
. . . . -. . . - _ .

,

'
'

' WRg . VWbEEGEbOWh tilP0JCy
|

,

[ *- ~T
% UNITED STATES

# NUCLEAR REGULATORY COMMISSIONa

[{ l

:]k "%, '

wasumoTom, o. c. asses

.....; ,*3 e
s. e

.. i )
tj J be,f i.

Docket Nos. 50-329..

|- and 50-330 OM, OL #

. n.

N V
-

.

'O) APPLICANT: Consumers Power Company l
i 'b \
R FACILITY: Midland Plant, Units 1 and 2

*L
SUBJECT: SUMARY OF OCTOBER 6-7,1981 MEETING ON UNDERGROUND PIPING

,

' f, On October 6 and 7,1981, the NRC staff met in Bethesda, Maryland with Consumers
1 Power Company, Bechtel, and consultants to discuss underground piping 'in inade-

'~ quately compacted plant fill at the Midland site.
,- .

| A summary of this meeting is provided by Enclosure'1.

ba. NOC- --

'
Darl S. Hood, Project Manager
Licensing Branch No. 4

,

Division of Licensing.-

1 Enclosure:
'# As stated

j, cc: See next page
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I Mr. J. W. Cook
.[ Vice President
q Consumers Power Company
: 1945 West Parnall Road .

Jackson, Michigan 49201
3

. cc: Michael I. Miller, Esq. Mr. Don van Farrowe, Chief .

Ronald G. Zamarin, Esq. Division of Radiological Healtht

Alan S. Farnell, Esq. Department of Public Health
Isham, Lincoln & Beale P.O. Box 33035

j Suite 4200 Lansing, Michigan 48909
1 First National Plaza,

Chicago, Illinois 60603 William J. Scanlon, Esq.
,

i 2034 Pauline Boulevard
James E. Brunner Esq. Ann Arbor, Michigan 481034

'

Consumers Power Conpany
212 West Michigan Avenue U.S. Nuclear Regulatory Commission'

1 Jackson, Michigan 49201- Resident Inspectors Office
| Route 7
) Myron M. Cherry, Esq. Midland, Michigan 48640 -

1 IBM Plaza .

Chicago, Illinois 60611 Ms. Barbara Stamiris'

5795 N. River
Ms. Mary Sinclair Freeland, Michigan 48623
5711 Summerset Drive''

,

Midland, Michigan 48640 Mr. Paul A. Perry, Secretary
Consumers Power Conpany

Stewart H. Freeman 212 W. Michigan Avenue
Assistant Attorney General Jackson, Michigan 49201
State of Michigan Environmental

t Protection Division Mr. Walt Apley
720 Law Building c/o Mr. Max Clauseni

,| Lansing, Michigan 48913 BattellePacificNorthWestLabs(PNWL)
Battelle Blvd.

i Mr. Wendell Marshall SIGMA IV Buildingj Route 10 Richland, Washington 99352
i Midland, Michiaan 48640
i Mr. I. Charak, Manager
! Mr. Roger W. Huston NRC Assistance Project

Suite 220 Argonne National Laboratory'
,

I 7910 Woodmont Avenue 9700 South Cass Avenue
~i Bethesda, Maryland 20814 Argonne Illinois 60439

Mr. R. B. Borsum James G. Keppler, Regional Administrator
! Nuclear Power Generation Division U.S. Nuclear Regulatory Comission,

Babcock & Wilcox Region III
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.j cc: Commander, Naval Surface Weapons Center
J ATTN: P. C. Huang .

t White Oak

] Silver Spring, Maryland 20910

Mr. L. J. Auge, Managert

"| Facility Design Engineering
Energy Technology Engineering Center

Q P.O. Box 1449
|. Canoga Part, California 91304
i;

H Mr. Neil Gehring
U.S. Corps of Engineers,

- EED - T ~
I 7th Floor
'| 477 Michigan Avenue
j Detroit, Michigan 48226

i Charles Bechhoefer, Esq. -

| Atomic Safety & Licensing Board
U.S. Nuclear Regulatory Commission-

Washington, D. C. 20555

Mr. Ralph S. Decker,

Atomic Safety & Licensing Board
U.S. Nuclear Regulatory Commission

i Washington, D. C. 20555

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

~, 6125 N. Verde Trail
Boca Raton, Florida 33433
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'

Jern Harbour, Esq.
Atomic Safety and Licensing Board *

p] -
U.S. Nuclear Regulatory Commission
Washington, D. C. 20555
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Geotechnical Engineers, Inc.
ATTN: Dr. Steve J. Poulos
1017 Main Street
Winchester, Massachusetts 01890
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From- GSKeeley, P-14-1135 CONSUMERS

v,l .g PovEn-

' Date October 23, 1981 COMPANY
,I

[ Subject MIDLAND PROJECT - Internal
4 inemmsUND PIPING MEETING WITH - Correspondence

STAFF 05 OCTOBER 6 AND 7, 1981 - 1,_

FIIE 0485.16 Sum m. 14704,
,

''

CC JWCook, F-26-3365 (w/o att) DFI.ewis, Bechtel-AA (w/att)
AJBoos, Bechtel-AA (w/o att) MIMiller, IIAB (ti/att)'

JEBrunner, M-1079 (w/att) DESibbald, Midland (w/att)
.

.I WJCloutier, P-24-611 (w/att) DMBudzik/TJSullivaa, P-24-624A (w/o) |
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jj. I. Introduction - G S Eeeley (CF Co)

~

l The meeting is intended to provide an update for the NRC Staff regarding
activities related to underground piping at Midland. A previous meeting

iJ~ on this subject was held May 5, 1981. This meeting addressed actions
4 taken since the earlier discussion in January 1981 when results of

R profiles taken in 1979 were discussed as well as stress calculations
resulting from these profiles.

,

It is Consumers Power Company's belief, based on the work done to date,
that the piping in its present configuration does not present a safety 4

'i problem. CP Co's approach includes proposed acceptance criteria in-
;e tended to show that the piping is capable of performing its intended

ft. action over the plant's design life. This performance-based accep-.

