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.7 Robert L Tedesco-

; Assistant Director for Licensing ~
~

.
Division of Licensing

_1 US Nuclear Regulatory Commission C, a--

Washington, DC 20555 J'

MIDLAND PROJECT-

NRC REQUEST FOR DETAILS OF STRESd>

| ANALYSES FOR UNDERGROUND PIPING
'

FILE: 0485.16/Bl.7 UFI: 70*01 00234(S) 15100(E) SERIAL: 10113

As requested in your letter of October 20, 1980, please find attached 15 |

:opies of a summary of the calculations for stresses in underground piping due
.

'

to differential settlement at the Midland site. Also attached are the
! calculational input sheets.

After examination of the details provided we agree that a follow-up meeting,

should take place to discuss the results of our calculations and those
provided by the NRC's consultant, Energy Technology Engineering Center (ETEC).

.
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JWC/GSK/RLT/cr

1 CC RJCook, Midland Resident Inspector
.i
Li

!

l,
.)
!
4

!
t

!
4

\
*

'
.

,

,

oc1180-0102a100
t; ._.-e ip.- - - - ,. . n .

3
___________:--_____ _:- - - -- - - - ~ - '



-

._ _ 2__ m_ .- - -- _

; - . . . .
. .

. -
.

p
4

.

Bechtel Associates Professional Corporation.
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,

SUlefAIT OF SETTLEMENT STRESS

.
CALCUIATIONS FOR BURIED PIPING.

;

'. b

The approach for this analysis was to model portions of this buried piping for
which settlement data is av=f1=ht= and perform analysis by computer to deter-,

mine stresses due to differ ==e4=1 settlement. Settlements were applied as.

displac====*= to artificial vertical restraints at some key points along the
length of the pipe so that the deflected shape of the pipe centerline approachee

'

the measured settlement profile as closely as possible. Setti-*= at each and
'f every available point were not impet; hoeuver, an adequate ameber of points were

! used to closely describe the settlement profile. The starting point was chosen
5 as an artificial anchor with applied vertical displacement and with rotations
'

released. It should be noted that this analysis reflects differential settle-
ment stresses only in the buried piping. The stresses are compared to a limit

'

of 3Se as stated in equation los of NC-3652.3(b) of Section III of the ASMR
Code, 1977 edition. This limit was used as a guide only. Mid1==d piping.

systems are being designed to 1971 edition of the ASME code with Se mer 1973
.

addenda applicable. Prior to the 1977 edition limits for settlement stresses
were not considered by the code.

' The Bechtel computer code, ME101, is based on the SAF progree and is ifname and,

elastic. Output from the program is in the form of soments at the node points
,

of the model. Stress in the pipe is dete =4==d by the relationship:
,

.

;. De= ,
.i
;i

a

] where 7= longitudinal bending stress
i i = stress intensifaction factor

t ?
Ll M = h=adi== moment at p int under considerationD

.j
'

Z =
.

section modulus of pipe

'i
;
1,

d .

i.

I |
4:
^h

1 .

4

- 1,
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Finally, plots of the deflected shape of the centerline of the pipe in the..

vertical direction frc:n the computer analysis and neasured settlement profile
]g have been made for comparison of final calculated shape with field nessurements.
' The request for backup calculations to the stress values originally reported --

; in Table 17-2 is responded to as follows....

s
1. Updated profiles have been obtained on some of the lines identified in,

? Table 17-2, Rev 2. Hew stress values with bachup calculation are provided
j in the enclosed markup of Table 17-2, Rev 2. Gese lines =ay be identified

]- by entries in a column entitled " Corrected Stress Vr. lues." Qe updated
g Profiles are indicated in the calculation input sheet.

2. Updated profiles for the ramahder of the lines in Table 17-2, Rev 2 will
be provided in the Hovember 1900 sulznittal of responses to G C questions.

' Results of revised stress calculations corresponding to these updated
.! profiles will be supplied at a later date. This vill be included as a

revision to Table 17-2, Rev 2.

3. Review of th. ETIC calculations recently provided by the 3RC indicates that
certain geometric elements may not have been included in their models. 4.e
such element occurs at their node points 5, 6 and 7 of lines 26 0[I3C-54s

which is in actuality a 90 e2 bow insteai of a straidh: sect en. !alother
*

source of difference may be explained by the fact that the ETEC calcula-
tions for 26 T.3C-54 were based on Figure 19-1 whereas the results in
Table 17-2, Rev 2 were bened on Figure 17-2. The two figures overlap wita
station 0+00 of Figure 17-2 being approxi=ately equal to station 0+co of
Figure 19-1.

,

"
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$ lleelstel Power Corp. .
.1 P.O. Box 1000,

' Ann Arbor, Michspan 48100 -

Attention: Mr. R. I., Cast.2 chert y
.

Rc: MsdInnd Undts 3 te 2-

Resulta of Tull Prpf3Ic
Sct t 1 cmen t Gace Measuren.cntes.

Gentlemen: -
-

Attactied herewith in Summary Table 14 for full profile settlement
i:nge measurement e in P2 peline 30-O!!DC-191/2G-O!!BC-2 9 at the subject

; pro 3ect.

. In reviewing our records, we have discovered on error in the ocetur.n.i of Sunenary Table numbering. P2 ease refer to Tables DA nnd DD for'., pa peline 20-I!!CD-100, transmitt ed to you on April 24 1979. Theyre::j tables shou 3 d 1:e ::un bered 5D and SC respect ive2 y.
:
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) Y!RU:me W. R. BeJoff
9 1:n closures

1
.

i d. l
I: l
a i

.

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

j 4U 7 OWE.R nOALF N!'W't ON LET T r I I At t.S IV1 ASS. Oc!184. C-317-24,*

9 8 85 3 5 5 5 8 5 TT7 5 S t s s W W W E S TT19 t t e s s W TW T"B TTTW WW S T9??T1 tf f f f153 5 5 t TTv e t W TsTYTT e rTT TT TTTTi fT W 9 8 t ? ?*

|
e

i _

j .n......... ... ..........................g...ans. w easn.ege4Ag,og*"a^^^ ^----- -^^^^^^ ^^^^^^^ w t W " ***-

.? i

. 1

3

i

_ _ _...___ _ ._. . _ . . _ . _ . . .. _ ._ -._ _ _ _ _..__ _ . . . . . . . .-- ._.._m..-,,s_.-
.-s

,

4 ,,w-



, _ . -

. , - . -- |
.s,_. , _ ,. . .- ..-- - ..- ---

- -
_

. ._ . .

. . _ - - . . . . . , , . , . .,,,,,,4 _- -----;._

.._

i - ..

SM 5 eP 7
*g . .

,

_ FULL PROOLE SETTL h.blT_ GA., E DAJA SUMMAR
.r. .

>

;g TABLF No .
14 !t G. filli t<*_1 re ~

b
LOCATDN of" RCAtyntT PO:NT l'AU3 'M IUP1F'FL IHr DESICIM't(CH..P"' ''IU" * I "

..
t

'lLliV 3 Cl. Y. A*I I n l'1T.I' :t*rl:t*(* i Ul;i IU

E1.CVATION OF PtPFUHF tMvr.MT AT ME ADOUT PO1HT As Suftvt YED
!3-

BECHTEl. POWER COMPonATION .
*

G*ds Oh BY '.
,

.1 r,2C..o 3 p=t-- 1

.i I.

3 DISTANCE FROM _, ;

._..

]} R"t.'ADOUT PONT

. ,

INVE.RT
(f t) I El.EVATION . COMMENTS I

' (ft) Q,C i

O
_.25 . n G **''** 30" .1 3.I,e
M..

"
.

.
. 20.0

_
,*

. - o,q c., ,,,,
.

' .; 40.O_ -
,G20.03

_.

aa.o -

_.
- - 4 .12. , ;

.

.;
-

-_
025. 4 G

-4u% . Ic=o.4T #
..

