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DEVIATION STATEMENT: -

~

" INSUFFICIENTLY COMPACTED BACKFILL" :-
i

.

!
|

| is is Not Distinctions Changes I'

WHAT DG Bldg Pond Dikes ' SpeclAcceptance Reliance on Testing

i Admin Bldg Plant Area Dikes Criteria .

! Transf FND incl Evap Bldg Diff Material Introduced Struct
..

Cond Tank Area Cooling Tower Backfill :
.

j ,

Diesel Tanks Radwaste Bldg
'

.

'

Tank Farm Area . 1
'

1

j Pipe Tunnel i
',

i WHERE Plant Fill Area Glacial Till Smaller Areas Small Equipment '

,
.

Temporary Fill Nonuniform(Undisturbed) , ,
,

insitu Natural- Ramps Compaction jj
,

| Sand Q-Usted Process Different Contractors-

;

. Inspection) Test Frequency !| Backfill under (
,

! Powerblock

|- N&W Plant Dikes !
'

.

Pond Dikes
i

Undisturbed Plant >

*

A ) -

*
|

'

i .

| ;-

h
Pmilminary 2115179 ;

.. :.



-- - .

.

'

j_ . _ _ _ _ . - . - . . - _ _
,

|
-

.

,.

' .' ; i

,

'

~

DEVIATION STATEMENT:

'IINSUFFICIENTLY COMPACTED BACKFILL" (Cont.)- :
,

.

ChangesIs is Not Distinctions -

:

| t
'

-

'

WHEN Sept 77 Admin Prior 101977 Pond Filled Borrow Area -

- ,

Mid 78 Other 74-75 Slowdown Moisture-

';

76-77 Dry Yrs Personnel'

late in Schedule initial Moisture .
-

Content.

.

i More Winters ;
'

,

.

EXTENT Area South of Elsewhere or Proximity to i

| Turbine Bldg Below EL615 Cooling Pond
-

. ,

''
j in the Upper Extensive UlG

Portion of the Installations'

.

FiH Approx Reexcavated Area :

EL615 to EL 628 |

;
.

:

|-

.

Preliminary 2/15/19 |
! i

see7ses ;

\
.

'
.- __ _
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| POSSIBLE CAUSES
'

-

: :

i
*

; Test Cause !

I !

l
'

J
- S PECIFICATION I ACCEPTANCE CRITERI A No Used All over Site -

'

v Questionable, under Raview, Check RM '

TESTING , :

OlFFERENT MATERIAL ? Under Review, Relates to Proctors !

i,

STRUCTURAL BACKFILL No Used All over Site |

#
REEXCAVATED AND REFILLED AREA ,

iProcedures and Controls) Investigate Photos, Procedures, Controls [
4

j i

| SMALLER AREAS No
.

.

| NONUNIFORM COMPACTION Subcategory of |teexcavated Area i
t

s _

Used All over Site iI SMALL EQUIPMENT (large uits) -

,,

'

TEMPORARY FILL NOT REMOVED?
/ Review Photos |

:
'

|

|
'

RAMPS NOT REMOVED? / Review Photos

| DIFFERENT CONTRACTORS No
,

! TEST FREQUENCY ? Check RM |I. -

:

!

I .

Preliminary 2/15/19

'.
;

-

.

't
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POSSIBLE CAUSES (Cont.)
,'

"

Cause ;
,

'

Test !! :-

V Except for RlW ;
t

!,. Q-LISTED PROCESS (Inspection Processi

POND FILIID '
[Other Areas Have Not Settled Although j
'

i
; Pond Filled Now
,'

t
. .

? Impacted Personnel, Procedures, Controls
74-75 SLOWDOWN

|

;

?. Involves Moisture Content Questions Below
.'

| 76-77 Dry Years .

,

'

BORROW AREA (Stockpilel ? Involves Moisture Content Questions Below
,

'

; INITIAL MOISTURE CONTEMI ? Under Review with Tests .

| FINALMolSTURE CONTENT ? Under Review with Tests!
,

'

LATE IN SCHEDULE No Other Areas Not Affected ;
i

!

MOREWINTERS No Other Areas Not Affected'

j
PERSOf#iEL v

PROXIM11Y TO COOLING POND
?

,

EXTENSIVE UNDERGROUND-

INSTALLATIONS
Preliminary 2115/19 ~

'

.
4

, .

i
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' ' ' Bechtel Power Corporation-

W4dT==d Units l'and 2
!

! Bechtal Job 7220

! February 16, 1979y m TwTw m

FunRTm of INSUFFICIENTLY CGEAcTED BACEFILL

'
QUESTIONS to be INVESTIGATED to ARRIVE at I

.,

1 CST Fwn"' CAUSE(S)

,

.

(1) Ba-escavation and haem 11 process -

(a) Material mix --aa-atable?

(b) Construction did/did not have adequata proemdne=1 control
for this type of activity?

,

(2) Nonremoval of tamporary fill and construction rampst

(3) Was inspection process by Bechtal (QC, Field Engineering and. '

Subcontracts), Canonia QC, and audit process adequataf
.

(4)- Nonzepresentative or invalid test results used as acceptanca
critariat

.

(5) Personnel - .

(a) Insufficiant support by technical groups such as Geotecht

(b) Turnover due to Project delays?

!- (c) Turnover in tIST personnalf

(d) Qualification af all parties (Bachtal Field Wa=4= M as, QC,
Canonia, UST ceah4a4===, etc.)?

,

8

|

*
.

e

0

e

e

e+ - e ~ y- -- -m- e- e v- - m- ,-waww wme-w w -- ----- -- - - - . - - - = - - - - - - - - - - - - - - - - - - - - -
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Bechtel Power Corporation-- - -
-

Midia=4 I! nits 1 and 2
* ~

Bachtal Job 7220

February 16, 1979

. TASE FORCE FLAN

Aavr.aAACATIdif INTO CAUSE(S) 0F INSUFFICIENTLY CONFACIED BACEFIII

i

Status of |

QUESTI0lf Invest 1 sate 37 Zavestisation !
,

||

1) Ea-ezcavation & backfild procese-

a) Material mix anacceptablaf Consuitant review Phd,

b) Construction did/did not have Inview of records Flanned
adequata procedural control for (qCIIs, Subcon. reports,
this type of activityt etc.)

2) Nonremoval of temp. fill & con- Review of Construction In process
struction ramps? records, photos, soil

|
test records, Canonfa's

,

records.j

3) Was inspection process by Bechtal . Plot soil test results & In process
(QC, riald Eng. & Subcontracts), review QCIas, Canonia
Canonia QC and audit process ada - daily reports, audit re-
quata? Ports NCIs.*

4) Nonrapresentative or invalid tesc Inview UST records; In process
results used as acceptanca cri- plot & review soil test
taria7 records; select & dig

test pits.

5) Personnel
.

a) Insufficient support by tech. Baview freq. of vis".ts Planned
groups such as Gaetach? & trip reports.

b) Turnover due to Project dalayst Isview Froject aanpever- Planned
| records.

c) Turnover in UST personnal? Inviewing UST records. 71sanad

j d) Qum14ffemeten of all parties? Eaview personnel records Planned .

(Rechtel Field Eng., QC, & resumas, +=*=4== ree-
' Canonia, UST taahaf a4*== ate.) ords.

.

9

O

| -
.

,

.

t
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PRELD!!? UGLY DRAFT ' * * *

*yp,p' " 7n -o-
i, a. r~

- ,

.- ; -.P. A. Martinez '

e. '

MIDLAND PROJECT GRO 7020 - DIESEL CENERATOR FOUNDATION 2.. ,.

lPRELI!!IWARY DEVIATION STATC:ENT 2/15/79 (Kepler - Tregue Analysis) '
-

File: Serial:
,

-[,__,2,Iv-kan * f,j

1
-

We have some ceraments on the 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. These comacnts 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 individucl ite=s considered are broad and general rather than specific

and narrow. By not being specific, certain basic items are deleted 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 exmaplc. Embedded pipe was used on other projects and-

even in other areas of this project, yet at Midland it froze, cracked the

concrete and bulged the liner plate.

seb > g -
f

4 We also note that devri
k --]?f CPCo and Bechtel Field were not involved in3

.

the development of the K-T Analysis used for this presentation.
|

|

| Specific co=m.nts on analysis items listed by Bechtel:
!

| Page 1:
1

.

I A. Sacond colur..n; R:Jwaste Building and Tank Farm arca should be under 1S

., E . Fif th colusa; Introduced Struct. Backfill - cite specification C-211.
I%

|

.

.

, n .,- -+
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* -
. .

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

* D. . Method for compacting materini for dikes v.s. plant area fill (excluding

north & west plant crea) was different. Should be included under changes.

tJ[. Under Chan:cs; icss inspection should be included.
'

Page 2:
,

|

Third Colucr.; Elsewhere or below 615' - Was this material excavatedA.
,

(disturbed)?

B. Colurn 4 - 74-75 Slowdown - The time during the slow down (1974-75) would

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

method of compaction.

C. Colunn 5 - More winters - The local of the fill affected by " number of

winters" is probably below elevation 615. Since this locale is supposedly
'

satisfactorily compacted " winters" in itself should not be considered as

an adverse factor. Incorporation of frozen. backfill should be considered,
however.

. .

D. Column 5 - Coposite " Extent" - The lower part of the Diesel Generator

building foundation which lies below elev. 615' has already been subjected,

to preloading by the 2G' of fill above it. Since portions of the lower,
.

part of the fi".1 appears to be satisfactory preloading promises good re-
'

suits for the upper 20' of fill tais observation may render the distinction

' of elevation of no consequence. In reviews of your records the differences.

;

{ in the fill between the lower and upper elevations should be documented'
)

i } and ana'yzed.l

t
'

.i Page 3:
,

'

W. Column 3 - Distinction - Because buildings were constructed the problem.

was discovered. This should be added as a distinction. .

4

Is not - Yrior to 1977 - Special emphasis has been placed on the work below
'

,
,

615' and prior to 1977. obviously, the time period should be developed
|

|

.
-

.

- . - - . - , - - , . , - - . . - . . . , . . - - , , - , , .- ,--.
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for the fill placed below elev. 615', and the conditions in which place-
-

s

ment was executed. It should 1so be detcrained whether major re-excavations

were made below elevation 615' and uhether sand was re-introduced to the

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

the re-excavations in the problem arcas.

B. Different Meterial and different contractors - telates to the capabilities
. of the individual personnel involved. Both these areas should be checked!

i as a possible cause.

C. Re-excavatad and refilled area - Mo're research is required to define whether

materials. in question were disturbed.

D. Small areas - Small equipment - These two items may contribute to non- *

uniform and inadequate compaction and should be included as a possible cause.
Page 4: *

*
t

Initial & Final Moisture Content - should be examined from a time and
A.

elevation standpoint. '

,

Proximity to cooling pond - This item should be answered "no" at this timeB.,

considering the test item '' pond filled".

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

Listed below are so=e of the items we feel should be investigated as possible causes:
1. Application of different specification craiteria may have contributed to the

-

,' ; ptoblem. Specifications may not have been clear or simple enough to satisfy
,

|

l| proper implementation.

2. Backfill sand and clay interfaces may have not been blended correctly. Sand in
|

'

this regard may have been a problem.

3. The fact that the work under the D/G Building was completed in smaller areas

L may have contributed to the probles.
! .

i

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

i

!
i

!
.

.

4
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* a .
J' 5. The use of smaller equipment and large lif ts should be included as n.possible

%.

* cause.

6. Eccause Bechtel and Canonie both worked extensively in this area we feel that*

.

dhis aspect should be investigated. (This would relate also to inspection
'

t effort, controls and space.)

7. Structural backfill and pic run sands may not have been placed in the correct
' areas.
;

8. During placement of foundation footings, the underlying soil may have been,

frozen and subsequently heaved.*

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

lifts.

10. Equipment u'tilized for small areas may not have been adequate to achieve the

required compaction.
,

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

inspected. -

-

.

12. Araas of re-excavation may not have been dressed up to bland with materialsi

used for trench backfill.
.

13 . Fill may have been placed during rainy days.

14 . Material may have been placed but not compacted, or test irequency required by

specifications may have not been adequate for small areas.

15. Bechtel inspection was not as detailed or comprehensive as Canonie (lif t checks,

time in field).

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

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

deficiency.
'

18. Test location incorrectly called out.
.

19. Areas may have been prepared solely for thL purpose of taking a test.
,

20. Test records were not reviewed in a timely fashion and in the depth necessaryi

to identify testing errors.

!
*

, .

*
.

.

.



- - . .- - . . . . ._ ._ .

.. . -. .~. .

-
.

~ *
. .

'

21. Investigate the refill vs. the prinary process of placing soils. There could be

some differences that coure the problem.
i .
'

22. I.ook hard at the Bechtel vs. Canonia performance - why was there a difference

in performance.

23. Flooding sand in trenches was a common practice to achieve compaccion. It inay

be that surrounding clays were saturated and subsequently sof tened resulting in,

weak fill and poorly corpacted sands.

24. Bechtel's QC involvement administration and direction of U.S. Testing activities

may have resulted in inadequate testing procedures.

:

The abova cor.= ents do not neccssarily provide guidance or limit the extent of

possible concerns or areas of investigation and should not bd constructed as such.
.

e

.

i

.

8 .

!
*

,

t

E

.
'

3

.

0

.

i

. .

.
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' To hk'Harguglio, JSC-220A" *
.

k
rm DEllorn, Midland E

q CGilS!!.TdrS4

*
onc October 31, 1973 EQW'QT |

*
'

bOEIhEE7 !-

suescer MIDLAND PROJECT - NRC EX1T - '

'

INTERVI!27 0F OCTOBER 27, 1978
File: 0.4.2 Serial: 280FQA78 "M,y

.

I cc SAfifi, Bechtel - Ann Arbor JLCorley, Hidland
j WRBird, JSC-216B GSKeeley, P14-4088

* RLCastieberry, Bechtel - Ann Arbor DBM111er, Hidland
JFNewgen, Bechteli TCCooke, Midland .

. . ,

The following people were in attendance at the subject exit interview which was
'

conducted at the end of C. J. Callagher's inspection of October 24-27, 1978:
..

,

| CPCo
'

3echtel NAC
*

.
.

' '

RCBauman WLBarclay RJCook
. TCCooka ABoos GJGallagher.

j JLCorley RLCastleberry
Dehorn IADreisbach ~

.

f
CSKeeley PAHartines

,

DBHiller.4 .

'

BI' Peck
RHWheeler .'' ,i

-
* ~ * *- *-

.

.,
.

'Mr. Callagher stated that the visit was a follow-up on 50.55(e) report of the
! - diesel generator settlenent 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'

,
'

Hoore 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 4 set Engineering, Field Engineering, Quality
Control Engineering, U.S. Testing, Conc.umers Power Company, PHO 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.
' s .

'

His findings / observations were as follows: '

! 1. The FSAR states that during operation, settlement readings will be taken every.

90 days. Because of the diesel generator setticmont problem,. this frequency
',

i should be re-evaluated for adequacy.. *

l* ...

./ .!.* *

7 ,....* -, - ...
}f *; ,* A f *) }l it.'s !.- .' * / .~... ft -- * * * * * */=*. . . . ,

, ,( ... .. ..

. -> . .
..

I
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FSAR Table 2.5-14 ", Summary of Foundation Supporting Seismic Category I Struc-
,.

,

tures" identifies the supporting soil matvrials under the diesel generatorllowever, construction2.

building as beln;; controlled, compacted cohesive soils,
*

drawing C-109, Rev. 9 and C-117, Rev. 6 2dentifics the material in this area
,

' 8

Zone 2 material is identified as random fill describedi In the fieldas Zone 2 material.
as any material free of organic or other deleterious materials.
a variety of materials have been used for the diesel generator foundation.

material, in particular, sands, clay, and Ican concreto, silty sands and cisyey
The apparent conflict is that Table 2.5-14 identifies cohesive soilsA review of the

where, in actuality, cohesionless sands have been utilized.
' sands.

i a594'-608', areas
records indicate that sands have been used between elevation'. This indicates the ex-

and areas between 616'q'uhf der the diesel generator611'-613'of elevation
tent of the variability of the material placedMr. Gallagher did not feel it was good judgement to usebuilding foundation.
random material under the support of a structure. '

FSAR Table 2.5-21 " Summary of Compaction Requirements" identify random fill
to require a compaction affort of a . minimum of 4 passes with the specified

-

3.
This requirement has not been an imposed requirement|

equipment in this table.of Bechtel Specification C-210 nor an inspection requirement of Bechtel Quality--
I,

-

Control Instruction C-1.02 for backfill. , -

FSAR section 3.8.5.5 states that settlements of shallow spread footings founded
.- ., .

Site Survey
on ecmpacted fill are estimated to be on the order of Is" or less.-

4.

Program has identified sectiements 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 pedestal.

'

FSAR figure 2.5-47 indicates the foundation of the diesel generator building-i

to be at elevation 634', according to design drawings C,-1001, Rev. 5 it is5.-

indicated for the diesel generator spread footings and pedestal foundation| '
''' r

' e .? .s M - "r{* c .' e; . . .

to be at 626'. 7, , . *. X..r . -
.

/ ., , , , . - c!T. .." .. ,

Specification C-210, section 13.7.1 requires all cohesive backfill in the
.

;

plant area to be compacted to not less than 95% maximum denJity as deter-6. A.>

mined by ASTM D1557 method D which requires an effective compactive effort
-

| However, section
of 56,000 foot-pounds of energy per cubic foot of soil.; j
13.4 Testing requires testing of the materials placed in the plant areai This
to be performed in accordance with tests listed in section 12.4.|

'

section, in particular section 12.4.5.1, " Cohesive Soils," requires maxi-
,

,

aum 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
,

i

(Bechtel Hodified Proctor Density). To date, the Bechtel, Hodified Proctor)

Density for determining maximum proctor density versus optimum moisture
,

I

This conflict results in an unconservativecontent has been utilized.method of determining the maximum proctor density and method of assuring -
.

In particular, the#

that the required percent compaccion is achieved. Proc-
actual in-place compaction would be less using the Bechtel Modified
tor Density as n reference than using the standard ASTM D1557 method D.
This is due to the fact that t e cor.pattive encray exerted using the Bechtel

<

~ h
less than t'na effort cwrted by the standard method D -( Hodified Hechod h4

20,000 foot-pounds vorous 56,000 foot-pounds.[ example:-
>

,

e

*P

e

.

. .

--====~*~***-1f

! . _. _

.,...w
- n....~~ __

. - _ . - . _ _ . . . _ _ .. _ _ _ ~ ._,_. , - . , . . , - . - - .,- . _



.. . -- . -.

L'

.
.