. tance criteria is similar to that recently accepted in a board decision

; on North Anna.
1

The specific discussions principally concern the Service Water Piping.
Previous activities included a profile of one line in each trench

4- (1979). A reprofiling and ovality check of the B Train Service Water
Supply and return lines was completed on September 23, 1981. The

j techniques used for this reprofiling allowed for a more accurate 2

1 measurement (i 1/16 inch). Reprofiling and ovality measurements o,n the
: A Train are scheduled to start the week of October 12 and should be
) completed by November 15 for turnover to Consumers Testing.
, ;
9 We will also discuss the problem of modeling since we have difficulty

N interpreting profile readings as being due to 100% settlement that has ',

jj occurred since installation.
;; .

'I W J Cloutier (CP Co) indicated that telephone conferences were held
M between CP Co, ETEC and NRC on August 10 and 25,1981. In the first of j
j these conferences, it was noted that CP Co's intent was to show the

-} piping is not in distress and adequate for use as a Class 2 safety grade

j systen,'

r,

|| II. Intent of Current Efforts W J Cloutier (CP Co) ,

;I It was noted that Standard Review Plan Section 3.9.3 allows alternatives
I to an acceptance based on evaluation of stress calculations provided
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l
. dimensional stability and functional capability can be maintained. Upon

i review of this position, NRC NER personnel responded in the second tele-
phone conference that the principal concern is assuring system function-'-

j- ality. Discussed during the telecon was using a hydro, sizing pig and
j performance (functional) tests to determine functionality. It was re-

: ported that the current availability of the piping (system being open)
had prompted efforts to obtain ovality measurements as a more accurate'+

7 indication of the current condition of the piping, rather than passing a

,] sizing pig tarough the piping. N acceptance criteria to be used to
N; assure functionality throughout life was addressed in this meeting.

1
Soil Settlement is a long ters, noneyclic process. h concern,c

Q therefore, is to demonstrate that settlement loading will not cause pipe ._

3 collapse reducing the flow area to below that required for function-
U ality. h effect of settlement loading on pipe is principally a 1 ,.

[ bending action and thus measurement of out-of-roundness (ovality) was j,

!! chosen as an appropriate indicator of pipe distress. A criteria of 8% i

Q ' is being used for acceptance; this value is based on ASME codes for
; installation and fabrication (Nc3642 and NC4223.2) and is widely used I

,

throughout industry (ASME B31.1, 831.2 and B31.3)..
,

r

,' Proposed Continuing Testing Program - D F Lewis (Bechtel)
t

: There was a discussion on the construction hydro test.

j Flow verification test - A full flow verification test will be conducted
; annually. A requirement to perform this test will be proposed for in-

.; clusion in the Technical Specifications (Assuming NRC acceptance of this
i approach). h continuing monitoring prcgram will include a trending

evaluation of this test data to detect any decreases in flow even though
acceptance criteria are met. h proposed testing is expected to be.

performed during plant operations.,

i
'

This type of testing will not explicitly show that no pipe deformation
is occurring; rather, it demonstrates that deformation sufficient to .

L reduce the flow below that necessary is not occurring. It was noted
a that deformation considerably greater than the 8% ovality acceptance

] criteria being used would be required to cause any appreciable decrease ;

8 in flow. Slides were presented (see attached) on location of flow
4~ measurement devices. >

.. .

l D Gupta and A Cappucci (NRC) questioned the appropriateness of this type
I of testing. h ir concern is that small deformations 30 undetected. It

i
'

is not apparent that pipe deformation could not progress so far by the'

time any flow effect is noted that collapse might be imminent. Such;

collapse might then occur between testing periods and go undetected for*

some period.

| In Service Inspection - ISI will initially be based on ASME Section XI

i 1980 Edition with Addenda through winter 1980. ISI inspections present
; an additional check on functionability of this piping (see attachment).
I -

i.
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L] (A correction to the slide on acceptance criteria was noted; the entry
it, reading 0.!, gym should read 0-5 syn.) '

;q
: III. Analytical Difficulties - W"J Cloutier (CF Co)

:;

'i There have been difficulties in analyzing the piping to determine
y stresses. .The problem is not the computer codes, it is the availability

and reliability of input data. Field data is input by placing..

i i. artificial rigid restraints at locations measured; this has resulted in

; artificially high bending and stresses being calculated at.these
1' locations.

'd
1 Measurement inaccuracies also affect these results. In 1979, profiling

] was done to 2 1/4 inch accuracy with measurements every 10 feet. A -

'1 parametric study over a 20 foot spas using worst case measurement errors. :
j (1/2 inch deflection) yields a calculated stress of 55 kai. The current
i reprofiling is being done to 2 1/16 inch; this helps the problem of

;1 " artificial" calculated stresses but current measuring techniques
9 intensify the effect of local discontinuities. Fitup and installation

! differences (" discontinuities") result in very high calculated stresses
,! unless the curve is " smoothed." -

SMA has performed calculations (results on attached slide) to determine ,

the soil loading which would have been required to cause the observed
deformations if settlement were the only deformation mechanism. This,

,| study showed soil loadings necessary to be as much as three times the
conservative estimate of the soil capacity. The limited information.

, ]~i
available about presettlement, as-built conditions thus is shown to

' provide an unrealistic calculational solution. H Singh (COE) questioned
the assumptions used in this analysis; specifically that of a uniform,j soil spring constant. It was explained that the analysis showed that in

t order to force the pipe into its present condition the soils could not
i' apply enough force to do this.

8

d)
D Hood (EC) questioned whether the nonsafety grade piping was installed-

,

3 and fit up to the same requirements. CP Co and Bechtel personnel
. ,] present were not sure this was the case and committed to check this
c; point and inform Mr Hood of the answer. (A subsequent check indicates
( that nossafety grade pipe was installed per ASME B31.1 which requires
'

the same alignment tolerances as safety grade.) The QCIs for safety, ,

; grade piping showed that the pipe was installed per the spec with no
f( actual measurements on the QCI. It was pointed out that fit up

measurements are made prior to welding and that distortion occurs during*

,

'1 the welding process. Hood asked why we don't remove the pipe, surcharge
't the soil, then replace the pipe at proper elevation. We said we don'tL

jq believe we have a problem with the pipe that warrants this.

| Basis for Acceptance Criteria - J Tsacoyennes (TES)

I Previous calculations were done to 3 S . Some members of the working[j #group on design codes felt there would be no real problem involved in
i exceeding this. There is reasonable assurance that the pipe would

function and not fail if stressed beyond this limit since it is based on

,j ic1081-0873a102 -

t

i
.

