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DESIGN CALCULATIONS
- ~

1.0 INTRODUCTION.

The purpose of this report is to analytically demonstrate that the
subject Section III Class 2 pumps are suitable for the conditions outlined
in the Owner's Design Specification.

The calculations assume worst condition loadings due to maximum internal-

pressure, peak nozzle loads and design basis' earthquake (DBE) seismic
forces. Conservative assumptions are also made concerning the dimensions
of the pressure boundary parts. The calculations in this report incorporate
the wall thicknesses shown in Sketch 1.0. These dimensions are less than
the hianufacturing drawings indicate. They represent the final minimum
acceptable thicknesses after all fabricating, machining and testing is
completed.

(

1.1 REFERENCED DOCUMENTS
.

1. ASME Boiler and Pressure Vessel Code Section III 1971.

f
2. ASME Boiler and Pressure Vessel Code Section VIII Div. 1, 1971.

3. Welding Research Council Bulletin 107 Aug.1965, 3rd revised
printing April, 1972.

4. Owner's Design Specification.,

5. " Vibrations in Boiler Feed Pumps" by A. S. Duncan Paper #8
Proceedings of the Institute of Mechanical Engineers (UK). 1966-67

6. Formulas for Stress and Strain, R. J. Roark, 4th ed.

.
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4.0 Discharge Head Stress Calculation
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1.2 LIST OF. DRAWINGS AND MATERIALS FOR PRESSURE BOUNDARY PARTS 9

L'

Part Name Material Drawing No. [
-

,

. Case,. Forging SA-182 F304 C -17170
" "

Case 1st Oper., D-14614 - .

Case Weld Ass'y. D-14616 1
" "

-

Case Top View D-14639 !
~" "

.

'" "Case End View D-14642.

Case Final Oper. D-14602" "

Case Align Lug D-14614" "

Case Centering Fin SA -240-304 D-14614
Case By-Pass Flange SA-182 F304L B -19917 i. .

Case By-Pass Nipple SA-312 304L D-14614 I

Case Drain ' Nipple ." ,""

Case Drip Pocket SA-351 CF8 C -15767 j

Case Feet D-14616 |
" "

Head Forging SA-182 F304 C -17174 jr

Head Final Oper. D-14604 i" " -

Head By-Pass Flange SA-182 F304L B-19918 |i
'

Head By-Pass Connection SA-312 304L D- 14615 1'

( Mead Drip Pocket SA-351 CF8 C -15766 |
; Disch. Nozzle Forging SA-182 F304 B-19899 i

.

'
9 Suct. Nozzle Forging B-19894" "

" ", Suct. Nozzle Flat'ng. Oper. C -17172
Suct. Nozzle 1st Oper B-19895 :

" "

Suct. Nozzle C -17173" "

By-Pass Pipe . SA-312 304L D-14623
'

By-Pass ' Flange SA-182 F304L D-14623
Seal Hsg. Forge - Rst. SA-182 F304 C -17176

Seal Hsg. Forge 'Suct. ,
C -17176" "

,

Seal Hsg. nrust D-14618" "

Seal Hsg. Suct. D-14617" "

Seal Plate Brust D-14638" "

'

Seal Plate Suct. D- 14638" "

Case Stud SA-193 B7 B-19897

| Hex Nut SA-194 7 B-19901'

Parker Fit. tings SA-403 WP 316L (Sdgl Flush Piping)
Socket Weld Fitting WP 304L (Drain Piping)"

Min. Flow Orifice Tube SA-312 304L C -17543
' I

Cap Screws SA-193 B6 (Seal Housing) Buyouts
Drain Pipe Support PL SA-240 -304 D-14602

, ,

Seal Flush Piping SA -213 -304 L .
C -17542a

,

Assembly Rail Guide SA -479 -304.. D- 14602

Dischg. Nozzle Final SA -182 -F304 C -17175s

Dischg. Hd. Weld Ass'y. See C-15767 & C-17174 C -17178

Seal Flush Adapter Suct. SA-479-304 C -17885
.

Seal Flush Adapter Disch. SA -479 -304 C -17884

t'OC t aa.f

*
_. _ _ ~ ~ _ _ ___ __ _._
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'

2.0 Design Conditions~

' 2.1 Maximum. design pressure - 2800 psig
0Maximum design temperature - 300 F

Maximum suction pressure - 300 psig
Pump operating speed - 4850 RPM
Pump design flow - 150 GPM to 550 GPM
Pump Horsepower - 480 BHP to 650 BHP

2.2 Peak Load on Pump Nozzles: Ref. 4. - 3.1.22.2
based on attached pipe:
Suction 6" schedule 80 SA-430-304
Discharge 4" schedule 160 SA-430-304

2.2.1 Suction nozzle loads:
Axial and Transverse shear forces -- + 5,200 lb.

_

Torsional and Bending Moments -- + 75,800 lb. -in.
_

2.2.2 Discharge Nozzle loads:
Axial and Transverse shear forces -- + 4,100 lb.

^

Torsional anii Bending Moments - _36,600 lb. -in.
2.3 Seismic Loads: Ref. 4. - 3.1.21

DBE (Design Basis Earthquake)
Horizontal -- + 3.0g acceleration

,

+ 2.0g accelerationVertical --

_

NOTE: For these calculations all of the abcve conditions are assumed to
act simultaneously.-

.

