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Energy Technology Engineenne C.neer
Energy Systems Group

P.o. Box i449 j
Canoga Park,CA 91304 *

<21si s4i-m
Rockwell

op.rm.o ror us.o.p rtm. nice en.rgy International

October 1,1980
80ETEC-0RF-4220

/D 6,

Mr. R. J. Bosnak, Chief
Mechanical Engineering Branch *

Division of Engineering
U. S. Nuclear Regulatory Comission
Washington, D. C. 20555

Subject:
Midland Plant Units 1 & 2: Bending Stresses in Underground

,
'

Piping Due to Differential Soil Settlement

Reference: " Responses to the NRC 10 CFR 50.54(f) Request Regarding Plant
Fill For Midland Plant Units 1 &'2, Consumer Power Company,i

Docket Numbers 50-329 and 50-330",Rev. 6, April 1,1980
! Dear Mr. Bosnak:

Enclosed are 7 copies of the ETEC stress analysis of several of the under-
gro';nd pipe lines as profiled in the reference. All the copies are being
sen', to your office per the instructions of Mr. A. J. Cappucci.

;

.

Sincerely yours,

.d
{ J. O. Baies,' Program Manager

Energy Programs Office
Energy Technology Engineering Center

Enclosures
As Noted

cc w/o encls.: H. L. Brammer, NRC
A. J. Cappucci, NRC
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MIDLAND PLANT SURVEYED PIPELINE PROFILE PAGE 9 .

*

ELEMENT DATA SUMMARY

ELEMENT N1 - N2 TYPE AREA IX !Y IZ LENGTH RAD ~ PHI WEIGHT.

,

1 1 - 2 0 30.189 4956.85 2478.43 2478.43 120.00 1027 02 |
1021.t02 .2 2- 3 0 30.189 4956.85 2478.43 2478.43 120.00'

3 3- 4 0 30.189 4956.85 2478.43 2478.43 120.00 1027.02 |
4 4- 5 0 30.189 4956.85 2478.43 2478.43 120.00 1027.02 |'
5 5- 6 0 30.189 4956.85 2478.43 2478.43 120.00 1027.02 ,

6 6- 7 0 30.189 4956.85 2478.43 2478.43 120.00 1027.02
7 7- 8 0 30.189 4956.85 2478.43 2478.43 120.C3 1027.02
8 8- 9 0 30.189 4956.85 2478.43 2478.43 120.00 1027.02 i

9 9- 10 0 30.189 4956.85 2478.43 2478.43 120.00 1027.02
10 10 - 11 0 30.189 4956.85 2478.43 2478.43 130.00 1027.02

12 0 30.189 4956.85 2478.43 2478.43 120.00 1027.0211 11 -

12 12 - 13 0 30.189 4956.85 2478.43 2478.43 120.00 1027.02
13 13 - 14 0 30.189 4956.85 2478_.43 2478,33 120,00 1027 022

14 14 - 15 0 30.189 4956.85 2478.43 2478.43 120.00 1027.02
15 15 - 16 0 30.189 4956.85 2478.43 2478.43 120.00 1027.02
16 16 - 17 0 30.189 4956.05 2478.43 2478.43 120.00 1027.02
17 17 - 18 0 30,189 4956.85 2478,43 2478,43 120,00 1027.c02
18 18 - 19 0 30.189 4956.85 2478.43 2478.43 120.00 1027.02
19 19 - 20 0 30.189 4956.85 2478.43 2478.43 120.00 1027.02
20 20 - 21 0 30.189 4956.85 2478.43 2478.43 120.00 1027.02
21 21 - 22 0 30.J 89 4956,R1___2478 43___2478,43 120. 00 1027,.021

22 22 - 23 0 30.189 4956.85 2478.43 2478.43 120.00 1027.02
23 23 - 24 0 30.189 4956.85 2478.43 2478.43 120.00 1027.02 -

24 24 - 25 0 30.189 4956.85 2478.43 2478.43 120.00 1027.02
2s 25 - 28 0 30,139 4913.85 2478.43 241R.A3 80.00 513,51

TOTAL WEIGHT = 25162.02
R8 WEIGHTS 0.0

ftHID VOtt1Mrs 1422177.
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FMiragliae Mr. J. W. Cook DHood
-

Vice President JLee
ACRSConsumers Power Company IE(3)

1945 West Parnall Road ACappucci
Jackson, Michigan 49201 GLear

w JKane
*/;. Dear Mr. Cook: .' LHeMerp-

'

Subject: Request for Details of Stress Analyses for Underground Piping .'.g

On September 8,1980, members of our Mechanical Engineering Branch and our
consultant Energy Technology Engineering Center (ETEC) discussed with your
staff by telephone, differences in bending stresses in underground piping due.

to differential soil settlement at the Midland site. The discussion regarded
i. significant differences in the results calculated by ETEC compared to results

reported by Table 17-2 of your " Response to the NRC 10 CFR 50.54(f) Request.w
Regarding Plant Fill," Revision 2, dated July 9,1980.,e

,

:i A comparison of the maximum bending stresses due to soil settlement for three ~

t service water lines and one condensate water line are indicated by Enclosure 1,
*

. consisting of your Table 17-2 marked to add the ETEC results. The ETEC stress
calculations are based upon an clastic analysis using certain conservative

. assumptions with their in-house computer program, the results of which are
t' verified by a simple hand calculation. The ETEC analyses indicate that the

maximum bending stress due to soils settlement for several of the pipe profiles -

- -

M. from Figures 17-2 and 19-1, last updated by Revision 5 of your response.- :m -

. . already exceed the ASME Code allowable stresses and the material yield strength.
The rapia change in slope in some areas of the lines indicate the existence of _

.

k high local stress. The nodal points, output and other assumptions for ,ETEC's ;

,

C computer analyses are given in Enclosure 2.
., e g

4, We believe reconciliation of your results with those of ETEC warrants your
.

|-| x . prompt attention. We request that you provide ETEC and us with the details of 6.

your methodology, assumptions and inputs used to obtain the results reported
-

?by Table 17-2 within one week of receipt of this letter. Upon examination of. '

t' ., , these details, we propose a prompt follow-up meeting, if appropriate, to resolve -

these differences. Please contact the licensing project manager if you are. , . .

.d'7 .f '. unable to meet this schedule and to arrange this meeting.
,

' '
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",uv+ry Robert L, 2 ,a %s i. .,s
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TABLE 17-2

SETTLEMENT STRESSES OF PROFILED SYSTEMS
,

\
Seismic Location. Profile ETEC yese//s

. Category Shown in Shown in Strossil) A11owable (2)
CodeLine I _Piqure _Piquro

(ksi)
Service water lines (ksi) N ',

26"/J6"-OHBC-16 __ 4SC I [45C* OYes
26"/36"-OHBC-19 17-) 17-2 14.0 52.5Yes 17-1 17-2 21.0 52.5 1
n "-nunr-sa ven 17-1 s 19-1 17-2 s 19-1 22.0 52.5 212- f_ 2/2.2
26*-OH8C-55 '

Ye* 27-1 s 19-1 17-2 m 10-1 27.0_ 10"-OHBC-27 Yes s>_s4"-1HBC-81 21.9 43.5 e6s75 1 .

Yes 19-1 19-1 17.7 45.0 8d .e./
4"-1HBC-82 Yes 19-1 19-1 11.5 45.0 gr A8"-1HBC-311 Yes 19-1 19-1 24.1 45.0 |2 {26"-1JBD-2 No 19-1 19-1 23.0 47.1 .26*-2JBD-1 '

No 19-1 19-1 16.1 47.1
*

Condensate water line

_ 20*-1HCD-169 No 17-1 s 19-1 17-2 & 19-1 22.0 47.7 / 9/. $ /f Z. f

(1) Analytical values generated fro settlement gage da ta.in several zones. These zones will be subjected Rounding in excess of the accuracy of
(2) Equation 104, ASME Section III, Davision 1, Subsection NCto further investigation. tne gage was necessary

(3) Cese'i 9 sso m es i \ ' ' "'O *E O ' |''''' " " ' * Y' ! '
i

u.su n ei J 4e en}s of t&t /h es ha vC no(+) C<se Z m o me o ca ny i>>3 c ap.ebildy. '

.

.

Revision 2
.

. 7/79
.

!
.' .
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PIPE PROFILE MEASUREMENTS AT MIDLAND

A. Introduction

On April 3,1981, Southwest Research Institute (SwRI) was contracted by
Consumers Power Company (CPC) to determine by measurement pipe elevation
profiles f:r designated buried piping at the Midland Plants, Units 1 and 2. An
elevation profile measurement system was designed and developed. Laboratory
tests of the profile measurement system demonstrated that changes in elevation
could be measured to within t1/16-inch (or better) accuracy.

A prototype of the profile measurement system was field tested at Midland :

during the week of July 6,1981, which involved actual elevation measurements
of a selected pipe at the plant. The experience and information acquired from>

this test provided a basis for the final production design of the measurement
system and the establishment of an operating procedure. During the next four
weeks, two profile measurement systems were final designed, built, and tested.
Also, an operating procedure including full Quality Assurance coverage was
developed (see Appendix C).

E

On August 10, 1981, SwRI returned to Midland to measure the elevation
profiles of four pipes selected by CPC. The. pipe lengths and weld locations
were identified and measured by CPC personnel. Each point at which an eleva-
tion measurement was to be made was marked and numbered. The data was taken in
accordance with this established plan.

'

B. Pipes Profiled

Four pipes were measured to determine their ele.vation profiles. These
pipes are shown on SwRI drawing D-6224-065 and Bechtel Yard Piping Plan
drawings M-169(Q) and M-167(Q) and can be identified by the following numbers:

'
(1) 26" - CHBC-55
(2) 26" - CHBC-56
(3) 26" - 2JBC-1
(4) 26" - 2JBD-2

The pipes were entered from the valve pit located east of the Diesel
Generator Building at S. 5091.00 and E. 373.50. The datum (zero elevation) was
selected at the edge of the pipe at the point of entry. The elevation measure-
ments made at each point throughout the entire length of the pipe are compared
with the datum.. A sketch of the valve pit identifying the datum point for each
pipe profiled is included in Appendix A. .Information identifying each pipe
segment is also included in Appendix A. y

C. Profile Measurements

The original data record sheets for both calibration and pipe profile
measurements are included in Appendix B. The pipe profile is shown in Fig-
ure 1. Note that all four pipes are shown on the same graph and change in
elevation is directly related to the datum (zero elevation) point selected for
each pipe. The actual sea level elevation at each datum point was measured by
CPC and is recorded on the valve pit sketch. The difference between the actual
sea level elevation and the datum point is not shown on the pipe profile graph.



~ . . _. . _ . - . - _ _ . . _ . . . . . . _ _ ,
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D. Summary

The pipe profile measurement system performed well. elevation measure-
ments made of known dimensions (10 and 20 inches) on the calibration / reference
block before and af ter =Mnr pipe measurements compared within 0.020 inch.
Also the measurement of the datua point before and after pipe measurements
compared within 0.047 inch. This is a good indication of the point-to point
and pipe end-to-end accuracy obtained.

The four pipes measured (842~ft.) are approximately 17 percent of-the.

total buried 26-inch pipe at Midland. Future visits are planned to obtain
elevation measurements of the remaining pipes.
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Item Piece 'I,anath Sections. *Lenath Remarks
\ ~s ,

1 \ Pipe 20'-0" ABCD1 6'-8"
2 Pipe 20'-0" ABCD-r. -6'-8"-

4 Pipe, 20'-0" ABCD '/
j6'-8"J.3 Pipe 20'-0" ABCD'4

6'-8"
5'- ' Pipe A 20'-0" ABCD 6'.8"

3

6i ~ F1pe ' 20'-0" ABCD' 6''-8"
i7 Pigg 20'-0" ABCDf , 6'-8"'

, ~ , .

ABCD 6 's-8"8 Pipe 20'-0"
ABCD%y9 ' F1pe- 20'-0" (6'-8"._,'

'

,

10 Pipe 17'-0" ABCD 5'-8"
'

,

[ 11 ~ Pipe 6'-0" ABCD 2'-0" '.

,
Q . y, ''~ . 12 Pipe 20'-0" ABCD 6'-8"

13 45' ELL 2'-6" ABC _, l ',-3"\ _ ';, * 14 Pipe 20'-0" ABCD 6'-8"
,

>g 15 Pipe 20'-0" ABCD e. 6;-8" t>

b 16 - Pipe 20'-0" ABCD 6'-8"
'

17 Pipe 15'-3" 'ABCD 5'-1"
18 Pipe. 20'-0" ABCD 6'-8"
19' Pipe 20'-0" ~ AACD . , 6'-8"-

20 Pipe 8'-0" ABCD 2'-8"'

'ii 21 Pipe 7'-4" ABCD 2'-5" -s.
a 22 90'. . ELL 5'-0" ABC 2'-6" \s'

: 23 Pipe l'-3 1/2" ABCD O'-5" 'May be ABC et 7 3/4"
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PIPE 26"-ORBC-55

Section
Item Piece Lenach Sections Length Remarks-

25 Pipe 20'-0" ABCD 6'-8"
26 Pipe 10'-0" ABCD 3'-4"
27 Flange O'-4 1/2" A 0'-4 1/2" EL measured at edge of flange
28 Flange O'-4 1/2" A 0'-4 1/2" EL amasured at edge of flange
29 Pipe 8'-10" ABCD 2'-11"
30 Pipe 20'-0" ABCD 6'-8"

- 31 Pipe 20'-0" ABCD 6'-8"
32 Pipe 20'-0" ABCD 6'-8"
33 Pipe- 20'-0" ABCD 6'-8"
34 Pipe 20'-0" ABCD 6'-8"
35 Pipe- 20'-0" ABCD 6'-8"
36 Pipe 19'-1" ABCD 6'-4 1/4"
37 Pipe 15'-4" ABCD 5'-1 1/4"

-38 Pipe 16'-10" ABCD 5'-7 1/4"
( 39 45* ELL 2'-6" ABC l'-3"

40 Pipe 20'-0" ABCD 6'-8"
41 Pipe 20'-0" ABCD 6'-8"
42 _ Pipe 20'-0" ABCD 6'-8"
43 Pipe- 20'-0" ABCD 6'-8"
44 Pipe 20'-0" ABCD 6'-8"

-
.

t 45 Pipe 20'-0" ABCD 6'-8"
46 Pipe 3'-0" ABC l'-6" May be ABCD at l'-0"
47 Pipe 16'-8" ABCD 5'-6"
48 90* ELL 5'-0" ABC 2'-6"
49 Pipe 3'-3" ABCD l'-1" May be ABC at l'-7 1/2"
50 Pipe 19'-0" ABCD 6'-4"

.
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., > PIPE 26"-2JBD-1:<
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Section
Item Piece Lensch Sections Length Remarks

51 Tapered O'-6" A 0'-6" EL measured 3" from edge
Flange-

52 Pipe 2'-0" ' ABC l'-0"
53 Pipe 12'-2" ASCD 4'-8"
54 45' ELL '2'-6" ABC l'-3"
55 Pipe 6'-5 1/2" ABCD 2'-2"
36 45' ELL 2'-7" ABC l'-3"
57 Pipe 14'-10 1/2" ABCD 4'-11 1/2"

,

S
\' )

.

~
,

!
PIPE 26"-2JBD-2

Zection
Item Piece Lenath Sections p.ngth Rewrks

58 Tapered O'-5 5/8" A 0'-5 5/8" EL measured 3-1/4" from edge
Flange

59 Pipe l'-11" ABC O'-11 1/2"
60 Pipe l'-1" AB Measured 2" from welds
61 Pipe 8'-5 1/2" ABC- 4'-2 3/4"

- 62 Pipe. 2'-8" ABC l'.-4"
63 45* ELL 2'-7" ABC if-3 1/2"

'

64 Pipe 7'-3" A3C 3'-7 1/2"
65 45' ELL 2'-7" ' ABC l'-3 1/2"
66 Pipe 14'-7" ABCD 4'-10 1/2"

' '

,

i
i

l

I
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'

MIDLAND UNITS 1 AND 2 PIPE PROFILE MEASUREMENTS

1.0 - PURPOSE

This procedure provides a description of the activities necessary to
asasure the elevation profile of the designated piping at the Midland
Units 1 and 2 nuclear power planc.

2.0 SCOPE AND APPLICATION

2.1 This procedure is limited to the acquisition of relative elevation
esasurements which may be used to establish the elevation profile
of certain piping systeme located at the Midland Units 1 and 2
nuclear power plants.

2.2 This procedure is limited to the acquisition of data at those .
locations designated by the authorized representative of Consumers
Power Company (CPCo). *

,| 2.3 Applicable Documents
.

The following documents are considered to form a part of this
procedure as applicables

(1) Nuclear Quality Assurance Program Manual (NQAPM), Proce-
dures 1-1, 3-1, 4-1, 6-1, 9-1, 10-1, 11-1 and 13-1.

!

3.0 RESPONSIRILITYj

(1) The Director of the Departmenc of Research and Developaut, Quality
Assurance Systems and Engineering Division shall be responsible for

j the preparation, review, approval and control of this procedure.

(2) The Manager of the Mechanical Engineering Section, Department of
Research sad Development shall be responsible for the imple-
mentation of this procedure in accordance with the NQAPM in effect
on the date this procedure is approved.

|

| 4.0 PERSONNEL REQUIREMDrr$
i

Personnel performing elevation profile asasurements shall demonstrate
adequate proficiency in their assigned tasks as determined by the Project
Manager and in accordance with NQAP 1-1.

.

.

s.ne ne.m os s s-

| *

1
-.__ . - - - - .---- ------- - - - - - -
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* %n.

5.0 PgoCIDURE REQUrymnTS

(1) A schematic drawing of the instrumentation system and calibration
block shan be prepared and controlled in accordance with MAPS 3-1
and 4-L.

(2) A test procedure (this procedure) shall be prepared in accordance
with MAP 6-L.

(3) This procedure shall be controlled in accordance with MAP 9-1.

(4) The water colume monitor instrument (Nortec Model 131D) shan be
controlled in accordance with M AP 10-L. The Pressure Transducers

i shall be certified by the manufacturer. Also, a temperature com-
pensation curve for the Pressure Transducer will be provided.

(5) Deviations and nonconformances shan be reported in accordance
with MAP 13-1. Customer notification forma shan be employed in
accordance With MAP 13-1. Compliance with 10C71, Part .21 and, ,

i 10CTR50.55(e) shan also be in accordance with MAP 13-L.
! 6.0 TEST CONDUCT

6.1 Witness
i

1

The Prwject Manager shall keep the utility informed of the approxi-1

; mate testing dates and times to the best of his ability. It shall
be the responsibility of the utility to notify say test witnesses
and to establish hold points, if any. The Project Manager sha n
abide by an hold points.

6.2 Test Environment '

4

. (a) An area shaded from sunlight shall be provided for the instru-
| aants and water column of the profile sessurement system.

(b) The inside area of the pipes are to be free of water puddles
and any significant amount of rust or debris that may have -,

accumulated in the bottom of the pipe.

6.3 Instruments

The following instruments or their equivalent shall be used. A
description of the instruments actually used to make the profile.

! measurements shall be included in the test data and shall include
i instrument description, model, and serial number.
|

|

Swat Fame QA 3 2

>

|
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s.G:
.

(1) Water column monitor instrument, Nortec, Model 131D

(2) Pressure transducer, Setra, Model 270

6.4 Calibration

(1) Establish a stable base for reference water column (hea'd) and-

calibration block. The water column shall be no lower than
6 inches above the highest point being profiled within the
pipe.

(2) The water used within the profile measurement system shall be
distilled water with a few drope of food coloring or fountain
pen ink for coloring.

(3) Set up the instruments including the pressure transduc'er,
reference water column and water column monitoring instru-
aanc. A minf == of 30 minutes warzup time is required.

( (4) Calibrace the water column monitoring instrument. If the
Nortec Model 131D is used, calibrace the instrument as
follows: ,

(a) Make the following settings on the front panel:

" Damping * at zero- *

.

" Reject" at zero*

"+6 DB Switch" at Norz*

" Race" switch la the down position+

" Filter" at 1*

"Freq" set at the frequency of the transducer*

*.25 MEs
'

(b) Adjust the " Delay" and " Range * controls to produce a
2 inch screen using a UVAII (or equivalent) acrylic
plastic stepped calibration block with 1 and 2 inch
steps

s.a.e om a :-

-
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(c) On the gate package, select " single", " sound pech",
~1st Auto", "20 Out Xils".

(d) Adjust the " Range" and " Delay" controls of the gate to
include a range of 1 to slightly more chan 2 inches in
the gate.

. (e) Adjust 'the "Zero* and " Cal" controls of the digital'

output to read the calibration block chickness. Adjust
the "sain" such that all readings are taken with a sig-
nel height between 8 and 9 screen divisions. The
instrument is now calibrated in inches of lucite.

(f) Select a convenient operating height for the water
column. The height should be selected, between

.

1.000 inches and 2.000 inches, such that the level can
be monitored visually as well as present an easily
identifiable number on the digital readout of the water
column monitoring instrument. A value of 1.700 inchee.

| is suggested as a convenient figure. Within a
.particular calibration and data run, pressure,

| transducer readings are valid only after the water,

column height has been restored to this " selected"
value *.002 inches.

(5) Acquire measurements that are required to establish the pres-
sure transducer elevation versus necer reading relationship
(conversion constant C) as follows: ,

t

(a) Refer to the drawing of calibration block with certi-
fled M ==amions. (Actual dimensions are stamped on
block)

(b) Assure the calibration block is on a stable surface and*
is level.

(c) Position the pressure transducer at Station O.

(d) Record pressure transducer readout and temperature.

(e) Position the pressure transducer at Station 1.,

(f) Record pressure transducer readout and temperature.
!

(3) Position the pressure transducer at Station 2.

; Somsa,moa:2

!
<

.---,.,,-,---,-.,--.-,..--,,,,,,.__,,,_-,..,-,,-,..l ,,.-,- ---
, . - . - - . , - . -- ,-,-, ,

- . - -



.. . .y. _ .__ _- ._ . _ _ _ _ - . . . _ . . -

7 &
, ,

. . .-
t

, ,

-

-
1 <

* ~

SOUTH EST RESEARCH INSTITUTE - -tot-2

August 1981
NUCLEAR PROJECTS OPERATING PROCEDURE,, , ) Page 6 of 10 *,

. .

', ' (h) Escord pressure transducer readout and temperature.

(i) Repeat steps (c) through (h) for a total of two (2)>,, ..

k '

readings at each station.,

| -(6) Record au readings and system component identification data
on the calibration sheet da. 6542-1A.'

s

6.5 Test Procedures
''

I~> ~..
'

(1) Assure that the requirements of Section 6.4 (calibration)
' ' ' , have been satisfied.-

'

-
s

(2) Establish and record the position and elevation of the datua
point for the particular pipe to be asasured.s

!
,

,

- (3) Identify the measurement positions. The positions to be ,

measured win be established by the CFCo representative.s,

(4) Place the pressure transducer at each position identified in-
,

(3). Record the identification, temperature and elevation
L~ %

>

t

;,
. , data at each position on data sheet No. 6542-2A. .,

- y ,

| (5) The refersace water column height shall be adjusted as nec-
'

! assary immediac617 prior to each data acquisition to within3
j *.002 inch of the selected operating setting. (see.

