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This RFB-24 compressor,  r a t e d  3900 h p  a t  5320 rpm,  w i l l  b e  d r i
by a  Turbodyne s team t u r b i n e ,  w h i c h  has  a  d e s i g n  speed r a n g e  (
4400 t o  6070 rpm.  T h e  main  d r i v e  c o u p l i n g  w i l l  b e  a  Z u r n  103
Amerigear c o u p l i n g .

The p r e d i c t e d  t o r s i o n a l  n a t u r a l  f r e q u e n c i e s  a r e :

This u n i t  w i l l  b e  s a t i s f a c t o r y  t o r s i o n a l l y .
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The r o t o r  system o f  t h i s  c e n t r i f u g a l  compressor  was a n a l y z e
f o r  l a t e r a l  n a t u r a l  f r e q u e n c y  response .

This r o t o r  sys tem i s  o f  a  s i n g l e  s t a g e ,  ove rhung  mass d e s i g
and i n c l u d e s  h a l f  o f  t h e  comple te  d r i v e  c o u p l i n g  ( Z u r n  1 0 3
FEL Amer i gea r ) .  I n  s e r v i c e ,  t h i s  r o t o r  sys tem i s  d e s i g n e d
to  ope ra te  c o n t i n u o u s l y  between 4400 and 6070  RPM.

The t h e o r e t i c a l  a n a l y s i s  i n d i c a t e s  a  fi r s t  bend ing  mode t o
occur a t  7885 RPM. T h i s  i s  based o n  t h e  r e a l i s t i c  assump—
t i o n s  o f  t o t a l  e q u i v a l e n t  dynamic s u p p o r t  s t i f f n e s s e s  o f
600000 and 200000 l b s / I n  f o r  i m p e l l e r  end and  d r i v e  e n d
bear ings r e s p e c t i v e l y .

Consider ing b o t h  l a t e r a l  n a t u r a l  f r e q u e n c i e s  a n d  o p e r a t i n g
speed r a n g e ,  t h i s  compressor  r o t o r  sys tem w i l l  o p e r a t e  s a t i
f a c t o r i l y .
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BROWN & ROOT inc. HOUSTON, TEXAS

STEAM TURBINE DATA SHEET F O R  1 1 1 W I t y
TURBINE TO MEET  PURCHASERS' SPEC. 3 - 5 0 . 0 3 - 0 1

• J
H  
9 /
1
-
7
1
7
,
4
„ ,
( 0

••MMIENg

CLIENT C e t - A  C ,
,
E  C  
H e l l t  
C A L
-  
C O
L

DESTINATION  5 /  S E  0  f o r  s
UNIT  STEA M ( M C i i J  F ,  b .
ITEmPT-- [2.7,2- NO. REQ'D. OA/E
-  J O B  N O -
E R  0
DRIVEN EQUIPMENT  P O &  C E  1 ) 1 A F
-
i v  r  I N )

ITEM-COND;
HORSEPOWER:

SPEED ((pm):
INITIAL PRESS (psig)

INIT IAL TEMP IFHI :

EXH PRESS (psigi in.Hg.abs):515
.-EXH TEMP (EH):  5  A T
.-A H A N D  VA LV E S  OPEN: •
WATER R AT E :

T I I
R U  
I
S
:
1
1
)
0
C
C
•

OPERATING CONDITIONS

R A T e D  D E S I G N  N O r  MAL
? 9

2-50 2 . 4 0   2
-
4

Si)T.  S A T ,

MAX.CASING PRESSURE (psigl
73
-INDOOR O U T D O O R   X '   R O O F :   N  o

MAKALLOW.PRESS.EXH.END Ipsig)

WINTERIZATION:  . N o

OUTY:cont  X  intermit
STEAM COST:S/Mtt

CONSTRUCTION FEATURES

MINIMUM

SAT

stand by  h r s t y r   g  7  6  0
PAYOUT PERIOD (yrs)

A P P R O V E D

TYPE yen  h o r i z „  X   N O  T A ( '  7.S:single m u l t
ROTATIONI f rom gov endI:cw
GOVERNOR:mech h y d r  o i l  relay N E M A  class  b
CONTROL:  14/ 0o01/0 4 1 2 , 0
—
P 6  -  P t