2.4 Resultant Loads on Pump Assembly
2.4.1 Assumptions: ,

a) The center of gravity is coincident with the pump shaft
centerline and the centroid of the pump hold down bolts,

b) The pump is a rigid body.
c) External forces and moments are translated to the center

of gravity. .

4

2.4.2 Forces at center gravity (See Sketch 2.4)
LB

Source Fxo Fyo Fzo

Suction nozzle + 5,200 + 5,200 + 5,200

Discharge nozzle { 4,100- {4,100 { 4, 100

Seismic + 22,500 +15, 000 + 22,500
s

- 7,500Pump weight ------

Resultant Forces i31,800 +24,300 + 31,800

Calculations By: S d /?a.. / / Checked By: 1s7 fjM" (Approved By: //VZ5bl.k'p

Jate: ,-c-77 Date: /-g 7_pt7 Date: /-/g 73 I'



DATE CFFECTIVE P AGE NO.
PACIPIC PUMP 3 1-9-73 7 of 30 67<

-

.
--@ --

D ATE REVISE PROJECT NO.
TECHNICAL DATA 0 K -318

,

SU SJ ECT: . 5348530/31/32
CUSTOMER, WESTINGHOUSE ELECTRIC CORP. SHOP ORDER NOS, 5848604v

CONTRACT Sf6-CA L-169450-BN SIZE & TYPE 2-I/2 RL U
~

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

.
.m

s. %. s- . sie y '. % : sy r . s;e , ; qe*

/ss,/.-- - - % . .s . .

/ w, %,,;7_% ; ,,:.s. , .,%. . .% . .

.-,.,;;: _ ~ ,.'. .- . . - - . - .- , N. g ;- +/ . s,,p/?q. -..s. ; ~%--* . . . , .
.

.,,

N- q;s psIs',:4. ..
'%,,/ s;s.,

.*- - - - - " ~ ~ .. < .s:- ~ ~ , / fy/. s ,, ;,, #, ,.
n:-

, N.*s,. s . s, <s
s* -: _-- .-m.-.. -. ,~ %. ,, , ,.x,.....~. ,. .

.,,,
,

/ s.. w / .s.1.%, , y- . s,.- * ~s

,..,g-. . , ~ , , . - - .
w

> - N, s . .

.

. , , . .. /
.- .,.,,,,y- -

,%...,a s,,..,... , . , ...g ,..g..
..,

,, ,, ,s,.,.

,.e,.-

, ,
w . .,: ., . ,.%. % ,,/

.,,s . , . '.j ,
,, , / g,g .* , s.*f. ,s,,2 s / -

. -
y,. . .g...,.a.

.. .pe .%= . s,
-

.- .

,
%,,.... .~.: s, '. , .. < .,

*
.%..-

* *

,
- ,%

,,
n

, ,
%'< s. ' p . s,
. . .. . - - ..,..,a. 4. s. .s. . , . *ys_ _

. . .. , , . .,, , ..
. 4

. .. . ,

. ~,.

. .
h

~ ~y.f.s,-
,

.

_

;. . .
,

s. ., ; N.. ;,y . . - .p. .

g
.

, - . s: . . . ,.. ..

, , : , N. . . A. . .''. %s . .gJ.. -.. . . N. >
. . _ . . g . g,.*

, * . =, .
:. .. .. ., . -

* , , ' . . * , p's -
,, ' , '

.'* , ' , . _/ * , ,', . ,

4. . . _.. , .. ,,, .m:
-

_

.D.-.
.x, .. , p. . . - :. ; . .

. _s..f. %. . ns,.<; s.;. 7 ,/j.. . . . . . _ #. . . . ,/. .
.;.

o ,

.s , _. . . . . . . . , . .. . .s. .. ' - - -
.

s.f , %. < N,_- -

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

.-.r,-. . .

_ _,.|. /~ .. ,, . f .. K- . . , .. s .g/ . e,
N A .A :.;g, /%. ,. ,,. . / 7sz . . ,.y .. -. s -

., ., ,.
. ._- .. . :- s.., K. / s . , y ,, s

. . - , .. ,.s /s ; g,s..
..

.s3. .y . .
. . . .

s. ~
. - ~ . s -s . . . . , s'.

,
. , x v g . s ---. -;~.. , e . s :- . .- . ; .. - n-; ./ : y 7,. s. . . - s -

,.

J', . . . -r . ., . . - ~ . ,-.x../- , -,s.. .. . . .N. - ,-:. . , . . f- v....- s
s. , .- . . .f , ..x . .. .-x, s. .. / .s . .s-,

' Q's,* % ,-Q ,~ Y Y* g f ~f'4,Q , Q Q ~~;.3 , $ :^ :" *;. " N - - 3. .

,

.

;
'

~~

. .. - % ,/ . ; . ; ,o~- >. ..
..gr.:.%. c:s.

k-- ; .,,;s - - -; ,
. : '. . . s - .. . -/. - ;s/ s.s .