6.4(4)(f). _' 'n .i

', 33 .m ,

(L
(6) Calibes:los of the ester coluum monitoring instrument as

spesit'.od in 6.4(4) shall be verified at in,ervals of no.
,

greater than thirty (30) 'afautes and adjustments made as
required. ''

,

'
-

x
.

(7) If the calibration of the watar columa monitoring instrument
'

is found to be out of adjusteest by more than *.005 inch (ass -

seasured on the UVA II acrylic calibration block), all data
4s- taken since the previous valid calibration check shall be
j voided. -

,
,

'>
. t

g, (8) At the cooclusion of the test,d on the calibration sheet and
fec.tions 6.4.(Se through 1)

shall be performed and recorde; s

'
; N Section 6.5(6) and'(7)'shall be verified.

s

I

i L

'

Ps - '

i .
o %,

'%

% \
===

la#8 fam os 3 2 * '

.

i

. 1*

'
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7.0 AC3PTABILITY OF HKASURDENTS-

, (1) The Project Manager or the authorized CPCo representative any void
or repeat any set of measurements which has doubtful validity.

(2) If the temperature of the Pressure Transducer varies more than *4*y
during calibration and/or testing, the digital volt meter reading
shall be corrected using the temperature compensation curve
described in Section 5.0 (4).

8.0 TEST RESULTS

' (1) The test results shall be reported to the utility using a format
autually acceptable to the Project Manager and the utility.

(2) The Project Manager and the Manager of Quality A'gsurance shall
! review the test results for compliance with Section 7.0 of this

procedure.
.

/ (3) The utility shall receive copies of documents generated in accor-
' dance with this procedure.

(4) Permanent documents generated in accordance with this procedure '

shall be stored and retained by the utility.

'

f

.

|

i

'

|

!

Sam pmm c4 3 3-
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303 sua mu.acao

WALTHAM. MASSACHUSETT5 02254

(617) 890-3350 TWX (710) 324-7508

November 11, 1981
5171-4

Mr. William Cloutier
Consumers Power Co.
1945 West Parnall Road
Jackson, MI 49201

Subject: Technical Discussion - Buried Pipe at Midland Nuclear Station

Dear Mr. Cloutier:

Attached please find the subject technical discussion which essen-
tially sumarizes my thoughts on the buried pipe at Midland. '

If you have any questions, please do not hesitate to contact me.

Very truly yours,

TELEDYNEENGkNEERINGSERVICES i
-

bS
Donald F. Landers
Senior Vice President
Engineering Operations

DFL/mac

Enclosure

D$ h"'dcc: J. C. Tsacoyeanes (TES) i: J:' w,:

I
'
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?!.TLUD PEDECT

{WlAGE21T,

.

!
.

I ENGINEERS AND METALLURGISTS

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



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

4 m M

l

'

, .

TN
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Project 5171

Discussion Regarding
Buried Pipe at Midland Nuclear Station

1.0 Introduction

At the Midland nuclear generating station it has been determined that
some of the buried piping systems have been subjected to loading associated
with settlement of the soil around them. Measurements of the amount of
settlement have been made using various techniques. These measurements
have been used as input to a piping flexibility analysis and stress results
obtained. The real technical questions are associated with:

1. The capability of the system to perform its intended functicn,

2. The validity of the calculated stress results using the measure-
ment data as input, and

3. Code requirements.

2.0 Functional Capabi-lity

The important question to be answered is whether the piping system is
capable to perform its intended function over the life of the plant. Soil
settlement is a loading condition that occurs over a long period of time
and is not cyclic in nature. Jg

70
The only ' concern therefore is whether significant deformation has

occurred to produce collapse of the pipe or to significantly reduce flow
area.

The USNRC has provided guidance to the industry in this area in the
past with Mechanical Engineering Branch Position Paper MEB-6.1 and cur-
rently with Preliminary Standard Review Plan PSRP-3.9.3. Since PSRP-3.9.3
is significantly more definitive it will be used to draw some guidance
from. The baseline criteria of acceptability under PSRP-3.9.3 is to limit
stresses for specified load conditions or load combinations to Service
Limit 8 allowables. The basis for this is that calculated elastic stresses
are limited to values which demonstrate the theoretical limit load is not
reached. However, re ognizing the restrictiveness of this approach,

lPSRP-3.9.3 provides alternatives which allow a significant increase in t

stress if it can be demonstrated analytically or experimentally (or l

combinations thereof) that discontinuity areas retain sufficient dimen-
sional stability so as not to impair the component functional capability.
Retaining sufficient dimensional stability is, in fact, the only basic jquestion to be answered and is directly related to assuring functional

. capability of the piping. Consumers Power has inspected the pipe geometry
|

!

.

e

...,
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to determine cross-sectional shape (ovality) which is directly related to |~

stability. These inspections indicate ovality readings of less than 2%
generally with maximum values of 3%. These values are well within the
tolerances of manufactured pipe and Code ovality allowables and, in fact,
could have been present when the pipe was received at the site.

Paragraph NC-4223.2 of Section III allows 8% ovality in pipe after
bending. Ovality that exceeds 8% must be justified by the design calcula-
tions. In the Class 2 Piping Design article of Section III the only
concern related to ovality is the effect on pipe bends. Paragraph NC-3642
requires that, for pipe bends, the 8% ovality requirements of NC-4223.2
must be met. Since the measured ovalities are well within the Code allow-
ables for fabricated pipe, functional capability is demonstrated using the
techniques permitted by PSRP-3.9.3.

3.0 Calculated Stress

The calculated stresses that were based on deflection measurements
are difficult to rely on because the measurements can include things other
than soil settlement. For example, allowable angular mismatches at weld

'

joints that occurred during fabrication are magnified over a long length of
,

pipe and can appear as " knees" along a straight line. Assuming these
" knees" are due to soil settlement can result in significantly overesti-
mating the stress levels. Obviously, deflections of this type resulting
from settlement would result in local deformations that would be apparent
during the examination work that was performed and, using the calculated'
stresses, would produce ovality well beyond 8%. This, of course, is not
the case and therefore the calculated stresses should not be relied on to
determine acceptability.

The problem is further magnified by the presence of the soil around
the pipe and how to consider this in the calculations. In areas where
calculations indicate large deformations (ovality) will occur the presence
of compacted soil will have an effect. As the pipe tries to deform
(ovalize) a significant pressure is developed between the pipe and the soil
which counteracts the ovalization. If compacted soil is not present
throughout the entire system (which is the calculation assumption) then
the results would be reasonable.

4.0 Code Requirements

For the piping systems we are addressing here it is important to
recognize that the entire buried pipe was subjected to soil settlement.
This is really a different situation than that addressed in current Section
III criteria (NC-3611.2(f)) for non-repeated anchor movements. Many of
the reasons for this difference have been discussed above and demonstrate
the important variations between non-repeated anchor motions (building
settlement for a non-buried pipe) and general soil settlement.

- - -

_ _ _ _ . _ _
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The major reason for this discussion is really related to the develop-
ment of the Code criteria related to allowable stress for non-repeated
stresses. The need for a criteria was raised because design agents were
being asked by regulatory authorities to include the effect of relative
building settlements in the piping analysis. In the development of the
Code criteria the majority working group on piping reaction was "that it
was not a matter of concern" since it was a single non-repeated anchor
point motion and was deflection controlled. However, the industry needad a <

criteria in order to accomodate regulatory comments and the allowable
value of 3.0 S was determined to be appropriate.c

.
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PIPE PROFILE MEASUREMDrfS AT MIDLAND
ADDENDUM TO REPORT NO. 1

A. Introduction

On September 8,1981, Consumers Power Co. (CPCo) broadened the scope of
Southwest Research Institute (SwRI) Project 17-6542 to include the fabrication
of an instrument with which to measure the out-of-roundness of designated
buried piping at the Midland Plant, Units 1 and 2. A device which would maa-
sure the maximum and ainlaus pipe diameters 'with an accuracy of 1 mm (0.040
inch) was designed and developed. An operating procedure with full Quality
Assurance coverage was developed for the performance of pipe out-of-roundness
measurements. The operating procedure which includes a description of the
instrument is contained in Appendix D of Report No. 2.

On September 14, 1981, SwRI personnel traveled to Midland to perform pipe
out-of-rour_dness and pipe elevation measurements.

This Addendum contains the results of cut-of-roundness measurements for
pipelines measured for elevation profiles during the August 10, 1981, trip to
Midland. These are:

,-

(1) 264 HBC-55
(2) 26-OHBC-56

B. Pipe Out-of-Roundness
i

The data sheets for the pipe out-of-roundness measursments are included as
j Appendix A. A cabulation of the calculated value of percent avainess are

included as Appendix B. The calculated percent ovainess and the elevation pro-
i files for pipelf.aes 264HBC-55 and 26-OHi -56 are shown in Figure 1. Note that

the vertical scale for the elevation prof les has been changed from Report No. I
to allow room for the perc~tt ovainess plots on the same graph. An explanation
of the percent ovainess c .culation is contained in Section C, Report No. 2.

C. Susmarv
.

Pipe out-of-roundness measurements were made on pipes previously measured
for elevation profiles with an instrument developed by SwRI. The instrument
measures the maximum and minimum pipe diameters with an accuracy of il um

,

(0.040 inch). The results of the measurements were converted to percent oval- |ness and are shown on the graph in Figure 1.

| The il an accuracy represents the ultimate attainable accuracy. The
,

actual accuracy of pipe seasurements would be dependent upon the cleanliness of '

the pipe where the measurements were taken. Although the pipes were cleaned,
there were some areas where rust scale was present. In these instances where,

the accuracy could have been influenced by the condition in the pipe, a note
was added in the remarks column of the data record sheet indicating the inter-,

!- forence.
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OUT GF ROGGDESS

'

% = 100 DtfAZ - DtfIN !
,

Do
'FIPEIRE: 26-CEBC-55

,

Do a Average I.D. = 25.25",

Do = 64.135cm>

IEfAZ = Mm=4num I.D.
IngIN = M4=4- I.D.

Pipe % Pipe % Pipe 1
Position Ovalaess Position Ovainess Position Owainess

25A 0.78 37B 1.40'

258 1.25 37C 1.72 38D 1.09
25C 0.78 37D 0.3 39A 1.40
2SD 0.78 38A 0.6 39B 0.9
26A 0.48 388 0.6 39C 0.47

. 268 0.6 38C 0.78 47D 1.56
26C 0.6 40A 0.9 48A 1.87'

26D 0.6 408 0.9 48B 1.25
27A 0.3 40C 0.6 48C 2.03
28A 0.3 40D 0.6

; 29A 0.48 41A 0.78
j 298 0.60 41B 0.6
1 29C 0.48 41C 0.78
t 29D 0.60 41D 0.6 -

| 30A 1.09 42A 0.6
308 0.6 428 0.78
30C 0.48 42C 0.78

i 30D 1.40 42D 0.9'

: 31A 1.40 43A 0.78 r

313 0.9 433 0.78
31C 0.9 43C 0.6,

31D 1.09 43D 0.47
32A 1.25 44A 0.78
323 0.9 44B 1.09
32C 0.6 44C 1.09
32D 0.6 44D 0.9
33A 0.48 45A 0.78
333 1.09 453 0.9

i 33C~ 0.78 45C 1.09
33D 0.78

; 34A 0.9 45D 1.54
34B 1.56 46A 0.9'

34C 1.09 468 0.78,

34D 1.09 46C 0.6'

35A 1.09 47A 0.3
353 1.25 473 0.78
35C 1.25 47C 1.09
35D 0.6 49A 1.40

! 36A 0.78 498 1.40'

36B 0.9 49D 1.25
i 36C 1.09 50A 0.78
'

- 36D 0.47 508 1.09
; 37A 0.6 50C 0.6

50D 1.56

.

.._-.--_.m .. ..-....,.---,.,-.m.,_..-.,,w.---,,~,,,...%.,.sw,, ., , - ,,...._.-rv.,--.m,,--.-_ ...,-,,.-.._.,y,,, _-%,... ,v-m%,,--
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OUT OF ROGIDIESS

% = 100 IBIAZ - DMIN |'

Do

PIPELIM : 26-0EBC-56
,

Do = Average I.D. = 25.25"
Do = 64.135cm
DtfAX = MmM m= I .D ..

DifIN = M4 a4 == I .D .

Pipe % Pipe % Pipe %
Position Ovainess Position Ovainess Position Ovainess

-

1A 2.49 11D 0.78 13A 1.87
15 0.40 12A 0.9 133 1.40
IC 0.78 123 0.9 13C 1.56
1D 0.78 12C 0.9 12D 1.56
2A 0.9 14A 1.87 21D 0.78
2B 0.47 143 1.40 22A 1.09
2C 0.9 14C 1.40 225 0.9
2D 1.09 14D 0.6 22C 0.9
3A 1.40 ISA 0.9
35 0.90 153 1.09

4 3C 0.6 15C 0.9
3D 0.78 15D 0.78

'

4A 1.09 16A 0.78.

43 1.25 163 0.9
4C 1.40 16C 0.9 -

4D 0.78 16D 1.09 -

5A 0.9 17A 1.0S
5B 1.09 173 0.6
SC 1.09 17C 0.6

,

5D 0.78 17D 0.9
6A 0.9 18A 0.78
6B 0.78 183 0.78
6C 0.9 ISC 1.40
6D 0.6 ISD 0.78*

7A 0.78 19A 0.3
73 1.25 195 0.6;

i 7C 1.09 19C 0.47
7D 0.47 19D 0.47
8A 0.9 20A 0.6
83 0.9 208 0.78
8C 1.09 20C 0.6

,

SD 0.78 20D 1.09'

9A 0.9 21A 0.78
| 9B 1.40 213 0.47
: 9C 1.40 21C 0.47

9D 0.9 235 0.6
10A 0.9 23C- 0.6*

105 0.9 24A 1.09s

10C 0.9 24B 0.47
11A 0.9 24C 0.6
113 0.78 24D 0.78

.

11C 0.78;

i~_._. _. .______-_-_J. _ _ _ _ - _ - - - _ , . _ - . _ _ _ _ _ _ -- . - _ _ _ _ _ _ . _ _ _ _ _ _ _ - . _ _ _ _ _ _ _ _ _ _ _ . _ _ ,- --
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PIPE PROFILE MEASURMENTS AT MIDLAND

A. Introduction-

This is the second report on sensurements of pipe elevation profiles at
Midland Units 1 and 2 which took place from September 12 through 16, 1981.
During this trip, the pipes were also measured for out-of-roundness with an
instrument developed at Southwest Research Institute (SwRI). This instrument
measures the maximum and ninf== diameter of the pipe at selected points within
the pipe. In this case, out of-roundness measurments were made at each point
where elevation measurements were taken. An operating procedure for the pipe

.

out-of roundness measurement is included as Appendix E. The operating proce-
dure for pipe elevation profiles was included in Appendix C of Report No.1.

*

B. Pipes Profiled

Four pipes were measured to determine their elevation and out-of-roundness
profiles. These pipes are shown on SwRI drawing D-6224-065 and Bechtsi Yard
Pipe Plan drawing It-167(Q) and are identified by the following numberst

(1) 26" - CHBC - 19
(2) 26" - CHBC - 20

- (3) 36" - ORBC - 19
(4) 36" - OHBC - 20

~

Four pipes previously measured for a1evation profiles only and reported in,

Report No. I were esasured for out-of-roundness. These pipes are 26-ORBC-55
and -56 and 26-2JBD-1 and -2. The results of these sessurements are reported
'Ander separate cover as an Addendum to Report No. 1.

The 26" pipes are interconnected with the 36" pipes through a reducer
coupling. The pipes were entered at an opening created by removing a section

-

of the pipe. The pipes were uncoverd by digging a pic due East of the Auxil-
isry building. The four coordinatee of the pit are north side S4673, south
side 34703, vest side E548 and east side E575. The datum (zero elevation) was
selected at the point of entry to each pipe. The elevation measurements made
at each point through the entire lensch of the pipe are compared to the datus.
A sketch of the pit identifying the dettaa point for each pipe and information
identifying each pipe segment is included in Appendix A.

C. Elevation Profile Measurements,

,

The data sheets for both calibration and pipe profile measurements are
included in Appendix B. The pipe profiles are shown on the graph in Figure 1.*
Note that all four pipes are shown on the same graph and che age in elevation is
directly related to the datus (zero elevation) point selected for each pipe.
Also shown on the lower portion of the ,,raph is the percent ovainess of the
pipes at each elevation data point.

.

.
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j D. Pipe Out-of-Roundness Measurements-

l
'; The data sheets for the pipe out-of-roundness measurements are included as

Appendix C. A tabulation of the calculated values of percent ovainess are,

included as Appendix D. The percent ovainess is shown on the graph in Fig-.

ure 1. The percent ovainess is deterisined by performing the following calcula-
tion at each data point:

A

% ovainess . Max Pipe I.D. - Mi.e. Pipe I.D. x 100
Average Pipe I.D.

~

j The maximum and =4nf=ama pipe diameters are measured values. The average pipe
diameter is the an=f nal pipe 0.D. minus 2-times the pipe wall thic*r sees (or
nominal pipe I.D.). The instrument used to measure the maximum and minimum
pipe diameters is described in the operating procedure for pipe out-of--

roundness measurements in Appendix E.
,

E. Summary

Both pipe elevation and out-of-roundness measurements were made. The,

results of the measurements are shown on the graph in Figure 1. There were no:
'

squipment-oriented problems encountered during the performance of these mes- -

- surements. The equipment was designed to provide accuracies of * 1/16 inch
(1.59 mm) or better for pipe elevations and i 1 mm (0.040 inch) for out-of-
roundness measurements. These specifications represents the ultimate attain-
able accuracies. The actual accuracy of pipe measurements would be dependent
upon the cleanliness of the pipe where the measurements were taken. Although

-

the pipes were cleaned, there were,some areas where rust scale was present. In
those instances where the accuracy could have been influenced by the condition
of the pipe, a note was added in the remarks column of the data record shoot
indicating the interference.

'

Approximately 1260 feet of pipe were measured for elevation profiles and
2111 feet for out-of-roundness. These measurements and the data taken during
the first trip characterize approximately 40 percent of the total buried
26-inch pipe at the Midland site. Future visits are planned to obtain measure-
ments of the remaining pipes.
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'Ds7UM 26- ONBC.-l 9 II2 C 625.326
(*)e 3 N) I 2G-CHBGd i13 A GZ5.337- -.
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26-OH8G20 74C. 67.5.338o

.

2.6-OH8C-20 75A 625.372
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'
/ o *. o =A UX. St.DG, / 70A8CD 2012" PIPEUNES'

7| ASCD 20'2" 26/36-OH8C-19 &-

,

dO" 72A8CD20'4 26/36-OHB C-20a

IOSASCD is'-4* 73ABCD2OI2".

'*

10948CD 20'-I" - - 58'. .g---0 DATUMs O-OATU M
110 A8CD20k * 75 ABCD 10'-O*2 '

til A8CD20 l* 78 ASCD 20'-1"
.

k

O DATUM lIA . -9 . 77A8CD20 t"i
.

O-oATuM - .A 78 ASCD20' 1"
.

!!3 ASCD ll'.y*

114 A8CD 20'lVZ" 79ASCD 19'4 t/f.,

IISASCD 1910" 80ASCD 20'.Vf1
.

IlsABCD 2d 2Vf SIA8CD 20 2"1

# ll7ASCD 20 2 , , , , , , , , , , , ,!

1. 118 ASCD19 6"

Il9 ASCO 204 V2" ~ 8 0 2CV
120A8CD 19 81a

Okt.t.
~

~

( 90 * El.l.) i
,

125 A8CD 20'S V2" 86ASCD 19 7"k

U

126 A8CD 20 Z" 87ASCO 20'-O" .!
_

127A8CD 18 80ASCD20ilf2"

128 A8CD 2d2" 89A8CD18 2f/2"1

A8CD 13'-l Wf23 ABCD 20 l'/2

91 ABCD 19'-il" '

130 ABCD 20'4"

1 92ABCD 20'-F131 ABCD 2 7

132ABCD 20'V2" 193 A8CD 18 IO V2"
*

133 AEC 2'(45'E.u / ~~94 A8C 2*-O" (45'EL.)
95 ASCD 20'-l I/2"

11369CD 20 2"*

-- 96 ASCD 19 9 t/2" .

135 ABCD 2d-f
97ASCDl9'lll/2-

134 A8CD 20 2"1 '

- * 99ABCD 20 2Vfk

1137ABCD 18 2 V[
~

J9 A8CD 20'21/2"'

!' 138 ASCD 2d4 V2"

ICOA8CD 2dt V2"-

139 A8CO 20'-4 V2"
( RED UC ER )l40 A8Cl l"i -- C 7 Si pe)

*

141 ASCD4'71'fC k103 A8CD 19 ilV2"
k142 ABCD 20 iff 2

{ ;
*

iO4 ABCD 20'-i*_

= =
I43 ASCD 20*-l" 5 5 IO5 ABCD 20*- V2" ,

; --.
. .

E144 ABCD l4a iOs ASCD 11'-2 V2*a

143A8CD3'7( 107 A8CO 2'-9".

146A8C 2 - .,

SERV H O2
.
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PIPE 26-OHBC-19 and 36-ORBC-19 '

-

4

Section
Ites Pipe Length Sections Length- Remark.s,

108 Pipe 19'-4" ABCD 6'-5" At Auxiliary Building
'

109 Pipe 20'-1" ABCD 6'-8"
110 Pipe 20'-2" ABCD 6'-8 *
111 Pipe 20'-1" ABCD 6'-8".

112 Pipe 2'-6" ABCD O'-10" Opening Between 112
and 113

~
113. Pipe 11'-7" ABCD 3'-10"
114 Pipe 20'-ik" ABCD 6'-8\"
115 Pipe 19'-10" ABCD 6'-7"
116 Pipe 20'-2\" ABCD 6'-9"
117 Pipe 20'-2" ABCD 6'-8 *
118 Pipe 19'-6" ABCD 6'-6"
119 Pipe 20'-2%" ABCD 6'-9"
120 Pipe 19'-8" ABCD 6'-7"
121 Pipe 6'-6 * ABCD 2 ' - 2"

- 122 Pipe 20'-1" ABCD 6'-8"
123 90' ELL 5'-3%" ABCD l'-9"
124 Pipe 20'-0" ABCD 6'-8"
125 Pipe 20'-2 * ABCD 6'-9",

126 Pipe 20'-2" ABCD 6'-8 *
127 Pipe 18'-0" ABCD 6'-0"
128 Pipe 20'-2" ABCD 6'-8 *
129 Pipe 20'-1\" ABCD 6'-8 *
130 Pipe 20'-2" ABCD 6'-8 *
131 Pipe 2'-7\"' DCD O'-10 "
132 Pipe 20' *

ABCD 6'-8*
133 45' ELL 2'-O" ABC l'-0"
134 Pipe 20'-2" ABCD 6'-8 *
135 Pipe 20'-2" ABCD 6'-8 "
136 Pipe 20'-2" ABCD 6'-8 ".