.

sting identificsc-
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Instruction C-1.02 sectcriteria a d includcs. apparent conflict asl n

Bechtel Quality Controopplicabic inspectinn Lucludes the
m,

d by

investigation performe15, 19694 which

tion 13 7 and 12 detail in part A above. original subsurfacereport supplementcompactioncompactivedetermina-
the

dated Marchcriteria foreffort
of the in

'

reviewand documentedrecommended minimumdensity using ahtel Modified Proctorcorresponds to 9
5%further g

be 100% of maximum
A and Moore t the

95% com-

page 16 indicates thasupport of structuresds (resulting from BecBechtel Modified Procto
..

utilizedrDames

57 method D and notmethod which has beenand Mooredstandard. ASTM D15of 20,000 foot-pounHowever, this 100% ofaccording to the Modified ProctorFurthermore, Damesial should be placeapproxi-tica) .
fill and backfill maternear horizontal li ts maximumcompactionaccording to Bechtelfill area to date.

f
-

a
permits

..,

paction entire plant that all in

Bechtel specificationmaterial.content
Report; page 15 statesfor the moisture

optimumthickness. compactability of theunder the diesel ge
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mately 6-8" in loosewhich affects theat or utilities
of 12 inches banks, and other evaluated." and

!
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i es, ductaffected and must calculations with ,

Piping, condensate l ny also be having scen de'signmade, and conflicts
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erator building ma was leaving notcalculations, assumpt
ions,7 "

arx.h . ; loped inhe
Mr. Gallagher stated crack that has devefrom Bechtel

design .-

will be discussing
.. -

height of theof8. sing.

observed with memberscrack extended fullseen from the insi ely causedthe FSAR with Licenstructural concrete d

observed the crack was d

east exterior
Power Company. spread footing asbeen induced flexural

The The

staff has indicateThe inspector wall.
ACI-318-719

Geo-Tech and Consumersd down through theexpected to have
design

outsidewith Bechtel ted.the

wall and continue crack is Discussioncurrently being evaluarack exposed to theexce'eded.The

the building. differential settlement.
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crack isby may be accordancecommentary section
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/INCONSISTENCIES DISCOVERED TO DATE , . , K
*

,

C.e, O|' '
,

-r.1

k'
( ,!. .- / .'4 /,,%,r.k. . .': ) f ' ~

! ] CP (i
ra

Y "

1F
' *

1) References: . . > + ~
jf *p' . .# J-

,.

,' ' f|,7 Dames &MooreReport (Page 15) h I hg, }
-

Standard No. 7220-C-501, " Civil & Structural Design Criteria"(Page 8)i.
, , . ,

is d ..
,

r
'g j'e " Filling operations shall be performed under the technical supervision of ai

/1 h qualified Soils Engineer who will perform in-place density tests in compacted'

I fill to verify that all materials are placed and compacted in accordance with
'

O, Opp!
4

3 t,, recommended criteria." l$=f 'f e' 'htJ' f jf -f Bechtel Field did. not have a Soils Engineer on site.| ,

graff.-I''y,w:#f,u,, 6,.
'

D' 7 & ;hfd .h N4 ~. a2) References: fg .

| f
*' a. Dames & Moore Report (Page 14 ,, '

. . . , ,.

I
gf''' " lt/' m',....>'#[ ,h.-(

I,' * "' '
I b. Bechtel Specs C-210 and C-211

/ / .9 . !.. , :. . ..

Dames & Moore-['Allfillaudba.4 illmat.erials.'should . , ' , ' * !! e
'

near the ~ ptimum moisture conte'ntiin near,[1y hdfizontil'1,be placed at or
,.

o 1fts approximately.

gh. y 'jt';J.,} ,. six to eight 'iEhiis~in 1oose thicknc's)ss': y7 f%['', h' l'''
'

IO .:1
'~

"

p<,pe,,.,{W;,;BechtelSpecs-C-211Section542.2
"

:
Epweqer a no case shall the un-J g, ,

, ;,,,, /,compacted lift thickness exceed 12 inches."i
.g

} Ob iously, these two requirements conflict. d''' ' *
e :p

h,rences: [: *$
'

J. >
*- .

, , ,

[*

... 6'' Dames & Moore Report (Page 15) f . . . -
*

-
,,

C '

J c'T ' s, , ; ' - 'i

T r' 1** * \
V,'r! i !,I .}.60b. Dames & Moore"In addition, no compacted soils should be allowed to freeze.,y :'i v

pipfBechtel Specification C-211 8

\p
f I } ;' '-;

If fill or backfilling oparations are discontinued during periods of cold l'
|;weather, it is recommended that all frozen soils be removed or recompacted Ief . ).

'

, jo '

,
p/ .

! D / prior to resumption of operations." g g /* d * - ('v
' '

.

I d ,.' .y,

.

Bechtel Spee

"No backfill shall be placed upon frozen surface nor shall' , ,.**** I,i ' P).m,, >any frozen mate.:ial be incorporated in backfill." ip }'l' *

& .

This does not address the question of removal or recompaction upon resumptf on''] /
. ofvdrk. O da.3 .

b I

(o q ? > e . ,v &(,.. '.:.>.,'': .

. . -p,l
r -

.

pt .; . i.j .:W ,' *. *
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-

,
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Inconsistencies Discovered to Date
~ ,'

Fage 2,

i
,

i

4) References: .
,

Bechtel Design Standard C-501' a..
-

i

$' . g b. Bechtel Spec C-211
.

M Bechtel Design Standard - Table of Minimum Compaction Criteria''

On site
!

Purpose of fill _ -

j support of structure Sand soil
P cent relative density .:

*[t/<
'

''5% D2049-69)
,

,

&uk * b| f' -

,

,

"Cohesionless (sand) nacerial shall be compacted
! Spec C-211. Secei n 5.5. -

i
to not less than 892' relative density. ... by ASTN D. 2049"

!

Spec and Design Standard conflict.
4 .

G

! 5) References: .

Dames & Noore Report (Page 14);,a.
,87 FSAR Page 2-7b

1;

, t~k c

*
i

. *

? Drawing C-44 - ' e - - -

4 ' -
.

L$ ~

Dames & Moore "It is recommended that all areas in which the final grade
f / | will be raised by placement of fill be stripped of all topsoil and other
i unsuitable soil if any and be thoroughly proof rolled."'
i

J

FSAR "All loose in-site sands, soft or compressible clay soils, and
.

organic soils will be excavated in tha Turbine Building area."
; .

,

;h Bechtel Drawing C-44, Note #4 "Within the excavbip$ area shown all loose
.

surficial sands with relative icy les's'ths'6 7 i sha e removed."

- Added to this drawi 4 / '
.

.

i ? Boring logs show us tha 1 was not removed, newever, it may be greater
'

! than 75%. -

I;
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January 23, 1980

.

Mr Tom Newell
Acting District Engineer
PO Box 30028
Lansing, MI 48909

I .

MIDLAND PLANT - SITE DEWATERING

As part of the engineering design to contml groundwater elevation in the
area North of the cooling pond, devatering wells have been instaned by
loughney Dewatering, Inc, Certificate of Registration under Act 294 attached.
Approximately 138 temporaz7 wens (1-1/2") have been instaned since

' *

August 1, 1979 Identification of individual wells, wen depth and estimated
pumping rate of each ' series' of wens is provided in the attached data sheets.
Well locations are identified in the attached drawing entitled " Midland .%wer
Plant, Temporary Dewatering Wen Iccations". .

! -

Se dewatering discharge of an wens win be directed to the cooling pond.
As you con see from the data sheets, the flow to the pond win be about 320

Data derived from the temporary dewatering operation win aid in thegpm.
!

design and operation of a number of pemanent dewatering wells to be installedj - at some future date.

Se Company requests devatoring as described above be addressed ir. the follow-
ing parts of the draft Midland NPLES permit issued January 2,1980:
(1) Fact a set
(2) Final Effluent Limitations - Cooling .%nd Discharge prior to outfan; 001, page 6 of 19

.- -

2e dew.itering discharge to the cooling pond is expected to con:mence January 31,1980. Unless advised otherwise by
win proceed as scheduled. Staff, the dewaterin6 discharge to the pond

,

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

.

R L Fobes !
BCC TCCooke/RL3an, Midland !Environmental Advi:or DLAndersen, Midland

RCBaumnn, P-14 412CC Chang Bek
RFGreen, P-14-303

RLP/$sh N /TR2iruvengedam, P-14-209B
,

gyr.I _ g
e . .

,

.

,--
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SUBJECT: MCAR 24 (issued 9/7/78)

Settlement of the Diesel Cenerator Foundations and Building

INTERIM REPORT 4,

! DATE: February 16, 1979

PROJECT: Consumers Power Company
; Hidland Plant Ur.its 1 & 2

9echtel Job 7220

j Introduction
|

This report is submitted to advise of the interim status of the project's
'

i actions relating to the settlement of the diesel generator foundation
i

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

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

I

Description of Deficiency

.

The general diesel generator foundation and building settlements as of
! February , 1979, are shown in Figures 1 and 2 and Figures 13 through

16 (attached). Figures 13 and 16 have been added since Interim Report 4
! handshowthemaximum/minimumtimesettlementcurvesforthediesel
| ,

-

, generator building and one diesel generator foundation, respectively.
t

It should be noted that over the last 5 weeks the rate of settlement for
i

!' these foundations has significantly decreased.
t

.

| Corrective Action
I

.

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

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

|

|
___ ___.__ _ _ - - ~ - - - - - -- - - - - - - - - - -
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! sequence consists of placing granular fill inside the diesel generator
!- .

,

i building and for a distance of 20 feet outside the building. The level

i

of preload will be brought up in a sequence in the designated areas as'

! shown in Figures 11 and 12. The maximum expected height of'preload will
i

be 20 feet above final plant grade.,

)

i
*

.

} The placement of the preload between the diesel generator building and
!

) the turbine building will utilise temporary retaining forma. Because

the turbine building is located just north of the diesel generator

building, the preload will extend approximately 19 feet from the diesel
a

{ generator building wall.

I

i
i

{ The instrumentation installed in and around the diesel generator building,

as hown in Figures 1 and 17, will monitor settlement and chasses in ,

i

; the soil conditions as the preload is placed. Cross sections showing
i

j elevations of the sorros anchors'and piesometers in the diesel generator
!

1 building area are presented in Figures 24 and 25. Mr. C.J. Dunnicliff,
i

j
..

our soil instrumentation consultant, is presently preparing a reporti ,

I ! summarising details of installation and monitoring of instrumentation.
i
i

; .i -

! ! Activities Completed Since the Previous Interia Resort
i

-
, .

'
!

1. Monitoring Cracks in the Diesel Generator guilding Wallsi ;
'

|

s

The existing cracks in the diesel generator building walls have;

!

! been mapped to assist in the evaluation of the structure. Strain

! gases have been placed at select locations shown in Figures 17 and
: ;

; 13 to monitor, changes in crack width during the preloading operations.

!

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

.,

28 mils.

2. Utility Monitoring

The underground utilities passing near and under the diesel generator
I

building are being monitored during the preload operation. Pipe

profile settlement sage measurements have been taken on selected

i pipelines by C.old-Zoin.-Dunnicliff & Associates under the direction

of Mr. C.J. Deh H c11ff. Figure 19 shows the location of all the

surveyed pipcifnes and the locations of the readout points. Additional.

profiling of the condensate line under the diesel generator building

will be performed after the preload gteps IV, VI, and VII given by
'

Table 1 of Figure 12.

.

3. Soil Exploration

!

The soil borings and test pits addressed in NCAR 24, Interim Report 3'

,

; have been completed. Locations of these borings, pits, and dutch

i cone penetrations are shown in Figures 7, 8, and 20. Cross sections
I

summarizing results of field work in the tank farm and diesel.

.,

kgenerator building are presented Figures 21 through 28. The

pocket penetrometer readings in the test pits are summarised on

Figures 29 and 30. Results of density and compaction tests made 'ini

,

the test pits are presented in Tigure 31.
f.

,

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

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

;

-, . . - . . - -- , ,, -- --
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.

the remedisi measures to be used in the different plant areas.
6 &

These results include data on moigcure content, unit usight, plasticity, g
gradations, strength, consolidation, 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:

Plasticity characteristics from nonplastic to low plasticityn.,

(Figure 32)
i

Qyt0Kl'ItbOY*

b. Moisture content from p 2 to 35% averaging about 13% q

(Figure 35)

c. Dry unit weights between 96 and 130 , averaging about

120 pcf (Figure 34)

:

d. Total unit weights between 112 and 143 g averaging about
i, g 133 pcf (Figure 35), .

y
' e. Shear strengths based on unconfined compression test results,

a proxtmaM9 t

on the samples obtained ranged from 250 to 3,646 g d,

(Fi.ure 36) '

i
'

l .

| f. A shear strength to moisture content relationship as shown in
i

| Figure 37

I

. _ - - . _ _ _ _
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Additional laboratory tests are 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 differenct locations.

4. 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
L

notice has been initiated to address Items a, b, ,and d

listed in Section 4 of Activities in Progress for Interim Report 3.

Further evaluations of the additional items are continuing and will

be addressed in subsequent reports.

5. $ ss :ra ss.e r A

Activities in Progress

1. Strengthening of the Turbine Building Wall

.

The structures in the area of'the preload have been evaluated*

i

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

t

; reinforcement of the below grade turbine building well is required
i -

to support the lateral earth pressure resulting from the preload.
,

.

This wall reinforcement consists of a system of tie rods between
' the buildings, shimming of the turbine building wall to existing

i

structural elements inside the turbine builting, and adding steel

bracas, buttresses, and composite reinforcement to the existing

turbine building wall. This work will be completed before the*

preload is placed above el 644'-0". *

|
|
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2. Preload Operation-

Prelosding of the a;esol generator building is continuing. As of )
February 2, 1979. the granular fill material for the preload has

been placed to the elevation shown in Figure 38.

3. Cutting of the Condensate Pipelines

The two 20-inch condaa; ate lines and two 8-inch condensate lines

shown an Figures 9 'and 10 have been cut outside the turbine building

wall to prevent potential overstressing of the pipes during preload.

Continued surveillance will be provided on the cut pipelines and

further evaluation will be provided in subsequent reports.

4. Evaluatiod of Field Records

Field density test results are being evaluated to determine if any

additional work will be required.
4

5. Summary of Plant Fill Under Seismic Category I .$kfockgr#$
.

IflamfC (AkfjoPY I'

Action required forAehrert sturetures on plant fill were discussed

with Dr. R. Peck, Bechtel's consultant in a meeting in Alburquerque.

New Mexico, on December 8, 1978. A discussion of the current status
f,AN*t] 'Z,

of these Seismic tructures is given below.

a) Tank Farm
.

*
.

Field studies in the tank farm area show generally stiff to very
stiff clay backfill with some sonas and occasional medium to /

|

_ _ _ - - . _ __
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,

; very dense sand backfill over natural soils. Current plans

involve continuin : e monitor sectioments until tanks are completed,

: and than early 'oeding fet:adation' soils by filling the tanks and
'

,

7 measuring structure settlements until expected additional sectie-
! G Loi 7~

'

| \ ages be within tolerable limits. No surcharge in addition -e, 6

to tank loading is planned, but settlement measurements will be

continued after comp 16 .lon of preloading.

I li.M
h Dies '. Generator Buildingi It gm

cJ "{'

h V
Fieldstudiesinthisareaindicategchebackfillconsists -

i primarily of very soft to very stiff clay backfill with pocke'es

and layers of very loose to dense sand ' backfill over natural

, soils. These backfill materials are highly variable in strength,

ure content, and unit weight, but are relatively uniform "no

f in plasticity and grain size distribution characteristics. The
8

| sands also have relatively uniform grain size distribution.
ii
|

c) Diesel Fuel Tankst

i -

i
| 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 the behavior of these tanks.
s

.

; d) Retaining Walls Adjacent to the Service Water Pumphouse
i

d
Boringsintheretainingwallareasindicategthiswallmaybe

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

.

,_r._. . , _ . - , . ~ . . _ , ._._,y _ , . . .,_,_,,__p. _ . , _ . _ ~ _ . , , _ _ _ , - ,_w-._ ~ - - ---.my . . . . _ , , ,_,yy ~ . ~ , , . , . , , -
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* ~,.

,

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

i *

e) Service Water Building Area on Plant Fillt

.

| Borings in this area indicate loose to dense sand backfill exists

adjacent to the building. Conditions of the building are under
; evaluation.

|

f) Service Water Pipes
.

.

I
!

.

Borings adjacent to the service water pipes showed sof t to very

j stiff clay backfill with occasional dense sand backfill over

natural soils. Borings Q-3 through Q-7 indicated some very sofa

clay backfill. These conditions are under evaluation. These - : .

j|
.

pipes will be monitored for sectionent.

!,

;

6. Cooling Pond Fill

4

:

i
67.l.81i

| Since November 8, 1978, the cooling pond has been filled from al 6;

1 j .

, ; to its current level of 626'-0". Additional filling to the maximum-
$ !

level of 627'-0" will be accomplished after the spring riverflows
: .

| begin. *

;

:

: ,

1 i

f Affact on Proiact Schedule
'

s

in

[ According to the present schedule, the 10-foot unighpreloadstagewill

be reached during the middle of March 1979. further preloa4 operation is;
,

dependent on the structural evaluation at that time. The reerDal of the
. .

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

preload schedule is not anticipated to impact the scheduled f c load dates.

c
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Bechtel Associates ProfessionalCorporation i

k
SUBJECT: MCAR 24 (issued 9/7/78)

Settlement of the Diesel Generator Foundations and Building

INTERIM REPORT 4

DATE: February 16, 1979 ;

PROJECT: Consumers Power Company
Midland Plant. Jnits 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 Inte Report 3 M ty T)txp u % R.,~2.~/,g p S, %8
3

Description of Deficiency

The general diesel generator foundation and building settlements as of I (o
Aug *Z, Aw D Vwug.11:d, V$ 142.oJ84 %February 1979,greshowninFigures1:' f fp (attached).

Ogev ., % Awo W Maut 14.E.4 AUDEO *poJC2 egna. @ s$ Auo Suaut
hi WE %MM,hT C.wd.As fot. % VihE.6. (sWTor Suo.WNc. A4b buh

**'4 6

W 3 weg ,,W{ied.I 7%ou@SLbog iaA3mg gC= h En M 88 Tod4 1 g*

Corrective Action agg ygmyggqtgg,4gT$ wtg.
"7, *

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

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

sequence consists of placing h granular fill inside the diesel

generator building and for a w distance of 20 feet outside the

building. The level of preload will be brought up in a sequence in the
*

Awu s2
designated areas as shown in Te4rtememmten Figures li The maximumg

|

.
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/
expected height of preload will be 20 feet above final plant grt.de.

'T*ss. \ .s
However, hieve1%st |:ne dependast upon the recorded settlement

versus time behavior and the data obtained from the instrumentation

f 6 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. h
f-- 111 __ '_.____ _,__. - ^- knfidi m . _ . . _ _ . . _ .. . . ;. . .-41 t o

-- * n . Because the turbine building is7...... ........e,.m ...._

'

located just north of the diesel generator building, the preload H '^g
gg p o nt;k wig l't

C.__; i__''_. ; will extend aa' ''f feet from the diesel generator.

,

building wall, 1- -.. : ;; " I f _ _ . _ . . .. o m . , .: ' ' - -
.m .... ___

t ,,y .; t__- _,,.
_

.
..,33

.