~. .. : :.:., , , /. . ., .: . .~.-./s--.... ,,; ~ . -/.,

sa c . ,;,w - --

..f.
. ;

-
,

s ;; . - -N. . s :, ,. . . . s . ... N. 3. , .< . . L. s..~, ff ;.N. -m.- -.
. m

. . - ...i / ,

.
. . . , . .,

- ..-
.

.

. . . . .

' /.:. ! s w *. . . ,. .
.._ . ,

- , , s s/ ~ -s .s, . ... . . . s. . - -.~%- / .. /. . :s . <.'s'./ .' <. ':s .>,.: ! . s .s.:'s's- %L.h.
Ny;s4.1%. ,:: c, 2: / N /,N; i-%./.:...%.%' -

. A y ,..g ..'c,M...,k ,-Ts '. . ! f*J' * s

. e ,e - ;/.' 'N/ ,
.p /. . ,s. . ,;. s- .. . . . /m\ .w ,.e - ..Q

-' . ,~' s.j/ s *~<'/. ^
r: .,.s - c-. .

/
*

L. % -.w...-< - , . . . .

N / p ", / |s, f.. -. s /.,.es /< %......~..-f -...- - . .
,-N, .. . /.\

'

- .. .. %
* /' s ..%... . .',;gs; .%f . sg .('s.;/;.,kV;.'s .,,-J x,./, s ;,,_. .'.,'_,,<d,,,.N.,-.

.

s.
s

- ~. -- %,2 3, v .- s i
.-

1..,.- ~ . . , . .
-' . . . ;.~~. s_

-
.,.,

| ,. s- s s..- / ./ sy %- x .... ~ z / N / : m w ~.; / s /
-

, s/ ,.
s :. u . % .- e. . ,. ' 7, , ..-.s....e. . y ..y... .-~,.s.-N.,q,...,. . . - ~. .

* -, ..-.: Q . .. . - - . s., f.s , -% L/% /.,,,.,.:.s/.s / .;,-- .g.. \ .*

. - N. , , ./ ,. .- . . i g. ~ . s~ ,/s:,
p ~. 3,s

.

..p. -_-s-.. m,,.. ... ,

.

sf y,,- . , %y.e x,_. y.
. y %, . /;y', s . /s ./s , , s. p.,,_,_ - . -

* %

. . .

,*''% , , . v. '.. , /. ~,, ,o

s p%s',, , . . s
.,e

,_ - % --

'% . -
-.- . . - . . .

./. . . . %, s's ,-m / s

. '.%., , . : . .%. % .c , '. . /. .:.- . . ~ , . . . . .y"'. *N<.'.. :- % /
' /. '

.-:.. .
.'

"
. . .

sf . s. . ,. . . s.f..e&>. g %, , .. g .y,._- a .

.

.-s s s. . ,..e .s .- s s .-
s.. .,y.-.: . , ,s ' ../. . .- .. . , .

.-- ,:. . . ,y,,.. _ . . - e r -y .. . -.
.

s %, . -- '. / - s ,/..% |% , ga.- ~ . . - . ~ . . ....:~,-., .
~% . .~,,% ,, %. ., f , - ..s. . p . .. - - %, ~,./.. .s. /.

f: . ,f:[',;W' f,-{'y ' lNa,.")-Y - .v*--.;: ", -.. |s[-. . %e .s.

f-?,s~ h&p *|--% .,L. *

./ ,,,; . , .- ~ ~ - x . - - - . .,
. , ., .,

'
*

'
''

-

. _m . x_: % . , .:../ : % .
e'./ s.

, -s.. ,_.fs._ . ...e_x. ,._,.- -
...

N3/ ' - /: . */ N' . N/ .

*'
s,/ ja ., .N [ N1.:/ s;#-- .. . s e '/ - }I*' %,/ ,.. .-Ny* */,. . . - -- w. w. -r

s,
.-.s., . . . . - , .. - , . , . , . .. .s.~.

, _ , s. . .'.. . /. ? %- e -- . .,f.'% o/ \ sh / .' .%. ./^ / /
' ss . **%./,-.-....~%,%--... n ..- s,/ # . ' '|, % :,

./. _%. . /. . .
*%

. .. . - ,. _..N ,,/ C ,: s - r./ -

*/ %s
/ : r

y ',,. n, ! ,,$'N . .>.-

.N. /:'. . ,'D%.,,,4. N ' d',.>'..'.'.N.','.'. .,
- ^

..- . N
.. . .: ,%'., ' / | , N'.' ,'e ',*

,."

- . ,s.-.,- . %. . ..
s

. ,s.* . % / . ' %s . -
.r- %. r,,*

.. s-

. f . s,;.,s / , . -. . ,. - / 's.- a

, . s.J . ;, . ~. ,s . .

.s. ._ ,_
.

. %,. / . . .. . . _ ' , . . . ,. ~ % . ,, .

..