137 Pipe 16'-2\" ABCD 5'-5"
138 Pipe 20'-1 " ABCD 6'-8%"
139 Pipe 20'-1 * ABCD 6'-8 ~ End of 26-0HBC-19
140 Reducar l'-1" ABC O'-6 * 36" to 26" Reducer' ~

141 Pipe 4'-7\" AP:D l'-6 * Start 36-OHBC-19 *

. 142 Pipe 20' "
BALD 6'-8"

'

143 Pipe 20'-1* ABCD 6'-8"
144 Pipe 19'-9" ABCD 6'-7"

*

145 Pipe 3'-7\" ABCD l'-2\"
146 Pipe 2'-0" ABC l'-0" At Service Water Pump

1

~
Struc*ure,

l

J

|-

,

!

.

e eW&+ N*
'

%
. he W N- N+ N W 6w w r.Ma$g+.N@ * q=-g .e e ,ge- . ppm W 6 w --w hq..w n.e y m * e g, .g. -w , as ww pug =M eg g
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- PIPE 26-OHBC-20 AND 36-OHBC-20

Section
Item Pipe Length Sections Length Remarks

| 70 Pipe 20'-2" ABCD 6'-8 * At Auxiliary Building
i 71 Pipe 20'-2" ABCD 6'-8 *

72 Pipe 20'-2" ABCD 6'-8\"
73 Pipe 20'-2" ABCD 6'-8%"
74 Pipe 5'-1" ABC 2'-6\" opening Between 74 and 75

*

75 Pipe 10'-0" ABCD 3'-4"
76 Pipe 20'-1" ABCD 6'-8"

. 77 Pipe 20'-2" ABCD 6'-8\"
78 Pipe 20'-2" ABCD 6'-8
79 Pipe 19'-2 " ABCD 6'-5"
80 Pipe 20' "

ABCD 6'-8"
81 Pipe 20'-2" ABCD 6'-8\"
82 Pipe 20'-2" ADCD 6'-8\"
83 Pipe 13'-10(" ABCD 4'-7h"
84 Pips 20'-1" ABCD 6 '- 8 "
85 90* ELL 5'-2" ABCD l'-9"

- 86 Pipe 19'-7" ABCD 6'-6"
87 Pipe 20'-0* ABCD 6'-8"

,

88 Pipe 20'1\" ABCD '-8 *
,

89 Pipe 18'-2 * ABCD 6'-1".

90 Pipe 13'-1\" ABCD 4'-4 *
91 Pipe 19 ' -11" ABCD 6'-8"
92 Pipe 20'-1" ABCD 6'-8"
93 Pipe 18'-10\" #BCD 6'-3 *
94 45* ELL 2'-O" ABC l'-0"
95 Pipe 20'-1 * ABCD 6'-8 "
96 Pipe 19'-9 " ABCD 6'-7"
97 Pipe 19'-11 " ABCD 6'-8"
98 Pipe 20'-2\" ABCD 6'-9*
99 Pipe 20'-2\" ABCD 6'-9"

100 Pipe 20'-2\" ABCD 6'-9" End of 26-OHBC-20
101 Reducer l'-0* ABC O'-6" 36" to 26" Reducer
102 Pipe 4'-7" ABCD l'-6" Start 36-OHEC-20
133 Pipe 19'-11h" ABCD 6'-8"

. 104 Pipe 20'-1" ABCD 6'-8"
105 Pipe 20' "

ABCD 6'-8"
106 Pipe 11'-2\" ABCD 3'-9"
107 Pipe 2'-9" ABCD O'-11" At Service Water Pump~
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. PIPE CALIBRATION AND ELEVATION DATA RECORDS
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! 17- W % -o03 PlIDi.nw /7 -9 - 8I I3 W 0 018
|} EXAMIN { 33EiKTORE: PROCEcuRE No. INSTRUMENT { WTR COL MON) SERIAL No. WATER COLUtWi TRAN50UCCR

67 M l t- IME- lol- 2- Moe rec. I310-3s1 Se>-n* .tos 4
? 2) EMAMI PRESSURE TRAN50UCER INSTRUMENT (OlGIT VOLT M. I SERIAL No. TN4CK3E55 TRAN500CER No.

cff/ $stre :))ott blJr $ 3 S.2 I AEFa TEt- Oll-lo bl M
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(IN.) ( IN. ) (VOLTS ) (*F ) ( VOLTS ) "C" Q ,' l" THeCM 2* TH4CK

O j.3 .l Is9 4 yt* 55.3r 134 t ' l Dol 1 000 I3'l5' Minns far470 ~74" -
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'~

s
!

| MAVERAGE "C" FOR ALL RUNS 663 (,)

ELEVATION HEIGHT REFERENCE d'*** 8
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No. 0-6224-069
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| % = 100 DNAI - OttIN
-f

'

h6
FIPEI.IBE: 26/36"0BBC-19

l - Do = Average I.D. = 25.25"
Do = 64.135cm4

, Do = 35.25 = 89.535cm
Mi&E = Mm=4num I.D.
DifIN = M4=4=== I.D.'

.! Pipe 1 Pipe % Pipe %
||, Position Owalness Positios Ovainess Position Ovalaess

3 104A 0.6 125A 1.09 1135 0.6
1043 0.3 124D 1.09 113A 1.09
104C 0.78 124C 1.09 139D 0.78- **

108D 0.3 1245 1.72 139C 1.25
109A 0.44 122D 0.6 139B 0.9
1093 0'.16 122C 0.9 139A 0.78
109C 0.3 122B 1.09 138D 0.9
109D 0.16 122A 0.78 138C 0.6
110A 0.3 121D 0.6 1385 0.9
1105 0 121C 0.78 138A U.9 .

110C 0.6 1215 0.9 137D 1.25
110D 0 121A 1.4 137C 1.72
111A 0.9 120D 0.9 1375 1.87
1115 0.6 120C 1.25 137A 1.40
111C 0.16 1205 0.78 136D 1.25
111D 0.16 . 120A 0.9 136C 1.09

'

112A 0.44 119D 0.9 136B 0.44
1125 0.3 119C 1.72 136A 1.09
112C 0.44 1195 1.87 135D 0.9
130D 1.25 119A 1.72 135C 1.72
130C 1.56 118D 1.40 135B 1.56
1305 1.56 118C 1.25 135A 1.87
130A 1.56 1185 1.72 134D 1.25
129D 0.9 118A 1.09 134C 1.40
129C 0.78 117D 1.09 134B 1.40
1295 0.78 117C 1.40 132D 1.87
129A 0.78 1175 1.09 132C 0.9
128D 0.78 117A 0.9 132B 1.25
128C 0.6 116D 0.6 132A 1,72

.'

*

1283 0.78 116C 0.6 131C 0.9
128A 0.9 116B 0.9 13 15 0.9
127D 0.78 116A. 1.09 131A 0.78-

i 127C 1.40 115D 1.09 142A 0.89
1273 1.72 IISC 1.25 1423 1.45
127A 1.25 1155 0.9 142C 1.79
126D 1.56 115A 0.3- 142D 0.89
126C 1.25 114D 0.3 143A 1.01.

1263 0.6 114C 0.3 1435 1.56.

| 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'
1255 1.40 113C 0.6 1448 1.34

*

1
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OUT OF ROGtDNESS

PIPELINE: 26/36" OEBC - 19 (Cont'd)
c .

~;
l Pipe % Pipe % Pipe %

-

; Position Ovalaess Position Ovalaess Position Ovainess,

*
144C 2.12

"i 144D 2.12
1453 2.35
145B 2.01

: 145C 1.90
146A 1.80., ,

' , * 146C 1.12+

~N

|
134A 1.56' .

|133C 1.09 '

'1333 1.56
133A 2.03
124A 1.72
123D 1.56
123C 1.72
1233 1.0g
123A 1.40

.

..

%

.

k

9

.

O

.

a

e

;}
1
?

.

,

f

.
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,

. .

OW W ROUNDIESS
,

l' . % = 100 DtfAI - DtfIN
] Do

[ PIPELINE: 26/36"-0EBC-20
q

'

Do = Average I.D. = 25.25"
:' Do = 64.135cm

DEAX = Mawin== I.D.
* *

IRfIN = Mini- I.D.
'

Do = 35.25 = 89.535cm
l

|

t

?- Pipe 1 Pipe % Pipe 1
Position ovalaess Positios Ovalaess Position Owainess

.

74C- 1.72 98A 0.9 908 0.9

(~. 70A 1.09 97D 0.9 90A 0.6
705 1.09 97C 0.9 89D 0.78

f 70C 1.25 973 0.9 89C 0.9
70D 1.09 97A 0.78 893 0.78

,

71A 1.40 96D 0.6 89A 0.9 |
,

- 713 1.87 96C 1.09 88D 0.78
71C 1.56 963 0.9 SSC 0.78
71D 1.56 96A 0.9 885 0.78 -

72A 0.6 95D 0.78 88A 1.4'

725 0.78 95C 0.6 87D 0.9
72C 1.25 953 0.6 87C 0.9
72D 0.9 .. 873 0.9
73A 0.9 93C 1.87 87A 0.9
733 0.78 935 1.09 86D 0.78
73'; 0.78 93A 0.78 86C 1.09
73D 0.78 92D 0.78 868 0.9
74A 0.6 92C 1.09 84D 0.6
748 0.78 923 1.09 84C 0.6

100D 0.6 92A 1.09 844 0.9
100C 1.40 91D 0.6 84A 0.16
1003 1.40 91C 1.87 83D 0.78
100A 1.40 913 1.25 83C 0.9

99D *1.25 91A 1.72 83B 1.25
99C 1.56 90D 1.56 83A 1.25
998- 0.9 90C 1.40 76C 0.78
99A 1.25 80A 0.6 763 0.47.

*

98D 0.9 79D 1.09 76A 0.6 .

98C 0.78 79C 0.9 75D 0.78.

985 0.78 795 0.9 75C 0.6
''

82D 1.25 79A 0.9 75B 0.9
.; 82C 0.78 78D 0.6 75A 1.09

825 0.9 78C 0.9 103A- T.79
42A 0.78 783 1.09 103C 0.78

i 81D 0.9 78A 0.9 103D ' O.34
81C 0.16 77D 1.25 104A 0.45'

813 0.47 77C 1.09 1048 0.67-

i 81A 0.78 77B 0.78 104C 0.78
80D 0.78 77A 0.47 104D 1.12.

80C 1.25 76D 0.78 105A 1.12.,

808 1.09 1038 1.23 105B 1.23

*

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

.
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* *

OUT OF RotDGESS-

, ,

4-

_i Pipeline: 26/36" QDC-20 (cont'd)_

A ~

Pipe % Pipe 1 Pipe 1
;[ Position Ovalness - Position Ovalaess Position Ovalaess
:

i 105C 1.90'

105D 2.90
106A 2.79-

106B 2.12'

106C 1.56
106D 1.45 .

107A 1.23,

i. 107B 1.45
'i 107C 1.45

. 95A 1.72*
-

94C 1.40
943 1.72
94A 1.72
86A 0.9
SSD 1.09
85C 0.9
853 1.09 -

85A 0.6

'
9

.
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e

S

9
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; NUCLEAR PROJECTS October 1981 '

1 OPERATING PROCEDURE
.

Page 1 of 9<

Title-

.

1
'

MIDLAND UNITS 1 AND 2 PIPE OUT-OF-ROUNDNESS !EASUREMENIS-

,
EFFECTIVITY AND APPROVAL.

.

Revision n of this procedwo basense offsetive on 9/17/81 . This preesswo conswee of the pages and.

eengse licend below.

*
Page No Qunes Case EMeettw .

1 2 Nov. , 1981
2 0 S*pt.17, 1981.

'

3 2 Nov. , 1981
3a 2 Nov. , 1981
4 2 Nov. ., 1981

4a 2 Nov. , 1981
5 0 Sept.17,.1981
6 1 Oct. 02, 1981
6a 1 Oct. 02, 1981
7 through 9 0 Sept.17, 1981
9a 1 Oct. 02, 1981.

.

.

*
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j NUCLEAR PROJECTS OPERATING PROCEDURE

u Page 3 of 9
,

5.0 PROCEDURE Ravuturum6
,

(1) A drawing of the out-of-roundness measurement instrtament shall be*

.j prepared and controlled in accordance with NQAPs 3-1 and 4-1.

(2) A test procedure (this procedure) shall be prepared in accordance,

with NQAP 6-1.,

ie.

(3) This procedure shan be controlled in accordance with NQAP 9-1. '"

(4) Deviations and noncor.formances shall be reported in accordance with
NQAP 13-1. Customer notification forms shan be employed in accor-

2 dance with NQAP 13-1. Compliance with 10CPR, Part 21, and
10CPR50.55(e) shan be in accordance with NQAP 13-1.-

6.0 TEST CONDUCT
.

6.1 Witness
.

The Project Manager shall keep the utility informed of the approx-
imate testing dates and times to the best of his ability. It shall
be the responsibility of the utility to notify any test witnesses
and to establish hold points, if any. The Project Manager shall
abide by all hold points.

6.2 Test Environment

The inside area of the pipes is to be free of water puddles and any
significant amount of rust or debris that may have accumulated in
the bottom of the pipe. If it is the opinion of the technician
performing the measurement that a significant amount of rust scale
that would affect the accuracy of the reading is present, this
shall be noted in the remarks section of the Data Record Sheets.*

Pisures 3 and 4.

6.3 Instruments

j The out-of-roundness instrument supplied by SwRI shall be used to
measure the pipe diameters. A description of the instrument used

i to make the measurements shall be included in the test data.
I
i

.

I

!
t ,

s.m *~m os s s.
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''
-

':

.

6.4 Calibration-

'

(1) tecord the Lensch of Arm (See Finure 1)

(a) Clamp slide arm No.1 to slide arm No. 2 so that the
*- overall distance (D), measured at the outside of the

wall-following wheels is 27 inches (68.55 cm).
-

1

(b) Position both slider blocks at their respective scope I
',

and read and record both scales on the Calibration i

Record Sheet, Figure 2. I

,

.

4

4

%

.

9

Y

.

i

I

e

1
:

1

i
'

.

|

Seas Fm oA 3 2-

^l
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NUCLEAR PROJECTS OPERATING PROCEDUREq

C Page 4 of 9; .

(c) Reposition the slide arms so that the distance (D) is
f 25 inches (53.5 cm).
:.

i (d) Espent (b).
.1

(e) Reposition the slide arme so that the distance (D) is,

23-1/2 inches (59.69 cm).t

.

(f) Repeat (b).

(2) M .

! (a) Position the wheeled carrier on a flat level surface.

. (b) Adjust the level indicator to read " level."

(c) Posittoa the measuring are vertical using another
level. (Position 1)

(d) Adjust the asineth indicator to read "0.*

(e) Invert the measuring arm and again assure that it is
vertical. (Position 2).

(f) Emed and record the asiasth indication on the
Calibration Escord Sheet.

(3) Position the seasuring are horizontal using a level.
(Position 3)

f

(h) Imad and record the asinuth indication on the Calibra-,

tion Record Sheet.
*

(1) Position the measuring are horizontal 180* fros,
-

Position 3 and assure that it is level. (Position 4).I

,- (j) Raad and record the asineth on the Calibration Record
'j Sheet.

*
;

,

I*
I
e

! i
-

.

S m 8mm eA 3 2+

I

.*
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'l .U Page 4a of 9

.

,

! (3) Optional Method for Calibration

(a) Construct a reference calibration standard with exact..

j known <lf==== ions for distance (D) with no=f ant dimen-
, t, sions of 27, 25, and 23-1/2 inches. The exact distance

(D) shall be measured and clearly marked on the calibra-
;* tion staMard.

,

*

|
(b) Position the measuring arm in the calibration standard,.

and with both slider blocks at their respective stops,
read both scales and record the dimension on the
Calibration Record Sheet, Figure 2.

.

(c) Repeat (b) for each distance (D).

(d) In those instances where the measuring arm is extended
10 inches to measure the out-of-roundness of 36-inch.

diameter pipe, the calibration standard shall have
- no=4a=1 distances for D of 37, 35, and 33-1/2 inches.

However, since the scale on the measuring arm is set
Sor measuring 26-inch pipes, it will be necessary to
add 10 inches to each scale reading to obtain the
actual measured distance (D). A note indicating this
correction shall be added to the Calibration Record
Sheet, Figure 2, as well as to the Data Record Sheets,'

Figures 3 and 4.

6.5 Test Procedure
,

(1) Diameter Measurement

(a) Retract the measuring arm.

(b) Place the carrier / ara assembly in the pipe.-

i

I

l
l

I

.

!.
t

t .

!

S=As 8aem o4 3 2-
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OPERATING PROCEDURE
Page 1 of 9'

,

Title

*

MIDLAND UNITS 1 AND 2 PIPE OUT-OF-ROUNDNESS MEASUREMENTS

EFFECTIVITY AND APMIQVAI.
,

.

Rension n of this procedure beesame sNeoshe on 9/17/81 . This procedure conuses of the pages and
changes listed belour.

*

Page No Change Oase Effemelve

1 2 Nov. , 1981
2 0 Sep t.17, 1981
3 2 Nov. , 1981
3a 2 Nov. 1981
4 2 Nov. , 1981
4a 2 Nov. , 1981

- 5 0 Sept.17, 1981
6 1 Oct. 02, 1981
6a 1 Oct. 02, 1981
7 through 9 0 Sept.17, 1981
9a 1 Oct. 02, 1981

.

.

9

SA

i
.

Acerovels

| wntten 8y Does Testmical Review Date

.

,
W of Q.A. Cate Copizant Director Date

seas Perm N
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b+

WN " UNITS 1 AND 2 PIPE OUT-OP-ROUNDNESS MASUREMNTS,

~ , ' ' 1.0 PURP0gI

'

This procedure provides a description of the activities necessary to
,. asasure the out-of-ra==8==== of the designated piping at the Midland Units 1

and 2 n=etmar power plant.
,

4

2.0 SCOPE AND APPLICATION
,

2.1 This procedure is limited to the acquisition of measurements of the

} ===4 - and mini - pipe diameters of certain piping systems
located at the Midland Units 1 and 2 nuclear power plants.

,

f 2.2 This procedure is limited to the acquisition of data at those
locations designated by the authorised representative of Consumers
Power Company (CPCo)..

1
-

2.3 Aeolicable Documents

The following docusents, as applicable, are considered to form a
; part of this procedure. .

j (1) Nuclear Quality Assurance Program Manual (NQAPM), Procedures
1-1, 3-1, 4-1, 6-1, 9-1, 10-1, 11-1, and 13-1.

3.0 RESPONSIBILITT
i

j (1) The Director of the Department of Research and Development, Quality
Assurance Systems and Engineering Division, shall be responsible'

for the preparation, review, approval, and control of this
procedure.'

-
4

(2) The Manaser of the Mechanical Engineering Section, Department of I

Research and Development, shall be responsible for the implementa-
cion of this procedure in accordance with the NQAPM in effect on.

the date this procedure is approved.

j 4.0 PERSONNEL aswusamma-

t Personnel performing out-of-roundness seasurements shall demonstrate
adequate proficiency in their assigned tasks as determined by the Project

*

Manager anj in accordance with NQAP 1-1.
,

; -

:

somsa- cia 32
!
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.. . . . je.- ._ Fase 3 of 9
'

l

5.0 PROCEDUEE REQUIREBElrf5

'' (1) A drawing of the out-of-roundness measurement instruent shan be |
prepared and controned in accordance with NQAPs 3-1 and 4-1. l

l

(2) A test procedure (this procedure) shall be prepared in accordance,
,

with NQAF 6-1.

i (3) This procedure shan be controlled in accordance with NQAF 9-1.

(4) Deviations and nonconformances shall be reported in accordance with
NQAF 13-1. Customer notification forms shan be employed in accor-
dance with NQAF 13-1. camp 14= nee with 10CFR, Part 21, and
10CpB50.55(e) shan be in accordance with NQAF 13-1.

.

6.0 TEST CONDUCT
'; . .

1
. 6.1 Witness *

f

The Project Manager shall keep the utility informed of the approz-
inste testing dates and times to the best of his ability. It shan
be the responsibility of the utility to notify any test witnesses
and to establish hold points, if any. The Project Manager shall
abide by all hold points.

] 6.2 Test Environment
;

i. The inside area of the pipes is to be free of water puddles and any
significant amount of rust or debris that any have accumulated ini

: the bottom of the pipe. If it is the opinion of the techniciaa
performing the measurement that a significant amount of rust scale
that would affect the accuracy of the reading is present, this
shall be noted in the remarks section of the Data Escord Sheets,i -

;. Figures 3 and 4.
i'

6.3 Instruments;..

The out-of-roundness instrument supplied by SwRI shall be used to
jj measure the pipa diameters. A description of the instrument used
:* to make the measurements shall be included in the test data.

|.
*

Ii
.

~a

t
f
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,C Page 3a of 9 -

.

6.4 Calibration
.

(1) Record the Lenath of Arm (See Finure 1)

(a) Clamp slide arm No. I to slide are No. 2 so that the
overall distance (D), usesured at the outside of the
well-following wheels is 27 inches (68.55 cm).

(b) Position both slider blocks at their respective stops
. and read and record both scales on the Calibration

Record Sheet, Figure 2.

.

.

1

'
.

'
.. .

*
4

;

4

'w

h

I

l*

t

t

I *

I
6

: -
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.

(c) Esposition the slide arms so that the distance (D) is

23 inches (63.5 cm).
.

(d) Empest (b).

(e) Esposition the slide arme so that the distance (D) is, ,

23-1/2 inahes (59.69 cm).
'

(f) Empest (b).

(2) Asianth

(a) Position the wheeled carrier on a flat level surface.

(b) Adjust the level indicator to read " level."
;

(c) Position the assenring are vertical using another

level. (?osition 1),

(d) Adjust the ==4=wh indicator to read "O.*

(e) Invert the assenring are and again assure that it is-
vertical. (Fosition 2)

(f) Emed and record the asianth indication on the
Calibration Record Sheet.

(3) Position the measuring are horizontal using a level.
(Position 3)-

(h) Read and record the asisenth indication on the Calibra-<

tion Record Sheet., ,

- o

(1) Position the measuring are horizontal 180' froa *

Foeition 3 and moeure that it is level. (Position 4)
1

8 (j) Bead and record the asinuth on the Calibration Record |

Sheet.

,

i

e

. , '
.

e

I f

; $=as8aan 44 3 2-
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,

'

.

