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TECHNICAL DATA 0

PROJECT NO,
K-318

SUBJECT:
CUSTOMER WESTINGHOUSE ELECTRIC CORP, SHOP ORDER NOS.
CONTRACT 546-CAL-169450-8N SIZE & TYPE

3348530/31/32
SB48604

2-1/2 RL 1]

-~ TABLE OF CONTENTS

1.0 Introduction
1.1 References
1.2 Data for pressure boundary parts

2.0 Design Conditions
2.1 Operating Conditions
2.2 Peak Nozzle Forces and Moments
Z.3 Seismic Forces
2.4 Resultant Loads on Pump Assembly

w
o

Case Stress Calculations

3.1 Stress due to internal pressure

3.2 Stress due to external loads

3.3 Combined stresses (internal pressure and external loads)

4.0 Discharge Head Stress Calculation
4,1 Stress due to internal pressure plus seismic force
4.2 Pump Hcad Flange Stress Calculations

5.0 Discharge Head Bolt Stress Calculation

6.0 Pump Hold Down Bolt Calculation
6.1 Shear stress
6.2 Tensile stress
6.3 Combined stress

7.0 Pump Shaft Calculations

7.1 Hydrostatic Centering Forces at Running Clearances
8.0 Bearing Load Calculations

9.0 Auxiliary Piping Calculation

10,0 Suction Nozzle Stress Calculations -
10.1 Loads, Geometry, Section Properties
10.2 Stresses Due to Internal Pressure
10.3 Stresses Due to Peak Piping Loads
10.4 Combined Stress Intensities

Date: ) =T «"7H \Date: /-
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11.0 Discharge Nozzle Stress Calculations
11.1 Loads, Geometry, Section Properties ‘
11,2 Stresses Due to Pressure Plus Peak Piping Loads ‘
12.0 Suction End Closurz Stress Calculations
12,1 Maximum Plate Stresses Due to Internal Pressure Plus Seismic
12.2 Seal Housing Bolt Stress Calculation |
13.0 Pump Case Feet Stress Calculations
13.1 Assumptions
13.2 Loads
13.3 Geometry
13.4 Weld Stresses
14.0 Case Alignment Lug and Centering Fin Stress Calculations
14,1 Assumption
14.2 Geometry
14.3 Loads
14.4 Shear Stresses in Attachment Welds
35.0 Gear Hold Down Bolt Stress Calculations
15.1 Assumptions
15.2 Loads and Geometry
15.3 Maximum Bolt Stresses
16.0 Motor Hold Down Bolt Stress Calculations
16.1 Assumptions
16.2 Loads and Geometry
16.3 Maximum Bolt Stresses
17.0 Foundation Anchor Bolt Stress Calculations
17.1 Assumptions
17.2 Loads and Geometry ‘
17.3 Maximum Bolt Stresses
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3-19-74 K-318

pumps division i DATE REVISED

' SUBJECT:

SB48530/31/32

CUSTOMER WESTINGHOUSE ELECTRIC CORP. SHOP ORDER NOS. 5848604
CONTRACT 546-CAL -169450-BN SIZE & TYPE 2-1/2 RL 1]

—— -

1.2 LIST OF DRAWINGS AND MATERIALS FOR PRESSURE BOUNDARY PARTS

Part Name
Casg Forging
Case lst Oper.
Case Weld Ass'y.
Case Top View
Case End View
Case Final Oper.
Case Align Lug
Case Centering Fin
C.se By-Pass Flange
Case By-Pass Nipple
Case Drain Nipple
Case Drip Pocket
Case Feet
Head Forging
Head Final Oper.
Head By-Pass Flange
Head By-Pass Connection
Head Drip Pocket
Disch. Nozzle Forging
Suct. Nozzle Forging

Suct. Nozzle Flat'ng. Oper.

Suct. Nozzle lst Oper
Suct. Nozzle

By-Pass Pipe

By-Pass Flange

Seal Hsg. Forge - Thst.
Seal Hsg. Forge - Suct.
Seal Hsg. Thrust

Seal Hsg. Suct.

Seal Plate Thrust

Seal Plate Suct.