8, 80.0
_ . .-_.

<,.7 s _.
't

-

. ._

4 cun. 01 "''*G ..

. 100.0 20'* Aen -S.r# '6 -

CPG. 3 5 _

120.O _
.

--

- _ L t. =__.

-

,._

G3G. 20 _-.-140.0 , - 3.*'s '

- - 100.O -- 020.. 2.0_
-

. ,
_ ..

C 2 6. _. 2 7 _ ./
--

3.e o ,. __*

.T 8 0. 0 a28,27 '**M
.

_. . -
- 2. II,, .

) ', *.' . -

200;,0 cho.1n 6 'M - 2..
, .

, ._

q l
,

220.0 j.og,3 g g n,, '
| eue.1 a. * Ef o7 p,.gg, g ,y,3 {..j 240.0

' '
-

_ . _ ,,

ei,cew o a1_nto_.r1 - aa -
C 2 0 . 2 8.

. '1
''. 2 8

-1
.-

2G0_.O
d. _ :mo.o '- c70.12 ' ' * . - o.a4-

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

aca,oo **3 o.c~~
,

'4 i 300.O
:.' c w- * 7 2 _ f hi. , '~-~idi~,

... -

-

-

F
_ 32o.o -

cas.sc~~~L n ~ ~_ - 2.76, h
,

._
t aon.n yM-

M I, ,_ 300.0 ant. 3n M
von d.Q .o r. s.2..t.C.t.4.ui,W

. _ _ _ .

.} 02! 2G 8 8- *~* ~'*

360.0
p

_ 4no.n
__ C25. 3 ). *Eb o e.hecked . u._2.40' .luul *1CO kI ..

'
, ~..

. . -

-

1 7,og- '..
~ ant,, og

420.0 _. . -

_ .

.

. , . . .
a ,,, fg,024. of - __ .i ,

..-.. 440 D $
- ,c .e ..

.. -- . .g .4

r. E 4tsn.n _ O2 4. _D4.. .
- -

.
.

* - - . . - . . . -

... , ,9. # 1.~
..

M nyn , n -

_

4h0.0 . i. -7.* n - ~

'; 3 nPr..aa
- . .

. . .f .i -
- :. .-

.
1

-r.e4 ,

g
_- __. .-

ha.lD . / 10 Ps ' ',
b ' toil C H IG A N

_ . _ . . _ .
-

1, er =.. o<
.n

.
1+ W ..-

.
i

( =8 *.111. E.s e a ' .r.4 . . . . _ .
. ...

te t
_. r ite.pAge4tA18*v.aef.a4easagr.

tttttttittttittstnf a tte t:ntutitttttttttut:n
. . . . .

n u 111't t t t t r's t t t t t tts ti t u t t e t rit t i tm t t a r
, .

<
,

~^^
^ ' .

L
, , _ _ _ - - - - . . . . . . . . . . , ,,j | _G +

&

,x
-

A.
* g(, \g \ 3T . E T

'

h I., .
k _h . 6~% - - - + - - - + ~ ~ ~ ~' " ' ~ ~ ' ' ~ ~ ~ ~ ~ '

L
--



. .

..,
_

-;
. .

; .. ; . - . . . _ . . . . . . . _ . - ._ _. . . . . . . . . . _ _ _,. ....~. w. w . , w. ~_.,,_ m_--.m g e m w-. w m m .,, ., .,. _., . ~. ...n..,. . .
..

w .c y_w _

- - .- - - -

,- -- -

+ 1
, .Gk 6og] =. '..,

.
_,

..

), FULL PROFILE SETTLEMENT GAGE DATA SUMMARY
,

an.cnnic:.19. .

i TABLE No. PIPELtHE DESIGNATION ?.U. Gil.t.C:. 3 9I4

: 1.DCATION OF READOUT POINT UASf f!T fil' SL I:V1C!* 1. ATI fr 1,U||I., Olitt.'C3.wu.,._
-<

ELEVATION Of' PtPEllNT INVEMT AT READOUT PolNT AS SVf7VFYED BY
BCCt|TEL POWEft CORPORN!!ON O? C' U f'

j .'. -

I C4 STANCE FROM PNERT ess COMMENTS^
READCUT PC(NT ELEVATION **.-

(f t) \_ (ft) <i5> AY .

I500.O O25.40 s.41 e_l ci clnt n. co3 3 et ett -.
. -

.

3. 7.'( 3 2 0 . G 2 0 f t. ) us, !!n t el 22,*/ 'G20.0 n20.44
'

.
.

- ~

S4O.O 625.119 . 2.i.dO 300 f t .) on P.in r els 23.'79
500.0 .

. --

G25.30 4.s o .,

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

j .Sau.O G25.25 . g. 4o -
,
. GOO.O C25.30 - syr,, '

.. - .

070.0 075. Q C,,) _o.+1 - .

. . _. . .. ...

. . . . . . . . . . . . . .

... . . . . .

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

.. . . ..

. .. _

i
-

;
- .. . ...

.

: . . . . . __.

i
-

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

._ _ . .. . -
,

l i.j |
.. . . . . _ _ . _ .

..

; _ _ . . . . .. . _ .. ._

!
.

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

I _ . . _ . _ _ . _ _ .. . . .

t

1.1
- - - - - - - - - ~ ~ ~ ' ' " -

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

k _._ . . . _ . . . _ . .. . .. .

=
_.. . _ . - . _ . . _ .. .. -g

u.

%' MIDLAND Pt 47 - it. AND MICIIlGAN''

i u
9

c = p q _ . ,, , _. . |u .I
.. -. -..,

t. m. ..m...<.,,,,, .
. .. . ~ i,<.... ,,.

,

1
i

m.

. . . . . . . . . ._. . . . .=. . :. . . .= . . . . . . y. . . . z. : .: v.:w.mm. . . .m. ,. . ag. :q. , , .:ygc.:g:- . .m~ "- |
.

|
. .

< 1 w.
._

. q... . . > . . y. .; . - e ..- - . -

:. .. .

. .
.

\

. |
| ; -

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

__

,



, _ _ ._ _ .. . _ _ _ _ _ _ _ _ .___

. . .. , m-. . _ . _ . . . _..-a~.-.. - - - - - - ~ - - -

e

%
.

.
.-

i*M

t

.

r

:=- -- - - --- - -- .M: " .t.:: * *1 .'.- *. T. :._,:- . : a _ __ - .3.: ;:: ::! * *-~~t*'_: ;;.*'=;;;,: =.;* ._...t.===----=._--:.=_.
- ===.=,..v..... _;= : ...: ,

" * *. . _ _ . . . .: - r T.I . ' 3:7 .-.,: ; . . . . . .
** !** :- $_ . . . ."

- . , .7? * . : -*; r ? -* '

";. .g. . - -" . -". l-_- . e*:.N. .=rj
s; . . _ . _. . _. . _ .._. g . - . .

, ,

-
. . . . . . . :- d . . y, . . . _. .;,...

m t- -_, = = ._____ _ _.... .m..._
. - . _ - _ . . . .. _ _ _ . . _ _ _ _ . . . ._ . . _ . . . ,

_ = . . _ _ . . _ _ . . . . . . . . _ . . . . . _ _ _s% - - . -

t-
. r__ . -- >--- ... . .._ ... :.. ==:= =.u. ____. ;==..__ _ - - - -

._.
J-"

h gg _ , . . _ . . =__a.. _ _..y._.-.- . . _ . . ,,. ;,g . ..

T :--"'
_

_ _ . , _ . _ . . .. r=-
=_:- , :"._ .. _ _ ._ b 1 _- -_;.p.._....m.:._~..--.._._.-_.. ..

::: * "= br. *"_*-
?.;;: .--* . . .. _ _ . _ .