,. [ , , , - , ,, - , - - -- - , > m- I -- Yn -- ,- -. =



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

*

_\
_ ._ _ - _

- 1
.

*

N'...

. . _

-

, . g
.I 4,

,
-

;
.-

! a fatique concern which is not present in this case. Settlement is a 5
3 strain limited or deflection controlled problem and does not have a

_-_continuous force to drive the pipe to failure once a maximum bending -

'| stress is reached. A theoretical calculation using BOSOR indicates no Xl pipe failure with a 50% increase in stress; such a calculation assumes e
unrestricted deformation whereas the real case includes restrictions on gpipe movement caused by the soil. The uncertainties involved with
predicting failure based on stresses, combined with the difficulty of (

.

,
''

calculating stresses from field measurements, thus led to a conclusion w
a that an acceptance criteria on deformation was more applicable. E

1
-f

The 8% limit used is based on fabrication codes as noted above. It was i
.

4 noted also that the existance of ovality on out-of-roundness does not in ;
itself imply a structural failure of the pipe. Y.

-

IV. Measurement Techniques - D Sibbald (CP Co)

1 Profiling and ovality messe:ement has been completed for the B Service J'

Water Train. This involved cleaning the interior surface and marking it 3'
at a minimum of 5 foot increments for measurement. Measurements at some $_locations, particularly in elbows, were as close as 1.5 ft. * c
Measurements were also taken 2-1/2 inches on either side of pipe welds. -

"

. -

The Pipe Evaluation Profile Measurement System developed by SWRI for --

this effort was described (see attachments). The device uses a pressure
,

transducer moved within the pipe and positioned on the pipe bottom (as E
detensined using a bubble level on the transducer). The measuresient is -

s

of the differential pressure between a reference water column and a h-

column ending at the transducer. The system used in 1979 was similar -

;
but involved a visual measurement rather than sensed dp. (In 1979 the %pipe was not completely drained leading to possible additional t
uncertainties in the preciseness of locating the pipe bottom.) f

-

=E
| The 20" condensate piping to be profiled will be measured by a similar ?
] method utilizing a " crawler" being developed by SWRI. This will basic-

. .

ally be a fully automated version of the technique used on the SWS' piping measured to date. Piping 26" or larger in diameter will continue
_to be measured using personnel in the pipe. 5,

T
[ ' Ovality is measured at the same locations as elevation and using another

-

,
-

SWRI instrument. The device uses rotating arms to obtain both maximum
, - -

| and minimum diameters. Their azimuthal orie.atation is also recorded g
| along with the azimuthal location of the longitudinal fabrication weld. s_Fittings were measured using the same measurement arm, however, this -

7required removing it from the rolling platform (dolly) which was used in '

-

straight pipe sections for accurate positioning. f
The preliminary (reviews not yet completed) results of a portion of the b

} 1981 measurements were reviewed (drawings provided to NRC Staff). The -

-

| 1979 data was plotted on the same drawings for reference purposes. A
Ovality measurements were also presented (see attachments). They Lgenerally were less than 2% compared to a required manufacturing _-

,

! tolerance in straight pipe of approximately 1%. (Approx 1.76% in 2-
'

:
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a fittings.) h ovality measurements have not yet been plotted but will

]
be shown along with the profile data in future plots.

+f

.j h Staff expressed concern 'regarding the unavailability of stresses
'7 calculated from this data. CP Co agreed to provide such calculacions.
.

V. Overburden Loads - D F Lewis (Bechtel) ;

i, A question has been' raised regarding overburden loads where live loads
.

1 could be present at the surface. It was noted that this issue was,

'

. addressed in Question 34 of CP Co's 50.54(f) responses. Mr Lewis
ij pointed out that the fuel oil line at approziastely 2-1/2 ft depth is a

': small diameter line; some SWB piping is at approximately 5-1/2 ft depth.

but most piping is below 6 ft obviating mejor concern for live load:

I overburdens. 1

.c
;j- VI. Other lines - W J Cloutier

'1-
4 Fuel oil lines to the diesel generators were installed after the

|| building surcharge. N y were installed on unistruts inbedded in
; concrete and their actual elevations were measured. CP Co concludes -

'
that this treataset implies no settlement concern with these lines. J

1 Kanc (NRC) questicned this conclusion since no survey data exists since .

the original measurements in 1980; since no calculation of stresses
assuming worst case settlement has been ande, this conclusion any be4

inappropriate.

'i: *
'

N 8" and 10" lines near the east side diesel generator building which
j have not been rebedded previously will be rebedded. (OHBC 27, 2HBC311,'

; ; 2HBC310) since this effort is more straightforward than data collection
'I would be on these lines.
'I
!I A sizing pig will be used to detect deformation in the remaining 8"
l lines which will not be rebodded. (6"-1HBC-310, 8"-1HBC-311, 8"-2HBC-
j 82, 8"-2HBC-81.)

,~j

!' Lines associated with the BWST will be rebedded from the valve pit to
d the dike area. h service water system pipes will be repositioned at
ii the SWPS where it enters the structure. It was noted that a question
i. ressins open regarding the rattle space at this penetration. This

,

j problem will be corrected as part of the SWPS underpinning. ( h write- .

H up on the history of this issue has been provided to the NRC subsequent
to the meeting.)

i! VII. Summary
>:

The data on installed profiles and ovality measurements indicate that*

the SWS piping is not presently in distress. Plans for a post-

! construction hydrostatic test, periodic flow monitoring and the required
ISI program will demonstrate continued functionability and provide
adequate assurance of safety.

,,

I!
:f'
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N Staff and the Corps of Enginee s questioned the problems posed by

: |;: seismic considerations. They requested that a stress analysis due to
seismic events considering post-settlement piping conditions be

|j documented. Concern was rai&ed that a seismic input could lead to a

|. pipe failure due to a prestressed condition which might go undetected by

;j the proposed testing regiana. CF Co responded by stating that the ASMEj

Code equations for combining stresses do not require settlement stresses
1II to be combined with seismic stresses, h staff restated their concern

d was principally with the effect of the present and future profile

;{ curvature os the seismic analysis.

