
*
hp m

*
.

.

Energy Technology Engineenng Center
Energy Systems Group

', T P O. Box 1449
i Canoga Park.CA 91304

(213>s41. m Rockwell
Operated for U.S Department of Energy Inteinational

October 21, 1980 80ETEC-DRF-4465

Mr. R. J. Bosnak, Chief
Mechanical Engineering Branch
Division of Engineering
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Subject: Questions for Consumers Power Company Concerning the Deformation
of Buried Piping Due to Differential Soil Settlement at Midland
Plant Units 1 & 2

Dear Mr. Bosnak:

Enclosed is a list of questions for Consumers Power Company concerning the
settlement of buried piping at the subject plant. The answers to these
questions are required so that the problem can be properly evaluated and
to help determine what effect the proposed remedies, or lack of same, will,

'

have on safety related items. These questions are submitted in connection
with the Discovery Period related to the proposed hearings on the " Order'

Modifying Construction Permits No. CPPR-81 and No. CPPR-82. Additional
questions, if they arise, will be transmitted during the Discovery Period.

Sincerely,yours,
.,w I
N 4 th,

/

-

J. O. Bate | Program Manager,

Energy Programs Office
Energy Technology Engineering Center

Enclosures

cc: H. L. Brammer, NRC
A. J. Cappucci, NRC I

D. S. Hood, NRC
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QUESTIONS FOR CONSUMERS POWER COMPANY CONCERNING
THE DEFORMATIONS OF BURIED PIPING DUE TO

DIFFERENTIAL SOIL SETTLEMENT AT MIDLAND PLANT UNITS 1 AND 23

Reference Responses to the NRC 10 CFR 50.54(f) Request Regarding
Plant Fill for Midland Plant Units 1 and 2, Consumers
Power Company, Docket Numbers 50-329 and 50-330.

1) What were the criteria for determining which of *,
the Category I buried lines were to be profiled

,,

and what was the justification for these criteria? ,*-

2) It appears that in some sections of the profiled
lines the stresses are considerably higher than

;

those listed in the reference. What is the method
used to calculate the stresses in these lines due '

to the differential soil settlement? .

3) There are sections of the profiled lines where the '

slope changes rather rapidly. This would indicate,

high local bearing loads. What are the magnitudes
i of these loads, type of load and their probable ,

,

!1
,

cause?5

j
j 4) The sections of line where the slope changes rapidly

could have high bearing loads and also high bending
stresses. What assurance is there that local buckling
will not occur in these areas?

5) What action is contemplated for buried pipes if the
stresses due to the ground settlement are greater

,_,, ,

than the Code allowable for 3 S i
c

6) What assurance is there that the deformed lines do
not induce high nozzle or component loads? Some of
the profiled lines have considerable slope at attach-
ment points to other pipes, tanks etc., and at building

: penetrations. If these lines were forced into position

to make the final closure weld or the settlement oc-

| cured mainly after the final closure welds were made,
high stresses could be induced into the piping, com-

,

\ ) ponents, and supports.
'

!

|
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~(3 7) Have methods for measuring in situ stresses in the
deformed piping been investigated or tried? If not,
why not? This may be the only method of determining
the stresses in some areas where the final closure
welds have been made before the major portion of the
settlement occurred or where there is a concentrated
load due to some unknown phenomenon.

8) If the stresses in the profiled lines exceed code

allowables, how will this be related to the non-

profiled lines?

9) Current profiles reflect prasent settlement only.
,

'

How do you plan to account for the additional

settlement that occurs over the life of the plant?

10) What are the criteria for the minimum rattle space
'

of Category I piping at building penetrations and
do all the Category I piping penetrations meet these
criteria? If not, what corrective action is proposed?

(

11) Due to the slope of some of the lines at building
penetrations it appears that there could be clearance
on one side of the penetration and contact on the
other. What assurance is there that there is sufficient
clearance over the length of the penetration to accom-,

modate the differential settlement between the pipe and*

the building and the expected seismic excitations?
12) The accuracy (and reliability) of the method used to

profile the pipes should be clarified.

\
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Attachment 3
UNITED STATES

NUCLEAR REGULATORY COMMISSMNd*

w AsMINGTON. O C. 20655

301-492-7000
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SUBJECT: Interagency Agreement No. NRC-03-79-167 Task No.1 - Midland Plant
Units 1 and 2, Subtask No.1 - Letter Report

THRU: Division Engineer, North Central
ATTN: NCDED-C (James Simpson)

.