- .....:.,._N.,s.. ; .. - _ / , .
,

.,A...,*',/..'.'..~'.
'

- .s . ,sE*''>.. . @ ' C. S. .t.V T.ER 0 F.GRA V. STY . , ,- /. .'%. ._ ....,.._N,'. .'. '
-

.. _ . , . .

[s ! ,,k. ^. ' * \.s,s.', . d , ..
"

'
* 'g' ,#\ ' /*

. ' . ' .' . .D.,'.g-. .. . .
./\g ,s, , s, ' ,' Ag

, .
. 2n . e .a.

/s '

..

s - %x '. A _..*N-.8
. - . .g g.,-.* .

8"

- . - -.

% ,. . s. .n. . .St,ts*...n N.0%Z l E . *. .
.

/~ ,s.
,

v ^X' . . - - ~ . - . s . ,,/ -',. .
.. ''.- '' s-_ . / ~._ .- .

~.
..

.? , .s % ;/ : ~ : < sqs ss -//, ,- .. / s+ . . w,Ms,; .~. L. . - %.S
. <

a,;.,c. ' N,./%.,.N. , .A .p ' :s / . ,o /s/. '. . *- . -/ . m'. . - /,.'D
. ..

. . -. . . ~ .:..
..'D.IS. W . N o. n L. E. . W . &,. .'.. w. n'. N ,v- . /.. . . . . . - ~ '. w'-. .'.- ..-..

.m.. . ,: . . . . % - - .. / . ,. ,/.. ~. . .: s ;
-- , . - , . -

. .s .-...,.:x
- ; :-- :

. . ..

X *. >. ' ,... /_..; .....,,../,'~.x...*
.' : /~ .: .

. . .

-

..~3 0 r.0 D,o wH . BOLTS ~.,/.- N. ../: ' C..,.>-.'. s 2. - '-. ~ /. .!.-... -
/ , s. ,- - N ss . . -,, . , , . . < . . . , - ., s , . . s, , ., , ,. - -

. . . :. s -:,., . .. . , ,.
. x :,.- . c . x ./ . . . - a-..- . - .- . . -.

m. * /. .. . . . .,4. , . . . v, , N ,. /. s.-x -./. s. --'
. - n. . s

. s . : .. .s. / . . ... . .~,%.
, . . x, . - .

s., ... : . ss. - ,s

.- -w'>'s . * /
/-- -~

. :* s-- ,
*

q _ , . . . . .. , './ .,...,,;.::.'y /
. ' . ', %. . .*% ,- n .<

' .4 .,
- ... ,

/y, ,, .., ' - :- ' :~-,,7.,,~~.7,s --

9 ~. -

.,,c x . . . . s. s. ,,.%.,. . . }(ETC H 2 . 4- .''...s'..,--.. s -- --s *
- - e . . - . .-

. f s./ . . . ,s - - s.- . .- :.. % ._:-..N.,-,n ,. .. .,- . x ..- , s,- . .- s, . s.
. - f- , s. s , . . s . - . -,. s -.. .- %.- r . -

.. /.
-..- , .. , . . - s .. s. s

- .~ -
.s... - s -

,y,q +i x : .. ...s/. ~ ,
. s .-s .

. x.. .. ;y ; , :, <- <----ry,m ,y. ,,m . - - : .A -- - - ., ~ ---

_.

,.

Calculations By: f Mcu/./ bhecked By:g[h-C.,.jM'' hpproved By: 1 'I W ;,

/ Date: #:' / , .y6 Date:' -* _ -- ,
Date: I - c/ 7 ,,

, . .

. . -

e 04 A 934



O ATE EFFECTIVE P AGE NO.PACIFIC PUMPO 68.'
.

1-9-73 8 of 30- - ysaw-) ~.m,
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~ WESTINGHOUSE ELECTRIC CORP. SHOP ORDER NOS. 5948604
5348530/31/32CUSTOMER

CONTRACT 546 -CA L- 169450 -BN SIZE & TYPE 2-1/2 RL II__

.

2.4.3 Moments around center of gravity (See Sketch 2.4).

LB -IN.

Source Mxo Myo Mzo

_ 1+20)Suct. Noz. Force + 5200x20in. + 5200x21in. + 520
Suct. Noz. Mom. + 75800 + 75800 + 75800 3

Disch. Noz. Force { 4100x20in. [ 4100x18 7/8 } 410 7/8+2C
Disch. Noz. Mom. + 36600 + 36600 + 36600

' - 8440
- -

Shaft Torque --- ---

Seismic --- --- ---

Resultant Mom. +298400 +299000 +485000
'

_

-306840.

Pump Weight = 7500 LB, Shaft torque = 63,000 BHP = 8400 LB-IN
RPM

3.0 Case Stresses

k,
3.1 Stress Dae To Internal Pressure

'

3.1.1 Center Section Between Nozzles Ref.1. Para. A-2221
Primary - Membrane Stress Intensity

PR P

13,780 psiS= t + 2 =-

P = 2800 psi max. discharge pressure
R = 7.18 in. case inside radius
t =1.625 in. case thickness

3.1. 2 Outer Surface of Case At Discharge Nozzle Ref.1. Para. A-2212
2P(1 + Z ) Principal Stresses

(a) 6 t = ( Y" - 1) = 7335 psi outside radius - 10.625 in.
P_ inside radius - 8.0 in.