:q
;j Meetian Coatinuation - October 7. 1981
Li

:|- This meeting was reconvened briefly on October 7,1981 to permit the NRC Staff .

!f. to provide comments on the October 6, 1981 meeting after their in-house caucus
q- with their Branch Chief (Bosaack). h Staff indicated the following:
:,

$ 1. A quantitative evaluation is needed demonstrating that a safe shutdown.,
'

; earthquake will not rupture the pipe and how to separate settlement from
installed conditions.''

!. .

j 2. Appendix A of 10 CFR 100 requires that it be demonstrated an OBE will not
;j impact operation. .;

. 3. Quantification of stresses sufficient to permit Staff acceptance is ,

lacking.'

.

4. A seismic margia analysis will also be required.
il
l' 5. h scope of NRC concern is all safety Class 1 buried piping. The primary
;; concern is the SWS piping. Some Staff personnel believe the data
jj presented indicates this piping is presently overstressed. Others believe

the ovality shows no problem. Input is still seeded relating pipe ovality J:i

fI to a predicted pipe failure. -

6. Seismic and settlement loadings cannot be decoupled. '

1 i

h 7. h piping sust meet code and must be shown to meet functional require- )l ments.
If enough good data is available, use of the 3 S,ing is now, then

stress limit i

could possibly be waived. Likewise if we met 3 S as pip |

| would have a better argument of future acceptabilfty of pipe. *

; h major concern remaining is the effect of earthquakes and whether a margin
to seismically-induced failure can be established from ovality measurements.e

h staff asked, and we agreed to provide results of BOSOR as to where I

; buckling takes place.
i

I- If the ovality reduction which will be measurable by flow verification can be
[! defined and it can be demonstrated that such a reduction is not a concern
i- during an SSE, this issue could likely be resolved. h re has to be more

technical justification on this,

i
I
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~ r In conclusion, the Staff noted that reprofiling was done externally at Smr
' Plant with stress calculations showing 1/2 code allow e.
^

fitting as anLj When questioned whether the Staff would reconsider rv !

: .t - approach, Mark Hartsman indicated he would talk t ETE and let us know.
s
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s5 Imc MEETING AGENDAs

I. Introduction 's.,

sI.' ' ~ "
A. Meeting Purpose
B. Previous Activities and seet1 Ass'

j- C. Schedule and Activities _

D. Recent Telecoms
I'

-

d, II. Proposed Demonstration Solutlas

A. Acceptance Criteria,, ' ("\ mq

I
,

1. ' Ovality Weasurunents
' '

1
'

2. ' construction Hydro
"

.%

!j _y g 3. Periodic Verify of Acceptable Flow-

y 4. ' Inservice Inspection.

'-
s

-
<,

Ji III.'slimitations of Analytical Solution
,

l .\
*

+ '
,

! ' .
,

Difficulty'ein Truly N-1iat the Problem.
'A. hS A Study on Soils forces Required,' ''

B. ,

No as Built Dhnen'lons of Installed Conditions.* C.s a
D. QCI Requirements. , ., ,

E. Basis of Acceptance Criteria' '

' '' st, , , i.
,

'
~\ | IV. Preliminary 1981 Measurements Results

t 's .a'

i
^

" ' * A. , SRI Measurement Techniques
,- ,-

i 1.'''Profillag
, ,

t
~'2. Out of Roundness''-

a. ,,

B. '' Data Presentation '
.

'
i,a ;

< A ..+

j 1. Pa flies for 1981 Jhta comoared with 1979 Dats' '*
.

" 2. Ovality Measurements Pomru11Es s - -

- ,b
.1..

,

.. _

L V._ Hiscellaneous,Canesens ys,s

i . ,

kg , , [k 5 .I' *

A. Overburden 1 tads '-:50.5tstf) Question 34 ,

B. ruel oil 11n'as - Qs .

' -

C. Reboddbag and Ree11sement s" _

5 s,

1.- 10"-0HBC-27, 8"-2HSC-311, 8"4ffBC-310
I

- 2. 36". Service Water Heeder Fix for Adequate Rattle Space'

i

\-

g is +
,

y D. Sizing Pig operation' '
,

i

}
'

: s ,, 8"-1HBC-310, 8"-1HBC-311, 8"-2HBC-81, 8"-2H3C-821.
''

| ,
'

| ~ E. g BWST' Lines- ,. .

,
-

, ,

VI. Summary ' ' -
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;

IEAKAGE CRITERIA;
,

'

4

d

t

I

e

f-

i
?

. I.
4 ')

4

.

I

*
e

. ' .,t

.-

L

:*
-b

i

.,
*

L .

-s' ,

.t.3
.

t

a

.- ,

5

1

5}
a,< .

(j -

I
t
i4

,

' 6 i.

' . e,--
* ~ A- '

.m . . ,,,,g.



y. - . , =.. . -. . - .. =:= a= .1 : .. . . :~ x . . . . . . . ~ ^ =: :. = . :....- :.:p.. .

j .
. P-

.

! i-
,.

FLOW VERIFICATION
~'

-

.

e ENSURE ABILITY OF BURIED PIPING TO<

MAINTAIN FLOWS REQUIRED FOR SAFETY -

FUNCTIONS
!

~

|- e ESTABLISH PUMP AND SYSTEM LINEUPS TO : !

OBTAIN KNOWN CONFIGURATION THAT :
'

PROVIDE REQUIRED FLOWS '..

e UTILIZE INSTALLED INSTRUMENTATION TO
VERIFY REQUIRED FLOW IN EACH BURIED

~

LINE
,

e ONCE PER YEAR i
*1

!

e TO BE INCLUDED IN TECHNICAL
SPECIFICATIONS-
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MINIMUM REQUIRED FLOWS *
.

,

<

Respaired
Line Description Flow huun)

8"-1HBC-310 DG 1 A Supply 1,800
"

'

8"-2HBC-81 DG 2A Supply 1,600
~

8"-1HBC-81 DG 18 Supply 1,800
; ,

8"-2HBC-310 DG 28 Supply 1,600

8"-1HBC-311 DG 1 A Rotwn 1,800 '

8"-2HBC42 DG 2A Return 1,600

4"-1HBC-82 DG 1B Rotwa 1,600

4"-2HBC-311 DG 28 Rotwa 1,800
,

10"-OHBC-27 DG 1Bl2B Supply 3,200
.