} (3) osei--t MeeW for t'=tibration

: (a) Construct a reference calibration er== dad with esset*

known dimensions for distance (D) with nominal dimen--

sions of 27, 25, and 23-1/2 inches. The enest distance
(D) shall be messered and clearly marked on the calibre-,

ties standard.
,

,

(b) Position the measuring ass in the calibration standard,
and with both slider blocks at their respective scope',
read both seales and record the dimension on the
Calibration Record Sheet, Figure 2.

.

(c) Repeat (b) for each distance (D).
.

(d) In thces instances where the measuring arm is entended
10 imahee to asseure the out-of-roundsees of 36-inch

,
diameter pipe, the calibration standard shall have
-i a a t distances for D of 37, 35, and 33-1/2 inches.
Eewever, since the scale on the measuring arm is set4

for assauttag 26-inch pipes, it will be nesseeary to
add 10 inshes to seek scale reading to obtain the
actual messered distance (D). A note indicating this

i correction shall be added to the Calibration Record
Sheet, Figure 2, as well as to the Data Record Sheets,

j Figures 3 and 4.

6.5 Test Procedure ,

! (1) Diaanter Measureeset

(a) Betreet the maseuring arm.'

'

(b) Place the carrier /ars assembly in the pipe.

i -,

|

i

l

1

0

0 e

4

t

S*Al 8ar8m O4 ) I'

.
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' * thsp

.

(c) Adjust the position of the carrier so that all four
wheels are in contact wit.h the pipe and the level vial

.. y indicates level.

(d) Neve the carrier along the pipe until the measuring are
' is at the station to be measured.,

.
'

(e) Estead the asasaring are.

I (f) Check to be sure that the conditione described in (c).

are still true.

.
(g) Locate lessitudinal seen weld and place the lead

asseuring are adjacent to the weld.
.

(h) Move the sliders agatast their respective scope.j
"

(1) Record the asianth position of the seen weld.
.

(j) Rotate the lead asseuring are 180* until the following
asseuring arm is adjacent to the opposite side of t'io
longitudinal sees weld.

(k) Reed and record the naminana and minimum diameters
;, indicated tsy the sliders on the Data Record Sheet,

Fi pre 3.

(2) Asienth Mesourosest>

(a) To determine the asianth position of the mesiana
i diameter, slowly rotate the measuring are counter-
! clockwise and stop when the *assime" slider first

toushes the "manisusa" stop.
.-

'

(b) need and record the asiasth indicated at the asinuth
pointer on the Data Record Sheet.

(c) Continue rotation of the measuring are until the
: *stalmus" s11deg first contac;* the "staisus' stop.
;

j (d) Repeat (b).

I (e) Retract the measuring are and move to the next
,

y recording station. i
,

.

.

|

SerOfCh**990b 3 l'

e.

^' m _, u = _ =-v_ __ : - --
_ _ - . . _ . . , .._ _ _--
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7.0 ACCEPTABIZ,ITT OF MEASURINEFf3

The Projeet Manager or the asthorised CFCo representative may void or
repeat any set of asseurements which has doubtful validity.-

8.0 TEST RESULT 3.

*

(1) The teet results shall be reported to the utility using a format
mutually asseptable to the Project Manager and the utility.

(2) The Projeet Managne and the Manager of Quality Assuraase Aall
review the teet results for comptiance with Section 7.0 of this
procedure.

(3) The utility shall receive copies of documents generated La ancor- '

dance with this procedure.
'

(4) Perussent documents generated in assordasse with this procedure
shall be stored and retained by the utility.

.

9.0 FROCEDURE FOR CUT-0F-ROUNDWESS MEAssmanuw . IN EL30W8 .

9.1 Calibestion

(1) Record the Lesath of Are (See Flaure 1)

Use Procedure 6.4(1), (a) through (f) to check calibration of
the pipe diameter aseeuring arm.

(2) g
The asinuth portion of the imetrummet is not used La sea-
suring elbows.

.<
9.2 Test Procedure

', (1) Mark the Ptoo for Measuresost

(a) toeste the points in the elbow to be measured.,
,

'

. (b) hNesoure t e segment length (weld-to-weld) at the
|. halfway horisontal height of both the short and the
:; long side of the radius.

' (c) Divide each length into equal segments in accordance
with the number of out-of-roundness measurements that
are to be ande. ,. .

!- ..... .,, -

e.

| i. . . _ ,
-. .

_
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, . C.
'

(d) Mark the pipe according to the segment lengths on the-

short and the long radius. Draw a circumference in the

}, pipe through these two points.

~

(e) locate the vertical bottom of the pipe. (Identify this
- point as "0".)

d

(f) With a flexible circumference scale divided into twelve
equal lengths, mark twelve points on the circumference,
starting at point "O." Going clockwise, identify the
points 0, 1, 2, 3, 4, 5, 0, 1, 2, 3, 4, and 5. With
the measuring are placed across 0-0, the measured

.' - diameter is straight up (vertical). ilhen placed across
? 1-1, the measured diameter is 30' off vertical; 2-2 is

60*; 3-3 is 90*; 4-4 is 120*; and 5-5 is 150'. -

(2) Diameter Measurement

(a) Place the measuring arm across diameters 0-0, 1-1, 2-2,.

3-3, 4-4, and 5-5. Read and record on the Data Record
Sheet, Pigure 4, each diameter as indicated by the
sliders on the measuring arm.

(3) Asinuth Measurement
'

(a) After all of the diameters have been measured, select
the azimuth that matches the minimum and -f == diam-
eters. Record the angle relative to vertical on the
Data Record Sheet. [See 9.2(f) for a angle

''

identification.]
;

e

$u

, -

:j-

:

1

1

'! I
.i |

.

i
|4 .

'

i

'
Swas 8mm oA 3 2-

..
.

'
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PIPE PROFILE MEASUREMENTS AT MIDLAND
.

A. Introduction

This is the third and final report on pipe elevation and out-of-roundness
measurements for the profiling of buried pipelines at Midland Units 1 and 2.
The measurements reported hera were made by Southwest Research Institute (SvRI)
personnel beginning on October 15, 1981 and ending on October 24, 1981. The
equipment used in making elevation measurements is described in Report No. I
and equipment for out-of roundness measurements in Report No. 2.

*
B. Pipes Profiled

Eight pipes were measured to determine their elevation and out of-
roundness profiles. Theso pipes are shown on SwRI drawing D-6224-065 and,

Bechtel Yard Pipe Plan Drawings M-166(Q), M-167(Q), M-168(Q) and M-169(Q) and
are identified by. the following numbers:

(1) 26 "-CHBC-15 (5) 26 "-CHBC-53
(2) 26 "-OHBC-16 (6) 26 "-ORBC-54
(3) 36 "-OHBC-15 (7) 26"-lJBD-1
(4 ) 36 "-OHBC-16 (8) 26"-1JBD-2

This group of pipes make up two different, parallel pipeline systems which
may be referred to as " pipeline trains." One train of two parallel pipes
includes 26/36-OHBC-15 and 26/36-CHBC-16. The other train consists of
26-OHBC-53 interconnected with 26-1JBD-1 and 26-ORBC-54 interconnected with

.

26-lJBD-2.

Entry into the 26/36-OHBC-15 and -16 pipelines was obtained by cutting out
a section of the pipe which was uncovered by digging a pit due east of the
Auxiliary Building. The coordinates for the location of the pit are E560.5 and
S4688.

Entry into pipelines 26-OHBC-53 and -54 and 26-1JBD-1 and -2 was obtained
by cutting out a section of pipe in the valve pit. The valve pit is located
west of the Diesel Generator Building at coordinates of E167 and S5115.

The datum (zero elevation) was selected at the edge of each pipe at the
* point of entry. The elevation measurements made at points throughout the

entire length of the pipe are compared to the datum. A sketch of each pit
identifying the datum point for each pipe profiled is included in Appendix A.
Information identifying each pipe segment is also included in Appendix A.

C. Elevation Profile Measurements

| "he data sheets for both calibration and pipe profile measurements are
included in Appendix B. The pipe profiles are shown on the graphs in Fig-
ures 1, 2, 3, and 4. Note that the change in elevation is directly related to
the datum (zero elevation) point selected for each pipe. Also shown on the
lower portion of the graph is the percent ovainess of the pipe at each ele-
vation data point.

.

O
- _ _ , _ - - . _ - - - - - - -
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Pipeline 26-OHBC-53 interconnects with pipeline 36-OHBC-15 by a "T" junc-
tion at the Service Water Pump Structure. Also, pipeline 26-ORBC-54 inter-
connects with pipeline 36-ORBC-16 in the same way. Elevation measurements were
taken to show the relationship of one pipeline to the other at the junction
point. This information is shown on the graphs in Figures 5 and 6.

D. Pipe Out-of-Roundness Measurements

Out of-roundness measurements were made at each point where elevation
measurements were taken. The data sheets for pipe out-of-roundness measure-
ments are included in Appendiz C. A tabulation of the calculated values of
percent ovainess is included as Appendix D. The percent ovainess is shown on,

the graphs in Figures 1, 2, 3, and 4 along with the elevation profiles for the
same pipeline. An explanation on how the percent ovainess is calculated is
contained in Section C, Report No. 2.

e
E. Summary

Both elevation and out-of-roundess measurements were made on approxhately
3226 feet of pipe during this visit. This is approximately 60% of the total
buried 26-inch pipe at Midland. This, along with the data taken on the two
previous visits, as reported in Reports No. I and 2, accounts for all buried
26-inch pipe associated with Midland Units 1 and 2.

The eqaipment used to make these measurements was the same equipment used
on the two previous visits. The equipment was designed to provide an accuracy
in the order of *l/16 inch (1.59 mm) or better on pipe elevations and il :ma
(0.040 inch) on out-of-roundness sensurements. This accuracy represents the
ultimate attainable accuracy. The actual accuracy of pipe measurements would
be dependent upon the cleanliness of the pipe where the measurestats were
takan. Although the pipes were cleaned, there were some areas where rust scale
was present. In these instances where the accuracy could have been influenced
by the condition in the pipe, a note was added in the remarks column of the
data record sheet indicating the interference.

This report combined with Reports Nos. 1 and 2 contain all of the data
taken on designated pipeline systems at Midland Units 1 and 2 in accordance
with CPCo Contract / Purchase Order No. CP10-4762 dated April 24, 1981.

.
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FIFELDfES 26-0MBC-53 and 26-0MBC-54,

.
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PIFE 26/~36 OHBC-15.

|.

Section
Iten Pipe Lenath Sections Lenath Remarks

304 Pipe 9'-9" ABC 4'-7" 36-OHBC-15
305 Pipe 20'-7" ABCD 6'-8" (At Service Water Pump

Structure)
306 Tee 4'-7%" ABC 2'-4" End of 36-OHBC-15
307 Reducer l'* AB l'

" 36" to 26" Reducer
308 Pipe 20'-2h" ABCD 6'-7" Start 26-OHBC-15
309 Pipe 20'-li" ABCD 6'-7"
310 Pipe 20'-2" ABCD 6'-7"
311 Pipe 20'-lh* ABCD 6'-7"
312 Pipe 20 '-2" ABCD 6'-7"

-

313 Pipe . 20'-2" ABCD 6'-7*
314 Pipe 20 '-2'' ABCD 6 '-7 " -'

315 Pipe 12'-10" ABCD 4'-3"
316 Pipe 9'-10" ABC 4'-7"
317 45' 2 '-0 " ABC l '-0 ",

318 Pipe 20 '-1%" ABCD 6'-7*
319 Pipe 20'-0" ABCD 6'-7"

*

320 Pipe 20'-lh" ABCD 6'-7" - j
321 Pipe 15'-\" ABCD 5 '-0 "

]322 Pipe 19'-11" ABCD 6'-7"
323 Pipe 18'-1" ABCD 6 '-0 "
324 Pipe 20 '-0" ABCD 6'-7"
325 Pipe 20'-1 * ABCD 6'-7"
326 90* 5'-0- ABC 2'-6"
327 Pipe 11'-1 " ABCD 3'-8"
328 Pipe 20'-1 * ABCD 6'-7"
329 Pipe 20 '-0 " ABCD 6'-7"
330 Pipe 20 '-2" ABCD 6'-7~
331 Pipe 15'-9 " ABCD 5'-3"

0PENING
332 Pipe 19'-7" ABCD 6'-6"
333 Pipe 19'-11k" ABCD 6 '-7 "
334 Pipe 20'-1" ABCD 6'-7"
335 Pipe 20'-1%" ABCD 6'-7"o
336 Pipe 20'-1" ABCD 6'-7"
337 Pipe 20 '-1\" ABCD 6'-7"
338 Pipe 20'-1" ABCD 6'-7"
339 Pipe 20'-1" ABCD 6'-7*,

340 Pipe 3'-11%" ABC 2'-0"
341 90* 5'-0" ABC 2 '-6 "
342 Pipe 4 '-4 " ABC 2'-2"
343 90* 5'-0" ABC 2'-6"
344 Pipe 14'-10 " ABCD 4 '-11 " |
345 Pipe 20'-1" ABCD 6'-7"
346 Pipe 20'-1 " ABCD 6'-7"
347 Pipe 20'-2" ABCD 6'-7"

._- - _ _ _ _ - _ _ _
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PIPE 26/36 OEBC-15 (Cont'd)'

Section-

Ites Pipe Lenath Sections Lensth Remarks
!

348 45' 2'-7" ABC l'-3"
349 Pipe O'-9" A 4'"
350 Pipe 6 '-2" ABC 3'-1"
351 45* 2'-7" ABC l'-3"
352 Pipe 13'-11" ABCD 4'-8",

'

353 Pipe 20'-2i" ABCD 6'-7"
354 Pipe 20'-0* ABCD 6'-7"
355 Pipe 20' *

ABCD 6'-7*
356 Pipe 16'-2" ABCD 5'-4"
357- Pipe 4 '-0 " ABC 2'-0"-

; 358 90* 5'-0" ABC 2'-6*
359 Pipe 6'-7" ABC 3'-3%" At Auxiliary Building

NOTE: Points start and
finish 2" from weld
joint.

.
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e

4

e
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FIFE 26/36 OEBC-16

'

Section
,
'

Item Pipe Lenath Sections Leasth Remarks

246 Fipe 10'-10" ABCD 3'-7" 36-0EBC-16
247 Fipe 16'-2" ABCD 5'-4" (At Service Water Pump

Structure)
248 Tee 4'-7%" ABCD l'-6" End 36-OHBC-16
249 Reducer l'-%" AB l'

" 36" to 26" Reducer
250 ' Fipe 6'-5" ABC 3'-2%" Start 26-0EBC-16 -
251 Fipe 20'-1%" ABCD 6'-7"
252 Fipe 20'-%" ABCD 6'-7"
253 Fipe 20'-1 " ABCD 6'-7"
154 Fipe 20'-1" ABCD 6'-7",' '

255 Fipe 20'-1%" ABCD 6'-7*
256 Fipe 20'-1%" ABCD - 6'-7"

: 257 Fipe 20'-1" ABCD 6'-7"
258 Fipe 20'-2%" ABCD 6'-7"
259 Fipe 20'-1%* ABCD 6'-7"

. 260 45' 2'-0" ABC l '-0 ",

261 Fipe 10'-1%" ABCD . 3'-7".
*

262 Fipe 20'-1%" ABCD 6'-7"
263 Fipe 20'-2" ABCD 6'-7"
264 Fipe 20'-1 " ABCD 6'-7"
265 Fipe 14'-9" ABCD 4'-10"'

'

266 Fipe 18'-1" ABCD 6'-0" .

267 Fipe 19'-11" ABCD 6'6"
268 Fipe 20'-1 * ABCD 6'-7"

i 269 90 * 5'-0" ABC 2'-6"

,

270 Fipe 13 '-6 " ABCD 4 '-6 "
! 271 Fipe 19'-11 " ABCD 6'-6"

272 Pipe 20'-1" ABCD 6'-7"
273 Fipe 19'-8" ABCD 6'-6"
274 Fipe 20'-2" ABCD 6'-7"

,

; - 275 Fipe O'-5" A 2"
OPENING

276 Fipe 14'-7\" ABCD 4'-10"
4

277 Fipe 20'-2" ABCD 6'-7".

.

278 Pipe 20'-2" ABCD 6'-7"

1 279 Fipe 20'-2" ABCD 6'-7"
I 280 Fipe 20'-2%" ABCD 6'-7"

281 Fipe 19'-11%" ABCD 6 '-6 ".

282 Fipe 20'-1" ABCD 6'-7"
'

283 Fipe 20'-1\* ABCD 6'-7"
284 Fipe 3'-11%* ABC 2'-0">

285 90 * 5'-0" ABC 2 '-6 ".

286 Fipe 4'-3" ABC 2'-1%*
287 90 * 5'-0* ABC 2'-6"
288 Fipe l'-0* As l'-0".

i 289 Fipe 20'-1" ABCD 6'-7"
290 Fipe 20'-1" ABCD 6'-7"
291 Fipe 20'-1%" ABCD 6'-7"
292 Fipe 20'-2%" ABCD 6'-7"

*

293 45* 2 '-6i" ABC' l'-3"

.

9

- ,-... v-- .,,,-,,----,-.--,--.-,y,,.-,---._---y- - ..,,.,.__r,.,_.,.~,,,,--.,,.--m-,r..,_.__,.,---m._..-. - ..,..,_ w.
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FIFE 26/36 OIIBC-16 (Cont'd)
.

-

Section
| Item Pipe Length Sections Length Remarks
1

294 Pipe 4'-0" ABC 2'-0"
| 295 45* 2'-6 " ABC l '-3 "
I 296 Fipe 18'-4" ABCD 6'-1"
| 297 Fipe 20'-2" ABCD 6'-7"
I 298 Fipe 20 '-1%" ABCD 6'-7"s

299 Fipe 20'-2" ABCD 6'-7"
300 Fipe 16'-\" ABCD 5'-4"
301 Fipe 4'4" ABC 2 '-0 "
302 90* 5'-0" ABC 2'-6",

303 Fipe 9'-2" ABC 4'-6 * Ends at Auxiliary Blds

. NOTE: Foints start and-
finish 2" from weld
joint.

.

e

9

e

l

.
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_ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ - - - _ _
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FIFE 26-1 J m -1 and 26-0EBC-53

- Section
Item Pine Lenath Sections Leonth Romerks

150 Fipe 14'-10%" ABCD 4'-9" 26-1 JED-1
151 Fipe 20'-2%" ABCD 6'-7" (At Auxiliary Building)
152 Fipe 20'-1%" ABCD 6'-7"
153 Fipe 5'-2" ABC 2'-7"
154 Fipe 2'-0" ABC l '-0 "

'

155 FlaaSe O '-6 " A 0 '-3 "
0FElrING

154 Fipe 2'-6" AB 2 '-4 " 26-0EBC-53
157 Fipe 20'-1" ABCD 6'-7" (At Valve Fit)
158 Fipe 19'-6" ABCD 6'-6"*

159 90 * 5' ABC 2'-4"
160 Fipe lu'-1%" AacD 6'-2 "
161 Fipe 4'-7" ABC 2'-3%"
162 Fipe 20'-2" ABCD 6'-7"
163 Fipe 3'-3" ABC l '-e h"e

164 Fipe 20'-1%" ABCD 6'-7"
165 Fipe 10'-8" ABCD 3'-7"
166 Pipe 20'-li" ABCD 6'-7" -

167 Pipe 20 '-1" ABCD 6'-7"
168 Fipe 20'-1%" ABCD 6'-7"
169 Fipe 20'-2%" ABCD 6'-7"
170 Fipe 20'-2%" ABCD 6'-7"
171 Fipe 20'-2%" ABCD 6'-7"

*

172 F1pe 20'-2%" ABCD 6'-7"
173 Fipe 20'-%" ABCD 6'-7"
174 Fipe 20'-2* ABCD 6'-7"
175 Fipe 20'-1" ABCD 6'-7*
176 Fipe 20 '-4 " ABCD 6'-7*
177 Fipe 20 '-2 *

ABCD 6'-7"
178 Fipe 19'-10" ABCD 6 '-6 "
179 Fipe 20'-1%* ABCD 6'-7"
180 Fipe 20'-2%" ABCD 6'-7"
181 45* 2' ABC l'-0" y
182 Fipe 5 '-4 " ABC 2'-8",

183 Fipe 4'-8" ABC 2'-4" |
184 Fipe 7'-8" ABC 3'-10"
185 Fipe 20'-2%" ABCD 6'-7" i
184 Fipe 20'-2%" ABCD 6'-7* i*

187 Fipe 19'-1" ABCD 6'-4%" !

184 Fipe 20'-1" ABCD 6 '-7 " !
189 Fipe 20'-1%" ABCD 6'-7" i

190 Fipe 20'-1" ABCD 6'-7*4

| 191 Fipe 20'-2" ABCD 6'-7" |

| 192 Fipe 20'-1 ABCD 6'-7"
' 193 Fipe l'-2%" As l'-2%"'

194 Fipe 19'-O" ABCD 6'*
i 195 Pipe 20'-0" ABCD 6'-7"
|

.

o

O

g

e
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PIPE 26-1 JED-1 and 26 6 -53 (Cont'd)

Section-

Ites Fine Lenath Sections Lenath L u rks

196 Pipe 20'-L%" ABCD 6'-7"
i 197 Pipe 19'-4" ABCD 6'-6%"

360 45' 3'-4" A3 3'-4"
341 90* 4'-4* ABC 2'-2"
342 Pipe 13'-5" ABCD 4'-5*

' 363 90* 5 '-4 " ABC 2 '-4 "
344 Pipe 4'-9" ABC 2'-4%* At Service Water Pump

Structure

IUOTE: Points start &*

finish 2" fros weld
joist.

.

O

9

a

e

4

4

4

- - - - _ _ _ _ _ _ _ _ _ _ _ . - - -
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1

FIFE 26-1 JED-2 and 26-CEBC-54
'

Section
Item Fine Lenath Sectione Leonth Remarks

198 Pipe 15 '-0 " ABCD 5 '-0 " 26-1 JBD-2
199 Fipe 20'-1%" ABCD 6 '-7 " (At Aemiliary Building)
200 Fipe 20'-1%" ABCD 6'-7"
201 Fipe 3'-10" ABC l'-11"
202 Fipe O '-8 " A 4" {

,

203 Fipe O'-8" A 4"
i 204 Pipe 2 '-0 " ABC l '-0 *

205 Flange 6" A 0 '-3 "
'

OPENDG
*

,206 Fipe 15'-10%" ABCD 5'-3k" 264sBC-54 -

207 Fipe 20'-1%" ABCD 6 '-7 " (At Velve Fit)
"08 90* 5 '4' ABC 2'-6"
209 Fipe 13 '-0* ABCD 4'-4*
210 Pipe 19'-7%" ABCD 6 '-6 " {211 Fipe 19'-1%" ABCD 6'-5"

|212 Fipe 18'-11" ABCD 4'-3%"
213 Fipe 2 '-10" AB 2 '-10 " '

,

j 214 Fipe 20'-1" ABCD 6'''
,

I 215 Fipe 20'-2" ABCD 6'-7"
216 Fipe 19'-1%" ABCD 6 '-5 "
217 Fipe 20'-1" ABG 6'-7"
218 Fipe 19'-7" ABCD 6 '-6 "

,

,

219 Fipe 20 '-2%" ABCD 6'-7"
220 Fipe 19'-2%" ABCD 6'-5'
221 Fipe 20'-1" ABCD 6'-7"
222 Pipe 19'-9" ABCD 6'-7*
223 Fipe 20'-0" ABCD 6'-7"

| 224 Fipe 19'-9" ABCD 6'-7"
225 Fipe 20 '-2%" ABCD 6'-7"
226 Fipe 20'-1\" ABCD 6'-7"
227 Pipe 19'-11%" ABCD 6'-7"
228 Fip 20'-1* ABCD 6'-7"
229 45 2'-0" ABC l'-0"
230 Fipe 13'-6* ABCD 4'-6".