Case Stud

Hex Nut

Parker Fittings

Socket Weld Firtting

Min, Flow Orifice Tube
Cap Screws

Drain Pipe Support PL
Seal! Flush Piping
Assembly Rail Guide
Dischg. Nozzle Final
Dischg. Hd. Weld Ass'y.
Seal Flush Adapter Suct.
Seal Flush Adapter Disch,

Material Drawing No.,
SA-182 F304 C-17170
! S D-14614
" " - D-14616
" & D-14639 .
" " . D-14642
" " D-14602
= ~ . D-14614
SA-240-304 D-14614
SA-182 F304L B-19917
SA-312 304L D-14614
SA-351 CF8 C-15767
" " D-146 16
SA-182 F304 C-17174
" " D-14604 3
SA-182 F304L B-19918
SA-312 304L D-14615
SA-351 CF8 C-15766
SA-182 F304 B-19899
" " B-19894
" " C-17172
= q B-19895
3 " C-17173
. SA-312 304L D-14623
SA-182 F304L D-14623
SA-182 F304 C-17176
o .. & C-17176
" q D-14618
.- " © D-14617
) » ~ D-14638
- - " D-14638
SA-193 B? B-19897
SA-194 7 E£-19901

SA-403 WP 316L (Séal Flush Piping)
" WP 304L (Drain Piping)

SA-312 304L C-17543
SA-193 B6 (Seal Housing) Buyouts
SA-240-304 D-14602

©  SA-213-304L C-17542
SA-476-304 . D-14602
SA-182-F304 C-17175
See C-15767 & C-17174 C-17178
SA -479-304 J C-17885
SA-479-304 C-17884

- —— T ———— " — T A — A

N — — ——— - -
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=~ 2,0 Design Conditions
2,1 Maximum design pressure - 2800 psig
Maximum design temperature - 300°F
Maximum suction pressure - 300 psig
Pump operating speed - 4850 RPM

Pump Horsepower - 480 BHP to 650 BHP

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

2.2.1 Suction nozzle loads:

Torsional and Bending Moments
2.2.2 Discharge Nozzle loads:

Torsional and Bending Moments
2,3 Seismic Loads: Ref, 4. = 3.1.21
DBE (Design Basis Earthquake)
Horizontal -- + 3,0g acceleration
Vertical =-- + 2.0g acceleration

act simultaneously.
2.4 Resultant Loads on Pump Assembly

2.4.1 Assumptions:

b) The pump is a rigid body.
¢) External forces and moments

Axial and Transverse shear forces --

pump design flow - 150 GPM to 550 GPM

3.1,22.2

5,200 Ib.
75,800 1b, -in,

i+

Axial and Transverse shear forces -- + 4,100 lb,

== 436,600 lb, -in.

NOTE: For these calculations all of the abcve conditions are assumed to

.

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

are translated to the center

of graviry.
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

Pump weight T - 7,500

Resultant Forces =+ 31,800 +24, 300 + 31,800
E\aatlgz.x!ationsj (!73‘: Y oy /-q.l..'/ﬁ Chec.ked By: 25T PA‘ppr'oved ‘B_'Y: A2 [
jate: ) 73 Date: /-g£7- Date: /- /2 -7 (
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%

CONTRACT 546-CAL - 169450-8N SIZE & TYPE 2-1/2 RL I]

- 2.4.3 Moments around center of gravity (See Sketch 2,4)
LB-IN
Source Mxo Myo Mzo
Suct, Noz.Force + 5200x20in. + 5200x2lin. + 52001420
Suct. Noz.Mom. + 75800 + 75800 + 75800 <
Disch, Noz.Force + 4100x20in, + 4100x18 7/8 + 4100x{l8 7/8+2(
Disch. Noz,Mom. + 36600 ¥ 36600 + 36600 -
Shaft Torque - 8440 T e T e
Seismic - ---
Resultant Mom, +298400 +299000 +485000
y . -306840 B B

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

3.0 Case Stresses
3.1 Stress Die To Internal Pressure

3;1.1 Center Section Between Nozzles Ref, 1, Para, A-2221
Primary - Membrane Stress Intensity

PR P
S=t + 2 = 13,780 psi

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

P(l + 22) Principal Stresses
@ gt= (Y -1 = 7335 psi outside radius - 10,625 in,
P inside radius - 8,0 in.
®) 01="(Y -1 =3667 psi
P(1 - 2% .
() Jr = (Y*-1) = 0:0 psi
P = 2800 psi Y = ratio outside to inside radii
Y= 1.328 Z = ratio outside to intermediate radii
Z = 1,0 at outside surface

Calculations By: _ yi K a. Vd = Checked By: o 2 ,4’ (Approved By: ,*_“;L /.
Date: [ - T7-23 i Date: /. /#7 52 & Pate: ,_ , 2. 2 /
¥ |
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