TO: U.S. Nuclear Regulatory Commission
ATTN: Dr. Robert E. Jackson
Division of Systems Safety
Mail Stop P-314
Washington, D. C. 20555

1. The Detroit District hereby submits this letter report with regard to
co=pletion of subtask No. 1 of the subject Interagency Agreement concerning c

the Midland Nuclear Plant, Units 1 and 2. The purpose of this report is to
identify unresolved issues and make recommendations on a course of action,

and/or cite additional information necessary to settle these matters prior tot
' preparation of the Safety Evaluation Report.

2. The Detiroit District's team providing geotechnical engineering support to
the NRC to date has made a review of furnished documents concerning
foundations for structures, has jointly participated in briefing meetings with
the NRC staf f, Consumers Power Company (the applicant) and personnel from
North Central Division of the Corps of Engineers and has made detailed site
inspections. The data reviewed includes all documents received through
Amendment 78 to the operating license request, Revision 28 of the FSAR,
Revision 7 to the 10 CFR 50.54(f) requests and MCAR No. 24 through Interim
Report No. 8. Generally, each structure within the complex was studied as a
separate entity.

3. A listing of specific problems in review of Midland Units 1 and 2 follows
for Category I structures. The issues ata unreso.lve,d,,in, many instances,
b e e aus._ot.las dgmta.g e,,,9 r., 4 tsj ng ,1 n f o r na t i o n. Tha st ructder tote 'a~Tdressed
follow the description of the problem.

Inadequate presentation of subsurface informf,lan from completeda.
borings on ceaningful profiles ar.d se - u views. All structures.
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NCEED-T
SUBJECT: Interagency Agreement No. NRC-03-79-167 Task. No.1 - Midland Plant

'- Units 1 and 2, Subtask No.1 - Letter Report
I(3) What will be effects of uplift pressure on the stability of the

tanks and the associated piping system if the dewetering system becomes 1

inoperable? |
-

T~ g. Underground Utilities

(1) Settlement

(a) Inspect the interior of water circulation piping with video
cameras and sensing devices to show pipe cross section, possible areas of
crackings and openings, and slopes of piping following consolidation of the
plant fill beneath the imposed surcharge loading.

~

(b) The applicant has stated in his response to NRC Question 7 (10
CFR 50.54f) that if the duct banks remai,a intact af ter the preload program has
been completed, they will be able to withstand all future operating Icads.
Provide the resnits of the observations ande, during the preload test, to
determine the stability of the duct bsnks, with your discussion regarding
their reliability to perform their design functions.

(c) The response to Question 17 of " Responses to NRC Requests
Regarding Plant Fill" states that "there is no reason to believe that the ,

stresses in Seismic Category I piping systems will ever approach the Code
allowable." We question the above statement based on the following:

( Profile 26" - OHBC-54 on Fig.19-1 shows a sudMen drop of approx. 0.2 feet
within a distance of only 20 feet. Using the procedure on p. 17-2,

j

(b = E(e) = E ( D ) = E ( D ) ( 86 )21 2 L2

p = 30000 ( 26 ) [ 8(0.2)(12)_] = 130.0 RSI
2 (20x12)'

Furthermore,' the Eq. 10(a) of Article NC-3652.3, Sec. III Division 1, of the
ASME code requires that some Stress Intensification Factor "i" be assigned to

| all computed settlement stresses. Yet, Table 17-2 lists only 52.5 rSI stress
for this pipe. This matter requires further review. Please respond to

| apparcut discrepancy and also specify the location of each computed settlement
etress at the pipeline stationing shown on the profiles. More than one
critical stress location is possible along the casa pipeline.

(d) During the sits visit on 19 February 1980, we observed three
instances of what appeared to be degradation of rattlespace at penetrations of
Category I piping through concrete wells as follows:

.