231 Fipe 3'-3%" ABC l'-7"
232 Fipe 7'-7" ABC 3'-9",

233 Fipe 12'-2" ABCD 4 '-0 " |
234 Fipe 20'-1" ABCD 6'-7" |

.

235 Fipe 20'-3" ABCD 6'-7*
234 Fipe 20'-2* ABCD 6'-7"
237 F1pe 20 '-2" ABCD 6'-7"
238 Fipe 20'-2%" ABCD 6'-7"
239 Fipe 20'-2" ABCD 6'-7"
240 Pipe 20'-2%" ABCD 4'-7"
241 Fipe 20'-1" ABCD 6'-7*
242 Fipe 20'-1" ABCD 6'-7"
243 Fipe 20 '-2" ABCD 6'-7"
244 Fipe 20'-2%" ABCD 6'-7"
245 Fipe 20'-2" ABCD 6'-7" NOTE: Points start and.

finish 2" from weld
. joint .

.

6
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

. .

W

e

|

|

|
.

4

AFFENDII B

\

FIFE CALIBRATION AND EfJYATION DATA RECORDS
'

-

.

O

s

6

e

%

I,
.

1

i

.. ._ _ _ _ _ _ . _ _ _ _ . _ _ _ - ]



6

.

.

.

G Is.

-t&
.tn 5 ft J =.

3*Eg g 8 '- ) I.
T ~

-

50 = u-
:

E $9 k
>h" "D 3 4

5 w *

i

d
dt =H R v-

l 5 ," =dgt
u- t 1.

,

D. ~

i e : -

5 S A S:R .t a.s = o n t e e.

-Q sQ E gg

Eg h a Y
1 3 aum um'

i ds- ". % s M s
,- m

O | . l' =
. z

~ e - ~ . ey s-

S d 8
_

:d % e a % % Be is s : 4 < s x s
>

-

EN E E
.

z i( -e s 2
s a 3 g ,, ; 3 g i .,g

hO Eo 19 .;. t g'- ~- k k . w' .:*r E N J_:: > w 4 4 R- 'c-( ti 0 % 1
~

l( . .ig %"s%
* '

'' , mc I g 6:= .e wg ,

l ' *'i '7;)r#
- :-.E

i a' b hQ
,g % .s

@ m ao w h > *
N *N

e -

*g A%. W "
5o E E a a me-.

'4 g g & e- on b %
p 7 ^ .D g4 w-~ ' -

e- s t g e ,s. t "aa'tm a ta.

- -- -, , 5 s

%. 's :: %
" c"a.Q L

-

i ' g i r lg!o .. s.

is c4 =q g
.

.? ::'g g j !'-, 2* d g 5 - j
- -

J p 1 |g |h ji
,- , :-. -

* 5 F 4
,

? } P 4~e
.

e .e 5
E< s!g. i i >

m m ss. 3 4

, s
A

"!.h
'

d g $ {.g$i ;-E
' ' ' ' '-

b .

-

(@
'

1 8 E ? i~%
5~{

~

!"|. E g j.~$ [ [ b, lo g!5 %T
'

E" N 5 d. b i- t
w
E 3- -

u w v 2 % w e e ,o aga :
-

-- ,
g a=

w a/ g. @ w 2 s
"*

- Ue N D Cs M H d
.O

N) d <g O% % n g % R Q D o==oEm gyd"
b e ., c- w ee* N "o N C e s a- o S %x e , . - g ~

D 9 - T D C 8
~ "5 -

.
=

6t J . _t
- g- g c

- '

:

G ;'
..* - 5 s a _ \ 0 i :^ "

. . 2 4 4ds
,s" 4 '

:
' 4 i g

- - "
" q _

ts 3 a :4 5" I N d 4 4 N I
*x

w = WE Q 1 :' t 1 7 S i -
Eo

. E = ;;; W- .- c. O C : ? C c ? g

. .

.

O



_.._. _ _

_

-
. . .

v
G ,

v

4*
-

ix ! i
-

I4 $ 55 4

5% !> :- $ i"

. n a. -

mil lB N : $ i
3 - n a 2 .s - 5x < - -

It E hD o

ei !? :t = 2 Is-
.

8 ** h a 3 5 :; f:s = s* - a 4v 4 q .t .id '
. ::

~

[Je 'q % i., x %c u.

I *Q R
.s.

'o "S 4A
t - * v

o N D
' s

W ge s .'dw= ,n q u g \' O 72 7' - -

- - m -3,.,= = =a .s.s,,mer- .' <
h< .g s a ., x 6 % e's J " x w *t

-s p m ~'

D R 4c'
! % NS- - s s s s e, q w n es e a

! 8 d - 4 4 R * e n c o e. n. e a u e n e n
_s -

W Ek N
u > Ez

>e )n_! li -4 i o 3

-

! o-,

h d a o oE
E,g

~

"* '+ 6
+no e s. 8: e.

s n o ns 3 o e o o o e e o oe mo cs . oy 4 % e 6 2 % %. e n ee -- a - - -

,- i r c 2 e ,: < ? s s s < e n na. as g ,
.s- ,

sz i < s
o -3 v

. % o : e n ., . w s M M " d > P. >
-

P Q E N 3 g: m m " a 4 g t- - -

e[Q
D $' D 'i C % -I g,

*5
. . -

4 0 3 3 f I e e , C C C 9 e wg ,

m ,a s e m n e w e s. e. e. :* .x < s.
. ..

,,,3 , . .,. ..

W = 7 a-

hf| W Q d ]*ss .- ., ,w i

h U ( % h kN ]- p g.

w. , w y
e e s4 =c p= e er a: e--

L= t 8x ca - s :>.* A d a o
(s

y s s .
N E' E h ,to 7

,
.

P M D D d* }". Q c u. to y cg * s
Ed-@ $,* g. m= +. e. % % <: w .g a y v 4 % 3

C D 3 s e > <3
'Tu %. N .saw ,u s.,e . - -

% '

5^5$ 5,5R Q o$ b,.
-

1 m '-3
a.a s <, e a

e 2 e e c <- o 2 2 , -

s
sl_ 4 s s :-e , 2 < s 4 N :r .~ .s s - -

- ~. - -

iA 's -s 4 4 -:- 4g zu 4
.$, ~'g y

-. -. . -. -.

*

eT If t.3
*-

ENl a g h- % % G) t 9 0 m t A e s s c o ce t c e :!
*w 'u t t 2

-

y't, dn : B er w % a 6 9 R. n : n d y e n ; ;: n,.
~ - n m e n , v < n ., ., .

~ =- n . n ., n n n , ,,.

jb

... _ . . . . .



- -

O
w

~ d(4
$ I-

$ 52 4>o _- = .w

EO ! .,s
' . ' - 2-w )a - r .

5' Wm a 3 =

1-% = Ms L- 4

. *a x
a > c z

< 't 7ogoa *

2s
8('$!$ $

s >O 2 * st.

d * * 12s =;
*

- 8 QV ER S i
d y* * u :

a sq >
'o

- e,

m k i .;,- 3 ''- Q Y
.s .

.

O *
,_o n ga e

W d ,,s 55
a

5< D-
wE E 5A wp

b I 2[dS E
@C'

s $ 2 4.% E h E k h R t' 'I.
'.d4 3 i A ti N N Q n .m N 4 N s Q asN N ,s , n g,. ti .- s s. s. s s,a , s s s s - s. - ~ s

>

h 2.*$ $ E=W
J i o-

h 8h hw h h '' :t-N I S $ $ Q 8 O D % b h N N N N
8 - > ss % 6 % 9 = m s. 9 o m ss a o- -

[ $f r(J
-

M " ". 4 S d *i M th M E S S M d 'a si r4 K N K 06
s#,- 5 ,I 5 w

-

g4 g2 a

h W $ ti jk $ N h % ;:|-

~

4 + d 0 > 0 ts s ::r-

+Q
3g m q s e-

@ .'A .s R C:. g p,, c- oc N o 4>4
gg h n % % %o E 5 o

$ah.i ee.g - -

.o = = a: % eo a. . oo x . % % Q (%, h h h ,g N, i s,W can. * - - ** * - - - - - -

_a
I I iW 5 =

8 0. I? *

d. =0
W S g* q-a .

, , ~ j P o % g 4
5 5 o 4 $-

a.
9' N N '-- l d M N wi ts 4

s '

=W4 '$g M- f
% e w w s3ji- -

- s.
% 4 4 4 c G q s3 4 e q qg ,

,

* Wm N= mR w4e
3 7 340 *-

d hW w' E 8d 50 3 s B Q k a b 5 "- st Ay n g 't - n'o= d %
% +:::-"" Wg g j

%n.
= < e .s rs. s A o mg ,s-

& x. 0 N d "'

$-'3 ggt h 6 6 % b
w. r.!n

ut o
&. P. P. D

.

** * %. eA. ce. d. %. %. eo. =. %. h. r
. iN.

te- o> . -

4 s
n m z.'
b ! =i j R ~g 3

S -g e o a .a .<n
e og n g
1 s- r a :a a s a, a n ur e s .s- - s .- - .s.

gc go -: . i 4 -;. :. 4 :. .:. -:. s. - A s ~- .c .: ;
* * ~ -

,) g -, s
- w -

Q % h *% \4. U E

F =Qs s # 9 a n t b s
a -- 6 % n n e. w q ;t 3% 3 e r c rs : : :- t h: %

,., -, m m w ,-- c. w w% ,-

.L



. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ .

. . . . . .

.

-

a .%

. h >5 $$"

g
I 3
.

w4 5d nI "Q 3
]" M
-

) e=
|q c .

4 E W _t

$h t$ $h ! I h*
a3 hR E I ,|, Ia

| $ ED'

5 8.%g E 7
1 g u ::g

,

o Ek s

E 5h ih iN 2 N'

o a a mn

b$g j
as$s, 3 N A h 2 .s 4

.-
hb A h 4 .' g m > t y n s~g< I a 4 6 % 0 o 4 o D - ~

d c 4 0 0 a e e t
g e e e s- s m

I n - ' t R a t e t t e 'so s

i $ b 'w

h 5 ! "E O O >D
g g g k h 6 g ,QQ g h $ Q % g "?

D
o e m 2 s s % t s . c e # e S~- s

uw 4 s 06 4 4 6 6 c.E ['h ,}
~N

.

: cc e. 6 6 St 6 6 6 4 6 S. S %
.

C -t=

==

U g' a - ewI.i
.

.: o r t t u u nw =. s g- a>s m
- o -

M
,

5 m ., n u o n -i s N .y 'mn-

sin. b Q 6) ') D. D D D D D D D Q
'

. . -

d m. aW = 1 s=
UD I ?-

W N 8n '
7 9 g j g g

af |M N .] 4 .J w id id '' ''0 M 4 q q q
-

4 .-3 ., .-lm r3
--

i

-
. , , - - - u , - =.'w g' W

5
0-

h h h -

'

a hn u u ao r. a. .~. auo n n ,
3,

2 ^E 5 '*C.$is r- o c e m o e- :

p: li :< a o,

oe n a
- , ..

.- s .. 3 s s s .s s ~ s .= < s e ns % s
a, id s, u .: : : s 4 4 4 4 s < < s : < < < s .

.

-

i IN I
i ~ a s 5

.

a c _ ~ e u - c i
-

.

u~ - ,3 -

.s 3 g ai "= - -: ,, .> s > >i
m .s s. .s - . e,

, ,,
9 w 0 o e a s,2 y 9 v,, 10 h O O 4 0

;; g e.. n .

',. st '3 '2 Q C c W
'

-

n. :. g i, % k N eE - -
s q u :- e< w :. g-

. . . . . . . . . .

_ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _



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

..

.

If
e"' -

R
j 'o. i*'-

,>

b8 ,> N I
s :g -

-Q D "
3

th 9 E *
,

- \J g (E,

-!
8 I $og -g 8 1 33

3 51 1 4 t i-;
-' '-

,

s,3 5% |M $ 4 't 11
'

.u . .4,

,
O Eh D , s

$ ~3' ii is =" Q l
*

' ''
s

$ 9 'n@ g4 f* gb= n a5 8' 8 #^ I 3 n. .g o- o ., - m > k n. .s e o . i * ::. es ci 5 th .C. .C; $_5M_4 R_ .I Ed 74 M_ '3 !> i;: $ .D $ M $ $- -

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

w Ek g g; -s
' .

o > -

=l = 7 %

ah
0 cr. e- % h- o- o. n, 6 '. 4 4 % )- 4

4 o o n. 3= E 5 " "'
8! 9 m o 2 0 9 4 a d t 1 ? q 2 0 t s h

s
% o -N h tt e d e " b e w e e, s e i s e edg ge t

~S I*2ll &=

$ i i d e u a,. m. .,S m, u n g- :om+ r. cs m ~ e + - w
, & 3 9 9 , s 9 s s s a. w s ,o s 'e g. y, 9 9 9

, q .

%..

s
-

,

1 W d *o { \e
! l { $6 *

. ' , , Ej -y t o 34 '
n n ,, en en m M e s to u- te <- te tc ::- :s * 5 3.

g} .N 3 0% | .a ,,,e a 4 4 4 4 .a a 4 3 .g s 3 .) .3 s3 % Q y
-

13.
g f,(f

e am a,
= N - ps

5 s it h.,
,

-

- -v =: m

$u
o ~ s e ,.

Qm$R
u a s s , - cms| R DED s9 $ j a

Tj s d d $ U t o E A 8- E 3' $ $
' .

p.

e. s., s s, ss. m. + 3 9 % c s w w s s
,s. ,- .s. ,., e '

, . ..

*

l

$ / Ni k $ A 2 2 @ S< o- R R 2 ?s R R R R .R ,2 .2 R R

h a
',hi_ *, =c u m w s - s < s s m s m a

.s
L s1 :gh-s - :I# =_-

=

|O M Q (J D % S V (D % 4 t) C < Q t) ':0 % S du* ~' o r, t e; n d m C C, 'o't s a g g h t b u t s;s 0 N N w w n n v n s s e # s w a n n n n ,I .
-a

P
E e

e
,

. - _-__--,,,. -. ...r - - , ... . _ . . . . - _ _ , _ . _ - _ _ . - _ - , , . , , . . . . - , , , , . _ . .



~

.

_.
.

|

6
'

.5
'

.

.
~ i Br* -

.

k |i
-go 4

is ge : i

*t o ;
Iq .i j>en o = a c h. :

>a 3 = ~ = - _.d .% D $ G v 6
o ., " 1 1,

. .*2, = 97 6 k t

i. 3 4b 8
' '

1 1
"* w to sm n ..

~5 u 2
'u w 3 %

.k'
.g e k

.

' d sEO "N E
~

m 7 '-

< {-
k g

N d t '
W $N Y .-m W =q =* *t1

.

.

N h !n , 4% g
$ ( k ( D \ k Y O

*
N

-

i' ! !W

|
-

a =a h *Az e e s a 4 4 4 2 2 m e o u
N N-

. _t

~k ]:{ |n I k'i
m- -

2
o g 2 * | R

'

0 ;t h S $ d h M *hc R !c K G h C'4-E
4 - +-

h>- N N 3 S 4 Sg j E j N O 6 h 5 w w w A b 4 b
N

~

YM. M 4 * 4'O, 9 i M 9 i ". N 9 N. N i D D.W " , -
.

J
W =

}.
T i=

g *e ',

$ M
.

$
B[ D h) +AbL i, 4 L 4 6 o 9 4 3 . 2 o 2 3

i

3( a ">
.a. w1 4 % o o w w w w o a om e- 4 ., ~~.

'9 1e la=
1

5
- +

gs=gT -3 s3 "i % -r A a * Rg g g a,o mv g w ~s s% s
-a s

s 2 ;
_iEs s -

s so> v s e.o s -m m > xs w .s k ,

4 8 ;s o s w' N 3 9 3 N 9 N 9 M M 9 Q M 9 N*. M N N. B. ".
n n o x

k '

-

A?
13, A-_- _s _k

-

[, gg s < x-

9{_*sm%g,3
,, 4 < < < < < N < < : 4 4 4 .:- 2 ;-" jd :

* x w m x w n % n a m s e
! it bg e e i.. p

-E * m n e t e t t t <zs t a t t t ?,| . e ; e G "te e "R R 3 R R n s s w u * w s w s *= "x\
--

t

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



_ __ __

,

,

-
..

k k -
O o

'

.

k=.g
As I)

. 5 R =4 )( N 4
- --

g4 Iwe o sI g4 3% 0 h
s e t' , e*

I | ,, I E 3

4 \ *e- * n n-> s ._

,5 -o- & --

!y |"~ hI
h k b

-,

p 5 S f
'

a % *

s |"* 53 5 1 B
:;

; ,
A. I

=4 <, 4o Em ? %',
i,a -u 4 q&e R' ,o-
~O ~~-

, 4 %a G
.- e ~o -

ggj |E NIn D k,g g 'a- Ew g
! # $ $

' ~

3 k 3 g ( O l h $ e$R 4 ~9j f s k h
^

l "l1g g 4 - e s s s s t % t t. e e-. - - ~;. -*-

g , g g t, s t * % i ; '; ;,
. c

: s a s - - -
, .

- ..

b k k k k; o
E a- v S % B u S o o b .s

-

n - ~ -
- ,.

~k |$ |g g4z
! 9 *e a2

E w5 8 % S2 @, d 3 N k 4 ~':-g h t $,.,̂ t g''e,.i
ti a a 6 -> "ey s'

W 3-
-

>. > w. m x w s s .
* g gn S S N N B N b. m n.s. '>ô . ^; 3 ^
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AFFENDIX D
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OtTT OF ROUNDNESS

% = 100 DMAX - DMLN
Do

PIPELINE: 26/36"-0BBC-15

Do = Average I.D. = 25.25"
Do = 64.135cm
DMAX = Maxima I.D.
DMIN = Minimum I.D.
Do = 35.25 = 89.535cm

.
Pipe % Pipe % Pipe %

Position Ovainess Position Ovainess Position Ovaluess
#
304A* 2.12 314A 0.62 323A 0.78.

3048 1.23 3145 0.94 3233 1.25
304C 1.01 314C 1.40 323C 1.25
'305A 1.23 314D 1.40 323D 0.94I. 3055 0.45 315A 1.25 324A 1.25

*

E(305C 0.45 315B 1.09 324B 1.87
'305D 0.78 315C 1.09 324C 1.87.

,' 4 306A 1.17 315D 0.78 324D 0.78
306B Tee 316A 0.78 325A 1.40

,

306C 1.23 3165 0.94 3255 2.34
q306D 316C 1.72 325C 2.18
307A Reducer 325D 0.62

, 307B Reducer 317A(45' Ell) 0.62 326A(90' Ell) 0.94'- 308A 0.94~ 317B(45' Ell) 0.16 326B(90' Ell) 0.47
3085 0.62 317C(45' Ell) 0.16 326C(90* Ell) 0.62
308C 1.56 318A 0.62 327A 0.62
308D 0.78 318B 1.40 327B 0.78
309A 0.78 318C 0.62 327C 1.25 -

3098 1.09 318D 1.56 327D 1.09
309C 1.09 319A 0.94 328A 1.09
309D 0.62 319B .1.40 328B 1.25
310A 0.94 319C 1.87 328C 0.78
310B 1.09 319D 1.09 328D 0.78
310C 1.09 320A 1.40 329A 1.09'
310D 0.47 3203 0.78 329B 1.25*
311A 0.94 320C 0.78 329C 1.25
3115 0.78 320D 0.62 329D 1.40
311C 0.78 321A 1.25 330A 0.47
311D 0.78 3213 1.25 3303 0.47*
312A 0.94 321C 0.94 '330C 0.78
3123 1.40' 321D 1.09 330D 0.78,

312C 1.56 322A 1.25 331A 0.62
312D 0.94 322B 1.56 3313 0.78.

313A 0.78 322C 1.40 331C 1.09
3135 0.78 322D 0.62 331D 0.78
313C 0.62 .

313D 0.94

*At Service Water Pump Structure.

.

*
.
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2 = 100 DMAX - DIGN
. Do

*

PIPELINE: 26/36"-CEBC-15

Do = Average I.D. = 25.25"x
i. Do = 64.135cm'

\'
DMAE = N==4=ama I.D.

- - DMIN = Minimum I.D.
Do a 35.25 = 89.535cm,

*
.

. Pipe '9 1 Fipe % Fipe I
22RLligg Ovalaess Z23131gg h Position Ovalaess-

.
~

332A~ 1.25 342A 1.'87 353A 0.78.

3325 1.09 3425 1.25 3535 0.94
332C 1.09 342C 0.78 353C 0.781

m 332D 1.09 343A(90' Ell) 0.78 353D 1.09
,' 333A 1.56 3435(90* Ell) 1.40 354A 1.56

333B 2.03 343C(90' Ell) 1.56 354B 1.72
333C 0.62 344A 1.72 354C 1.25,

333D 0.62 3445 1.25 354D 0.94 .

334A 1.09 ' 344C 1.09 355A 1.09
3348 1.87 344D 1.25 355B 2.34
334C 1.72 345A 1.25 355C 2.18

- 334D 1.09 3458 0.78 355D 1.09
1 335A 1.40 345C 0.94 356A 0.78

3358 1.56 3450 0.94 3565 0.94;

335C 1.09 346A 1.09 356C 1.25
'

; 335D 1.40 3468 1.40 356D 1.25
336A 0.94 346C 1.25 357A 1.09

.3363 1.56 346D 0.94 3575 0.78
' *

- 336C 1.09 347A 0.78 357C 0.94s
'

J36D 1.25 3475 0.78 358A(90' Ell) 0.78
. 337A 1.72 347C 0.62 358B(90' Ell) 0.62

! \ 3375 2.34 347D 1.09 358C(90' Ell) 1.72
i - 337C 2.34= 348A(45' Ell) 0.94 359A 1.09

s 337D 1.72 348B(45' Ell) 0.47 3598 0.31
334A 1.87 348C(45' Ell) 0.73 359C** 1.09.

,

c 3348 2.18 <J49A 0.47+
. .