10"-0HSC-28 DG1Bl2BRotwn 3,200
,

'

26"-0HBC-53 DG 1 Al2A+TB Supply 9,225

26" OHBC-54 DG 1 Al2A+TB Rotwn 9,225

26" OHBC-55 DG 1812B+TB Supply 9,225 -

26"-0HBC-68 - DG 18128+TB Rotwn 9,225
'

28" OHBC-15 Aux Bldg A Supply 15,894
,

26"-OHBC-18 Aux Bldg A Rotwa 15,894

26"-0HBC-19 Aux Bldg B Supply 15,894 i
-

26" OHBC-20 Aux Bldg B Rotwa 15,894
'

36"-OHBC-15 A Supply 25,119 |

36" OHBC-16 A Rotwa 25,119

' 36"-0HBC-19 B Supply 25,119,

36"-0HBC-20 B Rotwa 25,119 .!
Requhad flows are based on FSAn latnes 9.2-1 and 9.2-2. Worstcase values for each Ene were detennined Green the ela
operation needes ased the ESF mode in those totnes. Twbine buuding flows are bened on potential Row under accident
conditione (RAndo 4

'

&aDLAND UteTS 1 AND 2 '
i

'NFtCPftESENTATION 10/2/88 G-1984-02
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.} PLOW MEASUREMEIST
i( '

| Lens
^ Fees Eeunent Lesamen

_

8" lHECrale DG 1A Seappey 1 FE 1841 _ Center Ouest
*

s"-3HBC41 OG 3A Seeply 3FE 1968 Canter Quest

s"sHeC4: De is Suppsy sFEsees Casser oudes

8"-309C 318 DG as Suppey 3FE 1966 Caseer Ouest
.

i 8"-leecrall DG 1 A Asturn SFE 1848 Cemeer Outee

$"-3HSC43 00 SA Reensa 3FE 1968 Cemeer Ouest *

! .".i49C.3 nG 1. .stur. in
-

Cemeer oues.
-

1 ."-30eCrait oG = .se 3FE is. Casier aussi

se"4HBC 3r oG teras Supper sFE sees, Casser oude:
} 3FE sees Ceaser oudes ,

6

,

14"4HBCra$ DG 15GS Reense 1FE 1848 + Casser Oudet |
3FEsees Ceaser aussa

e. .-

], 30"4HSCr63 DG 1 Af3A + ISt Suppey SFE18FS Suppey une * SAmessing yet

Suppe Line ItseasongPet'' 38"4HBCc64 De 1 Ar3A +Tel neouse 1FE 18F8 r
36"-OHBC45 00 ter35 + T33 Suppey 3FE 1878 Segpey une.Steessens Pet

Suppe Lene esseestasPet38" OHBCc64 DG $8f38+183 Asture 3FE 18F8 r
Se"4HSC45 Aus BMg A Segpey 0FE 19864 t Aess Segpey Lhee

SM tel4A + anseeer steeswee
; sFE seteA+ Camer ouses

WE19084 CenWor Ouest
!'

as"4HSC te Assa BMg A notise GFE 1006A + Aes A Suppey unea

sFE tes4A+ Seeeear sincewee
SFE 10004 + Cheer Oudet

j 3FE1000A Cheer Ouest ,
,

j 38"4HBCr19 Aess Ehes 5 Suppey 0FE3006S Anas Beds 5 poense Ltne i

Se"4 Hec-as A.isende a neewe GFE tette Aess sede a nehme une {
3e"4 hec s5 A Supper 1FE 1874 + Sepply Lhee - tesessing PS i

SFE 1006A + Aess A.Segpe une .
~

r
sn set 44+ essener ieteeherge
3FE1000A Camer Ouest
3FE10004 Camer Oudet

34"4HSCele Aleesure SFE 1876 + Supper Lhne.Itseereng Pet
OFE 1006A + Asse A Suppey une.

SM tel4A+ Someter Osasterge ,

1FE 10004 + . Camer Ouest ;

3FE1000A ComerOuenot

3s"4HSC19 5 Suppsy 3FE ISFS + Suppey Lhne 8esteseng PR
OFE19005 Aess Weg 3 AssurnLhne

Suppe une-Resesseng Pet36"4HSC 30 5 lessure 3FE 1SFS + r,

SFE 10005 Aass Ede 5 Asemen Lene ,

om. e e.es e.e. seer is .o.a.e e-.m m e-me e e,.m.e ,eme emme m ness - - -

e.
esses essee, oneeseel deulmee ese enstsese tal .e, he sameW.ed pseesseMe sammescue.3

e.sameeinesa e mee a
MEPIEaLNIAI53e ter2ren a game s3
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INSERVICE INSPECTION i

i
- -

'

.I;1

!! - -

i;' I

ij e ENSURE PRESSURE BOUNDARY INTEGRITY j
i
|

|| I
[ e ASME XI- 1980 EDITION, THROUGH WINTER j,

h 1980 ADDENDA '
-

.

!i.
-

+

p

a :
-

,

h| |

1 e INSERVICE TESTS WITH LEAKAGE TESTS ',
.

'
a !
y ,

l!
'

l

e HYDROSTATIC TESTS WITH LEAKAGE. TESTS

.

SD

MIDLAND UNES 1 AND 2
NHCPflESENTATION 10/2/81 G 1868-04

,
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.
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INSERVICE INSPECTION (cont'd)a
.

b |
'

. t

e ONE UNIT AT POWER DURING TEST
-

,

I i,

e TEST DURATION WITHIN TECHNICAL ;t

| |SPECIFICATION LIMITS -

,

!

!

j e RAPID RESTRORATION POSSIBLE
.

!

*,
,

'

; .

! '

t.

l'
\ -

MIDLAND UMTS 1 AHD 2 I

NHCPflESENTATION 10/2/88 0 186846 .
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INSERVICE TESTS - LEAKAGE .

j TESTS
. ..

.

!o EACH INSPECTION PERIOD: 3,7,10,13,,

! 17... YEARS
"

i ''
e NOMINAL SYSTEM OPERATING PRESSURE: 57i

'

PSIG
.