*

_ _ _ . - . . . . . __.g
_ p= ~- . - _ . _

- _ . := :..,.;;, ._ _ _ , , ._ -- 2:.=:"-...-.._- _._.t_. --
_

- - _n -::= r-- -.
_

k'~*'-- -- " ' - * " - - *. . _ , . __ ;
-

____

"||;* - * "" ::]'-----|-*.=g -- .4*- = = = . - - { . ..__ - . . n -_ i

j -
. _ _ _ _ . .

- '- - * - * ' - '* * ' *
,

- y _-
_

,
p . -

.
#e

.-.

h - _
'.2 ,= _.

-

--. '
-

..

<t --- '

ty
, V

---
. _

-
.. _ :. ._

1
. sq .. * .:

, - - - -

4
? *D

.- _

."n--

g _,. _ - - -- t
g ., . , . - -_ _

- |.;
_

u. _

=- -
- e. -.. .. . . - ==:W.. I '-.

.m. g
- . m. ..

__ _ _ ..
.-gy & .__ o_ . _ .

..g.- _ _..-
-

. -. _m=...__ g.
'"e _..

. _
=p=._.._,__ , - - .

.,7.__ ., --
___ . ,,. ,, , _ _ .__ , , ,__,y,._, _

@ %mer -

W - -~ ,

_aDr ;U.:.- [;-

-n .t .

t. . . y r,

- _-
-.. .

:.g; ---
-'

-

_ _. _' :._1._'- . . .==
|=._e._ V

._ _. ."TT*.:.
* '

sm ,A h

,. 8

_.,A__%
_. =D=...=",w---e . ; =:=

, , .
- -a

-

r:,=u .==-en=- * *__-
m r- ~

.
-

-,, .=- -~
_ i._ ;==- - - ...:*=;*V."'-*^-
. _ _ . , . . . - - - - . _ . . . . N . - _. - O2] kQ

- . u?. V -._ . - .

_- _ _ _ _
:1- - *- __ _:: . ..'.3.. - _- T.... : . ; a.f ::'.=.1

p ' r; .

..
.* -

_ _. _ . - -- - . ._. . ..= - --- - -

"._ " * , . * . .
.._._. . . _ . . :sm . .. _. _ _ .

*,.: e uc- =::.
~

--

. ::h.;;:1 b-- --

g. 2" = . - *_
_. jp. 4r. . .. .. . . _ . ---: ,

_ _=w _
-- .,4.._

-

3 -
._. :- _ --

* , - _ -
.

t. -. -
__. --. .;g -

4._i-- ...
- - -~ ~-w

_

er __y .-- --

_ ., s --.h - - py_- -- -__,_ a:-
3

~~'"' .-
^

_ ~ - _ . . w_...-i' ' "

e -

--
. -. w =.. ::::b =: ..

t=* _

A- _

_-

_-,

g]I
. c . _ _

. _ . .s.;-.._. ._ .? :
_ - _._.m,

_ ._ -

_ _ - - - - _._. _ : .x- _ . . _ >

g
,y,. .._. _ . . . . . . . _ . . _ _,

_. ...u - -

g- ._e -
_ . . _ . .

_ . ~ _w
_ ._-

... _ . . . . . .___ 4 ,_
e .M~w ___

_ - = = . :. :. .g, , _ , , _ _
.

_ -

,. -m

0"s,
_

__. w__

. . . _ . . . -* * * - * - - -- - # . Q.-
~~ ""~~*# " ~ ' ~'

., m .m - . . _y, =
'wglm tE ;---

.._. . 9=. t---
,.,

y . . . - .. ., . . _ _ _ . _ -- _ . _ - y . ' . * - .* . , , .
.

ey J m .0, D np.;P A
x

s - - - - - * - ---
p~

-
-2

* :f %.-4 y ir_
' - - .:.+.

12- ._.-' - - --

--

. N o.=.=. ---.
.-tg ;*

*

., I
_- p.W * M a r t4V, .. _ -:

h- n_.. ._ __ - _ " - - :**L. 251
.

" : . . - ~ -

.
-

-- .. 8

( ..- - . r.f.i.U:::::=g
. n '~:a=. -

-_y-
. . _ . -

,w_. - ....m.__
-v-. m- =: =: m

_g
.

,

.-.! -

- 3, -

. . _ -

, " .m_ .-& .= . . ._. . . :__..__..-y_--_ . _ . . . - -.. __ _ . _ . . .- - - - --
-- -

:: g "J".:.:.r.:=3.. . - ' . _._ . ::a ; _ .
.. :.=:: :: :-

. . . .-
*

. _ . . . * " ~ - ' - -~ = - - *=t-
.

,

- _ _ - - - _ . - .c=
---::'.A__._n_._.........

. . . . . . . .

!* = :. . . .
,

af .:;=":: . "4 . .::--===.=:---_----- - . - - = .: . :--| ; c _. - . . . _._ _ .:--- - - - - - - - - - = = .;;::.r._ %.;: =::== .
. . _ .- y . . .;:a -;n" : :::::n.=3. . - ~ ~ - ;:.?:=:. :. .

: M:-- r- - :. . . . _ . _ . . . . ~* . = -

--

==:.::: .;p=:;::- .. , : .:::u .:::;-t I:= : --- r ::: ? w . _ ..a. m - _.. . r.u::- t-- . .: .n "y -~ t . : -- t

--- 1=; ;=.g=::;.:.:..:::::::=.r: u.. v. ;.4.-" p#::*t.: a.'=---
:.:-=::::n=r.:.:. .

" ,.r-"- -- -en- --

T. . t .:= - *' - - - - - :::ss=;.:=- an=:. Ah==::. --. __ . .. -**.=::iM.=. :.;Q :u =; . ::::;- -4 - ty:.*:: -tu: c '==: 2::

__=._=1. .n==..:'.=:.ses.=;-2:u: T-:. .;.;;;: ed
-; %-,

--"- 'f.=:: _'*L ====: .NE::=; T(': :
.=.:._T'"* 13:::. :::;. .

_=. : - .:n. tu--7. @c - a .$' :::g-
| .: -

: ;.; .; .n
.=_.: ~ ~--. _ _==_u_

_.- =-1 P. :- 1 - .-" p. _ - - - . __. __

-

_._:..
.

.. w ..

. . .. ,;;,;,;u,,,,, g._. . . .. . p . ...e r ;. : :.:__. =_
. _ . _ _ _ . . . . _ . _ _ _. . .. _ . . u. : . nr . : .n=::=-r = ,5

- -

.n.... _..._y....-

. - - - .:E* ' n:r ="Efii J.1.2..u =:i
*f p.f -

.
,

i
. - .2

. _ _ __ _. ._ _ , _,
._,

- - - -
* -f

b

. _ , _ _ , . . . _ . _ _ _ _ . - - - - - - - - , - - - --- . -' - - - - - . - _ . .-.- h._
. . . .-. .- -

- -- - - - ' - ' - * ~ ^ ,_ _



^

1
__

- -

:
1

' '

|
.. _. .. _ . _ _ ._ ._ . |

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

-
-

1

1 !.

.

SNU M # Q AE e4 42. Gl2i[78

N I5 PUT CARD I5 AGES
", iUT.

*

ARD 1 11 21 31 41 51 61 71
5 2Q + + + + + + + +2 .

1, ' 1 RUN LDCASE=THR31,.

[ ~ 2 . - E UN LDCASE=WT1, '

q, 3 HED TITLE =HIDLAND TURS SLDG *.

: 4 VICE WATER PUMP Li-3H3C '.

! 5 PH0JN0=7220,PR00NO=1003,'.

6 UNITS =2,CODEnda' s73, USER:.;

.! 7 ANC~ '7 -2.50 E=28 3E6,0D=36 0$THIX=0...
~

j 8 FA=0.9,R3=0.9,PC=0.9,.

. 9 LaS/FT=565.57,THERE=0.0.
.

:i to' . 10-3.21 2.25
l 11 20-E-2.28 f.d 5-8.8 3 c.115f

'

.

.} 12 30-8-2.28 5-8. 8 3 " -.