(b) N = (Y~ - 1) = 3667 psi .

2P(1 - Z ) ,

2'

(c) 6 r = (Y - 1 ) = 0;0 psi

P = 2800 psi Y = ratio outside to inside radii
Y = 1.328 Z = ratio outside to intermediate radii
2 = 1.0 at outside surface

.
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STELL r%TEPit.t 5 a1(EE TED AS PRESSLFE
,

V'((tJT AirJits.' PApi'; TE %T i's. 5ttALL BE d;y
Pf W o rJD .ti> Nc-7310 , U NC-2320 Or idW iG

4
A''.M t(0L, Si E Tit (J liI. Nh

. B) F UTCHS - 1. 5Hr.1 l hL IN Af rO,.'rWJCE WI T!t E QUIPt1 NT ki

!
SPLC ll I C AT litJ L-6 7 7telt. , REV. O DATED

@($h3-13-72 NO ATTAO fLD W r10 TOR IMTA SHEET u( f ORT 1 5' 082). THI S DATA Sit E T SHALL BE
.

6-
C(t1PLETED 40 SLAV 11TTED FOR INF OR1MT!crJ y$-

C) GEARS -- 1. (, EARS SHAL L M ET REQUIREMErlTS OF E-SPEC 4,d+

678815, PEV. O DATED 11-12-71.
M.o;' V. Dell %TRY REQUIREMENTS - ARE PREStrHED Cr4 THE ltolVIDUAL MPLRU PUROiASE ORIERS. gM

VI. BILLIrn
Nk

EAOf SPIFMNT Ar.Alf1ST LAOf PLNJT IPUOLVED SttALL DE DILLED gAU

L[. b.
'

UJ NJ ltDIVIDUAL INVOICE. Sit 6LE Itu0!CES CO\TRING MORE '.>[-THNJ (tE PLh4T WILL POT BC ACCEPTED. %;'
EAOi ITNOICE SHALL CLEARLY INDICATE THE PtRJT ltNDLVED h.a .MNJD STALL LIST THE ITEM PJtrillERS, DESCRIPTICf 4 NJD tf41T X b@
PRICES EXACTLY AS THEY APPE/R IN Tite APPLICABLE SECTIOfJ. .hI. 3, d

-

bC
2%
3e ac u
p .; '

~f,mp
,s-

-
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M-

As4 ORDER.CONTNUATION W85I!Dgh0USS ElecMc Corporation '""*
,

'" da([,I.f NUCtl AG |Nf eof $f $II AA$ W,g *

I' SHOW PueCetALS @ NCP 0'e Asa cosel5PONDf N(f pp gag 311 P4I59U4G4 PA 11230 $$' Ocott P a(gD *stM oatsT Mand cec (4 peua4448 t

-Z _$46-CAL-169450-Bt1 PACIFIC PUriPS, IfJC. 9-20-72 w,e 5 or 10 Paces
- staan ouAamtv una tvet otit DESCRIPTION / IDtNTIFIC AllON NO. / E. SPEC. sPee NO 5**P DAff bMI PelCh

.

_

_= VII. TERMS & COfDITIOtJS
'

-

1. ADDITIGW. TERttS A.D CUDITIONS FOR USE WITli KNJSA! @
ELECTRIC POWER tJJITS 1 C 2 (011/OKB) DATED iMY 1,

'

1972 ARE APPLIC/CLE.
,,

t,

__ 2. ADDITIO ML TERMS Ato COrDITIONS FOR USE WITil
,

g TEt#1ESSEE VALLEY AUT110RITY C04 TRACTS WATTS BAR , . ,;
- tJUCLEAR PL44T UNI TS 1 & 2 DAT ED PMY 1, 1972

-= ARE APPLICNSLE.

- 3. W-PWR TERftS NJD CONDITIOtJS 101971A ARE APPLICABLE M- WI TH THE FOLLOW!f 6 EXCEPTICtJS :
,

A. I TEf: 3 - TERMS OF PAYtTNT. Ot40E SECOfD LINE h_= TO READ "UlJTIL PUROtASED PRODUCT IS StilPPED k.

#40 /CCEPTAULL StilPPit6 DOCUtttJTS /sRE RECEIVED.

'
_ BY BUYER."

m D. ITEtt 4 - DELIVERYm
.'

7EEE - PARA. 4A - FIRST SENTErJCE OF PARAGRAPti TO d
hRE/O " TIME OF DELIVERY 15 At1 ESSENTIAL
$y_-r

*

ELEFLtJT OF THE ORDER."1 .

j{ - PARA. 4C - ADD T11E FOLLOWit& "PROVIDED IT hI

j j 15 DOJE AT THE SELLERS' PLANT."
| -

_.
- C. I TEM 11 - COffLINJCE WITH LAWS Af D STRONRDS.

' '

I -| ' *'
. ADO TO LAST SENTENCE "IS PLACED, AS IDENTI-

.
2 FIED BY BUYER IN ITS PUROMSE ORDER."'