.

e ISOLATE BURIED PIPING
t

e PRESSURIZE WITH TEST PUMP
.

J 1

1 e MAINTAIN PRESSURE 4 HOURS
'

o

il

h e MEASURE FLOW
-

u

i

N SENT TNM
'

0/2/88 G-g esa-os

o

,

j
'

;.' .* *, .
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HYDROSTATIC TESTS - LEAKAGE !
.

'

!. TESTS. .

'

e EACH INSPECTION INTERVAL: ONCE EACH 10 .

'
i

YEARS -
.

e 1.10 x DESIGN PRESSURE: 115.5 PSIG
'

-

.

I

e ISOLATE BURIED PIPING
: ;

:

e PRESSURIZE WITH TEST PUMP l' -
'

!
I

Ie MAINTAIN PRESSURE 4 HOURS
,
l'

! e MEASURE FLOW ;

:

r
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LEAKAGE TEST ACCEPTANCE
CRITERIA -

L.

.;

e SMALL ENOUGH TO DETECT PRESSUREa

L BOUNDARY FAILURE ,.

1' ,
"

!

!
.:

!! e LARGE ENOUGH TO ACCOMMODATE L|-

"

ANTICIPATED BOUNDARY VALVE LEAKAGE l [:
! t,:

| o-5 !
,

H e$4.iGPM ; I

|:
'

l

[ e RESULTS IN INSIGNIFICANT FLOW LOSS |
'

.

L e TO BE REVIEWED FOLLOWING PRESERVICE i ,

|| TESTS i"
i.

MIDLAND UNITS S AND 2 *

|, NACPfESENTATION 10/2/81 0134e4e .
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: SCHEMATIC DIAGRAM SERVICE
WATER SYSTEM o.

-

,

ESSENilAL SERVICE BATER TR&lN A

,-

i _ +
''

\* AUX SL8G -

[ ESSENil AL SERVICE BAIER TRAIN B' '' ''''
;

h %;h SERVICE WATER

j REACIOR # $ REACigR j COOLING TOBER

i ): b 1 f I f

'

utili i Mli 2 -

TURelitE BLOG TURBINE ALDG

! l
!) fu.e. s.o.f. ) : I f>

c .
-

2 ,

DIESEL
~

-

UNii 2 TURblNE BLOG
-' S *

4

'i, GENERATOR --

] BulLDINGS SERVICE EAIER 1RA

\
' ./=

/~ , .c. . .c -
'' =

UNil | IURRlNE BLOG
SERVICE SAIER IRAIN SERVICE WATER

ggOnO ygd' *' PUAAP 8TRUCTUREg . .c.

!f' ggdOj -
,, .

o
'

g.

10 ENERGENCT

COOLlilG PONS .
;
.

, .

r
?e * .. .,

. .
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-! SOIL SETTLEMENT PROFILE
t

*
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.
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1

.*

v.J

$
,

I:
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:-4
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; MEASURED PROFILE DATA

PIPE
4

-
yi . .

-m
4

,

e

t

i -

:
,

?

-: - NG'E ABRUPT CHANGE IN SLOPE
4

'

1
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.S

e .A
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ff
DISTANCE FROM READOUF POINT (PT)

<a

o - 20 40 6_0 80 100 120 140 160 180 -

. . .

!!
(-116.01 252 K/ft'

'

b
'215 K/ft**n

g
.0 ( t} -47.0)M -2 -

', s, .

L
(10.0 17.0) pf- .oj q'

g @pM (1 2 0),

(-27.o)-(-la.29.o 42*

. . l-4.c
(-21.0) gt .o) V 295 N/f(t;

.
i

,

(51.0)
9

.

'
-6.0 -

,
e .

roo
e Indicates Pipe Bettlement at Survey Points Conservative Soil Capacity Estimates'

; . .

'

Pipe Displacement Profile Uplift = 10 K/Ft
Bearing = 75 K/Ft

-- soil Settlement ProfileIb

* Pipe bending stress in kai at measuhement point (typigrial = 28 K/Ft ,:i
|[ *

:|| en soil spring forces (typical) ,
,

.a

4
,

::

3:.
-

i

J .

.

.
.

! LINEAR ELASTIC ANALYSIS RESULTS FOR UPPER-

; BOUND SOIL PROPERTIES

- .

* ,

t

1

. .* a
f, ,
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B Basis von Accsmucs Carrenia
a -
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11

j Limits ou syness .
:

'f * 3 Sc (,NC=34,51.1) - SEC4Nbp21 STit. CSS
.,

.) .

.i

* S45Gb CN EVC)CUN(a - Bo%CR.''

1
~i

* REFT.tcT Lo%b-CowTRott,Wb SITUATIOM
.

4

3

LIM)T5 ON Depot.M AT'sou
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i _ PRESSuftE TRANS00CER f'
.

/ READOUT METER'
~

y REFERENCE WATER COLUMN - j

! WATER LEVEL N ULTRASONIC TRANSOUCER /a-
, , .

CONOUCTOR WATER COLUMN,
j R etosE CABLE - -

/ MOeNTORINSTRdHENTWAT[N
.p .j

3 ..M ,
h 'r) |

j % 3 '' waygg -
.

/ . % .*

COLUwl A0JU3T ' '*

- LEVELGAUGE

YUIl DQ._
r MAGNET p --

i
a '

! | *
,

CO4X CABLEPHES$uRE / '
TRANSOUCER

-.
. ( po sillen la pipe I g -

i

;.

s.ar rom \. pave ~
'

; .
.

'

MAGNET ,,

,
j na .2 *

|

'

.

I 20000
s'4 i -2. .

'8 Y
I'

10000 { .

!I arr.o
o e. o

:! ~ g ;-
-. -

'

t ~~~
REFEHEllCE Call 8 RATION utOCK REFERENCE Call 8 RATION SLOCN

*

!
FOR llEIGliT * FOR TimCNNESS

.

l '

,

| SCllEMATIC- PIPE ELEVATION PROFILE MEASURMENT SYSTEM1

1
'

1 . -. ,y . .
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. j} . OUT OF ROGIDIESSi ..

,
,.

f % = 100 DMAX - DifIN .