1 M A N  UF ACTU RER  7 2 Z 8 / 3 4 0  j / A ) 6
2
3
4
5
6
7

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25y L5,5 2 6
27
28
29

GOVERNOR VA LV E  TYPE single  A   m u l l   3 0
AIR HEAD FrIR INSTRUMENT CONTROL J A C K  SCREW 3 1

Range 4  0  %below  4  7 &,0 r p m  32
Max. rpm e   5
-
0 o 0  
A T  / 3
-
P s i T m
i n  
r p
m  
@   
2 k
5
-
0  
A
7
-  
3   
P
s
i
g  
3
3

HAND SPEED C H A N G E R : r a n g e
-
0 0 1 1  m a x  r p m  
-
a • ' , S  
0   
m i n  
r
p
m  
3 4

TRIP-THROTTLE VALVE:separate C  0  e l  E
l  A / 1 )   
3 5Remote trip y  F 5

,  , 3
0 L  E
N t
, a ,  
A c t u a t i
o n p E % E
t
i g , c 6
i z
e p 3 6

Other t r ip L  Q C  -
4 1 E
-   
A c t u a t
i o n  
1
A 1  
/
I  
t
i  
A  
L  
3
7

Other tr ip E A
-
1  
6 , A
I  
C  
Y   
A c t
u a t
i o n  
t
i
r
o
/  
6  
o
v   
3
8

FURNISHED B Y V ( 4 0 0 k  39SOLE PLATE ' t
/
C -
)  
B A S E  
P L A
T E

Turbine T u r b i n e  & Gear D r i v e n  Eqpt. 4 0

STEAM INLET:ra t ing   ( , 0 0   fac ing  R  f   o r i e n t  / r  j
p   4 1EXHAUST:  ra t i ng75 ,

-   f a c i n g   
R E   
o r i e n
t t i c r
•  
3 1
1 )
E  
4
2

DRAINS: n o .   t y p e  & size  4 3
VENTS: n o .   t y p e  & size  4 4

_v WATER CONN: n o .  t y p e  & size  4 5
A  LUSE OIL I N L E T:  n o .   t y p e  & size  4 6

LUBE O IL O U T L E T:  n o .  t y p e  & size  4 7
„t SEAL STEAM CONN: n o .  t y p e  & size 4 8

SPEED OF L.S.(ram):
LUBRICATION:
NET WEIGHT:

1
»
)
)D A T E

TYPE & SIZE  2 '  O z  N A /

SERIAL NO.
QUOTE NO.  3 0 -  2 / 6  -  4
1
/
PURCHASE ORDER NO.  5
.
0 0 Z Z

C o n i .  N o

ER-0995
SPEC N O

14941-1

DATE
DATE

CONSTRUCTION FEATURES lcont.:

8 C O U P L I N G : m a k e   1 '  G
6
l
y
f
i e   
N  
0

Mount Coupling Half:   y e s  Y e s  N
Lubrication:  ,   M o u n t i n g :  Te w :
,
(F u r n i s h e d  b y :   C 7  1  1  I Q  V  C .  A l  b  0 1

INSULATION:   1 - N o  t y p e   / A / S U ( ,
JACKET:  V I A ' . N o

GEAR UNIT:requi red
type

tYPe  E I N 6
P u i c
-
; 1 e -
\ s

TURBINE SPECIFICATIONS

NO. OF STAGES  , S  e

ROTOR TYPE sol id  b u i l t  up V
.
'
.

SPEED(rpm):max.al low  5
-
6 0 0   1 s t  
c r i t , t

NO.AUTO VA LV E S :  T Y P E  L IFT:cam -

BEARINGS:radial t y p e  & size  S p 4 / r

THRUST: type & size  8 4 1 „ ( . . -

PACKING TYPE:end glands  C
4
7 7 , - :
1
3  C A )

I nterstage Diaphragms N
MATERIALS;

Steam Inlet Parts 4/2eD S T r e
Casing  e  .  S I I
-
6 / . -   
S h a f t   
p
o
r  
k

Nozzles  S r  ,„C„  N o z z l e  Rings

Wheels  i  , . 5 7 T t e , „  Blading
Shrouds . . 5 „  S ,  G o v .  Tr im Valve

Labyrinths  A /  0  A) C
Shaft Material Under Packing  1 . 5
.
,  t 5 ,Applied By:spraying  N   p l a t i n g