The instrumentation installed in and around the diesel generator building A9
A>Jo tssq

shown in Figure 1 will monitor settlement and change in the soil conditions %,

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

,.'fconsultant, is presently preparing a report -e-2 h14nstrumentation.\ r

'

/ %A44.a4E 7. rue % Jit.s cf tw ;T/.t.1.!;t.04 Aut) 64cwifo2 wG $
f k.?*" hie result of this report will be submitted in subsequent reports.

i ei .'
C)

t

r);d Mp} [J4Torf4 MS W d,

4saw 4 eue +-|

% e w on.ausa.a.r,a a-us. w ,, _ _ _w 'mt. Mse 6tus.aAmor,. bgiae, AtgA agg g,
i

.
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Activities Completed since el.e Previous Interim Report [5

1. Monitoring Cracks in the Diesel Generator Building Walls

The existing crteks in the diesel generator building walls have

been mapped t > sssist in the evaluation of the structure. Strain
(7 AwO\%

gagas have been placed at select locations shown in Figure A2 to
4

monitor crack changes during the preloading operations. As of

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

/ 28 mils; of- APFC****'d E 'dd *(*02 W" W"''I WAS T'ESI #'v##- #
,

7' WMA 8>, \*fTS.

2. Utility Monitoring

The underground utilities passing necr and under the diesel generator
M os. w to f.a.17

building are being enemmeed during the preload operation. Full

profile settlement gage measurements have been taken on selected
.

| eastuessup. pipelines - _1
- __h(.bygoilandyockinstrumentation

'

/
.

4 1%' 8

under the direction of Mr. C.J. Dunnicliff. Figure 33 shows the

location of all the surveyed pipelines sud the location of the h
readout points. Additional profiling of the condensate line under,

!

the diesel generator building will be performed after the preload,

*
' 12

.Jiold points IV, VI and VII shown 'n Table 1 of Figure 71. Nky

5
|6 .

| W . . . -

efd.
,
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3. Soil Exploration

k
As discussed in Interim Report 3, the permanent plant area fillg

under and around the dieset generator building below el 634'-0"-

hs.- sy Aar, mu% Le*4 PE>MC-%~ :*J't
has been investigated by m.eans of 4 soils borinsp M*L'- '

we .a r .';.'_ c s.y --
- "'u

f * **< "itcle*; M %s.c.m PLAut V its 4 cAs Arn jp g g 44g e
'

sesel 3 -i :';;; L...... ...J .._:: _.. c r i --usee ---- : ,, . g
e.;mua i.J Tehr E $ %fo er:~ M T~e,i p.- ptatfreoin ,?,c G.4c, .

sm w uu zu, .a y ww 4 .u. -m.u.m x
4. NRC Inspection Report MM

ca 30

In response to the conflicts addressed in NRC Inspection Reports

30-329/78 ~2.and 50-330/78-12 dated November 14, 1978, e FSAR-

N. 9

_
changenoticegasbeeninitiatedto the ' '' - 43 discrepancies ,-

-

'''

. % ssai 3-

-, pa, s, .j
p. Further evaluation of the additional iteins are continuing and Y

will be addressed in subsequent reports.
/

,

Activities in Progress

1

i

Strengthening of the Turbine Building Wall

| '

1

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

i

reinforcementofthehelowgradeturbinebuilding is required
'

'

to support the lateral earth pressure resulting from the preload.

!

.

_ . .
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MA 4 % CeJ4*4 PfstfotAA%P

Laboratory %tes ts -
-

' - ' - ' 3 by Goldberg-Zoino-Dunnicliff and-

Acsociates, Inc. -- I n:;..L ' io u f ' -- ' The s results include dataorr -

on moisture content, unit weight plasticity, gradations, strength, consolidation,3

compaction, mineralogy and cation exchange capacity. Graphical susnaries

of the diesel generator building soil plasticity, water content, dry unit
weight, I unit weight and shear strength are presented on Figures C h

through 45e. 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 locations.

i

6. Ollv Ch.T Jh% mu
,

Actions required in other site areas were discusse~d with Dr. . Ralph Peck,
3echtel'de,reglM

s4 in a meeting in Alburquerqu' , New Mexico on December 8,1978.
'

e

A discussion of current status of thh given below.

9 2w E c0 e 1 SrtAm.M 0

.
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Field studies show some sof t elay fill may exist beneath the tankg

foundations in this area. iCurrent plans involve continuing to

monitor settlements until tanks are completed and then preloading 9
foundation soils by filling the tanks and measuring structure

. ._% .

'

settlements until expected aMitional settlements would be withins

,h'

tolarsble limits. No surcharge in addition to tank loading is
planned b EM *"b-

y *Y
fir 1R. Ish W $s

, . . . - .
- - -

>

DIESEL FUEL TANKS

Field studies in this area show some loose sand ard anfr clav filladjacenttothetanks. Settlement of these structures will be

monitored to deter:nine the effects of this fill on the tanks.
.

.

_ UNIT 1 AND ONIT 2 MAIN AND 5 FOR32RS
.

.- N w
Pield studies.and sa

i lezent data indicate some soft clay fill
i / Ds y

*

exis;
each these trzasformar foundations. A11ovalr1 differentisi

'

'

/ [ settlements N h
m

,

ese structures can withs. tan'd will be determined.fromI '

h f' h \t the manufacturer to'
N

' ow' evaluation of the feasib ity of preloading/
these areas. Monitoring o tienent in these areas is

.,

e ncinued.'

,
.

.

SERVICE VATER

'

,

Field studies in these areas indicate some soft clay fill exists
i

beneath service water pipelines at borings.l-These conditions are
! under evaluation. \

' q g4 (
.

A
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'

SERVIG WATER TUTLDy*G API.A

Field studies in this area indicate loose sand fill exists adjacent

M ~ bmLDs tdde - -ths. T.ee[f,g lh
to *ad a^ r r 1:-1." i i,- ee condition ( pg$ under evaluation.

.

RETAINING WALLS

Field studies and settlement data indicate these walls should continue

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

time.

i

b

f

f

;

.

4

.
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This wall reinforeca.cnt consists of a system of tie rods

attached bett cer, the buildings, shimming of the turbine building
AL WM M'" E

wall to existing structs.res inside the building, and adding steel

braces. h terforts) and composite reinforcement to the existing
'

turbine building wall. W is work *_ c r '- '

dwill be completed before the preload is placed above el 644'-0".

2. Preload Operation

Y/'
b Preloading of the diesel generator building is continuing. As of

V (t' February 2, 1979, the granular fill material for the preload hase

(7 been placed to the elevation shown in Figure e - p
4
V

4
(c' 3. Cut *.ing of the Condensate h Pipelines - ,

D h vse6Au
The two 44-inch condensate lines and two 8-inch soonee==wweev. linesi .

shown n Figures 9 and 10 have been cut cutside the turbine building M
i 7 muitAu meesmtt%.a6 (* WE,

f wall to prevent pipe 5L 1 _. _.2 during preload. Continued surveillance

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

:
; provided in subsequent reports.
1

| $ % f2'T d
h .

'

t

ffect on Project Schedule

*?sttrA.aA O
Based on the current schedule for u.muo r preparation and place-

- 7'r*emoval of the...i!!' : ----*-"-*'- ,ment, w n uuuu .66uu ism.

_'
hu w.mmisen. W AwtoPA%> -(,

.b- $joweesseese material in late June 1979, tL.m' yuwenuat susi. a

1# ..: _ , . .. _ .. . ..:. = = ._._ . _...r. _.. . ,... = sr .

.

--^- . b8VEK % M*T ND WA........sm. w . m.m , , .

6 wart Auguph%D To # 9 A g i ng., $ o tt w A D fvE LcAD DATES. |

|
. _ _ _ - _ _ _ - _ .
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J,SOILEXPLORATION ,

~~ .
&Basultsofsoilborings[testpitsand-ducc:._.p.etrati addressed in

S Amt (, ), AWmer# * '.
NCAR#24.InterinReport#3arepresentedin.pka.I.y,...' " . . Locations of these \

3..
borings, pits,and dutch cone penetrations are shown on Figures 1 through/rfg

b Cross-sections summarizing results of them field work in the tank farmM
# '

diesel generator buildings _d- ::: t - ' cr- tr- ': r- -- --- , ' r r te ;

btrildinge igNe's , dest pit pocket penentrometerrou
12. If

readings are sunmarized on Figures 19'through 2E. Results of density and

compaction tests made est pits are presented in .*.;;d: L t+c P'5 A N b # ).
t

Laboratory test results completed to date by Goldberg-Zoino-Dunnicliff and
Re W A gM . Dese hsh h oe. b 24 mob.

Associates, Inc. are presented in /g -->'- ?- These results include data

on toisture content, unit weight, plasticity, gradations, strength, consolidation,

compaction, r.ineralogy and cation exchange capacity. Craphical summaries

of the diesel generator building soil plasticity, water centent, dry unit

weight, total unit weight and shear strength are presented on Figures-22- %

-a.: L ccr+ PA on back o& %I.4 4 (J
through '2t,-// Additional laboratory teses are .se6H. 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 locations.

1

A report summarizing the results of the dutch cone work will be prepared by
4inal

Dr. R. D. Wooda of The University of Michigan. Adreport summarizing the

results of :e-ray diffraction and cation exchange capacity tests will be

Prepared by Dr. Donald Gray of The University of Michigan.

*
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. a. . put. Inspecuon Report _-

. ,

..

* ,' h .. ; ; ;,. .% ,

..,

In.respon e to the conflicts addressed in NRC Inspection Reports
.

'

50-329/78-12 and 50-330/78-12 dated November 14, 1978, an FSAR
r,,4

- n fyra,si* . change notice has been initiated to correct the e''. Ag discrepancies,
.

, p,,

'

N . " L J % f7,*f D , y
U S A'. m-- = - m; T. , ,

~ ,

?> ,.Further evaluation of tihe additional items are continuing and Y l . '.
*e...

.
. ....

.will be addressed in subsequent reports.
. j, g i

. - . .
.

- '' !
J<

1 ..
d. s -i t''

Activities in Progrecs %E't''
/. EssAt.u n ito u o F= I iEtD IS< Cort |5 ~ fic |d $f $ +'*p '~'5UI+sI .,g+# '*,

$.:. '.,@) , h|are be in1 e va lua lx d fo de l erm ig o'$ a m e% .e '
-

re m e clta.l Work ,
R'-Y " . I'-e

will ber'egultcd.
{j. y(. . a :s,, .

. -4 ./. Strengthening of the Turbine Building Wall J,)
r . . . _ . .- w ,

,J ~i
'

.p. .3. ..G . s.g .< f.
A Y

.

9>p keep' .. 3..s#

% *,ily f''5.'i.hy...t,. . NT
- .

Because of the close proximity of the turbine building, a temporary
* 4

3.,

r . fyh>[.. ',ijN
*t

reinforcement of the below grade turbine building wall is required
9, .:.."[q . -d,'h...h, . .

.to support the lateral carth pressure resulting from the preload.
., . -

f 4.ti$nm..,
.*A. -

. ;,f;;.g
,

h,;$4p.W'I /[l43Ati~

t.'

h th.Q.[, . 2O
}2.M**;. W;.

r

hi . P L-
g

7 ,. . E f4.d '',J
.
* *

347. Ny,.4r;kt.
4

- : .' : .. .-

s' '

%C.:h:.-[[fiQz.iju
I?*.%, ,, * ** I y ,_,

.r,' ., ,.

'r,, ,w!,, ,71 Yg"? v ? W " i6 W<T>.'. W % .LY. W " 5 ", ~s.
*..

,,,

~_~-*r
!, 3I''3 ,

, 3 .sc e ; ., * ?'
.

, A.;,1 , ;;, >y .
*-

3, -
_1 ~ _ .

. , .
|

,:j ... .1).'!:
:

r.n' ','K'
: * * ''. t 3,,y 7''! . . '

. ,, ,

| t. : . , , - ., i ,. i. . .

- ..ea~ T ,. i .,

< * m;.!,.y ,on y *n |
.q,k,7

, . -

'.Wr$:?&.

U. ' ~ 3 q, '. '
,

. ' *>,' , * a
'i(

r .b[rgg*nt w.pe
e W a M.''".

> . . .. ;.; *

.(,7
,

, _,

3 ' -
*;. . , r,. .

,

, ,f e f..,
- * ''** *

_ _ _ _ _ _ _



. - -

.

9.3
..

..

p.

|y :. : . .:a.

>

f -

A Os'
-,- ..

,

!3 '

3 1g . ; . ..,,, , .
-

,
s s -
% w:,. V .t.

S *

n a s,mo .. i
,

-

< .. .:- .c , ,, ,. . . . . -ea :- e r a.: - r -
oC o w n

a ~O D n
y 4 N g'M F

4Eels y a= ra=
Io m4 0 m 5 w *

20 '*

*
* E O i +om k. E D

~
?n n

sh 0 y : E O nn

"d h J" ";h $ g8 antrol groundwater elevation in the" "

4 -_

3 Q.,@ '.I y- $ * ] ring wells nave been installed bye-
A $ g "S 6 @ g of Registration under Act 294 attached.y* Q $

-a
g. $ % /2")havebeeninstalledsinceg. 2 g r' E D [ dividual wells, wen dept.h and estimated

,
**

5 g E i' S is provided in the attached data sheets.,
E Oto m g " ttached drawing enti?, led " Midland Powero.n

I EE. 70 a. E. ions".n -

3( xR g= =,

7 3 La S'E ij g g, S will be directed to the cooling pond.
0 ,?

E
"l 5 he flow to the pond win be about 320"

$h'),
, n i

f E. 1 devatering operation will aid in theo
*0 E 1: ; y manent dewatering wens to be installed

*
,

n . :eA Hok3g.
, n x
g E nw scribed above be addressed in the follow-X *

E iemit issued January 2,1980:q,,N0* .n
4j - s

-t- n * o
P. y 5 S

V + > ling Pond Discharge prior to outfall*

oo.

Nh $
. yg pond is expected to con:mence January 31,{.* Q N"

g :aff, the dewatering discharge to the pondTln 4 =
=

, 't =: pa
lis matter, please let me know., :,. .

fC a
e

4g| .

& BCC TCCooke/RLBun, Midland
*% DLAndersen, Midland

RCBauman, P-14 412
h i h y & . P 9 7.7 g 7 WK, M.t RFGreen, P-lh-303EST
D.:Y.4.g

-- r ;.' -" 2/TRIhiruvengadam, P-14-209B7.. .u -
.

L'': + .Lf uggM1._d'

. 2-
: e. & ;r % m;.
R.w_ -

~ .: a; *
<

?$55 . :.-$'
:h'O. 4 r



_. .- .. - - - _ . __ - - _ . . . ._ _____

,_. _ _ _ . _ . _ _.

- ,
,

. .

Tu File,

[u,hamu*kFrom JEBrunner, P-24-513 CONSUMERS
POWER

* Date October 3, 1980 COMPANY
|

Subject MIDLAND PROJECT Internal,

MINUTES OF 8/29/80 MEETING TO APPEAL NEED FOR Correspondence
ADDITIONAL BORINGS
FILE: 0485.16 UFI: 00234S, 71*01 SERIAL: 9610

CC JWCook, P-14-113A MIMiller, IL&B
TCCooke, Midland JARutgers, Bechtel
GSKeeley, P-14-113B .TRThiruvengadas, P-14-400

,

: DBMiller, Midland CWiedner, Bechtel

I
.

The meeting was convened at 1:00 pm at the Midland Service Center. The
attendance list is enclosed as Attachment 1. The agenda for the meeting is
enclosed as Attachment 2. Following introductions, G S Keeley summarized
hist.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 pecduction covering a period of almost two years (See
Attachment-3). -

i 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 demonstrate 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 settlement problem. Peck, with admirable
clarity and organization, described the pre-load program, the settlements

i observed upon surcharging, pore pressure 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 "fix" would not eliminate all variations in soils parameters below the
dies #el generator building. Peck felt that the borings approach would
erroneously 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 pressure during and after the pre-load, and the loading level on

ic1080-0038b100 -
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soils below the diesel generator building as a function of elevation during
the preload. The latter cicarly showed that the effective stresses in the
fill up to elevation 603 under full surcharge load exceeded the post-surcharge
effective stresses 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 j
on best-possible, undisturbed samples obtained from borings. His conclusion i

1 was that the measurement errors inherent 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, uhich 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

j' use of underpinnings was designed to eliminate the need to consider soils
characteristics in plant fill. Additional borings were technically inferior

j to the in-place tests under load which would be carried out when underpinnings
j are installed. Davisson felt that additional borings would be useless and
i misleading. ihis was documented in Amendment 81.

After a short recess, the staff presented its arguments in favor of more
i 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
; j supplement it. Heller also argued that the Corps had requested only 18

additional borings, compared with over 900 already taken. Heller further *

stated that the staff had been " burned" twice at North Anna by the use of4 .

field data alone.

Joseph D Kane, US NRC/NRR/HCEB, then presented the major substance of the NRR,

; 73uments. Referring first to the cooling pond dike, Kane stated that a .,

j 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 where underpinnings would be installed, Kane stated that it was
: proper engineering procedure to estimate foundation behavior prior to anyi

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. He also expressed concern about negative skin friction being
' factored into underpinning design. -

1

.
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With respect to the diesel generator building, Kane admitted that field
testing was advantageous, but that borings would confirm 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, sud
that certain observations of piezometer Icvels taken during the surcharge may
have resulted from errors 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 nf the present political climate, he was

somewhat surprised at CP Co'.s attitude toward not supplying additional
technical information. lie . 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
answered in the negative.

Following a discussion on the negative porewster pressure question (during
i 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. lie 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 soils 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:

,

1
l Cartridge 4253 Frame 1965

1966
i 205T
,- 3 2058
| 2033*

| 2039 '

'

!

.
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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.
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Discussion g h B. Peck og Preload fill g Diesel Generator Building

No doubt that the fill beneath the diesel generator building does not

meet the control properties of Jn _ _..,, and degree of compaction. Their_

I
properties are much 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
'

I'
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 .

i t

level came to within 2_to 4 feet of the bottom of the building footings. |
'

t

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 " additional studies to get an independent
i
! prediction of settlement". However, the , requirements of drilling and
a

sampling cannot be carried out without sample disturbance so that laboratory
l

>

tests will indicate compressibil,ities that are too large and predicted

settlements will consequently also be much too large. Alsobebauseof
,

| sample disturbance a large amount of scatter will be found in the test data
'

and the scatter and high amounts ,of settlement will be difficult to answer.
1

The preload prograne carried out at the diesel generator building has

resolved all of this. In fact, if studies had been made prior to preloading

i 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 a be noted that there h.ns been no settlement in the year since

,

o

J
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che 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 bullidng 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.

i 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
I was determined to be 15 inches. However, there was geological evidence

of preconsoliidation of the site soils. Based on upper limit values an
! l$

estimate of the minimum preconsolidation pressure wasf made and using chama
1

C a prediction of 1-1/2 inchos of settlement was determined. By constructingi

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

i 90 percent of the load was in place.

|

JfloadtestAt the Quanicassee site a similiar procedure va used.

was carried out by drawing down the water table. The induced pore pressures

in the soil and the r1ulting settlement as the pore pressures dissipated
I
'

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

'

I

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

.

-
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' convinced that sampling and testing now will, give predicted settlements
i

at the diesel generator building that will be high enough that it will be

difficult to know what to do with them and they vill be wrong. The

present prediction, based on preloading, is satisfactory, it i= conservative,

it can be checked again during dowtering and it is the most reliable possible

prediction of settlement that can be made.

The current " state of the art" is fairly good in fairly sof t, homogeneous

clays but it is not good in preconsolidated soils and compacted fills.
;
.