> Do'j PIPELINE: SERVICE WATER FITTINGS-

Do = Average I.D. = 25.25"
*

Do = 64.135cm
DtfAE = Maxinus I.D.

t
. DtfIN = Minima = I.D.

..

:{- Pipe % Pipe % Pipe %
.

j Position Ovalaess Position Owalness Position- Ovsiness
_

'
4

-

1
'

. 26"-0EBC-56
d 13A 1.87

,,} 138 1.40
/j 13C 1.56
't 12D 1.56

} 21D 0.78 -

.. [ 22A 1.09 ,

22B 0.9*

'
22C 0.9

26"-OHBC-55- *

38D 1.09
39A 1.40

'39B 0.9
39C 0.47.

1 47D 1.56
i 48A 1.874

i 48B 1.25
4 48C 2.03
,{ 26"-0BBC-20

95A 1.72
'i 94C 1.40

? 948 1.72
''

2 94A 1.72.] , 86A 0.9
'

85D 1.09;
1 85C 0.9
; 85B 1.09

n! 85A 0.6
t 26"-ORBC-19 ''
I 134A 1.56 |

. ' ' 133C 1.09
|4 133B 1.56,

d 133A 2.03

|j 124A 1.72,

j 123D 1.56
123C. 1.72>

j
1238 1.09,

' 123A 1.40

i

-

!,

niO981-07284100 ~ |g

q
>

4 *

.. ,- , . . . . . - . - . - . . . - - - , . - - -- - - - - - - - - - - - - - - - - - - - - - - - -
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| OUT OF ROUNDNESS
* *

% = 100 DMAX - DNIN
: Do
j - PIPEI.INE: 26/36"-0EBC-20

~

!
i Do = Average I.D. = 25.25"

,

Do = 64.135cm. .;

i DMAX = Maxinum I.D.
1 DHIN = Mini == I.D.

Do = 35.25 = 89.535cm]
;

1 Pipe % Pipe 1 Pipe %
f Pc-ition Ovsiness Position Ovalness Position Ovalness
4

] 74C 1.72 98A 0.9 905 0.9 -

0.9 9'OA 0.6| 70A 1.09 97D -

! 708 1.09 97C 0.9 89D 0.78
'} 70C 1.25 97B 0.9 89C 0.9-

.

70D 1.09 97A 0.78 89B 0.78t

j 71A 1.40 96D 0.6 89A 0.9

-|
71B 1.87 96C 1.09 88D 0.78
71C 1.56 96B 0.9 88C 0.78

| 71D 1.56 96A 0.9 888 0.78 *

! 72A 0.6 95D 0.78 SSA 1.4
i 725 0.78 95C 0.6 87D 0.9 '

; 72C 1.25 95B 0.6 87C 0.9
!. 72D ,0.9 93D 3.12 87B 0.9
: 73A 0.9 93C 1.87 87A 0.9
{ 73B 0.78 935 1.09 86D 0.78
i 73C 0.78 93A 0.78 86C 1.09
1 73D 0.78 92D 0.78 868 0.9
j 74A 0.6 92C 1.09 84D 0.6 -

t 748 0.78 92B 1.09 84C 0.6
{ 100D 0.6 92A 1.09 84B 0.9

A 100C 1.40 91D 0. 6- 84A 0.16
j 1008 1.40 91C 1.87 83D 0.78

100A 1.40 91B 1.25 83C 0.9.

|. 99D 1.25 91A 1.72 83B 1.25
t- 99C 1.56 90D 1.56 83A 1.25l 995 0.9 90C 1.40 76C 0.78,

99A 1.25 80A 0.6 768 0.47'

j 98D 0.9 79D 1.09 76A 0.6 '

:1 98C 0.78 79C 0.9 75D 0.78
J 985 0.78 79B 0.9 75C 0.6
f 82D 1.25 79A 0.9 75B 0.9 1

-

82C 0.78 78D 0.6 75A 1.09 '

82B 0.9 78C 0.9 103A 1.79
82A 0.78 78B 1.09 103C 0.78
81D 0.9 78A 0.9 103D 0.34

i* 81C 0.16 77D 1.25 104A 0.45
3 815 0.47 77C 1.09 104B 0.67

81A 0.78 77B 0.78 104C 0.78
80D 0.78 77A 0.47 104D 1.12
80C 1.25 76D 'O.78 105A 1.12'

1 808 1.09 105B 1.23
.
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OUT OF ROUNDIESS
* *.; .

n.
' , ' . .

,j Pipeline: 26/36" OHBC-20 (coat'd)
'. j- ,

.j Pipe % Pipe % Pipe %

J.- Position Ovainess Position Ovainess Position Ov41aess

/[ 105C 1.90
,j 105D 2.90 *

' 106A 2.79
'

1065 2.12
1 106C 1.56

.:j 106D 1.45
i 107A 1.23
j 107B 1.45

ij-
_

1.45! 107C

.
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4
OITF OF ROUNDNESS6 *

') % = 100 DMAX - DMIN .

.] h
PIPEI,INE: 26-OHBC-56

. _ ,

W
[ Do = Average I.D. = 25.25"

,

Do = 64.135cm
' DNAX = Maxinum I.D.-

.; DMIN = Minimum I.D.
'

.

.

Pfpe % Pipe % Pipe %'

ig Position Ovalness Position Ovalness Position- Ovalness

IA 2.49 11D 0.78
'i IB 0.60 12A 0.9
;i IC 0.78 123 0.9
1 1D 0.78 12C 0.9
: 2A 0.9 14A 1.87
i 28 0.47 14B 1.40

,j 2C 0.9 14C 1.40
! 2D 1.09 14D 0.6

3A 1.40 15A 0.9
3B 0.90 ISB 1.09

'

- 3C 0.6 15C 0.9' '
3D 0.78 15D 0.78
4A 1.09 16A 0.78
4B 1.25 16B 0.9
4C 1.40 16C 0.9,

4D 0.78 16D 1,09; ,

y SA 0.9 17A 1.09
5B 1.09 173 0.6

."! 5C 1.09 17C 0.6 -

SD 0.78 17D 0.9
; 6A 0.9 18A 0.78

': 6B 0.78 182 0.78-
i 6C 0.9 18C 1.40
? 6D 0.6 18D 0.78
'! 7A 0.78 19A 0.3-

1 7B 1.25 19B 0.6
.? 7C 1.09 19C 0.47

:)!
7D 0.47 19D 0.47

'