; - p
* D. ITEM 14 - WARRNJTY };

vg 14A - DELETE THE WORDS "SHALL DE f f' rot 44 TABLE".

7 - O tN6E T11E WORD "COrJTEMPLATED" TO
z "SPLCIFIED".i 3A

h | 140 - AFTER TtE WORD "NECESSARY" IN T11E 8 TH j4

f"
'

Lir4E, OtNEE AS FOLLOWS -("INCLUDifG >
-

I REliOVAL NO REINSTALLATION, tiOWEVER, ?
_

4 4

j ~
COST OF RDOVAL NO REINSTALLATIUJ TO 4'

UE NEGOTI ATED)" TO " CORRECT OR REPLACE, f
m L -

- *
c .

'

n'.
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I$
"'. m ,:,M u $$f|3$ kh" $ @! wh[M

'iVb i ; M''

o
_M,4enkt ng % . ; _j; . '.

- otoca-coNnnuADori Wcdtngflouse Electric Corp;ratica ' " - %$>

A-
-

*0 nuosas e~s sov sisie%s W *"
f , "** ' ",o. 7M.c IOIfl,!f * * *4..se c=w ee o.n c g..n o~w~a ;~y <gMS

eu ,o .o . , , , ,4 , , . u., ,; , . i,m
webecva uana o.x e ..o o ..in o.ie . .: ,

546-cat-169450-er4 PAClr I C IMPS , IrJc. 9-20-72 nace 6 c. 10 , ce s t

h***a ers= ouw mv u= tve, oes DE SC RIPTION i DENid tC ATION NO / E. SPE C S,w so sner pare ur.: ee.oi
- w_

t AT DIE OPTI(tJ OF Utl SELLER, SUOt CCFECTIVE WORK."

',h'q .
l4 7

[ NOTE THAT DE WORD BUYER ttAS BEEN OW6ED TO SELLER.
SELLER'S DECIS!(tJ TO REPAIR (4 REPLACE WILL BE*

hREASCtJNILL TAX 1r6 IrJTO COJSIECRATIOr4 ALL COSTS
ASSOCI ATED WITH SUOi REPAIRS OR RLPLACfftRT INCLtD- (L 4ING CodTS, i r 4JY, OF BUYE R 4.3 Btfi ER ' S CUS TCf ER. 1 y

- ADO TO 14B "DUYEP SHAL L F OLL(M SEL LER'S STORK.E j
FUOElaLRE 40 Rt Q t.ST SELLER'S Tf.O rJ1 CAL SERVICES, ,

AT GUYER'S E WENSE, TO SUPERVISE PREPARATI(tJ NO >V
i ST ART-UP Of EQJlitENT. . ,[

VIII. OPT irtJ lhp

W-FHR RESER\tS TUL RIGHT TO AIO NOI TICtJAL tf11TS FOR
_

km,19 7 '+ ( C L I VE RY AT A COS T O F----- ---------- ----------- - - - - - - - - - - - .__-------.,

,
440 1975 DELIVERY A T A COS T ( 7 - - - - - - - --- - - -- - ---- - - - - ------ - ..__-------- g |THIS (CTI(#1 IS VALID FOR ffJE (1) TO TWELVI (12) t.rJITS b -

[.D.. . ,F 'l R YF AR 4D P1UST IV ExfRCISLD BY 12-31-73 FOP 197 te
M-[>fLIVLRY OR 17-31-74 FOR 1975 DEllVERY. ALL EEQJIRE-
N

[M. g
r1i NTS Or THIS PUROtA;E ORDi R SHALL Bl. rt T IN DE
EVLNT Dt!S OPil(f4 IS EXERCISID.

,.

IX. SUN-11 TTAL RLQ JIRt|T rJTi h[D
Ivrt r ErJT @A IN E-f>78815 ITEM COfC Dif DATE.

A. FOR APP 90 VAL J'[ -n

p 001 SEISMIC CALCULATIrris 3.1.21 AD l-5-73 $,,& .r.,

y002 CKJTLitC [HAWir6-PLf1P/r10 TOR / GEAR 3.2.1.2 DG 12-8-72 OD
* '2 3.1.2.3 i 'g

M 3.1.2.4 T
* *

f.'003
'

1:1.
CROSS-SECT!rfJ ASSEMBLY - PitiP 3.2.2 DG 1-5-73 ,. $.l'

,

4004 ttDi4JICAL SEAL WlDi BILL OF 3.2.4 DG l-5-73 [,',.lf
( ; 1. , ,

FMTE R I AL.

005 GEAR OUTLINE EcAWir6 DG 12-8-72 [ .e
rWUFACTURlr6 PROCEDURES ?i

006 A. rWJti ACTURlr6 WELDS 5.1.2.2 PC 1-19-73 'N~,

007 B. WELD PROCEDURE QJALIF ICATI(r4 5.1.2.2 PC 1-19-73 '

TEST RESULTS _j |

y ;i 00s C. w m R wttD REPAIR 5.i.2.2 PC i-19-73

k.43 w
f:s c hsg m

. . . ..
! * 'y "h V.