,
The Corps of Engineers has cormented on the raising of the cooling pond

t

|

| however, this raising was completa at the time the maximum preload surcharge
|

| was reached and the pond level and surcharge were maintained constant during -

the period of maximum preload. The pu'rposesof raising the pond level

was to eliminate as much capi 11arity as'.possible. The second reason was

to ensure that the piezameters would react 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 bouyancy.- The actual effective stress profile will

be worked out in detail for the conditions during surcharging and after tha'
,

builidng is in operation so that it will be clear what the influence of

this small reduction in surcharge is'. It should be pointed out that, based

' on the design criterii, it appears that the equipment live load is 800 psf but

i in reali. it is such less than this and this will be considerud in the

effestive stress computations. Ve need to cnow these profiles precisely in

. . i
'

order to better understand the implications of the loss of surcharge due to
,

3 to 4 feet of buoyancy and clie' trade off 'that was made in' order to reduce

capillarity. ' -
'

i,
*

.

The raising of he pond would have' softened dryer lucps of soil which would
3

,
,

s
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have permitted reduction in voida. If this had happened it would have resulted |
'

l
,

in time lag and creep. The records show that this did not happen and even if 2

there is some creep present it is in the recorded settlenents and

therefore in the prediction as secondary sectiement. 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,
_

optimum?_jThepresentdataindicatesomesmallreboundfollowingremovalof*

,

he surcharge, therefore the foundation contact pressure is less than undet

o the surcharged conditions. The factor of safety must be at least one and
\<

t '

0 is clearly greater than this, There is experience (Targo 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 clearly

significantlylargerthanonesincenon-linearbehaviorhasnotbeenrecorded.f

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

because the contact pressure is less beneath them The settlement beh g

i looks 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 material is further out on the e-log p curve it

| will compress less than the upper materials. Additional settelement due to

t 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 surchargin;;, settlement and
,

.
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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.
'

:

i

!

Corps and NRC Comments on Settlement Evaluation

The pore pressures observed in the fill were smaller than might be expected.

This could be due to "t .-f;gthj, over clay sones.htd
-

The pore pressures were--

. VWA
oh==---d by the pond water level. h n the load was removed the pore

pressures dropped and then recovered. Does this result from excess pressure

in the clay? The clay backfill was in chunks and the overall permeability was
,

high so response was fast. The response measured is typ cal of compacted
briPecksaidthatthesandwasnotdensesothat'';f\@fclaylumpssoil. ;o -

is not likely.

The NRC and Corps concerns are:

1. h e will the settlement be doing to devotering?

2. h t is the ultimate bearing capacity?-

;

3. h e is the overall settlement?' -

4

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

second can be evaluated from load t,ests. e interpretation of the overall

settlement cannot be addressed more reliably than it already ha.s. The
,

,

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

i e

s
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due to sanple disturbance, as reliable as the present procedure.-

Auxiliary Building Underpinning

It is not clear what benefit additional borings will provide at the auxiliary

building. The underpinning caissons will be carried into the till and
M

each will be load tested to 1.5 times W 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 and bearing. The Corps agreed that their comments on lateral

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

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,

1

they wanted teknow the ultimate bearing capacity and time dependent effects.

Retaining Wall Stability and Settlement

:

The Category I wall settled differentia 11y about 1/4 inch right after*

construction but has not moved since then. The Corps went,to know if the

settlement has resulted in 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 t)e wall failed.

p-

Cooling Pond Embankment
.

|

|

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

O
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recreational facilities. Failure might also influence Category I pipelines,

and if 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.
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h
NRC Exit on Diesel Foundation -

,,

e-

Ganahger was asked to fonov-up on 50 55(e) Report to fact-find on what brought

i it about and what our plans were. Findings which von't be infractions, but their
I
g management vin evaluate. FSAR comunits to checking settlement every .90 days.
.

; Assumes we vin modify as necessary after ve take corrective action.

f. FSAR 2.5-1k gives supporting materials as cohesive e,ontrolled fin. Another table
I.'

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 #1.

2.5 21 sunnarizes compaction requirement. v. quires k minute passes but not req by
.

C-210 until added in 1977 and was not imposed. C1.02 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-k7, Diesel Generator Building 63h but its at 628.
| -

;.

i

I C-210| -2n,1.02 (QC instr) - C-210 Section 13.71 requires an cohesive backfin !.

.
1,

to 95% but 13.k refers 12.k.5.k to Bechtel Modified Proctor which gives unconservatism. |
*

.

,

1.02 is confusing since has to compact .to df fferent requirements.

L -

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

*

t

L ,
,

*
<

l
'

p'; Ductbanks and piping under building was looked at and probably effects diff settle-
'

|
;; ment. )
5. '

41
b Using random fill makes it difficult to determine amount of settlement yet it was
k'
i. * estimated as 1/k". ' Asked for calculati' n for basis of estimate but has not received.'

o
. p -
.

! E. . Crack on east van. Does not feel these are minor but are flexural cracks and if so
| -f

i have to correct to meet ACI 318 Section 104k. Feels Testing people are testing ok.j
*

1
. ..
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'! . Does not believe material was placed as is indicated. Have low blow counts.
-

s

.

Pond level should and rate should be taken into account on effect on soil.

Should evaluate and'effect on BWST main transformer tanks. Diff water levels
- .

between diesel generator area and BWST area.
.

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

Says mat foundations are usually used with r'andom fill.

GSKeeley/cg
10/30/78
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Bechtel Power Corporation

Q|342| 777 East Eisennower Parkway
Ann Arbor, Michgan

'
name4emune: P.O. Som 1000. Ann Arbor. Machigea 48106

October 8,1980
|

| BLC-9839 (or
Consumers Power Company
1945 West Parnall Road

i Jackson, Michigan 49201
:

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

Subject: Midland Plant Units 1 and 2
| Constners 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 sammary of the attached report:

4

Status Codes:(1) Ques,1-22(1) Ques 23(1) Ques 24-35(1) Suso. Ques.(1)
'

|

Code 1 62 30 0 0.

I code 2 4 10 5 4
I Code 3 21 11 2 0'

Code 4 16 5 5 3
Code 5 j O O 1

4

Total Actions 111 56 12 9

(3) See first pese of status report.

The October Status Report will be submitted by November 10, 1980.,

I !

) } V y yours,
| $ v -- = ff

i John A. Rutgers
Project Manager

JAR /VDP/kas

Attachment: 50.54(f) september Status Raport -i

! ces W.R. Bird ; G.R. Eagle (CPCo/AA); D.E. Born; G.S. Eseley; 5.W. Marguglio .
(all w/a)

} ,$150$$
i

s;Writt.n nas,onse aeque.ted no

, OCT131980
DjiG E.OJEI

~
p*mW
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CONSUMERS POWER COMPANY

| MIDLAND UNITS 1 AND 2

MASTER LIST OF CONMITMENTS TO NRC ON 10 CFR 50.54(f) RESPONSES !
:

STATUS SORT: PARTS I AND 2

!

'ca

Lo
-n-
N
~

.!

Bechtel Power Corporation

October 8, 1980
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NIDLAND UNITS 1 AND 2

NASTER LIST OF CONNITNENTS TO NRC ON 10 CFR 50.54(f) RESPONSES
'

,

Lg3SND RESPONSIBLE ORGANIIATIONS: ,

.

'Status Codess

1 Complete, verified by quality assurance PD Plant design CPCo Consumers Power Company
PS Pipe stress CPCo 04 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 Due, but not complete. Dates have been CE Civil engineering
reforecast. Original due dates are services
in parentheses. FE Field engineering

OA Quality assurar:ct,

4 Not yet due OE Ouality engini-
<

neering i
i ! i

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
1

changed without a formal transmittal to the NRC.
t

2. Questions 1 through 22 action item numbers are basically the same as tSose used by the diesel generator building task
group, but have been modified to acknowledge action items / commitments made in all revisions of the responses.

3. Osestion 23 action item numbering is based on the nesponse to Question 23 submitted to Consumers Power Company via
via 58488468, J.A. Rutgers to G.S. Beeley, dated November 14, 1979. These action item 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 in 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):
!

A. Letter from G.S. Eseley to J.A. Butgers, CPCo Serial 8540, 3/27/88

3. Commitments made in February 1980 meeting with NBC, Midland, Michigan'

,

'
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MIDLAND UNITS 1 AND 2

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

1

PART I COMMITNENTS PROM OUESTIONS 1 to 35
*

,

%

Resp mesponsible Due*

Item Description Page M Org Engineer Date Status Status menarks

.

'

1-5* .meview specifications not included in the 1-5 0 CE 790629 5 See Item 23-10
specificity study initially I-8 0

1-19* Complete in-depth review of soil test I-17 GT 790731 5

results

6-5 sponitor the piping between the BNST and 6-1 1 CE 5 Ongoing activity i

the aus111ary building ;
I

6-6 Evaluate the settlement from Item 6-3 in 6-1 1 PS 5 Complete monitor upon
accordance with the procedure described load test
in Question 17 !

l

7-2 seeke results of continuity checks and 5 See Item 7-1
settlement surveys available

'

7-3 If further coraective action is required, 5 See Item 7-1
determine corrective measures

13-9 Soview piping system for seismic response 13-2 0 PD A. Patel 5
(13-21 from Item 13-6
15-3 Prepare additional response to the NRC 791231 5

s

4

:
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i
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MIDLAND UNITS 1 AND 2

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

PART Is COMMITMENTS FROM QUESTIONS 1 to 35 (Continued)

Resp Responsible Due .

Itee h ecription Page Rev Org Engineer Date Status Status Remarks

4-6 Monitor the non-Seismic Category I con- 4-4 5 GT J. Wanseck 801130 4 Losd test omgoings results [
densate storage tanks CE S. Ra o will be evaluated by

'

;

geotech and civil

4-8 F111 the BMST with water to perfore a 4-3 3 GT J. Wanzeck 801130 4 See Items 6-1, 6-3, 6-6, and

full-scale test of subsurface material CE S. Rao 31-1. Dwg C-1148 issued for
construction. Load test
to start in 10/50

6-9 Determine long-tere settlement based on 6-2 3 GT 4 Geotech to review load i
'

,

the measured settlement of the loaded and predict long-term
Isettlement based on Items

| tanks 4-6, 4-5, and 4-9d

8-3 Review and modi [y the monitoring f re- 8-2 0 CPCo 850101 4

quency for the diesel generator pedestal
eerkers af ter 1 year of creration

1

i 12-5 Pressure grouting of void below the mud Tb1 0 CE R. sao 801231 4 i
;

. .est of the control t wer as required 12-1

13-7 Daview structural design for seismic 13-2 0 CR 801031 4

(13-1) response fr m Item 13-6
.

13-4 Review Seismic Category I equipment for 13-2 0 CE 8. McConnel 810201 4

(13-2) seismic response fra Item 13-6 (801231)

13-18 moview electrical system for seismic 13-2 0 CE B. McConnel 810201 4

(13-2) response fr a Item 13-6 (801231)
, i

13-11 Conduct a seismic reanalysis for the 13-2 0 CE B. McConnel 801031 4
,

(13-3) . service water pump structure

13-13 noview seismic Category I equipment for 13-2 0 CE s. McConnel 810201 4

(13-3) seismic response free Ites 13-11 (801231)

13-14 noview piping system for seismic response 13-2 0 PD 4

(13-3) free Ites 13-11
13-18 Review Set.'etc category I equipment for 13-3 0 CE B. McConnel 801231 4

(13-4) seismic response fr a Ites 13-16

13-19 noview piping system for seismic response 13-3 0 PD 4

(13-4) from Ites 13-16

Sheet 3
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MIDLAND UNITS 1 AND 2 '

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

, ,

PART Is COMNITM8NTS FaoM 00ESTIONS 1 to 35 (Continued)

Resp Responsible Due
~

.

Ites e scription Page M Org Engineer Date Status Status Remarks

13-20 mewiew electrical system for seismic 13-3 0 CE a. McConnel 801231 4
(13-4) response fras Item 13-16

13-21 Investigate the effect on underground 13-5 0 CE 3. McConnel 810131 4 ,
(13-5) utilities for differential building PS i

displacement resulting fram Items 13-6,
13-11, 13-16

1

17-4 Profile the barated water lines by 17-1 2 CE 4 Tracked by Item 6-5
optical means -

,,

23-37* Cansistent with the intent of Items 23-33 5 Oh 801231 4
23-35 and 23-36, Oh will review noncon-
fomsace reports which were open as of
November 13, 1979, or became open prior
to implementation of the improved
Project Ouality Assurance Trend
Analysis program as stated in Ites 36.

23-44* Design documents, instructions, and pro- I-11, 4 FE,0C 801128 4 Project engineering to '

(31) cedures for those activities requiring 23-20, provide list of design
improuse controls will be reviewed to 23-30 dccuments to FE and Oc to
assess the adequacy of esisting proce- start this iten
dural controls and technical direction.
Engineering review is scheduled for ccan-
pletion by October 24, 1980, and field
engineering and quality control review
is scheduled for completion by Nov-
ember 28,1980.

21-41* OCIe in use will be reviewed to ascer- I-18, 5 OC 801115 4 See Item 23-34
tain that provisions have been included 23-22,
conststent with the revised control docu- 23-25
ment, SF/ PSP G-6.1, Ouality control
Inspection Plans.

1
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MIDLAND UICITS 1 AND 2

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

PART Is COMMIThENTS FROM QUESTIONS 1 to 35 (Continued)

Resp Responsible Due .

Ites ' Description Page M Org Engineer Date Status Status Remarks

23-42* Design documents, instructions, and pro- I-11, 4 PE, 310123 4

(31) cedures for those activities requiring 23-22, FE,0C

(48) improoses controls will be reviewed 23-30
to assess the adequacy of estating pro-
cedural controls and technical direction.
Engineering review is scheduled for
completion by October 24, 1980, and

:field engineering and ginality control
review is scheduled for completion by |

'

November 20, 1988 Any revisions
required will be completed by January 23,
1981.

'

23-43* The tapact of Item 41 on cas- 23-22, 4 OC 810115 4

pleted work will be evaluated, and appro- 23-25
priate actions will be taken as
necessary.

24-1 Determine final neseber of observation 24-21 5 GT S11931 4 Ongoing activity

wells 1

.

24-2 Develcy frequency for monitoring the 24-21 5 GT 810131 4 Ongoing activity |
observation wells

<

24-3 Develop system and schedule for moni- 24-22 5 GT 810131 4 Ongoing activity

toring sand removal

24-4 Evaluate resulta of temporary dewatering 24-8 5 GT 811031 4 Ongoing activity
'

system to verify design bases

25-3 Revise selseic analysis for service water 25-5 5 CE 4 Tracked by Item 13-11

pump structure using soil properties . ,

determined by the recent investigation
and any foundation modification

C3
--.

-p~

N
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MIDLAND UNITS 1 AND 2

MASTER LIST OF COMMITMDITS TO NRC OH 10 CFR 50.54(f) RESPONSES (Continued)
*

,

PART Is CCmMITNENTS Fm0M QUESTIONS 1 to 35 (Continued)
Resp Responsible Due

* ;

Item ' Description Page Rev Org Engineer Date Status Status Remarks
'

1-21A modify QCIs based on Item 1-21 NA QC E. Smith 801115 3 See Items 23-19A, 23-34,
.

j
(800901) and 23-41 |

.

1-23 Incorporate scientific sampling plans for I-20 OC 801115 3 See Ites 23-34. Committed
inspection (791019) statements not yet com-

p!!ed with

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

(13-1) diesel generator building (401015)

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

(13-3) response from Item 13-11 (800831)
i

13-15 peview electrical system for seismic 13-2 0 CE s. McConnel 310201 3 i

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

13-16 Conduct a seismic reanalysis for the 13-3 0 CE a. McConnel 801215 3 ;

(13-4) aus111ery building (800815)

13-17 Review structural design for seismic 13-3 0 CE R. Emo 301130 3

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

14-7 Analyse the BNST foundation for variable 14-2 5 CE R. Eso 801231 3 Analysis ongoing

foundation properties (800831)

14-0 Compare allowable versus calculated 14-5 5 CE 801231 3 Analysis ongoing

forces and moments at critical sections (800831)
for ausiliary building electrical pene-
tration area and service water pump ;

structure

15-2 Espond the Midland project structural 15-2 0 CE D. Reeves 801130 3 Design criteria in CPCo

design criteria for Seismic Category I (800831) review

structures to include the differentlal
settlement e f fect.

17-5 Analyse buried piping considering the 17-3 5 F3 J. 14gette $10131 3 poport on method for

probable ultimate settlement. Provide (800001) analysis being reviewed

unique resolution for any unacceptable
stress conditions for the portion of the i
system

17-6 Investigate the escess rounding of Tb1 2 PS J. Legette 810131 3 Same as Item 17-5

profile data 17-2 (800801)

9
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MIDLAND IMitTS 1 AND 2

genSTSR LIST OF COMMITNSNTS To teaC 018 10 CFR 59.54(f) RESPONSES (Continued)
*

pSAT Is CosueITuserTS FROM 00ESTICBBS 1 to 35 (Continued)

Desp Desponsible Due
.

i i

Item * Description Page Rev Org Engineer Date Status Status Bemarks
,

'

18-1 perform reesamination of the stresses in 18-1 0 PS J. Imgette 810131 3 Same as Item 17-5
all seismic Category I connecting piping (8048G1)
between buildings as a normal iteration
of design. Consider stresses induced
by differential settlement af ter con-
necting pipe and anticipated future
setElement .

18-2 perform final analyses to demonstrate 18-2 5 PS J. Imgette 810131 3 Same as Iten 17-5
the margin of acceptability for addi- (804801)
tional differential settlement beyond
that espected for the life of the
plant

18-3 Design piping connecting from the diesel 18-2 5 PS J. Imgette 814131 3 Dependent on 17-5
generator building to the pedestals which (804801)
will accommodate the es ected future
settlement4 ,

' 19-1 Profile pipes in the vicinity of diesel 19-1 S PS J. tagette 818131 3 Dependent on 17-5 i

generator building af ter removal of (See841)
preload and evaluate as described in
the seaponse to Omostion 17

19-3* Perform a complete evaluation of safety- 19-3 S PS J. Imgette S18131 3 Dependent on Item 18-1'

related piping after completion of the (Settel)
preloed program,

i
20-1 Analytically check the setemic Category 2e-1 5 PS J. Imgette 814131 3 Dependent on Item 18-1

I systems affected by settlement for pump (808841)
and nossle loadings and verify that they
are within specified or vendor-accepted
limits

20-2 werify piping support loads for systems 2e-1 5 PS J. Imgette 810131 3 Dependent on Item 18-1
subjected to settlement-induced loads (804861)

!

20-3 Propere additional response to the lenc S10131 3 .

I(80e8e1)
. i

20-4 Svaluate active vatwos affected by 24-1 5 PS J. Imgette 814131 3 Dependent on Iten 18-1
settlement for !_, rd loads and (800001)
reactiones compere to the allouable for
operability

,
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MIDLAND INIITS 1 AND 2 >

'

Ilhatta LIST OF ONWIITIIENTS TO IISC ON le CFR 54.54(f) RESPONSES (Continued) ,

pas? Is COINIITIIEarts F30N QusSTIONS 1 to 35 (Continued)
'

mesp mespom*ble Due .