338C 2.03 350A 0.62
338D 1.40 3505 1.40
339A 0.62 350C 1.87,

3395 1.25 351A(45* Ell) 0.78
339C 1.$6 351B(45' Ell) 1.09
339D 1.87 351C(45' Ell) l'.25,,

340A~ 1.87 332A 0.31
340B 2.34 3525 0.94* x

' 340C 2.34 352C 0.94
341A(90' ELL)2.65 3520 0.94
3415(90' ELL) 2.34
341C(90* ILL) 2.81 J

.

%

** At Aux Blds.
.
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Otfr OF ROUNDNESS

I = 100 DMAX - DMIN,

Do
FIFELINE: 26/36"-0EBC-16

Do = Average I.D. = 25.25"
Do = 64.135cm
DMAE = Maximum I.D.
DMIN = Minimum I.D.
Do = 35.25 = 89.535cm

.

Pipe X Fipe % Pipe %
Position Ovalaess Position Ovainess Position Ovainess

* ''246A* 0.33 255A 0.78 264A 0.94
246B 0.22 2558 0.78 2643 1.09
246C 1.17 255C 0.62 2o4C 1.40
246D 0.33 255D 0.47 264D 0.78

g, 247A 0.33 256A 0.62 265A 0.47.

g 247B 0.33 2563 0.62 255B 0.94
247C 1.17 256C 0.94 265C 1.09*

,

pg 247D 0.12 256D 0.78 265D 1.25 .

248A Tee 257A 1.25 266A 1.25
248B Tee 257B 1.09 2665 1.25,

248C Tee 257C 1.56 266C 1.40
248D Tee 257D 1.25 266D 1.09

D49A Reducer 258A 0.62 267A 1.09
2493 Reducer 1588 1.72 267B 1.25
250A 1.40 258C 1.87 267C 1.56
250B 0.78 258D 1.09 267D 0.78
250C 1.25 259A 0.78 268A 0.94
251A 1.72 2595 0.62 2685 1.09
2513 0.78 259C 0.94 268C 0.94,

251C 1.56 259D 0.78 268D 0.78
251D 1.72 260A(45' Ell) 1.25 269A(90' ..Z11) 0.62
252A 1.40 260B(45' Ell) 1.56 269B(90' Ell) 0.31
2523 1.25 260C(45' Ell) 1.56 269C(90' Ell) 0.62
252C 1.40 261A 1.72 269D 0.31
252D 1.40 2613 0.78 270A 0.62.

253A 1. 25 261C 1.56 2703 0.94
2535 1.09 261D 2.18 270C 0.94
253C 1.40 262A 1.87 270D 0.62

e 253D 1.09 2623 1.87 271A 0.78
254A 1.09 262C 1.25 2718 0.78
254B 0.94 262D 1.25 271C 1.09
254C 1.87 263A 1.09 271D 1.25
254D 1.25 263B 1.40 272A 1.09

263C 1.09 2723 1.40
263D 0.78 272C 1.25

272D 1.40

*At Service Water Pump Structure.

<
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OUT OF BOUNDIESS

% = 100 DNAX - DMIN
Do

PIPELINE: 26/36"-CEBC-16

Do = Average I.D. = 25.25"
Do = 64.135cm
DNAI = Mart == I.D.

. DIEN = Mini == I.D.
Do = 35.25 = 89.535cm

. e

Pipe. I Pipe % Fipe %
Position Ovainess Position Ovainess Position Owalness

*
273A 0.93- 283A 1.09 294A 0.78
2733. 0.78 2833 2.34 2943
273C 1.09 283C 2.03 294C 1.09 -

273D 0.78 283D 0.78 295A(45' Ell) 0.78
274A 0.78 284A 1.25 295B(45' Ell) 0.47
2745 0.31 2845 1.25 295C(45' Ell) 0.47
274C 1.56 284C 2.34 296A 0.16
274D' O.78 285A(90' Ell) 1.72 2965 1.40
275A 0.78 285B(90' Ell) 2.34 296C 1.40

.

Opening 285C(90' Ell) 0.78 2960 0.62
276A 0.62 286A 1.40 297A 1.40
2765 1.25 286B 297B 1.56
276C 0.94 286C 1.56 297C 0.94
276D 0.94 287A(90* Ell) 1.25.. 297D 0.16
277A 1.25 287B(90' Ell) 0.78 298A 0.62
2773 0.94 287C(90' Ell) 1.09 2785 0.78
277C 0.78 288A 0.62 298C 1.72*

277D 0.94 2885 0.47 298D 1.87
. 278A 1.09 289A 0.94 299A 1.09

2783 1.40 289B 0.78 2995 1.25
1 278C 1.40 289C 0.94 299C 1.25

278D 0.62 289D 1.25 299D 1.09
1 279A 0.47 290A 1.25 300A 1.40

2795 0.47 2905 1.09 3005 1.09
379C 0.94 290C 1.72 300C 1.09.

279D 1.40 290D 2.18 3000 0.62
280A 1.09 291A 1.56 301A 0.94
2805 0.94 2915 1.09 3013 0.78

e 280C 1.25 291C 1.09 301C 0.94,

280D 0.62' 291D 0.62 302A(90' Ell) 2.18
281A 0.62 292A 1.40 3023(90* Ell) 1.25.

2813 1.87 2923 1.40 302C(90* Ell) 1.56
281C 1.40 292C 0.94 303A 1.87
281D 1.72 292D 0.78 303B 0.94
282A 1.56 293A(45' Ell) 0.94 303C** 0.78
2823 1.87 293B(45' Ell) 1.25,
282C 2.03 293C(45' Ell) 0.78'
282D 0.78

..

**At Aux Bldg.

|

!
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OUT OF BOUNDNESS

% = 100 DMAX - DMIN
Do I

1

PIPELINE: 26"-0EBC-53
f

Do = Average I.D. = 25.25".

Do = 64.135cm
IMAX = Nawf == I.D.
DHIN = Nin4== I.D.
Do = 35.25 = 89.535cmo

Pipe I Pipe % Pipe %
Position Osalness Position Ovainess Position Ovainess |, ,

Opening 165A 1.09 173A 0.78
156A* 1.09 165B 1.09 173B 1.09
1563 .0.31 165C 1.09 173C 1.09
157A 1.72 165D 1.40 173D 0.47
157B 1.56 166A 1.40 174A 0.62
157C 2.03 166B 2.96 174B 1.25 -
157D 1.40 166C 1.40 174C 1.40

*

158A 1.40 166D 1.40 174D 0.62
*

1583 2.03 167A 1.72 175A 0.78
158C 1.72 1673 1.25 175B 0.78
158D 0.94 - 167C 1.09 175C 1.40.

159A(90' Ell) 1.25 167D 1.09 175D 0.78
-

159B(90' Ell) 1.25 168A 1.09 176A 0.78
159C(90* Ell) 0.78 168B 1.25 1765 0.78-160A 0.78 168C 0.78 176C 1.25
1605 1.72 168D 1.09 176D 1.09
160C 1.56 169A 1.09 177A 1.40
160D 1.09 1695 1.56 177B 1.40' 161A 1.25 169C 1.25 177C 1.25
161B 0.94 169D 2.03 177D 1.09
161C 0.78 170A 1.87 178A 0.78
162A 1.40 170B 1.40 178B 1.72
162B 1.09 170C 1.40 178C 2.03
162C 0.94 170D 0.78 178D 1.72

.

162D 1.09 171A 1.25 179A 1.72
163A 0.62 171B 0.94 179B 1.561638 0.47 171C 0.78 179C 1.25e 163C 0.94 171D 1.40 179D 2.18164A 0.78 172A 1.56 180A 1.87164B 1.40 172B 1.40 180B 1.72
164C 2.18 172C 1.09 180C 1.40
164D 1.40 172D 0.78 180D 0.78

*At Valve Pit.

,

G

G
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OUT OF ROUNDtESS

% = 100 DMAX - DMIN
Do

PIPELINE: 26" - OEBC-53

Do = Average I.D. = 25.25"
Do = 64.135cm
DNAI = Maximum I.D.~
DMIN = Minimum 1.D.
Do = 35.25 = 89.535cm

,

*Pipe % Pipe % Pipe %
Position Ovainess Position Ovainess Position -Ovainess

.

181A(45' Ell) 0.94 190A 0.94 361A(90' Ell) 0.47
181B(45' Ell) 1.56 1905 0.94 361B(90' Ell) 0.78
181C(45' Ell) 1.56 190C 0.94 361C(90' Ell) 0.78
182A 190D. 0.78 362A 0.78
1825 1.09 191A 1.56 362B 1.87
182C 1.40 1915 1.25 362C 1.72
183A 1.25 191C - 1.40 362D 1.09
183B 1.09 191D- 1.40 363A(90' Ell) 1.25
183C 1.25 192A 1.40 363B(90' Ell) 1.56
184A 1.72 1925 1.09 363C(90' Ell) 1.09
184B 1.72 .192C 0.94 364A 2.18

- 184C 2.18 192D 1.09 3645 1.72.

IS5A 1.72 193A 364C**
185B 0.94 1933

-

185C 0.78 194A 0.78
!- 185D 0.94 194B 0.94

186A 0.78 194C 0.94
1863 0.62 194D 0.62

' 186C 0.62 195A 0.94
186D 1.40 1955 2.18-

3 ~
187A 0.78 195C 2.18
1875 0.94 195D 2.34
187C 0.94 196A 2.50
187D 0.62 1965 2.18,

188A 0.62 196C 1.72
1883 0.78 196D 1.40
188C 1.56 197A 1.40 .

1880 1.09 1975 1.72,

189A 0.94 197C 2.34
1895 0.62 197D 0.47
189C 0.62 360A(45' Ell) 0.47
189D 0.62 360B(45' Ell) 0.16

|
|**At Service Water Pump Structure.
]
I,

_ z _ _ __ _ . _ _ _ _ _ _ . _ _ _ _ __ _ . _ _ _ _ _ .. _ . . . _ _ . _ . . _ _ _-
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OUT OF ROUNDNESS

% = 100 DMAX - DMIN
Do

PIPELINE: 26"-0EBC-54

Do = Average I.D. = 25.25"
Do = 64.135cm
DMAX = yarimum I.D.

DHIN = Minimum I.D.
Do = 35.25 = 89.535cm

.

Pipe- I Pipe % Pipe %
Position Ovainess Position Ovalness Position Ovainess

,

'
Opening 215A 1.72 224A 1.09.

206A* 1.09 2155 0.94 224B 1.87
2065 0.62 215C 1.40 224C 1.09
206C 1.09 215D 1.09 224D 1.09
206D 0.62 116A 1.09 225A 1.40

*- 207A 0.94 216B 1.40 225B 1.25
207B 1.87 116C 1.40 225C 1.25-

207C 1.25 216D 0.52 225D 1.09.

207D 1.40 ' 217A 1.40 226A 1.09
20&A(90* Ell) 1.40 2175 0.94 226B 1.72
208B(90* Ell) 1.87 217C 1.87 226C 1.87

- 208C(90* Eul.) 2.03 217D 1.87 226D 0.78-

209A 2.03 218A 1.72 227A 1.25
209B 1.87 2183 1.87 227B 0.94
209C 1.56 218C 1.72 227C 0.78,

209D 1.09 218D 2.18 227D 1.09
210A 1.87 219A 1.87 228A 1.09
210B 2.18 219B 1.40 228B 1.25
210C 2.34 219C 1.87 228C 1.09
210D 2.50 219D 1.72 228D 0.94
211A 1.40 220A 1.56 229A(45' Ell) 1.09
211B 1.25 220B 1.25 229B(45' Ell) 1.56
211C 1. 25 220C 1.40 229C(45' Ell) 1.72 .
211D 2.50 220D 2.03 230A 2.50,

212A 1.56 221A 2.03 230B 1.56
212B 1.09 221B 1.40 230C 0.94
212C 0.94 221C 0.78 230D 1.87
112D 0.78 221D 1.40 231A 1.72,

213A 1.09 222A 1.40 231B 1.87
2133 1.87 2225 1.40 231C 1.87
214A 1.72 222C 1.09 232A 1.40
214B 2.03 222D 0.94 232B 1.25
114C 1. 25 123A 0.94 232C 0.78
214D 1.40 223B 0.94

223C 1.40
223D 1.40

| |
'

| *At Valve Pit.

:
.
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OUT OF ROUNDIESS

% = 100 DMAX - DMIN
Do

FIF.% % : 16" 0IIBC-54

Do = Average I.D. = 25.25".

Do = 64.135cm
DNAX = Nar4== I.D.
DMIN = Min 1== I.D.
Do = 35.25 = 89.535

e

Pipe % Fipe %
Position Ovainess Position Owainess

a 233A 0.78 242A 0.94
2338 1.09 242B 1.87
233C 0.78 242C 2.18
233D 0.94 242D 1.09
234A 0.78 243A 0.94
234B 1.09 243B 0.62
234C 0.78- 243C 0.94
234D 0.78 243D 0.62 .

235A 0.94 244A 1.87
2355 1.87 244B 2.18
235C 2.34 244C 2.18
235D 1.25 244D .1.25
236A 0.14 245A 0.47
236B 0.78 245B *1.25
236C 0.78 245C 1.09
236D 1.25 245D***

237A 0.78
2378 1.25
237C 1.25
237D 1.40

1 238A 1.40
2388 2.18
238C 2.18
238D 0.78 .

239A 1.09,
2395 1.40
239C 1.25
239D. 0.78
240A 0.62,

2405 0.47
240C 0.62
240D 0.94
241A 0.78
241B 0.78,

241C 0.62
241D 1.25

**At Service Water Pump Structure.-
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/ 'o UNITED STATES
* E ''[7;, d,,g NUCLEAR REGULATORY COMMISSION

' . , ,E WASHINGTON. D. C. 205555 g't . /e *

j g, e r..s.. /
.

November 2, 1983
'

.

Charles Bechhoefer, Esq. Dr. Jerry Harbour
Administrative Judge Administrative Judge .

Atomic Safety and Licensing Board Atomic Safety and Licensing Board
U.S. Nuclear Regulatory Comission U.S. Nuclear Regulatory Comission
Washington, D. C. 20555 Washington, D.C. 20555

Dr. Frederick P. Cowan
Administrative Judge

6152 N. Verde Trail
Apt. B-125
Boca Raton, Florida '33433 '

In the Matter of. .

CONSUMERS POWER COMPANY
(Midland Plant, Units 1 and 2),

Docket Nos. 50-329 OM & OL and 50-330 OM & OL

Dear Administrative . Judges:

At the hearing session held on November 17, 1982 Consumers Power Cor:pany
(CPC)wasgrantedpermissiontosubmitanaffidavitexplaininghow *

certain piping, although analyzed to a seismic criteria of .12 . meets9 ycurrent criteria. The Staff stated that, after reviewing the affidavit,
it would notify the Board of its agreement with it. (Tr. 9041-9044).
By letter to the Licensing Board from Mr. Steptoe, dated February 3,
1983, CPC submitted an affidavit by Dr. Thiruvengadam. Enclosed is an
affidavit by Dr. W. P. Chen indicating concurrence with
Dr. Thiruvengadam's affidavit.

- Sincerely,

Q
Michael N. Wilcove
Counsel for NRC Staff

1 Enclosure : As stated

:

'O&t205U3BT~BJTIOh
~PDR~%DOCWO30003 W
G ~PDR' y

'
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R UNITED STATES OF A!1 ERICA
! '. IJUCLEAR REGllLATORY C0rMISSI0ft
i

BEFORE THE AT0!i!C SAFETY Afl0 LICErlSI!!G BOARD

In the Matter of
( .

)...

)
. ..

-
,

C0!!SU::ERS POWER COMPA!4Y ) Docket flos. 50-329 OM & OL .

'

(Midland Plant, Units 1 and 2)

AFFIDAVIT OF WELLINGTON PAUL CHErl

I, Wellington Paul Chen, being duly sworn, state as follows:
'

1. I am the Manager of the Stress Analysis Unit of the Systems

Engineering Department of the Energy -Technology Engineering Center (ETEC).
-

'

ETEC is under contract with the Nuclear Regulatory Comissicn to provide

expert technical assistance requested by the NRC.

. 2. Within ET'EC, I am directly responsible for providing all technical
~ '

reviews and evaluations requested by the NRC which pertain to underground
.

piping of the 111dland Plant, Units 1 and 2.

3. I have reviewed the Affidavit of Thiru R. Thiruvengadam, dated
t

January 21, 1983 and submitted to the Licensing Board as " Enclosure E" of a.

letter from Philip P. Steptoe to the Licensing Board, dated February 3,
1983.

4. I am in agreement with both the contents and conclusions of the
!

above-mentioned affidavit by Dr. Thiruvengadam.! *

*

f

M(,o,,

h

l
Wellington Paul Chen

Subscribed and sworn to before
me this tf day of August, 1983 ,

*

kt [ k bli
liotary Puolic 4 ARTHUR E. MILLER.

$ noney rutuc . cAurotNM
My comission expires: N Ps' Y$|$ fs"E$r i

{ W f???|''?. W 'N N).N D
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} Docket Nos.: 50-329/330 OM, OL
a

,
,

MEMORA*lDUM FOR: Ellen'Broven, Attorney, Office cf the ExecuFve Lescl Directar
|!r

im 1 Hood, Froject !4a;i4e''. Li:en-ing Br nc N. 3, OL1

1 T H:.

S'h. JECT : RESP 0id2 TO A. FRiELL's LETTER 0. mal'C!! 20,1921"

.i

Mr. A. Farnell's letter of March 20, 1931 requests clarification and/or acai-
-

tional response to some of the NRC Staff's Answers to Interrogatories Filed
3 Consurere Pov.br Conaany. A re d. t.: c h of ."r. Farne!?': concerns tolic',s:

!,
One concern expressed by Mr. Farnell is the use of the word "primarily" at

The answer to Interror atory 6, page 9, states that the means by whichpage 9.'

tha staff communicated its pos1 tion as to the inaceouacy of the licensee's
response was "primarily" by the issuance of additienci questions en the sae
subject. Additional means by which the staff cocunicated its oosition was
by handouts and discussions at meetings. The only case for use of meeting

-

handouts to this end is identified by footnote number 1 to Table 6-1 of the ,

answer to Interrogatory 6. Except for .the seismic input matter discussed
below, where meeting discussions were dsed to conimunicate staff positions as
to the inadequacy of the applicants response with respect to criteria, these'

discussions were followed up by issuance of additional questions identified in
the staffs answer.'

The followup communications to the staffs seismic input requestsE rior top

December 6,1979 were comunicated as "Open Items Associated with Staff Review
of Midland Plants, Units 1 & 2 FSAR" (S. Varga letter of March 30, 1979,
Enclosure 1, item 1 under " Geology and Seismology,"), and then orally during
meetings with Consumers as documented in Enclosure 4 (Item 1 under " Geology /

,

Seismology Branch") to " Summary of April 10-11, 1979 Meetings on Open Items'

Regarding FSAR Review'', dated April 25, 1979, and in " Summary of July 19, 1979
Meeting on Site Geology and Seismicity" dated October 16, 1979. Relevant,

staff communications after December 6,1979 were identified in the answper to
Interrogatory 11.

.-,

t
1

M aff Requests 361'.4 and 361.5 from enclosure 1 to S. Varga's letter ofSt
. ; . June 20,1978, and followup Request 361.7 from enclosure 1 to S. Varga's
:' letter of February 14, 1979.
.j .
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O The v.o J " enc.'.tially' cn page M (eacnad paragrapi, of ansoer'; onc on page
-33 (c ccurring twice in the fir;t peregraph of answer) may be deleted, except

.j that the answers also idcntify the Staffs need for information with resoect to1

i (1) seismic input and (2) underground piping and associated components.

The word " essentially" in tne second parugraph on pcge 42 may t: deleted,I

to the difficultiest..ct the preceeding twe ; aracrephs of the answer rete.exce.p
n:,i;2.cd tb the en-::ine acry:t ef the r-v4w. ind the r,cea for resaktion

; ci <= w M o..;co; i.4p4. L..c cxcept th:t the SuMequer par?grr,th of the answer
.c

! (nap D.) identifies information needed v.ith regara to undergrvund pipirig.

Witn respect to Mr. Farnell's requnts regarding interrcgatcry 11 and Tabie 5-1,
i.i:etings havt been scheduled to discuss Staff review of A endacnt 85 containing
responses.to requests 39-53 and are being scheduled to discuss Consumers plans

'''dir. s with respect tc cracking cf the concrete founcation of the B: rated'

6-

c-tu. 5:...-.y Tank. circr in th; ::i:"ic analyses +or tn= Control h.er, t|.a
emerging concept of a oin wall support concept for the Service Water inice,

Structure, and other remedici item:. We will endeavor during the conclusion
cf these meetings to identify any resolutions which may be acnieved ana any
neeas for further intormation.

~

-

/

*

\

g Darl Hood, Project Manager
7 Licensing Branch No. 3

% Division of Licensing
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NUCLEAR REGULATORY COMMISSION
, e.= 3

$..$'.5.Y.'.'N. EFORE THE ATOMIC SAFETY AND LICENSING BOARD. . . -., ,

i.

.if *ka. of Docke't Nos. 50-329-OM
-y/||4\\ 50-330-0M T
CON RS POWER COMPANY 50-329-OL

.50-330-OL
,

(Midland Plant, Units 1 and 2)

IESPONSES TO STAMIRIS' DISCOVERY JEQUESTS,

PURSUANT TO BOARD ORDER OF MAY 8, 1981, -

Pursuant to the Order of the ASLB dated May 8,1981, Consumers Power Company

hereby provides the following responses to interrogatories of Ba /C@*s7Nark
'

Stamiris: . c' g n ? {'' , , '
/Fe /

hW.%I {
.

[2 C'Q
-

Questions 5(b) - 5(e) (January 26, 1981 Recuest) ''',0198\"'U -
g...

On what basis was the decision to remove and replace tha'-fauttf$L,uo* sons
r--r c. e5(b) {,1

fill under the administration building made? $ ., D .

',':- ion i .f {'\Y
'

:

The basis for the decision was the status of building constr ,

in this area at the time the problem was discovered. No construction

above the grade beam and footings had been completed. The most
. ... _

economical approach was to remove and replace the grade beam and the

jupportingfill.
,

i

5(c) Who made this 5(b) decision?

The decision was made by the Bechter* Project Superintendent. (Joel Newgen)

!

|' 5(d) When was this (5b) decision made?-

The decision was made in September,1977.
,

'

'
5(e) Describe and explain any alternative corrective actions ever considered

and rejected for the Administration Building, if such cossiderations
were made.

0 o3
- -

5
| No alternative corrective actions were considered. I
l

l
-
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Question 13 (April 27, 1981 Esquest
.

Response

|' |

During the period of December 6,1979 through April 30, 1980, concrete:

,

work on the Diesel Generator Building included placement of the following:'

b
"

c, removable roof plugs for bays 2, 3 and 4, mud mats and base slabs for the

stairtowers and north entries, stairs and slabs for the north entryways

; i and the parapet well for the west stairtower.