Lgw |
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;d' 3**WestI0thouse Electric Corporatica ''
;W-r - W '' k. 'S.M''''** 4

'
-

' ~'

it.CONTINUATON

$+ t yx,gs.e .'n"o".*. ... .o.,.

-

m
, o o. m ..co, sim.: .' ..-a . .

! n4.m
-. e .~os ce . , - , . ,,, .

i
1 y

I ; ,, puso Asa once u ese o.oes ,s.ceo wir o.re
'

[ 3%-CAL-169450-DN
PACIFIC PttFS, INC.

_
9-20-72 ,.c,7 o,10 e oes

2,i ,mm ouANtat u rwt o.sr DESCRIPilON / IDENilFIC ATION NO. / E. SPEC. ,, e o sw o.re was ,esce" 4

&
&'

', %SUBMITTAL REQUIRrJENTS
./.W.4t

i~gDOCitENT PARA IN E-678815 ITEM CODE DUE DATE ;
'

A. FOR /PPROVAL (C04T.)

909 FWJUFACTUR!iG #1D PROCESSitE 5.1.2.3 PC 12-8-72
'

i PROCEDURES
'

I
*

tJorJ-DESTRUCTIVE TEST PROCEDtRES

010 PDETR/NT TEST!rG 5.1.2.4A PC 11-10-72 ' Q .,.

011 HYDROTESTItG 5.1.2.4B PC 11-10-72 .'
e,

012 PERFORtW4CE TESTitn 5.1.2.4C PC 11-10-12 [f

([,5
, 013 RADIOGRAPHIC TESTit6 WITH 5.1.2.40 PC 11-10-72
| SHOOTIt6 SKETOt # :

r

' 014 ULTRAScillC TESTit0 5.1.2.4E PC 12-8-72 St ;
me.d: ,

015 MmrtTIC PARTICLE TESTir6 5.1.2.4F PC 11-10-72 %%d.MW
016 t4PSHR TESTit0 5.1.2.4G PC 11-10-72 Q.

,017 VISUAL INSPECTIcr4 TESTit6 5.1.2.4H K 11-10-72
,

| 018 1r4SPECT10rd PROCEDURE Q. A. MNJUAL 5.1.2.5 PC 11-10-72 [".
' ,

y (2 COPIES) * , ,

:;019 QUALIFICATION PICORDS FOR WELD!rG 5.1.2.6 QR 11-10-72
,

x
.m. +

@f
,

| Z', OPERATORS, PROCEDlRES #4D NOJ-

E'M,! : s' DESTRUCTIVE FROCEDUkES ma ,T

.

7,/U< '020 PROCEDURES FOR COMPLIN4CE WITH 5.1.2.7 PC 11-10-72'

N'[4 QCS-1

, f 021 CLE#41tG PROCEDURES 5.1.2.8 PC 11-10-72 o

:
I v

022 FEAT TREATFENT 5.3 PC 1-5-73 E.:.
' s
'

! * 023 PAINT 1tG 7.2 PC 11-10-72 }
)'p,pf024 PACKAGitG ND PACKitG. LotG 7.3 PC 11-10-72

! TERM STORK,E, EXPORT C DOESTIC 4
i PAIKNiltG T,4

,Y.N= 025 PERFORtWJCE TEST DATA 1 WEEK N IER TEST
'

;-

6-
' u

r , s''h ha ,. . . . . , -+ ., s ) 'k* D '' * *i
. .

[ -
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' '."** D ." M66YS A' '"

Ase oaosa. CONTINUATION WOSilnghouse Elaciric Corporatica - >

.dd' W ([Qg sT -

LL *** ",T,"MdMjY/AM *".ce**ou aii cosenco~on ca
*evarae emeo, sessems ,

,f7 Ys ow evecuse ossies e e o son m. serwec# ea inz ,(
_ i p.., w o u c e a umeen o.c4 e naoo won omia

,.546-CAL-169450-BN PACIFIC PtfrS, ItJC .
_

9-20-72 eac,, 8 o, 10 ,aca s gg,
ovanti u a. rm os sv OtsCRiPiiON / IDthiniCKilOt4 NO. / E. SPEC. sree e o s,<a oars unet recs I ;

.} stam _ Q\
,

*

,
SUBMITTAL REQUIREFEtJTS J

DOCtf1ErfT PARA IPJ E-678815 ITEM CODE DUE OATE

A. FOR APPROVAL (C(fit. )

026 PERFCRtWJCE TEST CURVE 1 WEEK AFTER TEST h

027 ItJSTRUCTI(t1 Bore'S (THREE COPIES 8.2 t'A 3-2-73 .,

OF A PRELIMitMRY M/JJbAL I'ER PLftJT ? ,' c

/RE REQUIRED FOR APNIOVAL ACTIOr4 %*
IHIOR TO ISSlf OF F lf4AL ti/fJUALS) e

B. F(H IrJFCRt%TIOrJ ND CCIT1EtJT
' hq

FUTOR DATA (

h)'. %
Doft11_t!T

_3

J. f,028 FUT(R OtRLirJE (CAWiry; - ItJCLUSI VE 3.2.1.1 C6 11-24-72
Of ALL TLorJ1( AL DATA >( a;{

C. FOR ltJT ort %T IOrJ .

029 TCWQUE VS. SPEED CURVE FOTOR" QR 11-24-72

030 TORQUE VS. SPEED CLRVE NJrfM QR 11-24-72 M
Ui:.

1001 A'O 801 VOLT EE @;

:ltJCLttC Fu-1P NJD MOTOR 04 S/10 SHEET I 'et y
, .h. . ~

4h.031 SAFE TIME VS. CURREtJT CURVE QR 11-24-72
,

Q*i [[7}|(032 CQt1ERCI AL TEST DATA (FOR14 26604 OR QR 11-24-72

{
- BU226) FROti W BUFFALO .