Ites % ecription Page seg Org Engineer Date Status Status Remarks

23-194* This action modified to include neces- I-18 OC E. Smith 881115 3 To be completed when Item
;

sary revision to GCas resulting from lese 9 ell 23-41 is completed and
evaluation of surwellier.co and review OC Procedure G6.1 is ap- .

callouts proved by CKO. See Iten |
1-21A ! ,

i

23-20* Field Instruction 1.18e will be supple- 23-18 5 FE 841231 3 Awaiting equipment qualifi-
mented by establishing requirements for (791284) cation report from geotech- I

demonstrating equipment capability, nical services based on
including responsibility for equipment - CKo IICR
approval, and providing records identi-*

fying this capability. f''
I

23-25* Omslaty assurance will lease a IInclear 23-14 OA 401817 3 Awaiting issuance of re- |
'

One11ty Assurance IIenuel amendment to (884902) maining IIOhn procedures
'

clarify the requirement that procedares needed for the C Ko/techtel
include measures for qualifying equip- GA integration |
most under specified conditions. r

;

| 23-20* .Clwil/ Structural Design criteria 722e- 23-15 5 CE D. neeves ee1130 3 Design criteria in CKo
C-Set will he modified to contain the (e84831) review
requiremente that a duct bank penetra-
tion shall be designed to eliminate the |

goesibility of the monopecific else duct i

anteracting with the structures.
t

i 23-30* Engineering will clarity specifications 23-18 5 CE/FE G81234 3 papendent on compaction
(39) and construction will propero y.- - " _ _ es (see912) report and IIQAM

(governing the soils compaction equip- j

eent) to implement the requirements of t

the IInclear Oselity Assurance IIanual as'

stated in Item 25 j

23-31* assign documents, instructions, and pro- I-11, 5 PE C. Russell 441131 3 ,

cedures for those activities requiring 23-20, (341424) 'i

improcess controle will be reviewed to 23-30
aseoas the adegnacy of esisting proce-
dural controls and technical direction.

' engineerlag review is scheduled for p

onepletion by October 24, 1984.'

!

. [
: i
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NIDLAND UNITS 1 AND 2

seApfsa LIST OF C0feII1985NTS TO NBC ON 10 CFR 50.54(f) RESPOe8SES (Continued)
'

,

PART Is COBW851980esTS F90N OutsTIcess 1 to 35 (Continued) ,

mesp Despcasible Due
*

.

Item * Description Page Rev org Engineer Date Status Status Remarks

23-33* The apsality asserence medit and moni- 23-35 5 04 848912 3 Action completed except

toring program will be revised to empha- developing audit training

stae and lacrease attentica to the need program ,

f
for evaluating policy and procedural
:_":; 7 and assessment of product qual-
ity. A specialised medit training pro-
gram will he developed and taplemented
to ensure geldance for this revised

3approeck. I

,

|
23-34* Control Document SF/ PSP G-6.1 will be I-20, 5 OC 841115 3 SF/ PSP G-6.1 has been .'

revloed to provide regstrements for 23-22, (808915) submitted for review. { ,

inspection planning specificity and 23-24 See Item 1-23 ,

for the att11sation of scientific samp- '

ling rather than percentage sampling.

; 23-39* engineering will clarify specifications 23-18 5 FE 841231 3

(34) and cometraction will prepare procedures (481417)
i(governing the sotts compaction eqelp-
zment) to implement the requirements of

the unclear Oselity Asserance slaamal
as stated in Item 25.

23-444* The audit committed to in our respomoe 4 OA 481231 3 See Item 1-4
to (ksestica le part b and described (settel)
in Part 2, Sectica 5.0 will be conducted
once during the FSAR rereview (com- i

mencing merch 17, 1988) and again after
completion of the rereview (com-
mencing September 1, 1996).

23-47* See Ites 23-4 23-9, 4 PE 841231 3
23-25 (881031) a

~

26-1 Analyse the effect of differential 26-2 5 CE R. Eso 881031 3
settlement of the diesel generator build- (804938) CA)

p-tog la accordance with ACI 349 as supple-
mented by segulatory Gelde 1.142 T4

-

l
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MIDLAND tmIITS 1 AeoD 2
*

IIASTsa fIS' OF ConseITeesseTS TO esec ces IS CFR 50.54(f) RESposeSES (Continued) .

PART Is ConstiIigesseTS FSON QusSTIcess 1 to 35 (Continued)

Resp Desponsible Due
'

Item Description Page M3 Engineer Date Status Status menarks

33-1 Fill the diesel fust 011 tanka with ott 33-2 5 CE 016831 3 See Items 4-9 and 6-4
(860829) Will be accomplished justprim to preoFerational testing prior to preoperational ;

itesting ,

:

i

!

.

f

.

I

6
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NIDLAND tNeITS 1 AssD 2
.

IBASTER LIST OF CosetITetsNTS TO NaC 008 IS CFR 54.54(f) RESPO94SES (Continued)

PART I COINIITseeBers F90N 08988TI0008 1 to 35 (Continued)

tesp peoponsible Due . |

Ites *Descrig> tion Page gy Engineer Date Status Status temarks
t

4-7 menove uneeltable material la the tank 4-3 3 GT J. Wanseck 791134 2

farm and replace by compacted fill S. ho

15-1* Evalente the differeattet settlements 15-1 0 CE 791231 2 Superseded by Items 26-1
4

and 26-2. See Ites 14-6in accordance with provisions of ACI '

310-71 for Seismic Category I structuree
foemded partially upon natural soll and
partially upon till material

17-2 If future prof!!ee show any estreme 17-3 8 CE 7L0941 2 Superseded by Item 17-5 ,

,

1 conditione, analyse the piping systes
and make sec- ~ ry repairs

,

19-2 Take additional gay mee w .-- ts between 19-2 0 CE 2 Closed by Dev 5
a embedded sleeves and pipes when surcharge
1
t is removed. Coordinate this information

with the prof 11e data

23-35* Control Document SF/ PSP G-3.2. 23-33 5 OC 808815 2 See Ites 1-24. PSP G-3.2
control of h 8orslag Itese, is Bew. 6 issued 6/10/04 !

heing revised to Saprove the ;

definition of laplementing require-
monts for identifying repetitive non-
conforming conditions.

23-44 * FSaa sections are being rereviewed as 23-7, 4 PE 444931 2 See Item 1 J
4

diseaseed in the Response to Omeetion 23, 23-11
Part 2.

23-45* U.S. Teettag will he required to demon- I-18, 5 CE 881001 2 Deport submitted to 04
'

strate to the cognisant engineerlag rep- 23-27,
.

L

resentative that teettag y.-- : ^__es, 23-31
ognisment, and personnel used for quality
verif Acatten teeting (for other than IIDE
and motis) were, and are, capable of
providtag accurate test resents in
accordance with the requirements of
applicable destga documents.

23-46* & sempting of W.S. Testing's test reports 23-20, 5 CE 801041 2 Report submitted to 04

(for other than IIDE and sotte) will 23-31 ,

'

he reviewed by the cogelsant engineerinsi
representative to ascertata that resents

ievidence conformance to testing require-
monts and design document limits.

2 ,

%
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MIDLAND UNITS 1 AND 2

NASTER LIST OF CONNITNEsfTS TO staC ON 10 CFR 50.54(f) RESPONSES (Continued)
.

PART Is CONRITISEISTS Fa0N QusSTIcess I to 35 (Continued) .

mesp Responalble Due -
.

Item teocription Page g3 Engineer Date Status Status neuerks

23-48* CPCo will implement overinspection for I-11, 4 CPCo- NA 2 :: Ongoing activity

soils placement, utilizing a specific I-16 OA
overinspection plan.

23-49* CPCb will perform overinspection of the I-17 4 CPCo- NA 2 tu ongoing activity

U.S. Testing soils testing activities OA
and reports, utilising a specific over-
inspection plan.

23-54* Ceco project management and OA review I-19 4 CPCo- MA 2 en ongoing activity

field procedures inew and revised) and 0A,

CPCo 04 reviews GCIs-(new and revised) CPCo-

in line with mochtel before release. Pseo

23-51* In 1978, CPCo implemented an overin- I-19 4 CPCo- sta 2 su ongoing activity

spection plan to independently verify OA

the i .-- 7 of construction and the
anchtet inspection process, with the .

esception of civil activittee. asin-
forcing steel and embeds were covered
in the overinspection.

23-52* CFCs reviews onsite subcontractor OA I-19 4 CPCo- NA 2 su ongoing activity

menesis and covers their work in the OA
medit process.

23-53* An ongoing effort is improving the 'sur- I-19 4 Oc stA 2 See Item 23-19A >

veillance* node called for in the OCIs
by causing more specific accountability
as to what characteristics are inspected
on what specific hardware and in some
cases changing " serve 111ance" to
* inspection."

25-1 movise seismic analysis for diesel 25-3 5 CE 2 Tracked by Iten 13-6

generator building using the soit
properties determined by the recent
investigation and any foundation mod!-
fications

25-2 mevise seismic analysis for ausiliary 25-3 5 CE 2 Tracked by Item 13-16

he11 ding using the soit properties deter-
mined by the recent investigation and
any foundation modifications

** Sechtet verification of this item is not regelred.
Sheet 12
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MIDLA880 UNITS 1 AND 2
'

3I48T53 LIST OF COIBIRTetestTS TO teeC Ces le CFR 54.54(f) ResposeSES (Continued)
*

PART Is CDestIT9tE8ffS FatEt gossTIcess 1 to 35 (Continued)

Besp Pesponalble Dee
'

'

Itse ' Description Peg My Engineer Date status status Benerks

26-2 In wate in the midland project 24-1 5 CE 2 Tracked by Item 15-2

standard design criteria the ef fect of
differeettal settlement of structures
tenich are founded partially or totally
on iill

27-1 prohibit final piping commection to the Fig 5 PD R. Tulloch 804731 2

diesel generator building before 27-9

12/31/01

31 1 perfore full-scale load test by filling 31-2 5 GT 841138 2 Tracked by Ites 4-8

the EbfST with water CE

,

Sheet 13
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MIDLAND UNITS 1 AND 2
.

seASTER LIST OF COMMITNENTS TO NRC Ces 10 CFR 50.54(f) RESPONSES (Continued)

PART Is C0eseITNEartS FSON QUESTIOses I to 35'(Continued)

Desp Desponsible Dae
Item , Description Page M Org Engineer Date Status Status Remarks

1-1* Perform a final review and update of 1-3 1 1.S 000101 1

PSAR commitment list

1-2* aoview sections of the FSAR determined to 1-4 1 LS 800101 1 Superseded by Item 23-44

be inactive

1-1* aoview EDP 4.22 1-4 0 QE 790629 1

1-4 Aedit action items 1-3 1-4 0 04 801101 1 Superseded by Item 23-44A

1-6 * Complete review of the Domes and Moore I-6 GT 790629 1

report

1-7* Complete review of pertinent portions of I-6 GT.CE 790629 1 ,

|FSAR Sections 2.5 and 3.8

1-0 Correct settlement calculttions I-6 GT 791101 1

1-9 Schedule audits of the geotech sections I-7 04 790504 1

on a 6-month basis

1-1S* moview drawings for possible effect of I-7 CE 790106 1

vertical duct bank restrictions

1-11* Complete actions in response to DRVCL I-7/8 OE 790518 1

audit

1-12* Devise Ear 4-49 to incorporate clarifi- I-8 OE 790504 1 See Iten 23-4

cations anE instructions for use of SCM

1-13 schedule audits of each design disci- I-8/9 OA 790504 1

pline calculations on a yearly basis

1-14 meevaluate construction equipment used I-11 FE 791204 1 See Item 23-20
for compaction

1-15 Assign field soils engineer and soils 1-11 FE 790501 1

engineer from design section

1-16* Review construction specifications and I-11 FE 790629 1 See Item 23-8

procedures to identify equipment
requiring qualification

1-17* moview field procedure F9G-3.00 to ensure I-11 FE 790531 1 See Item 23-7A

clarity and completeness

Sheet 14
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NIDLAND UNITS 1 AND 2
-

NESTER LIST OF COISIITNENTS TO NGC ON 10 CFR 50.54(f) RESPONSES (Continued)

peET Is CONNITNENTS FROM OutSTIONS 1 to 35 (Continued)
t

*

meop mesponsible Due

Itse Description Page Rev 3 Engineer Date Status Status Remarks
*

s

1-18 novtse POCI C-1.02 to provide inspection I-16 OC 300801 1 i
i

rather than serve 111ance and to record '

inspections

1-28* Perfore in-depth audit of U.S. Testing I-18 04 790531 1 See Item 23-15 ;

1-21* Deview all active OCIs for surveillance I-18 OC 790629 1 See Item 23-19

I ca11oute
'

1-22* Evalente documentation (review) call- I-18 1 OC 790629 1 Superseded by Item 23-19
,

,, oute on CCIs.

1-24* % 1ete in-depth review of the techtel I-22 04 790601 1 See Items 23-18, 23-35, !
and 23-36 t

trend program . .

1-25* Conduct On training I-22 OA 790601 1 Superseded by Items 21-16 !
'

and 23-13
..

I 3-1* Clarify the Desponse to Onestion 352.12 3-1 0 LS 790531 1

in FSAR novision 18

4-1* Provide criteria for permissihte realdeal 4-1 3 GT 791231 1

CEsettlement .

4-2* Provide details of treatment of loose 4-2 0 GT 790831 1 ;

CEsands
4-3 3 GT 791031 1

4-3 Take dymanic modular measurements upon
removal of proloods for diesel generator
heilding and other buildings

4-4 use data of Item 4-3 to evaluate the 4-3 3 CE 791130 1 Parti.. poquirement of
Items 13-6, 13-11, 13-16

seismic response of the structures

4-5 Prepare additional response to Nec for M4 CE 190031 1

Items 4-1 and 4-2 C3
!

4-9 Fill the diesel feel oil tank with water 4-2 0 GT 1 See Item 6-4 ---

yto perform a full-scale test of the
foundation soll ,

5-1 Nonitor the settlement of the structures 5-1 0 GT 1 Ongoing activikt, require-
ments in Dog c=994,(unich were subjected to preload) during Spec C-76

the life of the plant tr provide a
record of performance

t

.
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MIDLAND UNITS 1 AND 2
- t

NASTER LIST OF CONNITMDrTS TO NRC 005 10 CFR 50.54(f) RESPONSES (Continued)

PART Is CONNITNENTS Faon QUESTIONS 1 to 35 (Continued) ,

.
'

Desp Responsible Due -

Itee ' Description Page Rev Org Engineer Date Status Status Remarks

6-1 Construct and fill the borated water tank 6-1 0 GT 1 Tracked by Iten 4-8
to make a full-scale test of the founda- CE
tion sotts

6-2 Delay the piptag connections to the attST 6-1 0 t

until most of the settlement has taken
place mader the test load

6-3 Dee settlement data from gefST to allow 0 MA 1 Tracked by Iten 4-8
conservative piping connection design

6-4 Evaluate the load test result of the 6-2 0 GT 1 See Item 4-9 '

diesel feel oil tank and provide precise
corrective measures if required

6-7 Somove all unsuitable material in the 6-1 3 GT 1 Tracked by Iten 4-7
taak farm area and replace with j
saitable compacted f111

6-0 Noattor the ace-Seismic Category I con- 6-2 3 GT 1 Tracked by Iten 4-6

densate storage tanks

7-1* Perform continuity check on duct banks 7-3 3 FE 791130 1

after complettom of preload program
i

0-1 Establiek a regelrement to realign diesel 3-2 0 CE 800304 1 mequirement shown in
generators if manuf acturer's tolerance Dwg C-1011, Note 4
for pitch and roll are esceeded

0-2 Monitor the diesel generator pedestal 3-2 0 CE M4 1 Ongoing activity.
markers on a 60-day cycle throughout the Requirements in Dwg C-994
construction phase. and Spec C-76. Included in

Iten 5-1

12-1 Complete one additional boring la the 12-1 0 GT 790423 1

middle of diesel fuel oil tank area

12-2 Complete three additional borlags la the 12-1 0 GT 790531 1

ausiliary buildlag control tower area

12-3 Complete Table 12-1 for solle investi- Tb1 1 CE 790531 1

gation and planned remedial measuress 12-1
respond to Mac

12-4 Provide supportlag sol 1 condition for Tb1 0 CE 790531 1
Seismic Category 1 utilities 12-1

4
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NIDLAND UNITS 1 AND 2
*gehSTER LIST OF COIsetteeserTS TO NaC 005 IS CFR 58.54(f) RESPONSES (Continued)

PART Is CosmetteeEBITS FSous OtsESTIcsss I to 35 (Continued)

Resp Besponsible Due
'

.

Item aeoseristion Paee mev ore Engineer nate Status Status menarks

12-4 Provide a detailed description of Tb1 1 CE 794630 1
planned corrective actions in Interim 12-1
toport 6 of NCAR 24 ,

4

12-7 perform a continuity check on one con- Tb1 1 FE 800638 1 See Item 7-1. Ongoing '
,

delt in each doct bank ssade with a hard- 12-1 activity. See fiold pro- -

,

fiber rabbit prior to cable pulling Pg 4 cedure FIS 4.500 |

12-8 peonoure the gaps between enhedded th! 3 CE 1 i

eteeves and pipes entering the service 12-1
'

; water walve pits when the surcharge pg 5
f is removed

13-1 Complete seismic reenalysis of diesel 13-1 8 CE 791831 1 Superseded by Items 13-6
|generator heilding to account for and 13-1

current lack of compactice ;
I i

13-2 noview diesel generator he!! ding design 13- CE 791231 1 Superseded by Items 13-8 '
,

and Seismic Category I esysipment piping, through 13-10 '

and electrical systems to the enveloped v
>seismic responses

13-34 conduct a seismic reanalysis to accohnt 13-2 8 CE 791231 1 Superseded by Items 13-11
! for revised soil structure interaction through 13-15

of service water pump structure

13-38 noview structural design and Seismic 13-2 e CE 191231 1 Superseded by Items 13-11
Category I ognisment, piping, and throegh 13-15
electrical systems and incorporate ,

the metamic responses of the reanalysis ,

;

! for the servlee water pump structure

13-44 If significant change of foundation CE 791231 1 Seperseded by Items 13-16
proyecties of the ausiliary heilding through 13-20 j
result, conduct a estamic reemanyeles t

,
'

13-48 noview structural design and Selenic CE 791231 1 Superseded by Items 13-16
Category I egalpment, piping, and through 13-24
electrical systems and incorporate

j the celamic reopease of the reaselysis
|for the anelliary hellding'

<

'

i
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MIDLAND USSITS 1 AND 2

umSTER LIST OF COBWII19BE3fTS TO NGC ON 10 CFR 50.54(f) atSPonSES icontinued)
*

pent Is COBBIITetElfrS Faust GusSTIoms 1 to 35 icontinued)

Resp mesponsible Due
'

-

Ites * Description Page g Org Engineer Date Status Status Remarks

13-5 undergro sid stilities - Investigate 791231 1 Superseded by Iten 13-21
the change in differential displace-
meat separately is buildlage Zoonded
on fill pending resents of setemic

. reaselysis

14-1 Daview tese estimated settlement upoa 14-1 5 GT 318131 1 Tracked tr, Item 4-8

,
completica of the loed test Nogram

-

,
of the mane? ', ,-,

,

'
.,,

- 16 4 meelyta flesible buildisupe. for ditter- 14-2._ e CE 1 d.sperseded tw Item 27-1.
*

'<

estial settlement based on stiffness See Item 14-6

da the time of distortion. Evalemate ,

-
'

forces doe to accirseg oc distortion
,

according to essenties 15
,

-

14-3* step sigalticant cracks is des 111ery 14-3- 3 CE.
- 794630 1

~

betiding. feeAr eter isolation valve pite, , ,

and ring tamede.t&om for the WIeTo ;" , '

i- *
4 .