NET WEIGHT:   S H I P P I N G  WEIGH
ROTOR WEIGHT:
WEIGHT HEAVIEST PIECE FOR M A I N T:

, I , J , f h
L
5 o
E

GEAR SPECIFICATIONS

ANUFACTURER D E S I G N A T I O N
BU I N  S E P A R A T E
NO.OF R C T I O N S  R A T I O
CI_ to  CL. OF F T S  F A C E  WIDTH

TYPE OF BEARING T Y P E  LUBR

AGMA GEAR:service factor t y

ROTATION L.S.( from gov end):c% c c

SHIPPING WEIGH
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, X  <

ea a d  C I

UTILITIES
STEAM AUX: in le t psig Ftt EXI-
ELECTRICAL POWER: 4  k<9 c) v 3 I
CONTROL: /  C )  v / i

1 ,
BROWN & 1
R O O T ,  
I n c .

I tem 1
,
1 o .  
P T
- 1
2 2
2

GEAR SPECIFICATIONS (cont.)

CO a k e  t y p e

Mount Coupling   3  I N S T R U M E N T S  r  M A K E  S E
ounting
.  
4  
S
T
E
A
M  
I
N
L
E
T  
P
G  
V
A
L  
V
a
l
)  
t
t  
p
1
.
o
6

Lubrication:

5 S T E A M  CHEST PG V  A L 1.15t) i t  P t . t g ,
6 l s t  STAGE STEAM PG

I I M F  Ot t  SYSTEM 7  E X H A U S T  STEAM PG

TYPE:_ g y  __ _01 - - - rt Q
- -
<  3  )  P  
i t - E , s  
5 0 1
-  
t 2 _ ,
E  
b  
8  
L . O
.  
P R E
S S  
a
t  
P U
M P

.
P
R
E
S
S
I
p
s
i
g
)
-
d
r
i
v
e
r  
g
e
a
r  
c
o
n
t
r
o
l   
9  
L
.
O
_
P
R
E
S
S 
a
t  
B
R
G
S

System Design R . V .  Set 1 0  O I L  F I LT.  PG & M A N I F O L D
e
-
f
i

SCHEMATIC D IAGRAM:  1 1  B R G . T E M P.  '  P I N -  -
p i  E
-
R m  C A C . 4 - -

GPM:turb  g e a r   c o n t r o l  Oil  1 2  L . O . t o  COOLER
Driven Equipment    1 3  L . O .  from COOLER

MAIN PUMP:make  t y p e  1 4  C A V A °  OIL COOLE R
Casing Mat' l    F l a n g e s   i
s  C . W . f r o m  
O I L  
C O O L E R

Speed  V o l   1 6  G . G .  L.O. RESER.

Driver  h p   1 7  F L O W  INDICATOR i
t ' )   e - A  ,  F 3 1 ! _ q _ G A- C o u p l i n g   1 8  L O W  L.O. PRESS_ALARM

Location  C o n t r o l  1 9  A U X  L . O .  PUMP RUN A L A R M
AUX.PUMP: make  t y p e  2 0  T H R O T T L E  VA.TRIP A L A R M

Casing Mae:.  F l a n g e s   2 1  TA C H O M E T E R : v i b r a t i n g  reed  N  0   e l e c t ;

Speed  g p m  2 2  S P E E D  TRANSMITTER:  k i e -  1 4  b  ,   t ype
Driver hp 2 3  R E '
Coupling  2 4  C O D E S  C

Location  C o n t r o l  2 5  T U R B I N E S / 9 / 3 W /   ELEC: c l a s s   -7— groi.
COOLER:no_  r n l k e  l o c a t i o n   2 6  P 1 0
1
6
1
:
/  , 6 V /
,  3   V E S S E L S :   
—   
E X C H A

Duty  S u r f a c e   W a t e r  ( g p r a ) _ _ .  27 G  E A R : 7 9 /
7
/ ' '
. - . .
: / • . _ . 3

Shell: 0.cl_   t h i c k a e s s   d e s . p r e s s   2 8

Tubes: o.d_  l e n g t h  h w g  n o   2 9  A L L O W A B L E  PIPING FORCES & MO
Material: shell  c h a n n e l   t u b e s   3 0  I N L E T  FLANGE E X I .