Dates for the concrete pours were as follows:'
,

December 6,1979 - removable roof plug bay 2

December 10, 1979 - removable t;oof plug bays 3 and 4

January 30, 1980 - and mats for stairtovers

February 13, 1980 - base slabs for stairtovers ;

- February 13 1980 - und eats, north entries bays 2 and 3

February 26, 1980 - stairs and slabs for all north entryways

February 26,1980 - parapet wall for west stairtower
,, ,

|

No work was performed by way of excavation or sealing of cracks duriPS _
_ _ _

this period.

4

The " grade slabs" mentioned (in Applicant's Response dated March 30, 1981)

refer to the concrete slabs at elevation 634'-6" in all four bays of the

building. Concrete ' work on these slabs includes mud mats, structural
!

slabs, and underlying ductbanks. The curbs referenced are the pads for
|

motor control centers in all four bays. I
-

e

The NRC was advised of Applicant's intent to resume construction on the'

diesel generator building in MCAR 24, Interim Report #7, p. 14, attached,

to a letter from Stephen Howell to James Kappler dated September 5,1979,
-

,

a

9

e

1

i
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. i
I and in MCAR 24, Interim Report #8, p. 3, attached to a letter from Howell
e

- !
to Keppler dated November 2,1979. In addition, the NRC had a full time

inspector assigned to the Midland site during the time period in question. .%,

;

e, No work related directly or indirectly to soils or soil settlement was

:g performed during the time period in question.

,
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i )
In the Matter of )

)
. CONSUMERS POWER COMPANY ) Docket Nos. 50-329-OM
' ) 50-330-OM

(Midland Plant, Units 1 and 2) ) 50-329-OL
) 50-330-OL'

) .

CONSUMERS POWER COMPANY RESPONSE TO INTERVENOR

[ RESPONSE TO 5/8/81 MEMORANDUM & ORDER OF THE
' BOARD, AND APPLICANT'S 5/6/81 RESPONSE AND MOTIONS

FOR PROTECTIVE ORDER

On reading Ms. Stamiris' latest pleading captioned

"Intervenor Response to 5/8/81 Memorandum and Order of the

Board, and Applicant's 5/6/81 Response and Motions for

ods ernatto

|
Protective Order" one cannot escape a feeling of deja vu:

present, once again, is the same unusual and highly confusing

mixture of comments on previous discovery interspersed with

apparent motions to compel.. A new twist is the addition of

comments on tihe Board's ruling.
!

Ms. Stamiris' comments on Consumers Power'st

!

? responses to her " discovery questions" about which she-

4

accurately and candidly states "the quality of my discovery,

!

; questions has been lacking at times" (page 5) appear to be
!

'

fj little more than mere gratuitous shiping which hardly warrants

! response. 1

! l
!The two items she has requested the Board to rule

on are:

::1;e 11G G ' 35h#Sp G
,

!.

8
._. _ _ . _ _ . , - _ . . . ,|
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I
1. A " direct ruling" on Request #10 of Ms. Stamiris',

{ 3/27/81' Request which she claims was never mentioned in the

j Board Order, and

2. A motion to' compel Consumers Power to supplement
!
'

its response to #5 document request of the 1/14/81 Follow-up

series page 3 of the 4/28/81 summary", pt suant to 2.740(e).

An analysis of these requests demonstrates why
;

! Consumers Power deemed it necessary to apply for a protective
!
. order.

.. I. Factual' Background

The long and tortuous history of Ms. Stamiris'
,

discovery requests is well known to the Board. This latest ,

,

,

|
request is merely the latest and most flagrant example of

ths seemingly unending succession of Stamiris filings.

| In order to clear up all discovery disputes the

Board' issued an order on 5/8/81 dealing with all pending
1

discovery requests. The only issue left open by the Board;

was the motion with regard to a protective order on future
.

'

discovery.
;,

i II. The Board's Order Permitted Ms. Stamiris to Respond
! to the Motion Concerning Future Discovery but not to

;j Rehash Old Discovery Requests

|

[> The Board stated on page 5 of the order that Ms.

I Stamiris had until May 21st to respond to the motion with
t

j respect to future discovery In doing so it noted at page
!

six that "we consider discovery to be essentially closed and
,4

-I .

that we will be most reluctant to permit any further discovery,,,
t

'

except as specifically required by this ruling or by 10 CFR-

|

~

A _ . . _ _ _ __ . _ . . - . .
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d 52. 740 (e) . " At page 2 of the order the Board noted the

!
- reasons for this reluctance towards any future discovery:

that discovery had been in progress for nearly six months,
,

that Consumers Power had supplied a large amount of discovery

1 to Ms. Stamiris, that prepared testimony is due to be filed

I soon, and that the hearing was about to begin.
,

It should be emphasized that the Board ruled on

all of Ms. Stamiris' then pending discovery requests.+

Therefore any discovery request submitted prior to that time

f; was denied to the extent it was not specifically granted in

the order.+

III. The Alleged Future Discovery Requests are Merely Old
Requests Which Ms. Stamiris Seeks to Relitigate Not
Future Discovery or Supplementation of Past Responses

~

A. Request #5 to Ms. Stamiris' 1/14/81 " Followup Requests"

Ms. Stamiris seeks a supplementation to Consumers

Power's response to the first paragraph of her Request 65

which reads:

5 The reports provided were numbered SB
'

13752- SB 13956 although not in that sequence and
with many pages missing. It appears that these
Bechtel reports st - ing from the Administration

.

Building-settlement. problem have to do with plant'

,

i area fill soils and as such are important to this
,i proceeding. Please provide these file pages: SB
< '' 13770, 13771, 13790-13794, 13816, 13817, 13818,

: 13829-13854, 13867-13912, 13920-13953, 13955 and

| any beyond SB 13956 in this series on soils.

| "This request was dealt with at pages 16-17 of " Consumers
I Power Company Response to 4/28/81 Summary of Intervenor,

Outstanding Discovery Requests and to Ms. Stamiris' Motions
'i

to Compel; Conmuners Power- Company Motion for Protective
i

.-
*

i

$
't
1-
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Order on Certain Pending and All Future Discovery by Stamiris",

4
2

i and Appendix B, Question 5. The Board ruled on this request
,

at page 4 of #5 Order.

i ..
In seeking to relitigate this issue Ms. Stamiris

,t

has conveniently sought through procrustean logic to torture

her attempted relitigation of an issue she lost into the
category of 10 CFR S 2.740(e) " Supplementation of Responses".'

~

It is interesting to note that this is the on1y regulation
mentioned by the Board and the only one Ms. Stamaris uses.

. c
i The only new ground for this purported duty to
.

supplement is the alleged statement by Mr. James Brunner,

Consumers Power attorney, that she had been given Bechtel's

"whole file" on the Administration Building. Mr. Brunner's

recollection of the phone call is that he never told her

that every single document having reference to the Administra-
:

tion Building had been provided in response to her discovery
,,

*
request. Indeed, had she made such a broad discovery request,

'

,
Consumers Power would not have responded as it would not

(*
have satisfied the " reasonable particularity" standard''

i required by 10 CFR. 52.741. Consumers. Power is aware of 10
e

,

f
CFR 2 740 (el (2) and submits that it has complied with this,

regulation. At the top of page 10 of.her May 20, 1981 p' leading,

Ms. Stamaris sets forth a new request which is, as usual,

much broader than the original request. Now she is seeking
P

.any documents referring or relating to a certain SB numbered

i4

*'The substance of this phone' call was documented in a'
i letter from Mr. Brunner to Ms Stamiris. Ms. Stamirir later,

! confirmed its accuracy
;

|

7
.
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- f document. This is not a, request for supplementation of a ]
1

Ipast response but rather a purported clarification of a past
,

discovery request which is in fact a new, broader discovery

L request.
, ,

f The most egregious portion of her pleading are her
'

.t "new requests" which are set forth at the bottom of page 10.'

,

These requests are "new" and are clearly not a supplementation
.

of a past document production as no document production was#

made on this subject since the Board determined that the
.

? request was improper. Moreover, the requests, even if filed

timely and not already denied by the Board are objectionable

on the grounds of being overbroad.. ,

B. Request #10 of Stamiris' 3/27/81 Request

'

{ This request was included in Ms. Stamiris' 4/28/81

I Summary, was dealt with in paragraph 10 to Appendix B of
i-
| Consumers Power response and was denied by the Board at.page

6 when it stated that "... Applicant's motions for protective

! orders with respect to outstanding discovery are granted
1

j " (emphasis in original) . Ms. Stamicis motion is really for
,

reconsideration of a Board decision and hence had to be made

ff within the ten day period. Therefore it is untimely.
I'j Furthermore no additional information is set forth which was
!

not before the Board earlier. *

| -| IV. Conclusion
.i

1 For the reasons set forth in this response, the
4

!| Board then must deny Ms Stamiris' latest discovery request

'i- and enter and enforce the Protective Order
,

i:

ii

!

.
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Respectfully submitted,

By . ,

- ' Alan F. Farnell gi Attorney for Consumers
; Power Company

,

i
ISHAM, LINCOLN & BEALE<

3 One First National Plaza
Suite 4200

.

Chicago, Illinois 60603
| (312) 558-7500

DATED: June 3, 1981

.
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UNITED STATES OF AMERICA
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BEFORE THE ATOMIC SAFETY AND LICENSING BOA 2"*
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'| In the Matter of )
))' CONSUMERS POWER COMPANY ) Docket Nos. 5C -::3 OM & OL

,

) 50-330 OM & OL
(Midland Plant, Units 1 and 2) )
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j CERTIFICATE OF SERVICE

I, JoAnne G. Bloom, hereby certify that a copy of
Consumers Power Company Response to Intervenor Response to
5/8/81 Memorandum & Order of the Board, and Applicant's
5/6/81 Response and Motions for Protective Order was served

|, upon all persons shown in the attached service list by
deposit in the United States mail, first class, this 3rd day''

of June, 1981. In addition, a copy was sent by Federal
i Express to Judge Bechhoefer.
I '

i
'

i A.~ sM-

JoAnnd G. loom (

4
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I SERVICE LIST
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}-
Frank J. Kelley, Esq. Steve Galdler, Esq.
Attorney General of the 2120 Carter Avenue

,

State of Michigan St. Paul, Minnesota 55108'

Stewart H. Freeman, Esq.
Assistant Attorney General Atomic Safety & Licensing Appeal Pnl.;-

; Gregory T. Taylor, Esq. U.S. Nuclear Regulatory Commission
,

Assistant Attorney General Washington, D.C. 20555
. Environmental Protection Div.
] 720 Law Building Mr. C. R.'Stephens

~ Lansing, Michigan 48913 Chief, Docketing & Service Section
Office of the Secretary;-

Myron M. Cherry, Esq. U.S. Nuclear Regulatory Commission
;i One IBM Plaza Washington, D.C. 20555

Suite 4501'

Chicago, Illinois 60611 Ms. Mary Sinclair
5711 Summerset Street,

.
.

Midland, Michigan 48640Mr. Wendell H. Marshall.

"* RFD 10
Midland, Michigan 48640 William D. Paton, Esq.

Counsel for the NRC Staff
Charles Bechhoefer, Esq. U.S. Nuclear Regulatory Commission
Atomic Safety & Licensing Bd. Pnl. Washington, D.C. 20555
U.S. Nuclear Regulatory Com.
Washington, D.C. 20555 Atomic Safety & Licensing Bd. Panel

U.S. Nuclear Regulatory Commission
Dr. Frederick P. Cowan Washington, D.C. 20555
6152 N. Verde Trail
Apt. B-125 Barbara Stamiris
Boca Raton, Florida 33433 5795 North River Road

Route 3
Admin. Judge Ralph S. Decker Freeland, Michigan 48623
Route No. 4, box 190D-

cambridge, Maryland 21613

Carroll E. Mahaney_
,

Babcock & Wilcox
,

P. O. Box 1260>

|
Lynchburg,. Virginia 24505

} James E. Brunner, Esq.
; Consumers Power Company

| 212 West Michigan Avenue
Jacks,on, Michigan 49201

1
<

h

.i
et_ _ _. _ _ _ _ . _ _ _ _ _ _ _ _ _ . _ __ _



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

p QQ h Of $ C$

[ g g,MM k h 01/02/81:

jf UNITED STATES OF AMERICA:;j NUCLEAR REGULATORY COMMISSION
- 't'!j BEFORE THE ATOMIC SAFETY AND LICENSING BOARD
if

| In tne Matter of ).i! 1

ti CONSUMERS POWER COMPANY } Docket Nos. 50-329-0M & OL,!
) 50-330-0M & OL,! (Midland Plant Units 1 and 2) )

;!

!!
:; NRC STAFF INTERROGATORIES TO CONSUMERS POWER COMPANY

'il
:r

} Pursuant to 10 C.F.R. 5 2.740(b), the NRC Staff serves the following
-!

interrogatories on Consumers Power Company. In several interrogatories
.-
'

we have included requests for documents. The requests are made in the
,

,

event you will respond absent a formal Motion to Produce these Documents.

INSTRUCTIONS AND DEFINITIONS

1. Information sought in these Interrogatories shall include information
,

within the knowledge, possession, control or access of any agents,

employees and independent contractors of Consumers Power Company.
.

.

2. As used herein, " documents" includes, but is not limited to, subsurface

investigation and foundation reports, geotechnical engineering calcula-,

,

tions, geotechnical evaluations and special study reports, construction
t

plans and specifications, papers, photographs, criteria, standards of
.

review, recordings, memoranda, books, records, writings, letters,
,

telegrams, mailgrams, correspondence, notes and minutes of meetings or of

.i
i

[ p |LF fl1n 0"rr ! nep.
;

.. . -- - - _ - = . _ .__ _. - _ - .
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| conversations or of phone calls, interoffice, intra-agency or interagency
- , |

{j memoranda or written communications of any nature, recordings of

conversations either in writing or upon any mechanical or electronic or,

,1

electrical recording devices, notes, exhibits, appraisals, work papers, !

,- reports, studies, opinions, surveys, evaluations, projections, hypotheses,,

formulas, designs, drawings, manuals, notebooks, worksheets, contracts.
.

agreements, letter agreements, diaries, desk calendars, charts, schedules,

jr appointment books, punchcards and computer printout sheets, computer

data, telecopier transmissions, directives, proposals, and all drafts,

revisions, and differing versions (whether formal or informal) of any

of the foregoing, and also all copies of any of the foregoing which

differ in any way (including handwritten notations or other written or

printed matter of any nature) from the original.

:

} Interrogatory 1
'*

Your response to Question 17 in " Responses to NRC Requests Regarding
:

Plant Fill" regarding piping founded in the plant area fill, states:
>

;I "When two pipelines were parallel and in the same proximity, only one

was profiled."

I (a) Define "same proximity" as used in the above quotation.

; (b) In view of the random nature and varying properties of the fill,
*

what assurance exists that the settlement of the profiled pipelines

is similar to pipelines not profiled?

(c) What assurance exists that future settlement of the profiled

pipelines will be simiiac to pipelines not profiled?

i

..
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Interrogatory 2

.f Your response to Question 17 in " Responses to NRC Requests Regarding Plant-

Fill" includes a Figure 17-1 showing the locations of, some, but not all,
}
i of the piping listed in Table 17-1 of that response. Do you have sketches

-1
1
4 like that of Figure 17-1 identifying the location of the remaining piping

~ '
- listed in Table 17-l? If yes, please provide copies.

I

,I- Interrogatory 3

!. The legend for Figure 17-1 of your response to Question 17 in " Response
.J.

to NRC Requests Regarding Plant Fill" makes reference to a Note il and
,

a Note #2. Neither note is shown. State the contents of these two notes,,

if they exist.

j
Interrogatory 4

,

,

Figure 17-2 of your response to Question 17 in " Responses to NRC Requests

Regarding Plant Fill" regarding piping founded in the plant area fill shows.

some differences between profiles of a given pipe taken on different dates.

j Specifically, the profiles for pipeline 20" - 1HCD-169 between stations

} 3+00 and 4+30 show a decrease in slope changes (i.e., a smoothing out) and
;; relocation of certain peaks when the March / April 1979 profile is compared
:>

to the July 1979 profile. How do you explain the difference of these twoi

i
profiles?

~

i
.j

u

H
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| Interrogatory 5 .

:k Figure 19-1 of your response to Question 19 in " Responses to NRC Requests
p

;}. Regarding Plant Fill" regarding piping founded in the plant area fill shows
t

1 some differences between profiles of a given pipe-taken on different dates.
5

Specifically, the profile for pipeline 10" - 0HBC-27 taken September 1979-

:t

j! is at a higher elevation than the profile of that same line taken in'
:

January 1979. How do you reconcile these differences?

?
|[;- Interrogatory 6

,

..

Figure 19-1 of your response to Question 19 in " Responses to NRC Requests

. Regarding Plant Fill" regarding piping founded in the plant area fill shows
:P

|' some' differences between profiles of a given pipe as taken on different '

j; dates. Specifically, the profile for pipeline 8" - lHBC-81 measured

i,!j in September 1979 is at a deeper elevation than the profile of this

|]. pipeline taken in January 1979 and the change in slope for the Septenber 1979

profile is not as great as for the January-1979 profile. How do you reconcile,

,4 this bahavior?

I
1

[, Interrogatory 7
~;r
'

Have any underground pipelines other than those for which the profiled. ,

}
| j. results are reported in your responses to Questions 17 and 19 of " Responses

c.

to NRC Requests Regarding Plant Fill", and which are not provided in response
: .; .

to Interrogatory 2 herein, been measured for profile? As to any affirmative
i

L4 reply, please describe the results and any sketches of profile results.
- Ia

#
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'! Interrogatory 8
1
j- State the principal architectural and engineering criteria provided
i

j pursuant to 10 C.F.R. I 50.35 to which each of the following structures
:

.g- and components were designed (or were to have been designed) with respect
i
' ,

to soil properties. -foundation support and performance during severe natural

,t phenomena:
'f.
.,i (1) Diesel Generator Building

", (2) Auxiliary Building'

4
(3)- Service Water Intake Structure and integral retaining walls

$- (4) Feedwater Isolation Valve Pits

-(5) Underground seismic Category I piping and conducts-;

+

(6) Undergound piping other than seismic Category I piping, locatedi
-

,' beneath or near seismic Category I structures and components
.

(7) Borated water storage tanks and ring support

(8) Underground diesel fuel oil storage tanks and fuel oil lines

(9) Cooling pond dikes
.

Interrogatory 9;

Identify all principal architectural and engineering criteria identified

i in your answer to Interrogatory 8 which will not be met unless the remedial

. actions proposed or completed for the soils placed and compacted at the
.,

'

Midland site are implemented.,

'

i

'I

k
j
n
|I .

:i
|
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~[ ' Interrogatory 10
o .
h . Midland PSAR Section 2.8.4.1, as last amended on May.28,1969, states
4

|? the followirig design criterion' for fill and backfill: "All fill and

j backfill materials are adequately compacted to insure stability of the
.y

ji fill and to provide adequate support for structures founded on this fill
a-

without excessive settlements."y.
-!
f '(a); With respect to this criterion, define " excessive settlements".
, s

(D) With respect to this criterion, define "adeouately compacted".-

,3

'! (c) Was this-design criterion met for'the fills and backfills as
'. originally placed and compacted-(i.e., prior to the surcharge.( program) beneath or adjacent to the Diesel Generator Building?
t

(d) Has this ' design criterion been met for the fills 'and backfills
which were subjected to the Diesel Generator Building surcharge,,

. program?,

(e) Was this design criterion met for the fills and backfills as originally,

placed and compacted beneath or adjacent to the Auxiliary Building?-

1.:

ji (f) Will this design criterion be met once the proposed remedial action
jf for the Auxiliary Building has been completed?

'

(g) If the answer to Interrogatory 10(f) is no, what design criterionj
will be met?

,

(h) Was the design criterion quoted above met for the fills and backfills
j as originally placed and compacted beneath or adjacent to the Service1

-

Water Intake Structures?

4 (i) Will the design criterion quoted above be met once the proposed
;; remedial action for the Service Water Intake Structure has been

,'_ completed?

di (j) If the answer to Interrogatory 10(1) is no, what design criterion ,

>d will be met?
: .t
~' . (k) Did the original fill and backfills placed inside and beneath the
h ring supports of the Borated Water Storage Tanks meet the quotedy design criterion?

1 ' (1 ) Do the existing fills and backfills placed inside and beneath the
ij ring supports of the Borated Water Storage Tanks meet the quoted
j. design criterion?

[ (m) If the answer to Interrogatory 10(1) is no, what design criterion
is met?

7
:|
:s
,i
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fl.~ (n) Was the quoted design criterion met for the fills and backfills
1}- placed and compacted in the vicinity of the Diesel Fuel Oil
;i Storage Tanks?
-;

'1 .(o) Was all of the fill for the Diesel Fuel Oil Storage Tanks placed
j originially to the requirements of Zone 2 materials?
I

.f- (p) If the answer to 10(o) is no, what areas were not placed to Zone 2
| requirements; on what basis was this material accepted?
9

.I .(q) Was the design criterion quoted above met for the fills and
j backfills as originally placed and compacted beneath and adjacent
: to the Feedwater Isolation Valve Pits?
.

! (r) Will the design criterion quoted above be met once the proposed
:r remedial action for the Feedwater Isolation Valve Pits has been
:: completed?
7. -

;

; -(s) If the answer to Interrogatory 10(r) is no, what design criterion
'' will be met?

I (t) Has the design criterion quoted above been met for the cooling
! pond dikes? If yes, state how this was determined. If no, what

.; design criterion was met?

,

Interrogatory 11 *
;

For all structures and components listed in Interrogatory 8. list all

design bases _(as design basis is defined in 10 C.F.R. S 50.2(u)) of

significance to safety which depend upon adequate foundation support or

>j soil related properties and which would not be met unless remedial actions
!t

!,j are implemented.
,j

,3

!] Intermgatory 12
| *

|" When, if ever, was your intent to include lean concrete as a Zone 2

|j material first conveyed to the NRC? To whom and by what means of

l communication was this intent conveyed to NRC?

.

'

.t ,

| i.

| w. -
_ _ _ _ . - _ . - _ _ _ , _ . _ . . . . _ . . _ . . _ _ _ _ _._ - _
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Interrogatory 13.

Have you performed, or do you know of the existence of, any studies

! of the consequences of. failure of the Midland cooling pond dike? If

yes, provide copies of or a reference to these studies. If no, what is-
>

the justification for not performing such studies?
f.

'

1
.

Interrogatory 14
'

Have you performed, or do you know of the existence of, any studiesv.

I of the probability of failure of the Midland cooling pond dike? If

f yes, provide copies of or references to these studies. If no, what

-is the justification for not performing such studies?'-
i

!

Interrogatory 15
.

In your responses to NRC requests 24b and 51 concerning permanent dewatering,

you used a specific yield coefficient of 14 percent for determining the

volume of ground water to be removed frem storage within-the plant dikes.