13 40-8-2 28 5-8.83.-..

14 RAD 40 1.0 DISP =-6.96.

il '15 50-8-2 28- 5-8.83
'

. .

16 60-8-2.2& 5-8.83.

17 RAD 60 1.0 DISP = -6.72.

18 47-5-7.73- 5444 3-11.421450-
.

,70-2-4.32 2 3' 1-10 08otfr19 .

,20 71-0-9. 8 3 a. 312. 0-6.88 o43 00=26.0,THIK=0.375,.,

21 LBS/FT=278.57..

22- 60-7-3 49 1*M' 5-1 95 GJ4.

, , 23 90-8-2.28 5-8.83.

24 100-8-2.28 5-8.83.

25 110-6-2 28 5-6.83 3* M -.

26 120-8-2.2E eL M 5-8.83.

27 130-8-2 28 5-8.83' .

28 140-8-2 28 5-8.83
*

.

29 BAD 140 1.0 DISP =-3.00
,

.,

3C 150-8-2 28 5-8.83
'

.

31 160-4-2 28 5-8.83.

-j 32 170-8-2.23' 5-8.83. . .
~

33 180-8-2.23 tw,; s 5-8.83.

'j 34 189-7-5.75 5-2 84 I.
,
*

.

1 35 200-10-10.44 -0-0.593.
'

36 RAD 200 1.0 DISP =-2.52.,,

j 37 210-10-0 -0-0.546.

35 220-10-0 -0-0.546
~

.

39 230-10-0 -0-0.546 '.

(j 40 240-10-0 -0-0 546.

oj 41 250-10-0 -0-0.546.

42 260-10-0 -0-0.546.

43 RAD 260 1.0 DISP =0 0.

44 270-10-0 -0-0.546.

4 4'5 280-10-0 -0-0.546.

k6 290-10-0 -0-0.546 |.,

47 300-10-0 -0-0.546.

48 310-10-0 -0-0.546.

49 320-10-0 -0-0.546.

50 330-10-0 -0-0.546.

51 . 340-10-0 -0-0.546
| 52 350-10-0 -0-0.546.
I -53 354-4-0 -0-0.218 L

'

.

54 360 6-0.

~.
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H
1 65 RAD 360 1.0 CISP=-5.28.

56 370 10-0.

57 380 10-0.;,

o $8 . 390 10-0
' 59 400 10-0.

~

| 60 410 10-0.

is 61 420 10-0.

62 420 10-0.

63 440 10-0 '.

i 64 RAD 440 1.0 DISP =-9.12 |.

65 450 10-0 1..

06 460 10-0- .

'. 67 470 10-0 -.
i

1 68 480 10-0.

'.". 69 490 10-0.
'

70 500 10-0- .

.. ; _71 510 - 10-0.

72 520 10-0.

-i 73 RAD 520 1.0 DISP =-3.12.

74 530 10-0.

75 Suo 10-0.

76 550 10-0..

77 560 10-0 *
.

,

78 570 10-0.
'

79 580 10-0.

90 RAD 580 1.0 DISP =-E.40.

81 590 10-0.

62 600 10-0.

G3 610 10-0.

3a 622 12-2 0.;

* 45' EAD 622 1.0 CISP=-0.48.

1 96 END.

| + + + + + + + +.

1

- 86 CARDS IN INPUT DECKj 86 CAPDF IN LOAD CASE THRE1
86 CARDS IN LOAD CASE WT1,

1
'

O WARNINGS,

-! O EFRORS
l ',' O TATAL EERCRS
.' t
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PRCJECT . N @l M_. M . I. k'

SHEET I . OF N
: Jos No. 72.*2.0 Pt ArJT DESIGN GROUP

1
SYSTEu #4M1c.!k.._% RATER. . EyR Pt.y gyJTEW ) REV NO.3f3

.

CALC.No. ...l o5. _150 NO. M ,I6M(Ald M } 67 (,$ .#. .g . . . . .
1

8 A. DESIGN DATA- 8. CRITE RIA 'OBJCCTivES.
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ED 1 11 21 31 a1 51 61 71

+ + + + +. + + +,

IQ . ttCAFI=THEM1.
t !UN.

LDCASE=WT1
1 2 EUN

TITLE = MIDLAND SERY WTE PUX.

HED*

3 70 2M01858 26-CH-M1,.

4 . P R OJ N C=7220,2R CB N0 =100 5,
5 UNITS =2,CCDE=E31573,USE33!.a
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: 10 .
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.
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; J3 .
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.
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- 'T9 67 71 1.721 -1.0 2.u57 T. C t= 7 6 . 0 .TW ? r s o .17 ? .
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LES/TTs273.$
2 0.- . *
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4}_ . PAC 250 1.0 Dis 7=-10.56
.

44 260 5.74 6.19.

45 270 5.74 8.19
., . .
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FULL PRCRLE SEl fLEMENT GAGE DA't A ::iuwim%,+, -q.y
,

j
1 "5 FS *

'. aa. w m.,to

PIPE 1.!NE DES:GnATton
! '' g e.ue ey,,

TABLE N8 -
-

Ras e e m se: vie , s' eer n ;2

LOCATIC:4 CF READOUT POINT:| _ RVgyEQ gy

ELEVATION OF PIPELINE INVERT AT REAOCUT PCIMT AS SU* *

SECHTEL POW'ER CORPORATION
^24.68 1

y
.

...
J

.

5****f'.
o

r INVERT O W ENTS q'

0(STANCE FRO:/. N# #'.

* ELEVATION
'

. ), READOUT PotNT

% | (ft) ' All Field Data Collected enTeN1'

" (f t)
j ,- e4r 624.68 |-s.2.4#

0 9 and 10. 1979*

cu.a. 620'.93 f~2.*ISa
@9 20.0

620.96 I * S2.4

40.0'

; ,

[CD) 60.0
. 621.04 ~ Z. 7. 8 _

.

,f 621.01 - 3 ' Z.4
| 80.0

j | 620.93* "- 2 16
OOM ' 100.0

621.02 $UY.
"

i

M | 120.0 !

621.95 - 3 94 _-

140.0
63. 623.57 *. | . 2.0

(iso) 138.5
624.10 O'S''

'

~ 180.0
| 624.25 **W'
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624.27 - o*04

(2.20) 220.0, '

f
*

a 624.15 _ -C 36
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I ! .

260.0
' -l'80624.17

I f 624.05 I'd j j.

f8id fa0.0
f j 624.07 t.ga . I }
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624.34 + l' 2-o

I |
65 2. 6 320.0'

624.30 - o . eta'

340.0
l *
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624.10 -o at+
-
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'dHUM# G4C9-S $)'l&I"*f .

HE101 .

9 .

.

INPUT CAF D IMACES
..

~

3 1 11 21 31 41 51 61 71 80
. . _. . . . . . . .

'.
30N LDCASE=THE31,~ -

.
- LDCASI=UT1,30.4

_ # TITLE = MIDLAND 1 *UEUNE ELDG .HED
TO COND SIG LINE 20-1HCD-169,,,

.

[
P R OJN 0 =722 0,P R O EN 0 = 1 C 0 7,;.

,

M UNITS =2, CODE =331273,

USER =5J2771
ANC 1 E=28.3E6,0D=20.00,THIC=0.375,

--

EA=0. Q !=0.9,RC=0.9,'

LES/FT=204 27,THk.3F.=0 0
,,

24-0 .
L

- 3 0-8.84 -0-8.84

',#_ #1-0.16 -1-0.16
51-0.16 -1-0.16

.; 6 0-8.84 -0-8.8a L

| _102-6 0 ,

': 2010-0 .