* S \(. i
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NCEED-T
SUBJECT: Intersgency Agreement No. NRC-03-79-167 Task No.1 - Midland Plant

Units 1 and 2 Subtask No.1 - 1,etter Report*

West Borsted Water Tank - in the valve pit attached to
the base of the structure, a large disaster steel pipe'

extended through a steel siseve placed in the wall.
Because the sleeve was not cut flush with the well,
clearance between the sleeve and the pipe was very
small. ,

g- sleew.
,

wML A :n : .?; < * e ' E W . *. * e .',

hYte3bd he"'

Service Water Structure 'No of the service uter
pipes penetrating the northwest wall of the service
water structure had settled differentia 11y with
respect to the structure and were resting on slightly
squashed short pieces of 2 x 4 placed in the bottom of
the penetration. From the inclination of the pipe,
there is a suggestion that the portions of the pipe
further back in the well opening (which was not
visible) were actually bearing on the invert of the
opening. The bottom surface of one of the steel pipes
had small surface irregularities around the edges of
the area in contact with the 2 x 4. Whether these * -

I irregularities are normal manufacturing irregularities
or the result of concentration of load on this
temporary support caused by the settlement of the
fill, was not known.

These instances are sufficient to warrant an examination of those penetrations
where Category I pipe derives support from plant fill on one or both sides of
a penetration. In view of the above facts, the following inforantion is
required.

(1) What is the minimum seismic rattlespace required between a
Category 1 pipe and the sleeve through which it penetrates a vall?

(2) Identify all those locations where a Category I pipe deriving
support from plant fill penetrates an exterior concrete wall. Determine and
report the vertical and horizontal rattlespace presently available and the
minimum required at each location and describe remedial actions planned as a
result of conditions uncovered in the inspection. It is anticipated that the
answer to Question (1) can be obtained without any significant additional
excavation. If this is not the case, the decision regarding the necessity to
obtain information at those locations requiring major excavation should be
deferred until the data from the other locations have been examined.
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NCEED-T

SUBJECT: Interagency Agreement No. NRC-03-79-167, Task No.1 - Midland Plant'^
Units 1 and 2, Subtask No.1 - Lettgr Report

(e) Provide details (thickness, type of unteriai etc.) of bedding or
cradle placed beneath safety related piping, conduits, and supporting

Provide profiles along piping, and conduits alignments showingstructures.

the properties of all supporting materials to be adopted in the analysis of
pipe stresses caused by settlement.

(f) The two reiaforced concrete return pipes which exit the Service
Water Pump Structure, run along either side of the emergency cooling water
reservoir, and ultimately enter into the reservoir, are necessary for safe
shu tdown. These pipes are buried within or near the crest of Category I
slopes that form the sides of the emergency cooling veter reservoir. There is
no report on, or analysis of, the seismic stability of post earthquake
residual displacement for these slopes. While the limited data from this area
do not raise the specter of any problem, for an important element of the plant
such as this, the earchquake stability sliould be examined by state-of-the-art
methods. Therefore, provide results of the seismic analysis of the slopes
leading to an estimate of the permanear deformation of the pipes. Please
provide the following: (1) a plan showing the pipe location with respect to
other nearby structures, slopes of the reservoir and the coordinate system;
(2) cross-sections showing the pipes, normal pool levels, slopes, subsurface
conditions as interpreted from borings and/or logs of excavations at (a) a
location parallel to and about 50 ft from the southeast outside wall of the
service water pipe structure and (b) a location where the cross section will ,

include both discharge structures. Actual boring logs should be shown on the
profiles; their offset from the profile noted, and soils should be described,

using the Unified Soil Classification System; (3) discussion of available
shear strength data and choice of strengths used in stability analysis; (4)
determination of static factor or safety, critical earthquake acceleration,
and location of critical circle; ($) calculation of. residual movement by the
method presented by Newmark (1965) or Makdisi and Seed (1978); and (6) a
determination of whether or not the pipes can function properly af ter such

, movements _ ___
_'-

,

b. Cocling Pond.

(1) Energency Cooling Pond. In recognition that the type of
embankment fill and the compaction control used to construct the retention
dikes for the cooling pond were the same as for the problem plant fill, we
request reasonable assurance that the slopes of the Category 1 Emergency
Cooling Fond (baffle dike and usin dike) are stable under both static and
dynamic loadings. We request a revised stalility analysis for review, which
will include identification of locations analyzed, adopted foundation and
embankment conditions (stratification, seepage, etc.) and basis for selection,
adopted soil properties, method of stability analysis used and resulting
factor of safety with identification of sliding surfacer analyzed. Please
address any potential impact on Category I pipes near the slopes, based on the
results of this stability study. Ricommendations for location of new
exploration and testing have been provided in a separate letter. .

. .
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