8A 0.9 20A 0.6
8B 0.9 208 0.78'

SC 1.09 20C 0.6
|.j 8D 0.78 20D 1.09*

,

| 9A 0.9 21A 0.78
' 98 1.40 213 0.47

9C 1.40 21C 0.47 ;

9D 0.9 23B 0.6 '

'; 10A 0.9 23C 0.6
'

10B 0.9 24A 1.09
IOC 0.9 24B 0.47
11A 0.9 24C 0.6

*

11B 0.78 24D 0.78
11C 0.78

i
^

miO981-0728a100
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*
00T OF ROUNDNESS'~

,

. % = 100 DMAX - DMR -

i Do
i PIREI,INE: 26-OHBC-55

g
i Do = Average I.D. = 25.25"

'

'|' Do = 64.135cm
'e DNAX = Maxinum I.D.
'

DHIN = Ninian= I.D.--

| Pipe % Pipe % Pipe %
; Position Ovainess Position Ovainess Position Ovaluess

i 25A 0.78 37B 1.40
25B 1.25 37C 1.72,

1 25C 0.78 37D 0.3 -

1 25D 0.78 38A 0.6
26A 0.48 388 0.6

. 268 0.6 38C 0.78 i

1 26C 0.6 40A 0.9
.j 26D 0.6 408 0.9
'i 27A 0.3 40C 0.6

28A 0.3 40D 0.6
29A 0.48 41A 0.78 *

'

29B 0.60 41B 0.6
'29C 0.48 41C 0.78

29D 0.60 41D 0.6
30A 1.09 42A 0.6'

308 0.6 425 0.78,

30C 0.48 42C 0.78 .

30D 1.40 ' 42D 0.9
', 31A 1.40 43A 0.78

*
313 0.9 43B 0.78 -

31C 0.9 43C 0.6
31D 1.09 43D 0.47
32A 1.25 44A 0.78

.; 32B 0.9 44B 1.09
1 32C 0.6 44C 1.09

' , ''; 32D 0.6 44D 0.9
9 21* 0.48 45A 0.78
'' 33B 1.09 45B 0.9

33C 0.78 45C 1.09
33D 0.78 *.

j 34A 0.9 45D 1.56
34B 1.56 46A 0.9-

fi 34C 1.09 46B 0.78
1 34D 1.09 46C 0.6

35A 1.09 47A 0.3
3 35B 1.25 47B 0.78
.|l 35C 1.25 47C 1.09
''! 35D 0.6 49A 1.40'

'

36A 0.78 49B 1.401

! 36B 0.9 49D 1.25|

36C 1.09 50A 0.78
36D 0.47 50B 1.09
37A 0.6 50C 0.6

50D 1.56 -,
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>' OUT OF RotDIDNESS. .-

g % = 100 DMAX - DMIN
-

1 Do

PIPEI.I1E: 26/36"0HBC-19
'

'1 Do = Average I.D. = 25.25"-

. '; Do = 64.135cm-

Do = 35.25 = 89.535cm
: DMAE = Maximum I.D.

*

DMIN = Mi n4=== I.D.;

' Pipe 1 Pipe % Pipe %
3 Position Ovalness- Position - Ovalness Position Ovalness - -

!-
] 108A 0.6 125A 1.09 113B' O.6

^

1 108B 0.3 124D 1.09 113A 1.09
*# 108C 0.78 124C 1.09 139D 0.78
8 I 108D 0.3 124B 1.72 139C 1.25
.| 109A 0.48 122D 0.6- 139B 0.9
[{ 1098 0.16 122C 0.9 139A 0.78

'

109C 0.3 1225 1.09 138D 0.9
109D 0.16 122A 0.78 138C 0.6
110A 0.3 121D 0.6 138B 0.9

.110B 0 121C 0.78 138A 0.9 .

110C 0.6 121B 0.9 137D 1.25*

110D 0 121A 1.4 137C 1.72 ,

Illa 0.9 120D 0.9 1378 1.87
1115 0.6 120C 1.25 137A 1.40
111C 0.16 120B 0.78 136D 1.25
111D 0.16 120A 0.9 136C 1.09
112A 0.48 119D 0.9 136B 0.48
112B 0.3 119C 1.72 1364 1.09

; 112C 0.48 119B 1.87 135D 0.9
,

4 130D 1.25 119A 1.72 135C 1.72
130C 1.56 118D 1.40 135B 1.56
130B 1.56 113C 1.25 135A 1.87;

130A 1.56 118E 1.72 134D 1.25
129D 0.9 118A 1.09 134C 1.40
129C 0.78 117D 1.09 134B 1.40

_ 129B 0.78 117C 1.40 132D 1.87
3 129A 0.78 117B 1.09 132C 0.9 )

.. 128D 0.78 117A 0.9 132B 1.25
J

N 128C 0.6 116D 0.6 132A 1.72 , ;
:* 1288 0.78 116C 0.6 131C 0.9 ~-|
|j 128A 0.9 1168 0.9 131B 0.9 I

127D 0.78 116A 1.09 131A 0.78'

h.
.

127C 1.40 115D 1.09 142A 0,89

| 127B 1.72 115C 1.25 142B 1.45 .

.j 127A 1.25 115B 0.9 142C 1.79
:, 126D 1.56 115A 0.3 142D 0.89
i. 126C 1.25 114D 0.3 143A 1.01
il 126B 0.6 114C 0.3 143B 1.56
!i 126A 0.78 114B 0.9 143C 1.79 '

125D 0.6 114A 0.9 143D 1.23 |
- 125C 1.40 113D 0.9 144A 1.23 !

|5 125B 1.40 113C 0.6 144B 1.34
|

~
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OUT OF ROUNDNESS
[ e-

t PIPELINE: 26/36" OHBC - 19 (Cont.'d)-

L -

. . .

Pipe % Pipe % Pipe %
l Position Owainess Position Ovalness Position Ovalness

.

144C 2.12-

,

144D 2.12
-i - 1458 2.35

'

145B 2.01
'

145C 1.90
; 146A 1.80

o' 146C 1.12
i
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