FAD " 20 1. DI S1p= _1. 2 4'

!} 3010-0
>' 4010-0

j 5010-0
j6010-0

5AD 60 1. DISP =-1.92' '

'
7010-0
8010-0
9010-0
10010-0 /*

,

3AD 100 1. CISP=-3.244
11010-0,
12010-0 /,

1 RAD 120 1. DISP =-2 16#
'' 13010-0
'# 1399-0 L
'I tuo 1-9.21 -1-9 21
.'I 142 1-2.84 -1-2.84 S.

T.] 150 -9-0.

160 -10-04 , .

DISP =-3.96 d! 5AD 160 1.- .

(] 170 -10-0.

180 -10-0i .

i 190 -10-0.
+200 -10-0 /.

3AD 200 1. CISP=0 96V|i .

l'i 210 -10-0.

220 -10-0 /._
,, |, . RAD 220 1. DISP =0.844|-

230 -10-0

| .f'
.

L. 240 -10-0.

. 250 -10-07)
260 -10-0i, .

270 -10-0: .

L! 280 -10-0 f.

RAD 280 1. DISP =-1.8|1 .
'' 290 -10-0.

'

i -
!. .

!
. . - . _ = . ~ . . . .

,

) *

:*
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.
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! !! 3C0. -10-0 j/'l 56 EAD 300 1..

DISP =-1.56-. 57 3 to -10-0 |.

?, 58 320 -10-0. l
7 59 RAD .320 1. DISP = 1.68 /

.

*l 60 323.
-3-6 0j 61 326 -2-6.0 L

.

52 329 2-6.C, .

J 53 330 0-6.0.

54 3.4010-0 !
*

.

65 35010-0.,

i f6 36010-0.
'

/fi R&D 360 1. LISP =-0.84 #
.

'l 18 37010-0.

'j $9 38010-0- ,
.

70 AAD 380 1.
/

.,

DISP =-1.2 /' 71 39010-0.

72 391 0-11.5, .

i 73 3921-0.5s .
L2 74 3 93 C-8.8 4 -0-8 84

.

j 75 a00a-11.0 3 -4-11.03
.

' 76 4107-0.84 7-0.84.

1 77 4207-0.84 7-0.84
.

: 78 RAD 420 1. /-
.

| 7 9'~ . /4221-0.73 DYK7= 2. 76 #
-1-0.73 -

} !0 . - ,4751-9 21 -1-9.21 L,_' 11 ,428 5-0
*

. .

52'

| Af35
435 5-0.

| 53 ANC 2.76. .

. 24 END- R A=6. 9, RE =0. 9,RC=0.9.

!
*

. + + + + + + + +,1

!
'

; 84 CAPDS IN INPUT CECKj
84 CARDS II LOAD CASE THRM1:

'T 8a CARDS IX LCAD CASE WT1
*
i 0 WARNINGS'
j 0 EPEC75
! O TATAL EERCRS

y
.?

1

,PL 93.>
.

i

i L SCEACK.
*AfMINO 1000000000003 .*

i
!

[{ ,XM * M E 101.M E 101I

e

'!101I'** ME 101I/IEE0 5,

. 2E CHANGED 4 EON 35371 TO 41371 OECIMA L 'JCHES ** *
t i

L

i 1
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|
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SPECIAL STUDIES
: .

k * FROJECT Alb/,.8Nb ~.VfitT Gj/4. suEci . 0F. .

| 3 JOS NO. .7228 . Pt A4T DE:lGr4 GRCUP
i 'h SYSTE*.1. 3d8yJCf,,,_WAT,$$ . _.
'

CAi.C. No 2J2. .10 NC. //-/[ f . . .. .. ..._ REV NO.
'-

._

A. DESIGt4 0ATA 8. CRITERIA /C8JECTtvES
i

-
.

7a sitow riar rn sr>us5ES
)i eim cass usw. mo-s-ei a> w miao em as 7

-

gav,15 W:;ksur*L :srit.no/svr.
._

:
Mrs:w crs. wta,. se s7a. wxu d ' 7* * E d " E A *i!"E M E NT3.

innret. : Asnts SA-Iss et.pss 2, b g yo A5412 Sad 7 tom 2, <-3az.3(f)
} 2) son. + goek usTtumeurntce ##' 0##*) U & 3 L
[ Fuu. flofu.s sarrtEhwyr *
c; CAGE ogrg - App.;L \999 ' " " ' * * " * "

!) ASSE SEC. 2C., somnow NL,

' :

2.) g *i xw: m ar espss1

**/**N MrEb: 2/9/79f 5)3'AZ FW.t. Mem.s sarrasawNr
,

i
*

Af46 MTA F/G # b-2tB-A
Mrfe: 4/u/71..

h AdCHTEl MAbsitAr6 * SK-d-475.'

3MOGYib MfGt/46 fleFM&S.' '

5.)4CCHTEL MAWiMS: J/-/69,S e-!!44jf-44'

M-/49, Jrf-/P.? M-2 29.
.. .

D. DESCRIPTION CF ANAL.YSIS/STUCY PERFORMED:
*

DIFFEAGAmAl- *MMSAir STRESSES /A/ '

i

; BuKIEb PihNG - all sol LMEAR EutcTIC ANALys/S
-

'

SQ2' t,~ - CHAC.-/fo .' SEGME WATER fansa lis4tER PRun ASMTM M.:

. * /ux. kd. TRAIN A To VKV2 21.
.j

, .

E. CONCt.USIONS- 1

'

(%.),@= h =15244 psij 3 Se = S2,500 pa.a u. ,

.

) EQ. (loa.) of NC-3452.3 (b) .is war sucuana. * ok,

1 3
E ACTION NAME SIGNATURE DATE

'

] !! ca m n an w ur s.7isavrYk k',v, %tmY) G.5mp2:/r(k M.K samYT II- Mo'
{ ; e-s e r u in s.x m L u J am i 7. re

I

jc" nvr o us A. runt 1) rs M II- s-to
4

'
'Y1 hht'et1 154 gg n

.
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CALCULATION SHEET.
'

) 'Mcas.c. roo. nev.no.,,,'w ron - b ' #/ '~"'''*/ - 6 / C ,- >
,

a re measo M# "- 7*i'o4ra') * b L .,c rs ' '
7*' ' A ~ ~ ' ~.. --- - moncs m no. '

; m,cr M. ." e */: * - ||, . .t.' ,; i s ' 3.

, , , , , , /
1 J /P!/JC, r);* b 1F J"E!- Gg//.N Al.b G - ' "

: \

.% - ay!3e - |4.
-;- .

. .- 3g
. 3 f. D %* T.!
-

.,
-
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47 245 20-0.-

g g g ...
.. . _ ___. . . -. ..
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) 2.)504 8011< .TNsrnumsuranow '9-(!*') .4 Att g 3 ,Se ,

4

1 Fuu ftomLG SETrzaniaWr "
.

C. REF ERENCES.: NA ~ AfAll ID] I) Asma Sac. 27., %tss:,

7)oW N&a
2) #1E M /

-

* *'/t/W: Sam # G38LS2M Mia: 7,t,/79.y

N5+Rr Mt. feafn a
MTTUo4Wr* stGE tar?1\

!!La + b~22.31-A,'sers: 1/w*)1- '

4)BECHTEL Ww*d &SK-C-4 75.
.

--

SUAV4yde ///6t, rad /kfitas,,

!

S)ssearEL wuMA: pl-M,7,6-1|% > .

st-il,9, ist.it3. 5%t.2 s u .c. |
,

t
j O.OESCRIPTION OF ANAL.YSIS/ STUDY PERFORMED:

1 DH=fEAGNT)AL. 3&Tr4Etr/EA/T* ' 37A W IN SuRIEA #/ ///Al$' ~i

|
//1E-/01 - L/ YEAR ff.gsyjg pgrggySts, .

.I

gg" pjjgg [q : 3MVICE wnsA RE1talW Fb m UNfr NI 70'01"& 89H M
3 To %"-0#dd-/6 .

.

E. CONCt.USIONS:

.} (%{a.8 W - 2j445,ui j 3 Se ' 52,5%. f
=

.

<

".; .