14-4 8 CE 790831 1 Superseded by Item 76-1. i14-4* Amatyse betidings affected by diffes-"

ential settiseest for observed differ- see Items 14-2 and If-6
a' ential settlement plass predicted '

differential settlement
7
14-s '- Prepare addittenet respcase to tte teac 14- CE 794431 1

'

791231 114-6* Amlyse !he diesel generator f.e11 ding 14-2 3 CE '

for variable foundetton properties by
ifaite tienent model

16-1* perfora scil horinge.la areas of buried 16-1 8 GT 794431 1 Deleted in Dev 5. moquire-
,

pipes meet to perform borlags is
, - ' - in Dug C-1146

;j
17-1* sveleste impr.ct of the fallers of berled 17-1 S CE 796629 1 Deleted la new 2. Evalua-

ace-scionic Category I piping on safety- tion was not regemented by
related strisctures, foundatione, and IIRC.

.

egistyment

17-3 Prepare addittomal r==pa=== to the teac 790629 1

Sheet IS
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NIDLAND UNITS 1 AND 2

NESTER LIST OF CosetI19883eTS TO NRC ON 10 CFR 50.54 tfl RESPONSES (Continued)
*

Faa? Is CountITelsasTS FRON QUESTIOleS 1 to 35 (Continued)

Desp besponsible Due -

Itee ' Description Page my Org Engineer Date Status Status Remarks

23-1* Commettant reports other than Domes & I-8, 4 PE 790518 1 ,'

stoore were considered la accordance with 23-7 ,

!the guidelines provided la senc Regula-
tory Geside 1.70, Sevision 2. Consul-
tant reports were not attached to the
FSam, het portices of consealtant reports
were estracted and incorporated into the
PSAR teat iteeIf. S oes porttoes '

incorporated into the PSAR become
commitaaets. Herefore, disposition
of recommendettoes in consulting reports
has been adegnately acceented for la
the preparatica of the FSAS.
1pecification that those portions of
cenaultant reports determined to be
commitments and incorporated into the
PSAR have been adespeately reflected
in project design documents is belag
accomplished via the FS&R rereview
program described la the resposee
to Osestion 23, port 2.

S e two Bechtel Ch audit findings
reported la our April 24, 1979, re-
aponse (Peregrapin D.1, Page I-4) have
been closed.

23-2* On April 3,1979, 881dla94 project 23-5, 4 PE 190312 1

engineering group supervisors la all 23-24
disciplines were retastracted that the
only procederally correct methods of
taptementing apecification changes are
through the ese of specification
revisions or specification change
notices. His was followed by an

C3interoffice asentendum from the project
engineer to all engineering group - - -

espervisors on Apell 12, 1979. w

23-3* stagineering asportment Project Instruc- I-8, 4 PE 1
*

N
tion 4.49.1 was revised in movision 2 23-9,

~
to state *ttador no circumstances will 23-24
interoffice memoranda, memoranda,
teleses, Tesus, etc he used to change
the requirements of a specification."
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MIDLAND UNITS 1 AND 2

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

PART It COMNITNENTS FROM QUESTIONS 1 to 35 (Continued)

Resp Responsible Due ,

Item * Description Page. Rev _Org Engineer Date Status Status Remarks
i

23-4* A review of interoffice memoranda, memo- 23-5, 4 PE 1 ,

randa, teleues, TWXs, and other corres- 23-9 i
pondence relating to specifications for

'

construction and selected procurements
of Q-listed items will be initiated.

The purpose of the review will be to
identify any ch.rtfications which might
reasonably have been interpreted as
modifying a specification requirement

s~

and for which the specification itacif,

was not formally changed. An evaluation ,.

will be made to determine the effect t

on the technical acceptability, safety+

implications of the potential specifica-
'

- tion modification, and any work that has

;, J been or may be af fected. If it is
determined that the interpretation may- I

, ,
. heve affected any completed work or

y' ' s_ ; future work, a formal change will be ,

i issued and remedial action necessary
,

for product p11ty will be taken in,

accordance with approved procedures.

' -The' foregoing procedure will be followed
for all specifications applying to

,

i ' constraction of 0-listed items.

For specificationa concerning the
' ' procurement of.0-11sted items, the fore-

T going procedure will be implemented on
a random sampling basis. The sample sine

'

iv e has been established and the specif1-
cation selection has been made.

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

'

t

(47) The review of construction and selected
- procurement specifications is scheduled
to be completed by October 1940. -

Sheet 20
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MIDLAND UNITS 1 AND 2
'

*

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

PART Is COMMITMENTS FRON QUESTIONS 1 to 35 (Continued)

Resp Responsible Due *

Item * Description
,

Page Rev Org Engineer Date Status Status Remarks

If the acceptance criteria are not met, ,

the review will be espanded to include j
other specifications for Q-listed items. j

At that time, a revised completion date
'

will be established.'

,

23-5* A study was completed which esamined 23-11 5 500131 1

current procedures and practices for
* '

the preparation and control of the
!FSAR in view of these esperiences. Pro-

cedural changes will be initiated by i
*

the revision of or addition to the
engineering department procedures. This
action is scheduled to be completed
by January 31, 1980.

23-6* An interoffice memorandum dated April 12, 23-13 4 GT 790312 1

1979,'was issued by geotechnical services j
to alert personnel of the need to revise .

'
or annotate calculations to reflect
current, design status. ,

23-78 Field Instruction FIC 1.100, 0-listed I-11 FR 1
Soils Placement Job Responsibilities 23-18,
Matris, has been prepared and estab- 23-20,
11shes responsibilities for performing 23-30
soils placement and compaction.

'23-7A* Review Field Procedure FPG 3.000 to I-11 FB 1 See Item 1-17
ensure clarity and completeness

23-s* Construction specifications, instruc- I-11, 5 FE 1 see Item 1-16
tions, and procedures were reviewed 23-10
to identify any other equipment requiring .

qualification which had not yet been
qualified. No such equipment was C3

'
identifled.

23-9* A dimensional tolerance study was com- I-s 4 PB 1 *
pleted using the reactor building spray
pump and ancillary system as the study. N
mechanism. ~

23-10* Engineering reviewed specifications not I-8 1 See Item 1-5
previously reviewed for the specificity

,

or tolerance studies.
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MIDLAND UNITS 1 AND 2
,

*

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

PART Is COnMITNENTS FROM QUESTIONS 1 to 35 (Continued)

Resp Responsible Due -

Item - Description Page Rev Org Engineer Date Status Status Remarks

23-11* A specific review of the FSAR and spect- I-8 1 ,

fication requirements for the qualifi- '

cation of electrical and mechanical com-
ponents has been made as part of the s

corrective action relating to CPCo's
50.55(e) report on component qualifi-
cation.

'

23-12* Quality assurance will schedule yearly I-B 1
audits of the design calculational pro-
cose for techniques and actual analysis
in each of the design disciplines.

23-13* Audits of ITT Grinnell hanger design and I-8 QA 1 See Item 1-13
CPCo relay setting calculation have been
conducted.

23-14* Bechtel project engineering will review I-7 1
*

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 may have upon the
structure's behavior will be evaluated
by June le 1979. Proper remedial
measures will be taken if the investiga-
tion shows potential problems.

23-15* An in-depth audit of U.S. Testing opera- I-18 QA 1 See Item 1-20
tions, covering testing and implementa-
tion of its 04 program, will be con- .

ducted in late April or early May 1979,
by Bechtel project 04 and engineering.

23-16* An in-depth training session will be I-22 4 04 791130 1 See Items 1-25 and 23-17
given to Midland 04 engineers covering
the settlement problem and methods to
identify similar conditions in the
future.

23-17* An in-depth training session will be 1-22 4 QA 800229 1 See Item 1-25 and 23-16
given to all CPCo and Bechtel OA engi-
neers and auditors to increase their
awareness of the settlement problem and
discuss auditing and monitoring tech-
n! ques to increase audit effectiveness.

.
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MIDLAND UNITS 1 AND 2

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

PART Is COMMITMENTS FROM OUESTIONS 1 to 35 (Continued) ,

Resp Responsible Due ,

'

Item 'eescription Page M Org Engineer Date Status Status Remarks

23-18* An in-depth review of the Bechtel trend I-22 4 OA 1 See Item 1-24

program data will be undertaken by
Bechtel OA management to assure the
identification of any other similar
areas that were not analysed in suf f t-
cient depth in the past reviews.

23-19* Quality control instructions will be I-18 4 OC 1 See Items 1-21 and 1- 22
ievaluated to ensure that the documen-

tation characteristics which are to be
inspected (i.e., surveillance and j
review callouts) are clearly specified, f

,

t

| 23-21* See Item 23-4 5 FE S00314 3-

23-22* Guidelines for surveillance of testing 23-27 5 GT 791130 1 ,

' - operations will be developed and included ii.

in ftold instructions for the onsite
soils engineer. Engineering /geotechnical |
services will develop the guidelines by ;

November 30, 1979.

23-23* Engineering w!!! revise Engineering 23-7, 5 PE 791130 1

Department Procedure 4.22 by December 1, 23-46
1979, to clarify that engineering person- L

nel preparing the FSAR will follow the
requirements of Regulatory Guide 1.70,
hevision 2, Standard Format and Content o
of Safety Analysis Reports for Nuclear
Power Plants (September 1975). Spect- Wfically, Regulatory Guide 1.70 (Pages iv *
and v of the Introduction) requires that

tusuch consultant reports only be refer-
3 enced with the applicable commitments4

and supporting information included
in the test (third paragraph, Page v).
Such a requirement would preclude repe-
tition of this circumstance.

23-24* To preclude any future incons1stencles 23-11 5 PE 791130 1

between the FSAR and specifications,
Engineering Ikyrtment 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.. i
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MIDLAND UNITS 1 AND 2

NASTER LIST OF COMMITMENTS TO HRC ON 10 CFR 50.54(f) RESPONSES (Continued)

PART Is COpetITNENTS FROM QUESTIONS 1 to 35 (Continued) ,
,

Resp Responsible Due ,

Item ' Description Page g Org Engineer Date Status Status Remarks
|

23-26* In view of Item 6, geotechnical 23-13 5 GT 300328 1
;

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

23-278 Engineering Department Procedure 4.37 23-13 5 OA 791227 1

will also be revised by December 31,
1979, to require that calculations be

.

annotated to reflect current design ,
i '

|

status. }
!

23-29* The civil standard detail drawings will 23-1E 5 CE 791231 1 Shown in Dwg C-141
-

be revised to include a detail showing
horisontal and vertical clearance re-
guirements for duct bank penetrations.
The detail will address any mud sat re-
strictions.

23-32* Guidelines for surveillance of testing 23-27 5 FE 800229 1

operations will be developed and included '

in field instructions for the onsite
- soils engineer. Engineering /geotechn!-
cal services will develop the guidelines
by November 30, 1979, and fleid engi- .neering will prepare the instructions by. |
February 29, 1980.

23-36* Control Document QADP C-101, Project 23-33 5 QA 803124 1 See Item 1-24
Ouality Assurance Trend Analysis, is
being reviced to improve the defini-

'tion of implementing requirements for i

identifying repetitive nonconforming
conditions.

23-30* A study was completed by October 31, 23-11 5 LS 791130 1

1979, to essaine current procedures
and practices for the preparation
and control of the FSAR in view of

,

!
these esperiences. Procedural changes
will be initiated by the revision of or
addition to the engineering department
procedures.

i
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MIDLAND UNITS 1 AND 2

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

PART Is COMMITNENTS FROM QUESTIONS 1 to 35 (Continued) . ,

Resp Responsible Due .

'
Item ' Description Page g Org Engineer Date Status Status Remarks

2-0 No Action Item 4
-

!

9-0 No Action Ites NA - |

10-0 No Action Item NA - ,

11-0 No Action Item NA -

21-0 No Action Item -

!
!22-0- No Action Ites -

'

20-0 No Action Item -

29-0 No Action Item- -

30-0 No Action Item -

32-0 No Action Item -

~

34-0 No Action Item .

-35-0 No Action Item
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MIDLAND UNITS 1 AND 2

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

,

PART II: COMMITMENTS FROM SUPPLEMENTARY QUESTIONS .'

Resp Responsible Due {
Item * Description Page Rev Org Engineer Date Status Status pesarks ;v

i

8-6 Continue involvement of CPCo/Bechtel B 5 ,

consultants for reviewing remedial
actions

S-7 ' Monitor service water pump structure B CT 5
e ' pile displacement during jacking CE B. McConnel

.

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

i
!
1

!

.
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MIDLAND UNITS 1 AND 2

' MASTER LIST OF COMMI1MENTS TO NRC ON 10 CFR 50.54(f) RESPONSES (Continued)
-

{

'

'PART II: COMMITMENTS FROM SUPPLEMENTAR1r OUESTIONS
,

Resp Responsible Due

Item h acription Page Rey, y Engineer Date Status Status Remarks
'

S-1 Advise techtel to commence dewatering A CPCo 4 After favorable SER
and underpinning activities

S-2 Develop settlement time rate criteria A GT 810331 4
,

for all Seismic Category I structures

S-1 Monitor concrete cracks for service water B CE 801031 4 Due date is for incorpora-
ting requirement into draw-

pump structure and aus111ery building ing
electrical penetration areas and the
feedwater isolation valve pits before and

,

after installation of piles and caissons ',

.

i
;

f
I

5

i

f
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MIDLAND UNITS 1 AND 2

. MASTER LIST OF COf#lI19 TENTS TO NRC ON 10 CFR 50.54(f) RESPONSES (Continued) . ,

*

PART IIs COMMITMENTS FROM SUPPLEMENTARY QUESTIONS ,

Resp Responsible Due '
Item ' Description Page Ry Org Engineer Date Status Status Remarks

S-4 Monitor concrete cracks in the BWST B CE 800630 2 Due date is for incor-
valve pits and repair any observed crack porating requirement into
exceeding the ACI code limits drawing. Dwg C-1148

has been issued.

S-5 Crout the local gaps between diesel a CE 800407 2 Crouting requirement in
generator building footing and mud sat Dwg C-1147

S-8 Envelope pile stiffness for the seismic a CE s. McConnel 2 Completed seismic model. [
analysis of service water pump structu. e See Item 13-11.

5-9 Check the limited clearance between the B PD R. Tulloch 800731 2 See Response to Ques-
service water pipe at the building CP: tion 45

penetration
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JOB 7220g .

MIDLAND UNITS 1 & 2|
9

.

iORDER-OF-MAGNITUDE, 3
Ii-COST ESTIMATE'

i

FOR
CORRECTIVE ACTIONS

O

..

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 pils bearing test.

$ 3,250,dOO $ 300,000 $ 250,000 $ 3,800,0002. Underpinning of Electrical
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.:

$ 190,000 -$ 10,000 $ 200,000
-initial cost of plan -

-total cost if required (( $ 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. ,'

Bids. and the Diesel Can.
Bids. 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:
i *

I 1. Diesel Generator Bids. Surcharge
2. BWSTs and Condensate Tanks

.,

f 3. Diesel 011 Tanks
! 4. Underground Ltilities

4

5. Cause investigation and support to NRC question responses.

.
,

.

m

|

|

AA0 - 5/11/79
|-
|

~ .

e

r -- - - - - - > - - . _ . - a, , _ _ . _ r ---. - -- , ,e+, , , - - - . , . . , , - ,.,
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}, Bechtbssociates Professiona orporation p
,

<

777 East Elsennower Parkwsy
Ann Arbor, Mscrugan

#,
[dassassees:P.O. Som 1000. Ann Aroor. Meerwgan 48106 I

Y [) 7 g
W/- "r

fApril 3, 1980
BLC- 9081 p" /p.

f| C II2 p'i /
'

Constanars Power Company #
1945 W. Parnall Road I

.: Jackson, Michigan 49201
f

f ,

: Attention: Mr. R.C. Bauman 0 6,
gProject Engineer g

| hbd" f4C ***
'h-- [49 N/Jj (i *

Subject: Midland Plant Units 1 and 2 :

/ 9A y, Conausers Power Company~

1p' pt[
. Bechtel Job 7220-.

4. f b"*
*

'>g -

Cost Increase for Technical,
- M' Services Agreement C-82i (-[f ~u t File: 0270,C-82Yr3

0

/ Your approval to increase the cost of Technical Services Agreement (TSA)
E 7220-C-82 by $151,000 is requested. The revised total price for this TSA

vill then be $306,000. The additional work performed by Goldberg-Zoino-
Dunnicliff and Associates (GZD) was required to prepara responses to

-

NRC questions regarding areas other than the diesel generator building
-

' IC (. and to implement additional recommendations by Consurers Power Company's
g g i, soil consultants. To substantiate this increase, we have provided

5 * the following cost breakdown for the present billings:i a.u .
-

-
- Cost
j qq e, es -e- Present Billina Items $k .

- -
.

1. Office aanpower including consulting engineering 11,000
. services to assist in planning, installation,
#.',,'. reading procedures, maintenance of instruments,.

,

data interpretation, instrtssent selection,i

i training of engineering personnel, and program
! modification
i
; 2. CZD field manpower from April 1979 through January 65,000,

i . 1980 to direct installation of sondex and deep

}
borros anchors in the diesc1 generator building,

,

to direct installation of deep borros anchors pV
, ,

,

and piezometers in the auxiliary building, to direct
installation of temperature correction devices on the
diesel generator building, and to modify and ready

- existing borros anchors to provide more accurate
settlement readings

.

e 1 M W *

( G I, om,
-

g o ,. - (. 'l - 4 ;

q (ce c g
. 2 e ,e e-) l_ L f ? ? #L' , h c. v ~ c*iq b'd
t . -
'

5 5 c. s c. O y & & J.
,

..

. _. . _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Bechtel Associates Professional Corporation.

! 9081BLC-

[ Page 2
/

3. Installation of 20 direct current displacement 10,000
transducers (DCDT) to monitor the auxiliary
building and feedwater isolation valve pic during

f devatoring and underpinning

4. Full profile settlement sage readings taken for the 20,000
'

condensate pipe and service water in the yard using
closer increments; additional cost for diesel,

generator pipe due to closer reading intervals

5. Supplementary report af ter completion of surcharging 10,000.

. and reports on sondez system, borros anchors, strain
Ii sage, and full profile sage monitoring resulting
i from specification change
i
! Cost

Anticipated Future Billina Items throuah December 1980 s

1. CZD engineering services assistance in interpreting data 13,000
.

.

2. CZD field manpower to direct lowering of sondex and 10,000
deep borros anchors to pernanent locations

,

3. Contingsney for rework required on direct displacement 5,000
transducers for the feedwater isolation valve pit

. before underpinning begins
I

i 4. Future revision to reports 7,000 M ';
i

s -

5. The monitoring of deep borros anchors from Janaury 1980 A'. O G h,

; '. . . ,, to December 1980. , This cost was included in the cost ~'
"*

increase identified in BLC-8877 dated February 25, 1980

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

the work performed or anticipated to be performed. Your approval on-

3 chis addition to the subject technical services agreement is requested
on or before April 7,1980,

a

CCA
Very truly yours, ..-

[ D "t '

o %
~

'

@s L.H. Curtils .,
| Project Engineer

LHC/LA/ceb!

| 3/24/4
ec D.B. Miller

' T.J. Sullivan . Cg ef, g. . _CCB,_ A L l' *M
Response Requestad Yes ' fr 6.1 c l -4f

(.cLw y ye, wh-
'j'iA

... . . . . . . . . .. . . , - -
- . _ . - c., ;r --- :.. .