! b ItJSPECTOR OiECK LIST AT FitAL ASSET 43LY QR 11-24-72 6?O33
j (FORM BU30333) FR(ri W BUFFALO % 5

.. - p f.
.t ''

| F 034 QUALITY DOCtf1EtJTATICtJ PAOWE: QR 2 WEEKS Af fER PtfP SHIP %T
| (GE FOR EAOi Pttr) ,Q',

' '.t
A. CHEMICAL & NtYSICAL CERTIFirATIOt1 o

' 'U
OF ALL PRESSURE CUJTAlt41tG t4\TERI ALS' , . .

/ ' il'
. D. HYDROSTATIC TEST REPORT %%r

; C. ALL tJOrJ-DESTRUCTIVE ItJSPECTIOJ REPORTS .e d

[Y,fh$|'

., ,'u. 9 ,

" .yz, .'3 N,

f *

* %)$ :.1 'T & P'n * . ''1]" ['f,'} | t.~L
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. y !ffo. y

, 5fe6-CAL-169t+50-OH PACIFIC PLIiPS, I tJC .
, 9-20-72 . ca 9 o, 10 eos (Ji'- .8

Y#' Discit:PiiON / IDENiitiCK180N t40 / E. SPEC. sr o s,u' reata UNd esice
rum ouaasun u ei rwe our

,. , . 9f. . .Jg
FOR IfJrORt% Tim PARA IN E-678815 ITDi COEC DIE DATE

D. tOTOR-C(f f ERCI AL TEST DATA
(FOR1126604 CR BU226) h# ,

l}'Il%E. FOTOR-ItJSPECTICt. CIECK LIST b
AT FitML ASSEthLY (F0F41 [

BU30333) ;$ 7* '

g
F. Pir1P-FlfML ASSEtULY OiECK LIST

G. FOLL(Elt6 WILL PDT BE St#Vi!TTED QR Q} i

BUT Wit L BE LEPT (ta RECORD BY j.'y ,

W BUFFALO:
. W %j..d . . ,

3. WATER TEST (FORT 1 BU995) jr*p'M
**

2. DIP AtJD B/KE TAG (f OR11 BU910) '

dpH. Prep ()AT A Bi WLf T /0

035 SPARE PARTS LIST - TO DE sulettTTED 8.1 12-8-72 I
(tJ FOR;4 W $49f84

X. OWit6 5tEMITTAL S h
THE REQJIREttri' IN SECTI0t4 5 OF Tit fvROtAS!?6 /4til?JISTRA- 9-

*

TIVE SPECIFIC ATI(t1 DATED f1BRUARY 25, 1970, WHIOt

YT. [fEST/aLISHES THE STNOARD REQJIRDEtJTS FOR EAOi DRJWit6 fSf
REQUIRED FOR SUBMITTAL, IS HEREDf ttX)lflED AS FOLLOWS: '. ' D CuqM,

1. (FJE ROLLED REPRODUCIDLE OF (#41FORti DENSITY C/f/43tf '{h;f
OF PRODUCitJG CLEAR, Sn RP PRitJTS. WE'

4 %^
2. TWO ROLLED FULLSIZE SH/SP BLACX #D WilTE (BACX- j,k '7'

GRO f 4D) PRitiTS SUI TABLE FOR ti!CROflUilt6. '',r ,....,n
3. DRAWit0S Su!vilTTED ttJST DE FIRST GEtERATI(t1 COPIES #(fi)

fMDE FRCri T11C ORIGINAL. . 4.021
t, ;

W1ERE THE EQJIFYttJT SPECIFICATIOtJ ttolFIES TitESE QU/NTITY Lh,' 3
REQJIREttriTS, TTC SPECIF ICATICtJ T/KES PRECEDOJCE. BLUE

g[.M .LitJE PRItJTS ARE PJU LCf 6ER ACCEPT /43t E. REDUCED SIZE
.. UN

,
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W85tingh0use Electric Corporation 1 p. y- -

(\

* " " "s"- | ar.
E

erENa$ istso '
-

- . - * ' ' - . -

.,

e. P.o. e 35..
!, u m..s

@b
$46-CAL-169450-8N 006 5-9-74 N EINISTRATIVE

' '~~. . .' M' '
' ,~ - . , -
.

l

Yh . wess' DESCRIPflON / IDENTIFICATION NO. / E SPEC.
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