Ee. (tos) of ac-3452.3 (b) is nr awaso :. ok.
;

,

.} $ ACTION NAME SIGNATURE DATE
$ cas ctn auwe ns \E F. /11AfdTl/A 3. gogg)
I "o ut u as f.R Au k

~

6pd (f.e4 S. d4c.ots) ///fol o?h,, m !,/ 1 / m
-

__^* ovto av A. PATC-t M /'W_ t l I ' 'l So2
j

h.'0 ^nt,nr.:.;;,,;--" -'
-

i

i i
l
1y .

4 1
!.i

- ~., mmrm, ; y., ,= . _ - ,, - n-.

, n ,-



. .,

--

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

1 . ..

'

<| ( (,.: -

!
~

CALCULATION SHEET-
'

'

I94"
nav. t.o. 1

- cau:.m.
S T- ~7- % I 'M o ecxio An>> a . n r.9oomom4ma un un

% bt w n our-r i t 2. 'o m o'
.aomer , , , , , ,

DA4 c H.K 26-o t+&. - 64- |/sum cr
1 ,, ,,
! '
e

. . - $ gao.g . . . . . .. .

j
e.vs($5 's5'.n~ m . . _ .. . . . . . . . - . - S aro W

'

E i e,4.e4. 8772 77"'\ \6 /
Q $'

$&; 1, ,

1; . - . - . f.g.5;.;j / a so m.d gg.,o,

.3' $35 8 0733
$ 615d.0_*

| . K/64.co
. - . . . . . . .

~

2

~7 o f..
t AY (A o

*
,

'

40 -te .14 1bC.- so M .w L sY p su,

} (,0 ~6Ik 690 -Ca4% .M [/.4T
I "It -6 64 4,40 31.M 4 (..s z.,

'! SO ~ 4.i b Glo :t. % 1. l G 513.47 ~90 -f.44 e t,o - 4 4+- o s75.n roc.vo
'

100 - 3.% d. 9 50 0- 4b 56 75'c Y' :
--,

'

ito -s.w. e+o -3. c.a , t.4
~

l'LD ' 3 .. I L 6 50
'i Go - 2 64- (, to . .3-17 o.44 -7 60 . .

,

. .

il l+o - 2.16 4 to 640-
)1 JC0 - | .91 6oo - 2..~25 O. $(, 40

'

,

lho - 7. . Z.S $0
/~70 - 2.Tr STO - 2. .@ o , +T .,

. . . .

j (To - 3.Go 570
.

_._ ._.... ..

.i 1e6 -3.% 54o - 3. % o.Le
'

t

>Qb - 4 .8 t
|

:| 310 - 3 40 gO - M4- o ,% |
":23.0 -6-36

s '23o -6.it. 52o -G 40 - t sc.
' '

I 2 40 .G A4-
! 246 - i .2.0 EW " 6 O f. -o.t4.

,"

j 44o.sao me ,

i
j .

A -

_ _ _ _



- - - - - -. . -g+ _ - .L- r +w . - . _ . - . . ~ , . .- -* - . - - - -...---.-=-.4..-
1
'l
. .

.
-.

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

.
.

.
. . . ,

. .
. ..

.tW
i-

'

CALCULATION SHEET
!, I oo 4eu. ~ m. ~a.

. -
omousaTom 'G* D* can I*'kl *"79 cuecxeo O ta a- Mrs b 749*

Mi n t >h40 unit t t 2_ l vsin+ pecJacf ao. no. o
D 8S'F'1 '' d" N=== 9 b ".. O IY'b4 -Sd= _swasT NO_.. .. _

0susJact-
>

, 4_... . . - _ . . . . _ . .

. E. J '? 2 *7') S .$l % 0 0
'''

-. . . . - . . _ . . . . . . . . - . . .
T'I7 D dk%9.(o f I .

_

... ..... . _. .~2 $ $ k . _. . t % 4. S %,'.. .,i . . . . . . , . _ . . .

p.
?

. .. . . . . .

d
. b#. 7*I6 . . _;.

I
._. .

~
,.. . .. . _ . . . . . . _ . . ..O 3Z ... . . . . . . . . . . _ _

( . L4
. . . . . . ... . - . . . . ' - _ . . . -

! . . . _ . . . . _ _ ' _ . __b S. 4..i.| '"" 3. 3._5. . U':.

.

; i i |

.

tt

j .

I h
. .. . . . . . . .. .

.

.. . . . . .. . .. . . . __
t

r
.

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

.
'

. hp
.

. . .. . _ . . .
.

.

!. .

.. . . . . _ . ... .. C

Q _ ..

.Ee"
- . . . .. . . . . . . . . ..

.

I . ... . _
,

.
h f

. .
,, .....L .

0st}r
.

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

%o\-

] e . . . . . . . . . .

.

i. -34 .

.
'4 .

,
, t. .:......_......._..,_..._..J_.... . . ._

, , I
r * * * -

+
-* = =

.
, .. _. . . . .. . .. . . . .... . . . ' . .. . . . . .

t.o
a ;.

. .. . . 3. .. .. _.
;

. ..._ :
.

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

:i . , ..; _ _.. L__.... . . . _ . . . _ . . _ . . _ . . . . _ __ . . . . _ _

-

i .

: - , ,

t . .- .

_
.

' " ., a I
*

i !. . . . . . . . . - . . . ._...____j_..
.= 4!.

_.. _ . _
. .

1
.!

. .

.s
.

..W ' . .- m.--- ee e.. ..e. m.
9

i ,

, . s. .

#
$

. . _

e

. .

i . . . . . . _ . . .
'

. _ . . . _ . . . . .AAC.M 6M '
,

.

.j ?
-

- . - ~ - ------ - - - -



__.___ _._ - . _ _ . _ . . _ . _ . _ . _qg,
,

,f
**e - . . ---,g

( 3
,

,

' '

CALCULATION SHEET-

q iee4m, ..v.
b'u# lllil19S ' T- r- 2. I -7e e>,sexsooniousaron oara oara

I I
''

, -,m., ,,m., , #1 e , u., , ,

x 5/< w cr ..r,
r

4 AY A+ l
/* R7f -.i.

.... ._. ._ ..

1 TO oo- A$o - 2 6--(. .(, - 36-/O / 44.9 %
Sc.SS ss.56:

. . .. . - . . . .- . .. .

3 T.11 265 - Il- 5'.(, - /t..- 4.6 ao.o~

.| Il' 'T . . /* U',

~~)S(e - /-S.fe4 3 -o - 7 -C4T?
-

| . . . - '30 4 h . . /.7 L 2. 4 4 , , ,_, , , ,, W
_ .. . . . . _ _ _ . . _

}f X

| f I -.?.
j,

T''

.) >

! - TO . . . . . .

fX
. . . .

? -44.% 5
; --

y

3 5.17 . . _ ,

'
,

, 7.. .

s.

.

I
I,

1
*

:
'I
-!

.
<

.. .. . . . . . .

:

.f
-

4

:

. .- . .. . . . . . .

,
_ . .. _ ..

4
.s
>| 4

':|
l ( |
t ...
: '.

'

',.

*
,

.

i 44o.szo ens
*

,

I'
l

-

:t
,

* 1

J_ - ~ _ _ _. - -- -
- . .



_ -. __ _.

|

Y--' ..- .-- __ . . . .. _ _ . . _ . . .

,

_ 1

|-, .._ _.

,. ~~7,
FULL PRCRLE St:.t iLEMENT GAGE DATA SUMMARY . -

St / ve. . ' ~
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1 .- .
'

II PIPELINE DESIGNATION 26-cH3C-54TASLE No- .

. -

1.DCATICN OF REA00UT PQINT 3 Ascent Service Water Pumo Structure
*

f
'

ELEVATION OF PIPELINE INVERT AT READOUT POINT AS SURVEYED BY '

'
BECHTEL POWER CORPORATION 426.06 .- .