. :. - ~; f m . n_y . ~~:.:-- . .. .~.:_ . .; .''

, -. _ y . . . .; ,- . .

_ __ ._ _ _
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/ N CMSEi:TS
I 1 PG'"Of-

x ./ / CCTi.EEliy

Generos Offesens 212 West Missiseen Avenue, um, Meanteen dese1 e (5th 70s-OSee

June 3, 1980 |

|
|

l
Mr L H Curtis, Project Engineer l

Bechtel Associates Professional Corp
|PO Box 1000 4

Ann Arbor, M1 h8106
.

MIDLAND PROJECT
SITE DE'JATERING SYSTE!
FILE: B2.k .3 UFI: 4 2'0 5*22*0h e-IAL: 9092'

We have reviewed your letter BLC - >, and the attached Piping and Instrinnenta-
tion Diagram 7220-M-781, Revisie ..s . .or the Site Devatering Systen. We have'

no consents.

|T_RThiruvenga
-~

,

-
. _

for: R C Baunan
Design Production Manager

RCE/TRT/jn
!

l
,

I

i

I.

d

|
.

BCC>: DTPerry
DBMiller/TCCooke

i
,

t

!
.

.

|
. ..

Y



. - . _ - _ .-

*..p e a er kr *Od'"W*'44 h=+9**me - *

Yf'

- ff*f'' ''
*:

. ....--. -. -

o

7/ )-

.' J k L '.%. Ib, [G
~

'r |
*

-
~ '

h) . a*.
- u

Your res;.,unse to .auestiott 1 provts.ua insufficient infor- Us* d'.< O-tt;
- '

|'c. ) .

ativa r oara:.aj tue eaase(s) vi tuo crac.:a in structures, - e,J (
.

stj..:. teuaee of ti.e c;; tent of tau cracx, and crack consc-
|

| s enceu. Me tu to , Lor exalt,,310, tnat your investlyations tou .

u.itu ,,cavice no elcarif estaalisned relationsalg uetseun j

ru;.o r tea .ietcietaunt . easure :ents und vauervcJ Cracks, and

tnat cracks novu Jecn noted in ecet< tin utructureu for snica

no '2ijnifteant oifferential settictaunt is reportud. he

r:: quire enat you conduct a detailed and colagroitonsive study

.eestjned to anuser tac.se questians in a rulisole and timely

i..a nae r . ,q , i ., g ,,, , , . ,i -

3 p,. p , , , , , , , , , r ,

c, . . . . u , vq * a c,ik _.' c. t &e t C ' ' '-

. . :a A.. . .i .
'r., .s 4, et < - ( 'e c %.v , L. 7 :-- , . _ i . - <-'

,

k !q, *4. }. .g . .s

III...e e tae.; i.aJu ;.resunted ia un'u roupunso to vuestion 14*

were <!<.no far certata ocia:aic Category I structurcu and

portione tliercot anien wore saspected to oe located on

.iuestionoale sac;; fill. The results of tne soil investi-

.jation done suoso:;ucnt to initial cracx s;apping indicated

taat anonJ those structurcs, une auxili.er/ cuilding control

tosce anu tne railroad bay nave aduquate founaation.

>
'Jau pur,,vau of tac crack t. tapping progra presenteo in tue-

reujaa.;e ta Gi.ution 1; .taa ta tavuutijato t..e of fect us tau

.pestionaale ase4 fill on tae structures anica sere located

va it. 'J..e ruualts uf tau stud / of tuoso crac.;a, .inich aill-

/
-
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.s e .)Cavi..uia in t.tc latter )det Of t.113 ru u t,0:1G e , idiiiCa tu

taat uu...e of ti:o tenulon cracxs :.:ay itave casulteil f rot

L aa u f .1C ivi.t a u:s,,o r t t r0Vi led ay taio ancafill. 'lo.tu v e r , tacreJ

a L*4 e r.4 4. . ., .t.alca coul.s ..avu uuu 1 coumed uf ruadon3 Otaur tiln3

.li f f u r. n ci.u se t tle:..ca t in cao structures Or foundation. In
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i TABLE 28-1.

r?'

p; (Theoreti[ d Average
~

-

f snrinxage Crack Width
L Thickness of At 5' Spacing for Plain

Member Concrete After 1 Year
(inches) (inches)

6 0.036

12 O.025
'

18 0.014

24 0.010,

30 0.005

'

The values of crack widths in Table 28-1 are based on standard
$ |u ~ f

humidity and 2:'.7,% conditions 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 widt
*

and spacing. (%e1<t 4>
i

|

. !
i

>

.

.

p

+
. . . . , ._.
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2) CrackingDueto6stressy

a) Direct stresses result from dead loads.,

applied loads, and, especially, reversible

l load s .

b) Indirect stresses are induced by strain.

(e.g., differential settlements). (/'

( p gts -

Cracks in concrete are formed once the tensile
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.

..

'
There is considerable disagreement among th g k r ceo

h theories of cracking (2) concerning the sign'

! O'g(d uficance of the variables involved, especially
concerning the distribution of bond stress along
the reinforcing steel.

'

i
i
I

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. j,

.LL h5.u L %bc/
_

--
_ _ _ _ _ - _ _ _ _ _ _ _ _ n
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B) Identification of Causes of Cracks in Specific Structures

In this section, an explanation for the formation of

cracks found in some of the plant structures (shown in
!

crack maps of Figures 14.2 through 14.11III) will be
presented.

.

.

9 / * or(he most probable reasonsf or crack formation hr;; beesf ' ' *

d-ri"ed based on the size, nature, location, and extent
'

of the cracks and also on the sequence of construction. /
It ;hilid #.lsc'55 a tad that concrete is a heterogeneous -? O

Fmaterial. If concrete were homogeneous and isotropic, /f

one would expect the cracks to form at the section pr "'
subjected to the maximum 5:nding tension. However, due

to the existence of planes of weakness at random sections

in the member, cracks may form at a sectio away from
''

thesectionofmaximum"--liad. g# M
!

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.
!

W

.

,

d
|

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

this structure have been identified based en the

nature, location, and configuration of the cracks

and also by comparing the size of the crack with
y. n . g
;$3g. the value given in Table 28-1. From the construction
e.A

' S .- # sequence, it appears that these shrinkage cracks
; ?.4 Y
r , 'f were formed along the joints of two adjacent pours

>.., 9 :

;. ..shf., of concrete, possibly due to the restraint provided

"gj
~g

-|4 by the already hardened older concrete on the
. . .t.

f2T[[ shrinkage of the newly poured concrete during the
.

n(., process of setting.i).
. ;p

kjk
f[/U The letter "L" is used to identify cracks where
1.'r 'v.

;{p* tij structural deformation may have been a dominant
.

,

h factor in the formation of the crack. This can be7; 5
- i reasonably explained by making a comparative study

j;; of the nature and location of cracks and the
:eA a 3 construction sequence.

. 9, y.;
eh

The differential settlement between the north end
of the structure and interior bearing walls resulted

*

7
in a redistribution of depermation in the structure.

* The loads from the portion of stracture on fill

under the north end were partially carried by the

. cantilever action over the interior bearing walls
of the structure.

.

..

h - -

. g--
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As t.he dif ferent pours of concrete were placed,

V
M . , existing shrinkage cracks widened and possibly

d

[C some new cracks formed due to structural deformationg
with the increase of dead load.

zT-
.y

w
F .

;er !..

,

Mien the wall in Four 4 was placed,4 ecause of itsb

flexibility, N was able to move with the

fill. The backfill material also celd Saree

provided r=-* 4 -1 support because the dead load at

this stage was very low. Therefore, it can be

reasonably assuned that no structural cracks wereS 7iWeformed at this stage, which justifies the absence

of structural cracks in ) tost of the walls below
el 634'-6".

.

In the case of the two central walls, the portion

f rom el 1634'-6" to el 1654'-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 hand. Lng,

"

cantilever ar.44. w 9 c,v o g /Mer.w c ,2 mb,

egnth e.dg~e..ctf this . slab at.. el. 634'-6a., wveh Nnsion , -*

f It:at the top-5-_:f;;.. the M y /U gn that ,the,w b V se.)e - C va- c 4 eiAlst*
/ _ rva tj

Ct.}, /G Asy v) /t2 g,a. a
eenemy-eee- widet at- the top. The crack pattern

also indicates that most of the cracks are confined

.h
. . . _ . _ _ _ _
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within the height of this pour. From these

observations, it can be theorized that cracks were

formed at the early stages of setting of. the

concrete 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 bearing wall.
;

The probable reason for the structural cracks in4

the center west wall being larger than those in

the center east wall could be ths discontinuity in

] the center west wall below el 1634'-6".

The cast and west end walls were constructed by

two separate pours (Pours 7 and 8) from el +634'-

6" to el 1654'-0". Subsequent to the placement of

Pour 7 was shrinhage and structural cracks in this

Structural deformation due tozone were formed.

cantilever action was similar to that which occurred
at the central walls. Ilowever, fewer cracks

1

occurred in this region because the dead load of

the concrete of Pour 7 was smaller in the cases of
E

the end walls. When Pour 8 was placed, the cantilever

bending deformation took place in the freshly>

poured concrete zone where the concrete was still -

weak. This _ combined with shrinkage resulted in'

,

cracks.

9
- . -- _. . . - _ . . _ _ __ .-
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It should be noted that as the southern portion of

the east and west end walls were constructed, the

continuity 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 f rom above was shared by

the end walls. This could- have caused more cracking

or widening of already formed cracks in Zone 8,

and also in Zone 4a (see construction 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 (running east-west, below the slab at el 634'-

6") which acted as a support.

.

The northern half of the roof slab, the two roof
,

,

beams running east-west, and the concrete around

.! the precast panels were all placed in one continuous

] pour. The cantilever bending action of the walls

(explained earlier) induced tensile strain in the

; roof slab (due to the added weight) possibly in
i

the early stages of curing of concrete. The two
*

i

L cracks running north-south near the edges of the
i l
i 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;

;'<
,

._ --_ _ _. . - - - . . - - h. . - - - - - - - --
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4

inclined cracks at the corner were due to corner

restraint. The short east-west cracks, at the,

junctions of the slab and the walls (north-scuth)

below, were primarily due to propagation of cracks

already formed in the walls, caused by the

cantilever action.

'

2) Cracks in the Diesel Generator Duilding
-

_

A typical construction sequence for the diesel

generator building is given in Figure 14.2 (dated

February 1980).

As already stated in the response to question 14,III.

i

structural cracks in the diesel generator building
! walls were caused primarily by the restraint on

' building settlement -prr;vided by the vertical- duct

banks at the northern portion of the building
( Figure 7-1, February,1980) . The concrete encased,

; condensate water lines running under bay 2
i

(references key plan _of Figure 28-1, 2/80) also,

j provided restraint.

I
i

* In Figure 28-2, settlement data (from Figure 28-1)

cf the building footings have bcon plotted with
,

respect to_ reference planes a, e, g, and k to-

schematic' ally explain. the above mentioned effect

of duct banks and the condensate water lines.
.

It
-.
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It appears, from the settlement trend (See |

Figure 28-2, plane G) that prior to the release of I

the duct bank, the building in general was tilting

down towards the south end, while the northeast

portion was lif ted by the duct banks. Less

settlement of the building abouc 'sys 2 and 3 ise

also 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 above mentioned behaviour of the structure

indicates that (except for the center wall) the

east, east-center and west-center walls were

subjected to some limited warping. This would

: explain the slight dif ference 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 bank penetrations.,

1

From the construction sequence it appears that

most of the cracks were forr.ed in Pours 6 and 7

while the concrete was still weak due to partial

/1.
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curing. Ey the time walls at the next higher
elevation were placed, the concrete of Pours 6 and

7 had gained enough strength to stop further

propagation of cracks.

The enange in direction of so:ce of the cracks

(predominantly in the cast wall) can be attributed-

to enange in the settlement subsequent to releasing

duct banks from the structure (see Figure 28-2,

plane C). As the duct banks were cut loose to

allow more uniform settlement of the building,

the northern part of the building settled rather

rapidly. This caused the change in relative

deformations which could cause the subsequent

cracks to change direction.

Fewer cracks were formed in the west wall because
i

'| there was no duct bank penetrating through the

i
: foundation of that wall. This observation further

|
.; indicates that cracking in the building was

,

n primarily due to the restraint caused by the duct
i

banks. The hairline cracks seen in the west wall

#
were possibly initiated by shrinkage. Those

cracks might have propagated slightly higher on

the wall due to settlement while the concrete was

still in the early states of curing.
. i

9
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3) Cracks in Auxiliary Building (Electrical Penetration

,

l
Areas, Control Toher and Railroad Bay) i

a) Electrical Penetrations Areas )

,

From the crack-maps in Figures 14-4 through
-

14-7, it can be seen that almost all the

cracks are scattered in location, short, and

small in size. Moreover, by comparing the

crack pattern of the two faces of the same,

j wall, it can also be seen that most of those
,

cracks are surface cracks. Based on these

observations, crack formation in these cases

can be attributed to volumetric changes in '

the concrete due to shrinkage and temperature

changes. These cracks have been identified
as "S" in this figuren.

. Structural deformation nay have contributed
<

, the crack (marked "L" in Figure 14-5) in the
1,

*

| ! wall elevation at column line 7.8, west face
,

looking east (location A). Referring to the
.

key plan of Figure 14-5 short-term localized
,

settlement . ear the corner (H, 7.8) of the

*
clectrical penetration area (location B),

.
could have resulted in dif ferential displacement
of supporting walls which, in turn, could

result in the formation of the observed
crack.

-

e

s - , ._-.-s-
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The lower portion of the crack marked "S/L"

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

at Column "K", south face looking north,

could have been initiated by shrinkage.'

I Afterwards, when the wall above el 642'-7"

was poured, further propagation of the same

|
crack could have occurred due to a short--

term localized settlement. It should be

noted that the presence of cross-wall at ,

column line 8.6 made the wall at Column "K"

stif fer, whereby this crack was formed at a

j section east of line 8.6.. Similar cracking

did not occur in the Unit 3 side of the-

i electrical penetration area as the fill

i underneath the Unit 1 area was better, as

i indicated by Table 12-1 of Reference 1,

! Revision 3.

.!

f b) Control Tower Area).

i'

Dased on their nature and location, most of
|
'

the cracks in this structure appear to'be
:

caused by volumetric changes due to shrinkage

#
and temperature offsets. The vertical cracks

in the middle of the interior walls (at
l.

column lines 5.9, 6.2,'and 7.2 locations D)
,

shown in Figure 14.9 were formed due to

shrinkage and temperature ef fects . at the

i If,
'

_ _ . _ . _ _. . , - . . _ _ -- . . _ _ . , . ._,..._..o. _ _ _ . - .
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control joints. The control joints were

purposely made (planes of weakness) so that

cracking and contraction could 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 between column lines G and H, location C,

Figure 14-10) were probably formed due to any

cantilever bending action of the Unit 2

electrical penetration area resulting from a

short-term settlement of that portion of the

structure. This reasoning is based on the
i

existence of occasional layers of very locae

sand in the fill underneath the Unit 2;

electrical penetration area (Table 12-1,,

j Reference 1, Revision 3) which could have
i
~

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:

.

16
. . _. _ _.
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'1. The slab in question was poured in

Cetober of 1978, whereas the roof slab

at el 695'6" of the Unit 2 electrical

penetration areas was corapleted in

August of 1978.

2. The thickness of the slab is l'-G",

whereas the thickness of the adjoining

slabs are greater. For example, the

slab south of line U and just east of

the control tower wall at coluran 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 bending action
in the electrical penetration area could

have caused cracking in the relatively
weaker and unhardened slab, as the

| tension was transferred into the concrete
4

thraugh the reinforcing steel.

! c) Railroad Bay

,

.

The nature, locations, and sizes of the stuall

number of cracks found in the railroad bayy

(Figures 14-8 and 14-10, locations f)area

indicates that they are mostly due to shrinkage,
i which could be nornially found in any concrete

,

structure. As reported in Table 12-1 of

: Reference 1, Revision 3, the railroad bay has
adequate foundation.
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4) Cracks in the Feedwater Isolation Valve Chambers

Previously inaccessible parts (shown in the

initial crack maps of Figure 14-11 dated 9/79) of

these structures were investigated for cracks in

(
January 1980 and the results were incorporated in

the rigure 14-11, dated February 1980. Results of
'

both the initial and final crack mapping indicate

that no significant cracking occurred in this

structure. The single 10-inch ack found in the
A,

inside wall of the Unit 1 valve chamber (location G)
appears to be a shrinkage crack.-

i
1

5) Cracks in the Dorated Water Storage Tank - Foundations

and Valve Pits

' !.
i
; The 10 mil cracks (marked "S" in' Figure 14-11
1
* locations II) appear to be shrinkage cracks. The,

valve pit walls above el 626'-4" were poured about
,

3 months later than the footing. So the already

} hardened concreto in the footing provided . restraint

on the shrinkage of the newer partially cured

concrete above the footing resulting in the formation
>

of those cracks.

I

.a

to
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The construction sequence indicates that the*

20 mil crack (location I) was formed at the
construction joint. The portion of the valve pit

wall (Zones 4 through 8) on the side of the borated

heater storage tank r'ng wall, was constructed
'

af ter the rest of the structure. Therefore, at

the time of the placement of the outside portion

of the valvo pit walls, this section was relatively

less rigid as the concrete was still partially

cured. At this stage, any short-term differential

sett1ccent between the older and partially cured

portions of the structures could have 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 oqualization of settlement has occurred.,

:

i

}

,

!
i
t

>

1

!
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QUESTION 30

f You imply in your response to Question 7 that the electrical
duct banks underneath the diesel generator 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 equipment is
assured during and following a design basis earthquake. In j

this regard, we find that the occasional passing of a " rabbit"
through the duct banks, as discussed in your response,
provides no assurance as to the ability of the duct bank to

i withstand earthquakes. Provide an analysis of the duct
banks using criteria applicable to seismic Category I
structures. Your analysis and discussions should be based

i upon "as built" and "as is" conditions of the duct banks.

[ RESPONSE

The electrical duct banks which run from the dieski generator
|

building under the turbine building and enter the auxiliary*

building were designed and constructed in accordance with-

.. 4 .m 4 , r - n- t . -,, n 4 , .m . ., e , ggg , p g, h m'

.

!

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 motion.
. ..

A) Stress Due to Free Field Seismic Wavo Procaqation
.

The portions of a long, buried structure far from the'

ends are assumed to move with th ground under the
propagated seismic compresr. ion and shear waves. The

i magnitude of the strain is propo"tional to the site;-
ground motion velocity and acesPiration and is inversely

i ,' proportional to soil compr ssion and shear wave velecities.,

The value of wave propagation velocity to be used when*

calculating maximum soil strain surrounding a buried;

;
* * structure is the effective velocity of the ground

motion disturbance past the structure. For 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 or at a shallow depth in uniform soils,' ' *-

the effective propagation velocity should be taken as the, ,

,,

4
,

,

Revision 5'

1 ,' 2/80-
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propagat{gy velocity of the underlying competent soil
or rock. For example, the effective 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 techniques for duct
bank construction may include using a trench for part
of the form work, as-built dimensions are net 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 104, 204, and 50%. The results of

j the analyses are shown in Table 30-1. The results show
very little change due to the duct size end, therefore,*

it was not considered critical to precisely control the
overall size of the duct banks.