In determining average permeability, you used a value of 30 percent for

,| effective porosity. Under water table conditions such as exist at

Midland, " specific yield" means the same as " effective porosity". Provide
|

justification for using two different percentages.
.i

.

,d Interrogatory 16
e

^ jf Inyou[responsetorequest24concerningpermanentdewatering,youused
;,

'{ an erro[ function equation to define water level rise. This equation is
a.

i as follows:
- -

,

I *h=H 1 - erf
i k- /i4K
f M n,tt

-
. . -

4

g 9

g n(hI'
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]4 In applyf'ig this equation you used 0.1 foot for h,1.6 feet for H and

j. 20 feet for fi.
t

e

. In request 49, we asked for additional information on why 20 feet had been,

7

| used for fi when h is defined as the average depth of water. Your response
I
r- to request 49 was that the values of h and H are much smaller because they
?
.; represent the changes in head above the original potentiometric surface
'
.

* while the value of fi is the thickness of natural sands through which the,

4.
'. seepage from the cooling pond is assumed to flow. ~

*

.

. The equation that you used to model groundwater flow, from Bear 1972,
*

{ assumes a horizontal impervious bottom as a datum from which the terms i

; h H and h are measured. It is not clear why you are using one datum.

[ i.e., the original potentiometric surface (approximately 622 feet) to;-

measure h and H and another lower datum (approximately elevation 607),

\ to raeasure h.
t

* .

i
1! Have you performed any studies or do you know of the existence of any

.i

.f, studies done using a single datum from which to measure h, H and fi? If
.t

i ;'. yes,

i (a) identify these studies,
,

..

j (b) do these studies justify your use of two different datums, and
-s

j.' (c) if the answer to (b) is' affirmative, please state the justification
. .

provided in these studies.

.

U
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(j " Provide your justification for using two different datums and show that

i your resultant groundwater rebound time is at least as conservative as
us
C the rebound time would be if computed using a single datum as in Bear,1972.

[ Respectfully submitted,

Ls / -^'~i t
* t'[/' f' ty-]

.~*
'

,

[ William D. Paton,

Counsel for NRC Staff,

Dated at Bethesda, Maryland
*

. this 2nd day of January,1981
i
.
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.' UNITED STATES OF AMERICA
2. ' NUCLEAR REGULATORY COW.ISSIONr.
.!
t BEFORE THE ATOMIC SAFETY AND_t k NSIN3 BOARD
.!
!
! In the Matter of 1:o

q

~k . CONSUMERS POWER COMPANY I Docket Nos. 50-329-0M & OL
h 50-330-0M & OL

(Midland Plant, Units 1-and 2)' )
k
4
P- ~

CERTIFICATE OF SERVICE

k. I hereby certify that copies of "NRC STAFF INTERROGATORIES TO CONSUMERS
5

~ POWER COMPANY" in the above-captioned proceeding have been:. served on the
T' following by deposit in the United States mail, first class, or as indicated

by an asterisk, through deposit in the Nuclear Regulatory Comission's.

:; internal mail system, this 2nd day of January,1981:
;

I-
! * Charles Bechhoefer, Esq. Ms. Mary Sinclair

.

Atomic Safety and Licensing Board 5711 Sumerset Street
t U. S. Nuclear Regulatory Comission Midland, Michigan 48640

Washington, D.C. 20555

] *Mr. Gustave A. Linenberger Michael I. Miller Esq.
Atomic Safety and Licensing Board Ronald G. Zamarin, Esq..

:].
U. S. Nuclear Regulatory Comission Alan S. Farnell Esq. '

Washington, D.C. 20555 Isham,LincolniBeale
1 One First National Plaza
! Dr. Frederick P. Cowan 42nd Floor
| 6152 N. Verde Trail Chicago, Illinois 60603

Apt. B-125'

i Soca Raton, Florida 33433 * Atomic Safety and Licensing
L Board Panel '

; Frank J. Kelley U. S. Nuclear Regulatory Comission
p* Attorney General of the State Washington, D.C. 2C555

of Michigan
Steward H. Freeman * Atomic Safety and Licensing
Assistant Attorney General Appeal Board Panel*

"! Gregory T. Taylor U. S. Nuclear Regulatory Comission
Assistant Attorney General . Washington, D.C. 20555

,

: Environmental Protection Division .

.|! 720 Law Building * Docketing and Service Section
, Lansing, Michigan 48g13 Office of the Secretary
} U. S. Nuclear Regulatory Comission
d Myron M. Cherry, Esq. Washington, D.C. 20555y 1 IBM Plaza
y Chicago, Illinois 60611
1;
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g. James E. Brunner, Esq.

.1 Consumers Power Company
212 West Mit.higan Avenue
Jackson, Michigan 49201

[ -

/ Ms. Barbara Stamiris
.! 5795 N. River

Freeland, Michigan 48623

Mr. Steve Gadler
i 2120 Carter Avenue
p St. Paul, Minnesota 55108

i Wendell H. Marshall, Vice President
T Midwest Environ. ental Protection
! Associates .'
i RFD 10
,L Midland, Michigan 48640
>

T Ms. Sharon K. Warren
F 636 Hillcrest
'

Midland, Michigan 48640

f f
I William D. Paton[ Counsel for NRC Staff
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UNITED STATES OF AMERICA'

NUCLEAR REGULATORY COPt1ISSION -

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of
Docket Nos. 50-329-0M

CONSUMERS POWER COMPANY 50-330-0M

(Midland Plant, Units 1 and 2) l
50-329-OL
50-330-OL

.

NRC STAFF INTERROGATORIES TO CONSUMERS POWER COMPANY
,

Pursuant to 10 C.F.R. 5 2.740(b), the NRC Staff serves the following inter-

rogatories on Consumers Power Company. In several interrogatories we have

included requests for documents. The requests are made in the event you
.

will respond absent a formal Motion to Produce these Documents.

INSTRUCTIONS AND DEFINITIONS

1. Infomation sought in these Interrogatories shall include infomation

within the knowledge, possession, control or access of any agents,:

employees and independent contractors of Consumers Power Company,,

i
i i
'l

-1 2. As used herein, " documents" includes, but is not limited to, subsurface
.

.

! investigation and foundation reports, geotechnical engineering calcula-
,I

t tions, geotechnical evaluations and special study reports, construction
,,

plans and specifications, papers, photographs, criteria, standards of

|

[] s n A

,r - w 'r
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jf review, recordings, memoranda, books, records, writings, letters, tele-
, ,L

grams, mailgrams, correspondence, notes and minutes of meetings or of
i
-; conversations or of phone calls, interoffice, intre-agency or interagency
a

;. memoranda or written communications of any nature, recordings of con-
.h

versations either in writing or upon any mechanical or electronic or
'

electrical recording devices, notes, exhibits, appraisals, work papers,,

'

reports, studies, opinions, surveys, evaluations, projections, hypotheses,

formulas, designs, drawings, manuals, notebooks, worksheets, contracts,

agreements, letter agreements, diaries, desk calendars, charts, schedules,,

i

appointment books, punchcards and computer printout sheets, computer
9

i data, telecopter transmissions, directives, proposals, and all drafts,

revisions, and differing versions (whether fomal or infonnal) of any,

of the foregoing, and also all copies of any of the foregoing which;

j differ in any way (including handwritten notations or other written or

! printed matter of any nature) from the original.
r .

.

| Interrogatory 1
.

| As a result of settlement and inadequate compaction in the fill area, you .,ii

'{ have proposed remedial actions and you have agreed to re-analyze the seismic /

structural analyses of the Category I structures located in this area.
e

('a) Have you verified and evaluated any changes in the design safety
margins available for any Categor I struct r by

vsgrfoming Mk hG4.Eq ,structural re-analysis? bom pa ccmyk < yrin) %

(b) If the answer to (a) is yes, please provide documents related to any
I structural re-analysis perfomed.

I

lI
.

;

ti

t
i

!
. . _ _ , _ . . _ _ _ _ . _ _ . .
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i (c) 'If the answer to (a) is no, please state the reasons for not perfoming
i: that're-analysis,

t

j| (d) If the' answer to (a) is no, but you plan to make such re-analysis,
please state when you plan to do so.,

,-

'! -(e) Have you faci.cred into any re-analysis infomation contained in, or
; resulting from, a letter from Robert Tode to Vice President J. Cook,

! dated October 14. 1980, concerning seismol ical input data acceptable
; to the Staff?
4

(f) If the answer to.(e) is yes, please provide copies of all documents
relating to that re-analysis.

,

I
'

(g) If the answer to (e) is no, please state if you plan to make an analysis
incorporating that data, which structures you plan to re-analysis, and.

when you plan to do so.
',

{ (h) If you believe re-analysis is not required for any such Category I
structure, please state for each structure why such re-analysis is not
required.

(1) Was the floor response spectra for the diesel generator building gener-
ated on the assumption--that the shear wave velocity would not be lower
than 500 feet per second? %

(j) If the answer to Question (1) is negative, please state the assumption
'; used with respect to shear wave velocity.
.
~

(k) How have you assured yourself that the soil shear wave velocity will
: not be less than 500 feet per second for the life of the plant?

b h> m\ Emvi1

.k
;

; Interrogatory 2

The fill material under the northern wing of the service water pump structure

has been found to provide inadequate support. While the portion of the
4
j structure over the fill material is being supported by the main structure
t

'l founded on natural material, through cantilever action, it is stated in

Management Corrective Action Report No. 24, Interim Report 6, issued Septem-

| ber 7,1978, that the total design loads cannot be supported by the main

s tructu re. Your proposed remedial action will utilize corbels attached tc

P

4

.
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the side of the structural wall by bolts. The corbels are to be supported
i
'

by pilings placed underneath them.

Strtr+tn et MM 4R &g,wq dn. der $hkh.n
gg,,

/
(a) What alternative corrective actions did you consider for supporting the

cantilevered portion of the Service Water Pump Structure?
,

6 (b) Was one of the alternatives considered to provide a stable solid founda-
tion support of the cantilever portion of the structure down to the
glacial till rather than the concentrated support design eventually

. chosen?

(c) What structural analyses for each of these alternatives did you perform?

(d) Please provide copies of documents relating to any analysis described
in 2(c) above.

4

(e) Did you factor into any analysis identified in 2(c) above the infor-
mation contained in a letter from Robert Tedesco to Vice President

! J. Cook, dated October 14, 1980, concerning seismological input data -

acceptable to the Staff?

(f) Explain why each of the alternatives identified in 2(a) above was
rejected or accepted.

,

! (g) For those alternatives that were rejected, but for which no analysis
; was identified in 2(c) above, give the reasons for not considering

those alternatives.

| (h) What analyses have you done to assure yourselves that the long longi-
' *

tudinal bolts which will be used in the remedial action will withstand
1 the force proMed in the bending mode?

!

! (1) Please provide wpies of documents relating to any analysis identified
!.} in 2(h).

>I (j) If no such analysis has been perfomed do you plan to do an analysis
'

and if so when?

; (k) Do you have a plan for pre-service and in-service inspection of the
integrity of the bolts during the life of the plant?

(1) If the answer to 2(k) is yes, provide a copy or description of that
plan.

q (m) If the answer to 2(k) is no, state the reasons that such a plan is not
necessary.,

t-
i

., |
4

t

O
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,

'(n) What type of bracing (if any) will be provided to assure that the
vertical piling will resist horizontal forces?

(o) What analysis have you done to assure the adequacy of any horizontal
braces identified in 2(n).

(p) Please provide a copy of any analysis identified in 2(o).

(q) What analyses have you done to assure yourselves that the piling under
'j the service water pump structure will provide adequate vertical support

after the occurrence of a postulated earthquake (0BE)?

(r) What analyses have you done to assure yourselves that the piling under'

the service water pump structure will provide adequate vertical support
after the occurrence of a postulated earthquake (SSE)?

(s) Please provide a copy of any analysis identified in 2(q) and 2(r).

(t) Did you factor into any analysis identified in 2(r) above the infor--

mation contained in a letter from Robert Tedesco to Vice President
J. Cook, dated October 14, 1980, concerning seismological input data
acceptable to the Staff?

Interrogatory 3

The following questions refer to the remedial actions at the service water

pump structure.

'

(a) Is the corbel design such that it depends upon a friction-fit with the
service water pump structure's north wall resulting from the pre-
tensioning of the long longitudinal bolts.'

'

(b) How have you assured yourselves that this friction-fit will be main--

tained under all the design loads for the building?

(c) If the answer to 3(b) is based on tests or other analysis please
,; identify and provide copies of the analysis or test results.

|! (d) How have you assured yourself that the concrete at the interface
,

:| between the corbel and the Service Water Pump Structure can adequately '

:! resist bearing pressures developed as a result of pre-tensioning of
:! the bolts.
||

. (e) If the answer to 3(d) is based on tests or other analysis please
!i identify and provide copies of the analysis or test results.

i
:

$

!

.
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Interrogatory 4

!- In the response to Question 15 of the NRC request, regarding plant fill, it
,

is stated that, " differential settlement primarily induces additional strain.
.

l which is a self-limiting effect and does not affect the ultimate strength of

the structural members." Additional clarification of this statement is+

i needed.

(a) Why do you classify the resulting strains as self-limiting in nature?-

.

(b) How do you reconcile your statement quoted above with your statement,

j concerning the Service Water Pump Structure in the Management Corrective
! Action Report No. 24. Interim Report 6, issued September 7,1978 that

the total design loads cannot be supported by the main structure.
I

,

'

Interrogatory 5

Your responses to Questions 14, 28, and 29 of the NRC request regarding the;

.

causes of cracks due to settlement, the significance of the extent of cracks,
,

and the consequences of cracking, addressed only the existing condition of,

I' the Category I structures.
'i

,

(a) Have you perfomed analyses which provide tension field data under the
design load combinations at any crack locations for each Category I

-

s tructure.

t (b) Provide documents relating to data or analysis described in Part (a).
| (c) If the answer to (a) is no, state why it is not necessary to perfom
( that analysis.

|4 (d) Have you perfonned any analyses to show the limiting tension field
I conditions in which a crack will not propagate.

(e) Provide documents relating to data or analysis described in Part (d).

L (f) If the answer to (d) is no, state why you do not believe it is necessary
| to perfonn that analysis.

'

!

|
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(g) -What analyses have you perfonned prior to loading or surcharging of any
structures or tanks to assure that existing cracks will not further
propagate?r

..

J
l Interrogatory 6

Since the fill was replaced by other material, such as lean concrete, in the
,

| vicinity of the auxiliary building and of the feedwater valve pits, the soil

properties of the foundation material have been changed.

'

(a) Have you perfonned new seismic / structural analyses that utilizes the
9 new soil properties, (e.g. damping valves and shear modules).
i
i (b) If the answer to (a) is yes, please provide documents relating to such

seismic / structural analysis.

(c) If the answer to (a) is no, please state the reasons for not perfonning
such new seismic / structural analysis. '

(d) If the answer to (a) is no, please state your basis for concluding that
these structures will comply with current NRC criteria.

(e) If the answer to (a) is yes, have you perfonned a new soils structural
< interaction analysis for the auxiliary building and the feedwater

isolation valve pits.,

[ (f) If the answer to (e) is yes, please provide documents relating to that
analysis.

|i
1
,'

Interrogatory 7
i

Your replies to date indicate that the effectiveness of the proposed ground'

!I water well system has not yet been established. These wells will be needed
|1

|' to control the ground water level and prevent soil-liquifaction.
';

(a) Will the pennanent dewatering system be designed to withstand the safe
Li shutdown earthquake (SSE)?
't

|

'I
:i
:i
li
' :

!I
'

.
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l' i
(b) If no, will the permanent dewatering system be designed to withstand !

any lesser ground vibratory motion?

(c) If the answer to (a) is no, have you evaluated the impact of soil
liquification on any soil supported Category I structure.

(d) If no, why not?'

(e) If the answer to (b) is yes, what ground vibratory motion has been
j considered?
'

(f) If the answer to (a) is yes, have you performed any analysis based upon
information contained in or msulting from a letter from Robert Tedesco

; to Vice President J. Cook dated October 14, 1980 concerning seismological
input data acceptable to the Staff?

-|.
'

(g) If the answer to (f) is yes, what changes in the dewatering system
- | design and ground water drawdown levels were detemined to be needed.

Interrogatory 8

In connection with your seismic analysis of the service water pump structure
!

| and the diesel generator building have you developed: (1)Lumpmassmodels

(2) Stiffness value for each member (3) Mass at each nodes point (4) Spring

; constants used in the analysis (K,, C,, K , C ' K , C ) and (5) Seismic
x x y y

!' inputs of the modified Taft N21E 1952 record used in this analysis. As to

| any affimative answer, please provide copies.
'i
1 i

|| Interrogatory 9
$

j With respect to the seismic Category I valve pits located in the fill adjacent
i

of the east and west side of the diesel generator building:
4

4

(a) What changes, if any, occurred to these pits during the diesel generator,

surcharge program?
;

.

|

.

I
;F
h

._ .,a
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.i
j. (b) Do any cracks exist in these pits?

d (c) What changes, if any, occurred in the rattle space for the piping
! during the diesel generator building surcharge program?

j Respectfully submitted,

W '' faZh.

'

William D. Paton
; Counsel for NRC Staff
.i

Dated at Bethesda, Maryland
; this 26th day of November,1980.
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UNITED STATES OF AMERICA,

NUCLEAR REGULATORY COM ISSION

|}
BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

.

') In the Matter of )'
CONSUMERS POWER COMPANY Docket Nos. 50-329-0M & OL

.}
A (Midland Plant, Units 1 and 2) J)

50-330-0M & OL

:!-
l

CERTIFICATE OF SERVICE.c

I hereby certify that copies of "NRC STAFF INTERR0GATORIES TO CONSUMERS!

POWER COMPANY" in the above-captioned proceeding have been served on the:t

following by deposit in the United States mail, first class, or as indicated
by an asterisk, through deposit in the Nuclear Regulatory Comission's
internal mail system, this 26th day of November, 1980:,

'
,

* Charles Bechhoefer, Esq. Ms. Mary Sinclair
Atomic Safety and Licensing Board 5711 Sumerset Street
U. S. Nuclear Regulatory Comission Midland, Michigan 48640

; Washington, D.C. 20555 *

,

I *Mr. Gustave A. Linenberger Michael I. Miller, Esq..; Stomic Safety and Licensing Board Ronald G. Zamarin, Esq.

!'
O. S. Nuclear Regulatory Commission Alan S. Farnell, Esq. *

Washington, D.C. 20555 Isham, Lincoln & Beale
*

l One First National Plaza
Dr. Frederick P. Cowan 42nd Floor

i 6152 N. Verde Trail Chicago, Illinois 60603
{ Apt. B-125

;j Boca Raton, Florida 33433 * Atomic Safety and Licensingi
Board Panel

Frank J. Kelley U. S. Nuclear Regulatory Comission
Attorney General of the State Washington, D.C. 20555
of Michigan

Steward H. Freeman * Atomic Safety and Licensing
Assistant Attorney General Appeal Board Panel
Gregory T. Taylor U. S. Nuclear Regulatory Comission
Assistant Attorney General . Washington, D.C. 20555
Environmental Protection Division
720 Law Building * Docketing and Service Section
Lansing, Michigan 48913 Office of the Secretary

U. S. Nuclear Regulatory Comission
Myron M. Cherry, Esq. Washington, D.C. 20555

.i 1 IBM Plaza
Chicago, Illinois 60611
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.u, James E. Brunner Esq.
,{ Consumers Power Company
'; 212 West Michigan Avenue

i Jackson, Michigan 49201
'

.

Ms. Barbara Stamiris.

5795 N. River1

| Freeland, Michigan 48623
";

.

Mr. Steve Gadler
2120 Carter Avenue

q St. Paul, Minnesota 55108

: Wendell H. Marshall, Vice President
.j Midwest Environmental Protection

Associates
! RFD 10

Midland, Michigan 48640
'

Ms. Sharon K. Warren
636 Hillcrest*

Midland, Michigan 48640
,

f f
William D. Paton.

'

Counsel for NRC Staff,
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NOV 6 1980

MEMORANDUM FOR: F. J. Miraglia, Acting Chief, Licensing Branch #3, DL

FROM: R. J. Bosnak, Chief, Mechanical Engineering Branch, DE

SUBJECT: INTER 0GERATORIES FOR UNDERGROUNG PIPING IN THE RAND 0M
FILL AREA AT THE MIDLAND NUCLEAR PLANT'

Please find enclosed pages 1 and 2 of the Enclosure to ETEC letter 80ETEC-DRF-
4465 transmitting interogeratories for Consumer's Power Company. These questions
are submitted in connection with the discovery period related to the upcoming
hearings on the " Order Modifying Construction Permits CPPR-81 and 82". We

will require a rapid response to.these questions so that an evaluation can be
made prior to the hearings.' s

U'V''f % ,

R. J. Bosnak, Ih ef c,

Mechanical Engin ering Branch
Division of Engineering

Enclosure: As stated

cc: J. P. Knight, DE
H. L. Brammer, DE
F. C. Cherny DE
D. Hood, DL
W. Paton, ELD
J. Kane, DE
L. Heller, M
F. Rinaldi, DE
R. Gonzales, DE

Contact: A. Cappucci, DE:MEB, x29476
.
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QUESTIONS FOR CONSUMERS POWER COMPANY COP:CERNING
-

:

.THE DEFORMATIONS OF BURIED PIPING DUE TO.

DIFFERENTIAL SOIL SETTLEMENT AT MIDLAND PLANT Uti!TS 1 AfiD 2

i .

-4

j Reference Responses to the NP.C 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 detemining which of f'Y** d * "
>

the Category I buried lines were to be profiled '''b @
and what was the justification for these criteria? $ 4,

2) It appears that in some sections of the profiled,.

lines the stresses are considerably higher than- '

those listed in the reference. Whatsis 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
of these loads, type of load and their probable
cause?

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 ? *

g
;

6) What assurance is there thst 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 '

ii penetrations. If these lines were forced'into position
1

ji to make the final closure weld or the settlement oc-
j cured mainly after the final closure welds were made,

high stresses could be induced into the piping, com-;;

;j ponents, and supports.

o|{
'

.
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** '' Enc 1csure to: 80ETEC-DRF-4465 ).

Page 2
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| 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.
vonAI//A

8) If the stresses in the profiled lines exceed code l'g e /nMe War'

allowables, how will this be related to the non- yes WAc
profiled lines?

E.6bItA
9) Current profiles refle'ct present settlement only.>

Mb 7How do you plan to account for the additional
Reqq!ue.m oks ,

> -

settlement that occurs over the life of the plant?

10)I~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 pufficient
_

,

'

clearance over the length of the penetration to accom-
modate the differential settieme~n't between the pipe and

'

'

the building and the ex}iectId 5e'ismic excitations?
~

-

12) The accuracy (and reliability) of the method used to M "O~ ~ ' '
.

. profile the pipes should be clarified. -- -

.

|; .
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