, ,

.

a
- - <--

, 1
i .,.

- '

!DISTANCE FROM lhvERT - .

COMMENTS '

.i REACCUT PCINT EL'EVATION
'

' -

, . .

k$f (ft) (ft) AY Mp. (w.)*
-

-

0 626.06 A d Field Data Col 2ected on' Aoril'*
*

.,; 20 ' 20.0 626.04 5 and 6.1979 - 0. /2
'

.

626.1540.0 -
' -

-8.52-) 40 60.0 622.99'
' --

.
.,

|
' ''*' *

80.0 622.86 - -

/00 '1'00.0 622.71 -8.83 , *
*

.
,, ,

-E2[20 120.0 622.60 - -

-Y. N -
'

*' ''/40 140.0 622.42 -

' *

160.'0 622.70
* -

.

kB0.0 622.95*

!200.0 622.95
,, ~

'
'

'

( L220.0 623.05
'

| ; 140 240.0 623.10 | - 1. 2.

. t-' 250.0 623.06

{- d O
..h, 270 280.0 622.95

*
-

'h-' '

300.0 623.00- -
-

. ..
,

.) i; 320 |320.0 623.16 'I '- 3.4F* ---
.

-

t
.

-S.47,
' ' '

!.
''340 340.0- 623.16 ..

! %o ! 360.0 623.20 :7.0c3

j E' 380.0 623.16 i
l

g 400 400.0 623.10 - 1.2'

|| | 410 420.0 623.25 - 2. f -

| .

I
! .; i. . .

440.0 623.25 ]
*

; ,
~

[? k ddO 440.0- 623,22 - 2. 76* *

i N 480.0' 623'.01 .

*
-

| $
l o
j $ MIDLAND PLANT-MIDLAND MICHIGAN -

., -

. . .
.gt

_ h
e:.. .,,,, ,~ ...~.u...-~ m .....,~ ,_ .l|
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0
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FULL PROFILE SEi rLEMENT GAGE DATA SUMMARY' 4-1 g TABLE No. 11
I -

PtPELINE DES!GNATION- 26-o m -54y
t.DCATICN OF READCUT POINTP.agmne serviee veeer Puen- 5mseture"

ELEVATieri CF P!PELINE INVERT AT REACCUT PolNT AS SURVEYED SY '
'

!
BECHTEL POWER CCRPollATIOti'-676.06

'

I-
)

. :
*

,__ . - - - , ^ __ _. -- ~
.

.

'
4 -,-

| j. DISTANCE FROM' INVERT -
,

i) u.,R,EAC M N ELEVATICN CONIMENTS
.

~
,

q , . . am (ft) .

gg) -

i 500 '500.0 AY DNA 0
.

'

622.92-

1
'

^' S'20 $20,0 4.%.-

623.00 '.
-

5. O - . .- .-
- '"$so,0 ~

4
, ,

623.08 -
.

'
.~j"~- ~ ~ ' .~ 30 5M

- $60.0
-

'

a -- - 623.17 . .
,

'. 623.25 .
'

--'

i 400 600,0 Weh*

623.26
*

620.0 ' U'623,19
| 640.0

. ,

.

621. I s '
.: .

660.0 ' '; 423.08
i 49c 690 0

.
'*

622.91-

|- -4.481 --

,
- ,

-
, .

- .
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\ .s ~s
-

.

42,' * -
_

- - ,,
_ _ _ g -

-

.

E
,

U SM .J M Q 3 3 L '~ "1 7 / * ! , ".T
3 s J,

: y . - 4
" %,

9 S rg, y
'\

tg ,J 't' NE101
,

;a - -

W[
s _

Iv2 P G T
IMPUT '- '

CARD IEACESs
~ '~ ~

cAspa 1 11 , 21 q 31 41 51 61
, ~

S EQ't. . . ' + +
'%%:i . ggy

. + + + + + - *'

LDCASE=THEM1, -

j
" ,

2 RUN ''
, ' , ~ LDCASE=WT1

, .P ,. HIn
s

TITLF=EIDLAND SERVIC*.

!i 4 7't' 7_'. TUE,N 26-CD.q-j,4j.
~ <

5- . PROJNC=7220,PRCBNO=1fo..' 6 V * '
,

USER = iJ,0 NITS = 2,CO DE:
7 U.' ANC 1 0 36 s

'.
''

-

4 ." E= 2 7. G E 6, C_A=J).,. 9 djG.'
e LAS/FTiS65.57,THERE=>

'd . PA=0.9,AR=0.9,RC=0.9. - 4 '9 <

,| 10 .' . C .a.14-8 076 -11.53
. ,

~ - '

11.-.s:q"|AADi%. 20-4.456 x 3. 4 '* 12 L .' 20 1. DISP =0.12
4

li ~13 1. ;- -30-8.1926
. 5.736 -

.
'

'

1 14 .. _ . 2, 40-0.19 2 6: 5.736,

15 J4 6-5.18 6 *i , 3.63-
_'

. +

'i 16 "O '800-5.186 ' ' ' -
-

*
.

' - 3.63 cD=26.0,THIr=0.375.'l 17 .- L3S/FT=278.57, -

18' 46 51 1.72 ' -3. 2.46 L OD=26.0,THIK=0.375,
'

.. -

j 19 <'. LSE/FT=278.57
20
21'

. 603.41 7.73. .
'

i 22
. RAD 60 1.0 DISP =-5.52. -

.
.

_ 705.736 8.192_.
*

23 80 5.736 8.192
*

.
'

'244 * 10011.47" 's 16.38'.

' 25 . * TAD _ 100 1. Dis;=-a.as.

{' 26 .> 12011.47. 16 38'; 27 RAD 120 1.0 DISP =-10.2
. .

28' 14011.47
- 16.38.

29 RAD 140 1.0 DISP =-9.96.

30 16011.47 16.38, .

: 31 18071.47 16.38. .

! 32 20011.47 16.38.

d 33 22011.47 ,16.38.

4 34 '

24011.47 16.38.
,

;, j 35 RAL 240 ' ;1.C DISP =-4.2.

f+ 36 26011.47 16.38.

d 37 28011.47 - 16.38.

R 34 RAD 280 1.0 DISP =-6.0. *
'

39 30011.47' 16 38
- m.

j no 32011.47 'N
a

16.38.

d 41 RAD 320 1.0 DISP =-3.48
,,

.

'l 42 -

s 3357.73 11.03 L.

'! 23 340 6.53.

:5 as ,3 A D 340 1.II
,

DIspa.3.48-

45 ' ',. tu 3 60 20 0j| u6_ .- RAD 360' _ ti

,

'
>

- DISP =-3.; 4J [. . 300 20 0.j a3,.J 4100 20.0j, ' u 9 9 '. RAD '400 t. dis;=-4 2
;- 50 1 420

_

20.0'

.] 51 (. RAD 420' '-s. 30 DISP =-2.4|| 52i '. 440 % t' - - 20 0 -
''

:i 53 .; u60 20.0
; [/ - $4 .. \1t A D 4An

,

Q.[5- CIspa-2.76g s. ,

r-
.

,

i

k ' '
__ _ _ _ _ - - -



_

,
-. - . __ . --

,; . ,

1
* -.

1-

s a u- , 3s ts2_ 7/ul:=.

.i ES 480 20 0*
.

5t 500 20 0.

57 RAD 500 10 DISP =~6.36
, .

58 520 20.0.

1 59 HAC 520 1. DISP =-5.4.

i 60 540 20 0.

61 560 20.0
.. .

62 580 20 0
.-

.

62 RAD 580 1.0 DISP =-2.4
.

*

64 600 20.0.

65 RAD 600 1.0 DISP =-2.28
.,

66 620 20.0.

, ,6 7 640 20.0.

68 660 20 0. _

69 690 30.0.

70 RAD 690 1.0 DISP =-6.48
.

71 14801 a.856 -3.4
., .