B) Stress due to Soil-Building Differential MovementsI

1

The FSAR commitment in Section 3.7.3.12 was to design
buried items to remain functional when subjected to4

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 is no functional requiremen:. to maintain a

pressure boundary at the duct to building interface,/there mas no need to reinforce .the duct for the soil ,
; .

biilding differential movement effects. Tb substantiate
; ; this decision, the absolute building movements at the

! auxiliary building interface have been tabulated in
,

Table 30-2 together with the poc ;ble reduction of area
in the 4-inch conduit due to this movement. 'the bending

and axial strains associated with these movements are'

shown in Table 30-3. The interCace of the duct bank
ig free to move at the ent ance to the diesel generator
building and, therefore, wauld not induce stress into'

". the duct.'

*
I
o

*i I

e

.

I
.

*
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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 earthquakes.

'

i

:

i

!
l !
!

,

;

!

I
- . . _

i

i <

|

.

f
.

>

.- ,

i

.

II Hall, W.J. , and Newmark, M.M. , -" Seismic Design -
for Pipelines and Facilities," Journal of*the

! Technical Council on Lifeline Earthquake
! Engineerine of ASCE, No. TCI November.1978
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TABLE 30-1

FREE FIELD
DUCT BANK STRAINS

FOR SHEAR WAVE
AND COf!PRESSION WAVE

;

Percent of Yield Strain in Reinforcing Steel
Duct Size Bending 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

'

+504 0.12 8.20 8.32-

4

Notes:

E = yield strain of reinforcing steel = 0.00207 in./in.

f',
= concrete design compressive strength = 3,000 psi

F = reinforcing steel yield stress = 60,000 psi

C, = shear wave velocity = 2,000 fps'

f

:
! .

.

8

i
-

.

*
.I

'
L

f

&

$i *

t

|
'
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t
I

i

|

Revision 5'

2/80 ;

-- - __ _ _ 4 - - - . - . _ . _ . - - _ - . ._ ...



-._ ._ . . . - _ _ . - _

.

.

.

TABLE 30-2

SOIL / BUILDING DIFFERENTIAL MOVEMENT

(Auxiliary Building at El 593'-0")

__

OBE SSE

Percent Percent

Earthquake Absolute Reduction Absolute Reduction
Displacements Displaceme nt in Area Displacement in Area

E-W 0.090" 2.9 0.180" 5.8
,

N-S 0.092" 0* u.184" 0*

Vertical 0.035" 1.1 0.070" 2.2

* Axial movement, no reduction in area for this direction

.

!

'
.

I9

i

6

6

!.
I-
'3 |

'

:
*

.

e *
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TABLE 30-3

AUXILIARY BUILDINCyDUCT BANF'

INTERFACE STRAINS

Percent of Yield Strain in Reinforcing Steel
Direction of EarthquaP.e

Vertical E-W N-S
i Duct Size (3ending) (Bending) (Axial) Combined

30 x 34 6.4 23.3 209.0 210.4

+104 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
~ ~ -

4

.

i

}

-
,

1
!

1

|
, ,

>

*
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|
.
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' Ouestion 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 exce.ss
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'

andLor any Seismic Category I structure which exhibits
crackina, evaluate the effects of the existing and/or anti-
cipated cracks on the performance of the intended funeg-

,

of these buildings. The calculated stresses for Seismic
Category I structures at critical locations should be
tabulated and compared to that of allowable stre.sses as
stated in the appropriate ACI Codes.

}
Response

,

! The Seismic Category I structures located completely or

partially on fill are identified in Figurg 14-1.
Predicted SettleminC\ %N bb N 9* P "1)<

Ihe' Ment of the diesel gene rb Id e-

the predicted settlement in the FSA ther Seismic s4 Wre J'
.

T.ategory A structures do not exceed't predicted calca hb
I M maximum settlement. For structures founded on questionable -

O 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., .

i . Q Therefore, it is not anticipated that the settlement of
i ! \ j Seismic Category I structures other than the d'.essi

generator building will exceed the ultimate setti ent' *

values shown in
.

'? s-

C / Nh| -

[/ For t borated water storage tanks, where no corrective g'

|
! action required, the estimated settlement will be

: revie upon completion of the load test program
'

! disc sse in the response to Question nd also identifi
in able -1. QNi .

2) Ef fect of Differential Settlement
;

><

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

gW ) Tilting .

istdth| ( b) ha o

>v. - tm =
-'

i Revision 5'
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i
a = r eni., .eructures such -7Tilting is of concern in tall- -

a towers and stacks. The plant structures subjected -*

:

to differential settlement do not belong to this class cp
! of structures. Tilting dces not cause any ad * io
,

.

stress in the structure, whereas a curvature o stortion
will cause additional stresses. Because the ress due
to Gurvatura'di.4 strain-induced it is self-limiting in
nature. " Therefore, the ultimate strength of the structural t/

: member ira not affected by dif ferential settlement.
7e,

The h ortiol iis also dependent upon the stiffness of
the structure. For a rigid structure which cannot be |

j deformed appreciably, the distortion will be reduced by I

redistribution of soil bearing pressures.
1

These observations are verified by the behavior of the
j q diesel generator building exterior walls. In general,

'
' the building was constructed from east to west in four

,

bays. The three solid walls at the north, east, and
west sides of the building mainly show tilting. BecauseI

of the presence of large openings, the south wall did'

? not have sufficient stiffness until the intermediate
| V floor was erected and cured. ' Prior to the construction
! .' of the intermediate floor, the foundation of the south

j \ wall was settling due to the weight of fresh concrete
\ and assumed a slight arch shape. After the south wall'

i ! gained the necessary stiffness, additional tilting of. .

__ as a result of settlementthe entire building was observed-
, g

or n= m 444 matenaA. Tnerefore,.in spite of the' -
'

Appearah f the south wall, the settlement stressesJ;

ph/ in tne diesel generator building are not greater than a'

/
building founded on highly compacted backfill material. g: A ,

j g . It is also evident that no extensive cracking has been 4.g'

sf ta=na rary .,, J

'/' /y, observed, except those cracks caused by *ha
; e.

|
','s _,

restraint from the electrical duct banks in the diesel
A @ generator building, indicating no large stress built upi

( ,j,g,a in the structural members. 77 clcyg*

;

et [ch W| 5 As discussed in the interim R50.55(e3
{/p;,7Q . ''

'
,

5 ated August 10, 1979, the dieses v.... ret 6r building ,f
-

p
be sp analyzed for variable foundation properties by a O p

0,4 ,

A A, element model. C ; ;;;;ible .", 11uing aansussivii f ' p; # ,

=*4"
m = = . - .i. . - , m . ... . ,. a+,

N *% ' ,. a <a -., t.

Y- -[$, #'f magnitude ratios or A 'to 2 and were arranged in various
::;T. The support stiffney- ? n . varied in5 1

,'
- t

*

Q f
_ The modufus of suber'ade reaction % 7'

[t f stiffness) is directly proportional to the Youiig (support ~ ~ h *M
'

3.w-win stons.r

a)
modul'us fof7 q1ven rounassian size. rfdW hTe redound yQ*j j

J ' cata for the diesel generator butletng, the actual T N'M|

h(/ E[ Young's modulus ratio ranges have been determined to/ vary from 1 to 1.5. Thus, the basis of the analysis is h 7/
!

**_ deemed adequate. CFor informatioD the stresses resulting
4 .trom rne analysis nave noen cambined and evaluated in1

-

.[g.
.

accordance with ACI)_codorequirements. A summary of4

the evaluation ir rese nted in Table 14-1.j

Y Jt -

Wf% 3y'
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| 3) Evaluation of Cracking g Y ' .y'

M I...The diesel generator building, cne fill-supported OG

portion of the service water building, parts of the(railroad bay, electrical penatrath n /
'

auxiliary building
rooms, and control tower area), feedwater i tion /

valve chamber, borated water storage tanks,gd valvean
pits have been examined for cracks in the m^ain structural

8elements. The identified cracks in these structures p
have been mapped. They are presented in Figures 14-2 JF
shrinkageandtemperaturecracks,asevidentfromtheir\[gpAthrough 14-11. The majority of these cracks are

\
#widths and orientation. 4pp

I&1 gb

The maximum crack widthr~encount Jersin each structure
,

i or. or before June 1979 is tabTu ated below:
h

b. 5y Maximum,

Structure Crack size (in)

a) Diesel generator building 0.028
/

b) Service water pump structure 0.020

c) Auxiliary building

Railroad bay 0.010
E.lectrical penetration areas 0.020

6ontrol tower)--- 3 ( L '1' - 0.030 (2 locations)

d) Feedwater isolation valvh chambers 0.010
$%hM

e) Borated water storage tank and
p valve pits i 0.020
,

.i
IThe structural cracks in the diesel generator building 7'

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 Iro the building to the duct !

|
bank. Since then, the concent ed load has been I

eliminated by isolating the duct nkfromthebuilding.{
,

: For details, refer to the response to Question 7.

In the applicable portions of the serv ce water pump
1

|
structure, the structural cracks are p obably caused by
the partial cantilever meHan of the northern part of

* the structure. It is CtheorizeDhat the cracks on the
roof slab are due to the bending tension and the cracks
on the walls are due to rincipal tension caused by

*
shear.

k
k cuMW<S % r'e,)M

pe

,
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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

# strength of the structure (to resist these forces) is p
(y g7 not affected by the crack. The compressive forces ,can" N

be transmitted through the crack by bearing and shear#TA
force by the uncracked concrete or concrete in compression
and reintorcing bars. However, the stresse g_n Qge

_

ye;,1.s are small, and only a fractio (n orune member
capacity in shear is utilized to resist loads. Icq W EWny

9(1'
Wherever cracks are caused by loads not included in the

i original design, their widths may be reduced when the
g loads are tre.nsferred during the remedial action. For

the diesel generator building, the major scurce 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
raduced. The crack sizes in the service water pump
structure have stabilized. This may be due to a L/%M

- aquilibrium state of the cantilever condition % d also /yyay7due to the additional strength gained trom aging of the y g,,
concrete. With the planned remedial action of proviGing
pile support at the cantilevar portion of the service

- water pump structure, certain cracks will reduce in
size. The auxiliary building electrical penetration
areas, which are founded on questionable f til material, hve
will be underpinned with caissons. This will eliminate N d "p p
the possibility of any future settlement and development) 7"
of additional cracks. ga b 4.,]

4) Comparision of Allowable versus Calculated Force and

'b Moments at Critical Sections d
Oh / T

/ In FSAR Tab .8-19, 3 8-22, and 2.8-27, the calculated

g doiceJD an moment, for critical load combinations forthe auxiliary building foundations, service water
! '[ pumphouse, and diesel generator buildina have been

,

compared with theta _11owable forces and moment _s) Also,?![p \f in FSAR Table 3.8-20, the amount of (feinforcemenJt-

g required has been compared w the amount of reinforcements
g provided for representative walls'in the auxiliary,

building. y7
These_. load enmhinariens do not consider the effect of

* ' differential settlement. The settlement stresses an13
- the loading combinations for e diesel generator
building are discussed i art 2 f this response.

ML CW d.

I%v9
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*TAAA.E 84-8 .

.

_ DIESEL CEalENA10e tult.BleeC
3esetAaf or CovERIIIIIC 54Atr$. SE548LTIIeG STEEss. esse eLIAWASI.E CAPACSTY -

Ft* PRl80CIPAL CDOICRETE settetERS

.

06asimas Calculated Isa.le
Flesy Strese lePriest 48 heecr8ptles Amtel(I) urel'2) Sheer (3) g43F Releforcement. kal Al l e+e. Vield St ressb eber of N eber (*Fna) (-Ps) (b) (ve) M M isawable = +%4 hat) Calculated Sa ress

Enterter meet 2*-6*aSe'sFS' 8.5 -37.5 20.2 23.8 0 47.6 3.07 !emell Dertical
reinforcement

leerssental S.2 -14.7 6.3 23.8 0 6.9 7.a3 '

seleforcement

Esterser uses 2'-6* SIS'm71' - - 42.5 II.! 0 26.0 2.04mall feetles reReforcement

Esterier seeth 2*-6*aSe'alSS' 56.3 -85.9 4.s 99.5 75.6 46.2 8.8Femell hetseat
retofercement

$Itertsental 92.8 -50.0 6. 6 99.I F4.8 31.3 8.70retafeccaneet

Baterter meeth 2*-6' ale'stSS' - - 52.5 38.9 4 32.4 1.67mell feetles relefot ement
i

Batsraer swath 2*-6*aSe*alSS' 19.8 -65.5 15.7 52.9 26.8 38.4 8.48unt! Unrtical
retofercement

morisestal 37.1 -88.4 8.5 52.9 19.8 24.2 2.23retofercement

Baterter merth 2*-6*a508:555' - - 38.4 9.S .O 23.% 2.30ess!! fed tog retofercement

Baterter east 2'-6'mS0's75' 6.8 -37.6 20.2 27.3 8 16.5 3.27mall vertical
retofercement

Ilert seesel S.3 -19.8 6.2 27.3 0 7. 6 7.75releforcement

Ester 8er east 2'-6" ale's75' - - 43.3 30.8 e - 26.5 2.04esalt feettag releforcement

. ..... . . _ _ . _

- - _ _ _ _ _ _ -



_ _ _ . . _ . . . _ _ . _ . . -. _ . _ . . - _

- -- . .

Jeble 14-1 (contimmed)
+ .

d

^
'TABl.E 14-8

_

*
DIFSFt. E NERA3nt multplisG

.

$4.eotAstt or COVEBMIIIG IJ1ApS, 3E5ul.fl88G STNESS, #PD A18AndAtl E CAPACITV .

g Full PullICIPAl. OlfachETE teuttERS

leantense Celculeaed EmeJe ,"
Fleu Strees in

Princloat Desc ript ima Asist(4) meet {yg gy) gg,

Slieer Reinforcement, kol Allow. T ald St rese
~ ~icl {ated Strese~ *q

Itember of teneber (+Pu) (-Pu) (h) MM, (Allowel.le = *S4 kel Ce
,

2in ? !l.a.r,er _.c ..-6 .,0. 75 8.5 -66.2 s., 36.1 32.8 . 64
center well. vertical )Shcoe 66eil hgreinforcement

tebat- '/
Isert sental 12.9 -82.8 2. 3 36.1 20.2 30.6 8.76 i
reinforcement

laterter west 2'-6*a50's75' - - 68.9 17.1 0 42.3 4.28 (
center well ;

festin8 !

Intester center l'-6*s50's75' 8. 5 -66.5 6.3 34.2 19.6 32.0 1.69
well Vertical

releforcement
i

Isert eente t 14.0 -12.8 2. 3 34.2 46.8 28.6 B.89
reinterrement

,

Interter center 2'-6" ale'a75' - - 65.9 86.8 0 40.4 1.34 ;

unti feestas reinforcement'

laternal east l'-6*u$0*m75' 8.5 -66.3 7. 4 33.3 18.5 32.6 8.65
center well . ertteelw

reinforcement

Iter t sental 14.0 -12.0 2.4 33.3 85.8 - 26.7 2.02
relef orcement

.laterter east 2'-6*mle'm75' - - 69.7 17.5 0 42.8 1.26
center well reinforcement
festing i

Fleer eleb 2'-0* thick 22.4 -5.4 23.3 19.0 0 44.4 1.22
et et 664'-0* E1

reinforcement

11 - 5 19.3 -8. 7 85.8 89.0 0 46.5 8.86
reinfarcement

Beef slab 18-9* thlck 37.0 -14.4 16.8 16.0 0 33.0 1.64
et el 640'-0* Steh

E-w
releforcement .

#-S 7.7 -87.2 15.9 16.0 6.5 36.4 1,44
reinforcement
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Tabl,14-3 (reattamedl
,

*N
a===-

e *
,

;

i*

. *

fit, F to calculaged salat temeten (t) or compreeston (-) *

h-ts/ f t" It le calculated headlag.nement .
_ .._.._ _g g /ft. .V tI calculated keel V to ahear carts J by reber - ?

sme to T.4ea + I.7L + t.7Nad eitItnet free anu af'ilie'TE1!E] wing condialenes
hII

p..~.-
- 4. Cambinet taa of maaleum atteeses within the principal mesher

B.- finalema stressee of ladividual element within the principal member
*

.

{ where
,

dead lead with settlenea
"

L = live lose
E = operatlag beste eart % he

f
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CUESTION 26

Your proposed nethod for re-evaluation of seismic Catecory I
structures founded partially or totally on fill is not acceptable as
outlined

in the response to[he structural analysis nust be based upon
Ouestion 15. To provide the information

required for our review / p#''
criteriainStandardRediew Plan Section 3.8.4 and 3.8.5, or upon
ACI 349 as supplenented by Regulatory Guide 1.142.

RES PCHSE

For seismic Category I structures which are founded partially

or totally on fill and subjected to differential settlenent, the

effect of differential settlenent will be incocporated into the

; Midland project structural design criteria for service load and

seveqLenvironnental conditions as follows: br#

.

A) Service Load Condition
ole u,. .s.

' S = 4 .N **g.4,. Q g .

UE1.05D+1.28L+1.05/T A ll I' 'N ~

and

U=1.4D+1.4/7 ."

Where

; D = Dead load

L = Live load
.>

T = Cunulative effects of temperature,

creep} shrinkage and differential settlementE
,

h

i

2.6 - I 05''"S
1./p
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The above load combinations take into censideration the effect of
differential settlenent on the long-term serviceability of

the structure and are in compliance with ACI 318-71 code

requirements.

9) Severe Environmental Condition

U = 1.0D + 1.0L + 1.0U + 1.0T
and

U = 1.0D + 1.0L + 1.0E + 1.07

Where g
- W = Wind load

C = operating basis earthquake
Ai<,.,..iL. c,. r- .. c.. .

The above load combinations exceed ACI 318-71 code requirements

and recognize the occurrence of design wind load and operating

basis earthquake for more than once in the life of the plant.;

I

For those seisnic Category I structures which are either;

supported by adequate backfill or include corrective measures
,j

to transfer the loading directly to the glacial till, A -,

effect of differential settlement need not be evaluated.,

-- - .- . - _ . . . . . . . . . _ _ . _ , _

g6 9*
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o.'g! [A
A

g t, - 2- hii
~



_ _ . . . . .. __
_.

.

.

. .

.

*

For all Catenory I structurcs, the effect of differential

settlenent will not be provided for extreme environnental

loads such as tornado or safe shutdown earthquake and abnormal
.

loads nenerated by a hinh-onergy oipe break accident,Isince
.) y;0ghese are postulated as one-time occurrenc.es.

g ?T ,
,( ,,

,

..k,
Taking into 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 loads and postulated events.

%

To establish a basis for comparison, the effect of differential

settlenent) hn the diesel generator building caky will be wpv

analyfed in accordance with ACI 349 as supplemented by Regulatory =v""
Cuido 1.142.
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