72 - - END
-

+ + + + + + + +
.

i,
_ --

"

72 CARDS IN INPUT DECK
~j 72 CARDS IN LOAD CASE THRH1

72 CARDS IN LOAD CASE WT1

0 WARNINGS
0 ERRORS

_ 0 FATAL EBRCES
.

D,PL 93.

j EEE SCRACH.
,

.

2T,15 '54101.511011*

h **ME101I*** mil 01 DIE 305i- ** CORE CHANCED F30E 35400 TO 41400 DECIMA L WCRDS ***

i
k

| k.
,.

'J,

(1
1

-

> .

gi
,1 -

||
L.j -

i

4

4

;

i
i

,
. _ _ . . .- _ _ m -- ._ . . ... _ - - _ _ _ - - - . --
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, , <.f; SPECI At. STUDIES pgo | op 4.

\ .

PatOJECT: O b A. h .7 U SHEET I. 0 F 4. .
: e no. ._._i.& 2.o ,, ant e sicu caoup '
!- sYsTEu: 15.gs.vfSA _ WM1pa _ _..,, . ga.AJ. ,

| Cat.C. no. ___ .. _ . ._.. .. iro No. M.=tte.7.LAJ _. . . AEv no. s.
,

. A. DESIGN DATA- 8. CAITERIAiC8JECTIVES. |'.

'To s uo w M T- * NM\ Pip M C L AS.S SW.'

,,,/>

sua.te.s PIPlMG _
' ' M- 0 ~ M ~ $ I g) qw, g4 sermssses av

A4t.w warnsu com %w..' ## %.40 ; (e m s',s as ,,Pips : S 3,,

! t =. o.311* A savs sar.. in t N C sc.513Urj,
,

MATL *. S A- | O G QR. S Gal.. (10 a.) , t .9 '7 'T '

~j 2.). s ost A R o c x lusrm.vaumu ra rio" D :s 3 Se: F U i. PR.a #=l t s . **'rTt. * w Wi- E
~

; diAge 2ATA hv Atw U "c. nEFEnEucts:, t
*

/\ss<_c 4,5o SUW W YIN
seua ti ra =1 i.n..

Pl@tM P&AM-N C.+

z)yArt.3M -i vr (e,)(. /

.3) S. J$ W.1 2|D47"A,
888 t. a s D - 113. o _ g|, sy if13f7.3

+) AsMe a 4 PV cae,, Str. n3
1977

-

5) me los nuu : VkN*ff, C-!L4'

t5l 14k3VGR. * Gfil*) y Dr ll* fogy
S MUM .
|,'',

'
O.OESCRIPDON OF ANALYSIS /STUQY PERFORMED:

Jiiirm.arsie 3 iN VA.; tt.\ utb pip 1Ng 'b ua re 'D t I: i:sTcaw T/4 c.

'| S a 77 Lr m.r N7- L tNrta Mt ELA srie-- M AL 7335,-

' .

,

B " 1 H ri c - 311 ; S e avic s kiATsnr ,:t. cru a w r=R.c M b (E's q
'

GenmToA cCeot.ert..,

I ,

'
E. CONCLUSICNS: .

yaw 3p = 13,7 23 Psi.; 3 % = M,c o o f i= '

,

j e s. Q o a.) s N c.- sc st.a u,.) i s ~, r , , ' . 0k.
: ,

. --
a
~

3 ACTION NAME SIGNATUAE DATE !
_

$ can cut 4 t:On uv ! C. 6ASA\/ARAl{/ .. / . M b R' Mama / II-3-90
Ost cet ts as /oyfg bygry j &'M | |} - 9 - 90

'

^masvco <n A. p p n t. // M K y y I fI _ s - % Q

{ _.

|
'

0'02.fut,iC;;',,T -~ ~
;

.

.

.!
:.

'
* .- .. . .. . . . . . . . .

a

4 '

.

''S

-- . = . . _ = . .
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' '

,,

.um.cr SumAo D/AA4' uvo m .2).d.5 2 4-f 4.; . , .

| O '' - !/Afr : 8 -/anse - 3//. -y
- - . . - . . - -. . - - - .bl-
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FULL PROFILE St.1 iMMENT GAGE DATA SUMMA:n'' --

u. 34y-

i .

3-1H8C-311
TASLE No. 8A P!PfuNE DEstGNATION

'f t.CCAT10N OF READOUT POINT fee A*tached Fleur* 7 f,
'

ELEV1. TION OF PIPEUNE INVERT AT REA000T POINT AS SURVEYED ST
,q

-J 634.75
BECHTEl. POWER CORPORATION

|
.! SEP1* //,/i7?
j

AV
D. STANCE FRCM INVERT #3'

REACCUT PotNT ELEVATION mm
(ft) (ft) ( 2834N

'.; @ 0 634.75 gas.sT All field data collected on -9
'

;,

i @ 10 627.43 Cas4*T Sept. 11. 1979 - 3 55

I (f5) 15 627.42 -9.

'

6@ 20 627.44
- -874

@ 25 627.51 4 32.

@b 30 627.63, sf -c,,%

i
2 "

.___
';

.. *g

i *
i
f

,I
4

;

,
.

-!
i -

:t I
1

L i
! t
1 ..

; '-

] ,.
.

,

1 /
:

? I I
2

'
'

4.

MIDLAND PLANT-hdlDLAND MICHIGAN .

}
|. i = ,

q a=mu |_.
e ti 1; ca: a:> w a m e w rare.~ arc u m,=

I
. '

*

l .:
,
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01 STANCE FROM
-- -

3,p, ,y REA00UT PolNT NVERT ELEWTCH CohEdENTS
~~ -

Ruu (FT.) (FT.) A Y 05 8. M .)
n m >n I-n.-79..

70 / 20.0 627.73 M3 reading taken at 10.b ft. -528 /i,

i 24.67 827.68 |

; 40.0 827.42

| 49 / 48.83 e27.22 - //.4 /

60.0 826.M
70 / 70.0 s2s.R2 - 4.2 /

; 80.0 82s.as
'

90 s 90.0 s2s.w i - /1.4
'

-

100.0 827.24 8

110.0 827.42
-

'

..I20 / 120.0 827.72 , - S. 4 /

130.0 627.81
*

140.0 827 7s ' *

|
150 ' 150.0 e27.87 - 3, (, s
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RE101.

k IE F0f CA2D INAGES
* T

. l- .
'

1 11 21 31 41 51 61 71 .i -

{ . + + + + + + + + i
.? RUN LDCASE= THIN 1,.

'l RUN LDCASE=WT1 -
.

71 RED. TITLE =8-0HSC-81 HIDLAND DSL
]j - .

GEN BLDG ,PROJN0=7220, USER = ?_

.

PROBN0=1010, UNITS =2,
'

. CODE =h31S73,,

,n AMC -2.64 E=27.9E6,0Dat.625,THIE=0.32 ,. .j LES/FT=50.25.THIRMao.0,.

j IA=0.9,28=0 9,AC=0 9.

20-10.0j . - - '

ci RAD 20 10 DISP =-5.28
,

.

$j
. - - - 25-5 00 L.

.
_ 30 -5.0

-40 -10.0. t -- .

-! . -49 -9 0
EAD 49 1.0 DISP =-11.4. -

.60 -11 0. * '

1 70 -10.
_ ,

.

RAD 70 1.0 DIS P= - 16. 2j .

80 -10..; .
>

90 -10.i .

i RAD 90 1.0 DISP =-14.4.

i 100 -10.2
. 110 -10.j

120*

f -10..

RAD 120 1.0 DISP =-5.4.

i 130 -10..

] . 140 -10.,

150 -10.1 .
' . RAD 150 10 DISP =-3.6

ENDj .

. + + + + + + + +g

,

i
'i 31 CARDS IN INPUT DECE,

31 CARDS IN LOAD CASI THRH1,

.. : 31 CARDS IN LOAD CASE ET1 '"
.
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