Switch Valve: makt  m a r l _   3 1  -  1 - - -
F , T i
-
c 7
1  f
— . . - -

lb. f t • l b .  1
FILTERS:no  m a k e   t y p e  3 2  P A R A L L E L  TO  SHAFT

Casing Man_  F l a n g e s   3 3  V E R T I C A L
Design Press  A  P  M i c r o n  3 4  H O R I Z o  9 0
°  T O  S H A F TSwitch Valve:make m a r l .  3 5

RESE RVIOR: location s i z e  3 5

Retention  M a t e r i a l   3 7
Flanges  I n t e r i o r  Coating 3 8
Heating Coil 3 9

Insulation Supports-  4 0  C O O L I N G  WATER: temp  C )   F - P r e s s

4 1 I N S T R U M E N T A I R ( p s i g ) : _ , 0 _ S E R V I C E A i n
NET WEIGHT S H I P P I N G  WEIGHT 4 2

43
INSPECTION &  TESTS 4 4

Required W i t n e s s e d  4 5  0  6
,
4 e . 8 . 6  D  
L .

Item Y e s  N o  Y e s  N o  4 6  /
Shop Inspection M  0  t g  E J  4 7

Mechanical Run N  1 1 1  f R I  0
Performance D  L g  0  0
Bearings (Post Run) 2 3  0  i N t  E l

Fur

HOUSTON, T E X A S
(c
.
((
(  
'
,
)
)
)
)

O R C I A N
-
E M I

ER- 09
14 941-
so 2

1 I N S T R U M E N T A T I O N

2 C O N T R O L PA N E L . J V C ) i u r n i s h e d

LUtt g  pLuc

EXCEPTIONS TO SPECIFICATIONS
/ 7 ' /
5  
/
1 7
/
z (
c )
4 0
- 7
-
z )

7
-
O
R
R
°  
Y
A
/
z
2
-  
7
-
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i
c
-
o
R  
/
v
i

A1,5
-
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V
.  
7
-
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i
C
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O
R
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/
'
/
/
/
-

48 r
f r I
O A
l i  
A
A
,
a
3  
/  
S
'

49 (
2
)  
W
A
T
C
R  
c  
0
0
L
E
-
1
)  
E
i
C
/
c
I
R  
t
q
6  
L
i
O
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50 Pi-0666k N O T E S :



Ci

1 C
t 4

/ I
SPEED Irprri):
IN IT IAL PRESS (psig)
INITIAL TEMP (F t t ) :  7 S
-
0
EXH PRESS (psigfin_Fig.abs): 5
-EXH TEMP (Ft t ) :

- X  H A N D  VALVES  OPEN:
-)%
4
• 
W
A
T
E
R  
R
A
T
E
:

HORSEPOWER:

MAX.CASING PRESSURE Ipsig)

INOOOR
WINTERIZATION:
DUTY:cont. 1
, /  
i n t e r m i
t

STEA'.' COST:SiMl l

GOVERNOR VA LV E  TYPE:single mult

A IR HEAD FOR INSTRUMENT CONTROL  Y E 5 J A C K  SCREW
H a
-
g e  
%  
b
e
l
o
w

BROWN & ROOT Inc. HOUSTON, TEXAS
STEAM TURBINE DATA SHEET FOR

TURBTNE TO MEEI_GENLEAL-ZUBC
8 , , , T H K  V /  7 / 7  w E t ,  ,
,
. p p n
o v r c ,
/
3  
C i
c

cLIENTC C tAki ESE C j - k
,
f ( ( A  C O

DESTINATION  1
5 1  ,
s e  
A  
S

I F / V 1  -
7
-
t ) & 1 3   
D
_  
F
A

ITEM 7 T  1 7 _ 2  3   N O  R E O • d O N E   J O B  NO E R - O g q

DRIVEN EQUIPMENT  /1
1
4 0 0  
(  E l )  
P R P \  
i d -  
I A N
)

-
r
i
g
u  
C
A 
t
<  
R
1
a
V
C
R

OPERATING CONDITIONS

ITEM-COND: R A T E D  LOESIGN N O R M A L
7 3
2 4 o l S
-.S

-
0   
6  
0
0

7 5
-
a  
7  
5
-
0

, a   - 5
-  0 SAT:

6 S 0
MAX.ALLOW.PRESS.EXH.END (psig) 7 S
- OUTDOOR  X   R O O F :   4 f , c g  N o

sfts - No

stand by h r s / y r
PAYOUT PERIOD (yrs)

CONSTRUCTION FEATURES

TYPE ve i l  h o r i z .  N O . S T A G E S : s i n g l e A  mult
ROTATION(f rom goy end):cw
GOVERNOR:mech h y d r  o i l  relay
CONTROL; W O  i)13(-4/ P  P

NEMA class

4 7

2
3
4
5
6
7

MINIMUM 8

0 0
7 , 5 00

4
0S r .

g 7 6 0

rpC0

Max r p m  @ /  p s i g - M i n  rpm @ / I S O  A T
HAND SPEED CHANGER:range  c O t i t y n a x  rPrr l_2 S
-
1 )TRIP-THROTTLE VALVE:separate C  /
N
, A  C t  k jRemote tr ip ' ( C s  _  s o L c H o l b  A c t u a t i o n  io t

- b 3 6
- O t h e r  t r ip  L  A   A c t u a t i o n  i n  p o i  u A  3 7

Other tr ip c . -
-
p i E t c _  
L A /  
(  
- /   
A c t
u a t
i o n  
C
I
C
C
H  
(
.
3  
7
V
.   
3
8

SOLE PLATE y  L  BASE PLATE F U R N I S H E D  1 3 Y I / C
/
J 0 ) & 3 9

Turbine T u r b i n e  & Gear M O  Dr i ven  Eqpt. A c )  /  4 0

min rpm

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

STEA'•1 INLET:ra t ing   6
, o o   
f a c i n g  
r  
o n e
n t  
R
T  
.
_  
u  
p  
4
1

EXHAUST: rat ing'  /  F; - - 0   facing  R .  E   o r i e n t / 4 ' f  5 /  b E  4 2

9)(-
- 
D
R
A
I
N
S
:  
n
o
.   
t
y
p
e  
&  
s
i
z
e   
4
3

*  VENTS:  n o    t y p e  & size  4 4

X -  WAT E R  CONN: n o .  t y p e  & size 4 5
44- L U S E  OIL I N L E T:  n o .   t y p e  & size  4 6
yl
(
y
: 
L
U
S
E  
O
I
L  
O
U
T
L
E
T
:  
n
o
.  
t
y
p
e  
&  
s
i
z
e   
4
7

frf- SE AL STEAM CONN: n o  t y p e  & size 4 8

-fox(

INSULATION:  Y e s

P T-  2 .  3

o.rE

JACKET:   Y e s  -0 -6 )  t y p e

MANUFACTURER
BUILT IN
NO.OF REDUCTIONS

Ct.. to  CL: OF SHAFTS

TYPE OF BEARINGS
AGMA GEAR:service factor

ROTATION L.S.Ifrorn gov endl :cw
SPEED OF L.S.I rmpl :
LUBRICATION:
NET WEIGHT:

C O N T  N o

ER-0995
SPEC n o

1 4 9 - 1
,
1 - 1

1 MANUFACTURER  T O  / C 8 0 / )
TYPE &  SIZE  2 .  7 3  K
SERIAL NO.

QUOTE NO: ' 3 0  -  2 . /  - )   4- D A T E
PURCHASE ORDER NO,  _ S
-
0 0  2 _

CONSTRUCTION FEkTURES
0 y  6
-
' 6 / -
1

COUPLING:make t y p e
Mount Coupling H IP :  N

Lubrication: M o u n t i n g : A / C /
s
q .Furnished by:  6  6
/
-  /  V
C u J
t 3 f

s o b s
ut( t

GEAR UNIT:requi red  ' f ' E
.   
t y p e   . S
.
/

' t -  1 3 Y  P  R _ « - 1  - 0 - -
TURBINE SPECIFICATIONS

NO. OF STAGES

ROTOR TYPE sol id  b u i l t  up
SPEED(rpm).max_allow 5 0 0 0  1 s t  c r i t -
-
) . (
-
-

NO.AUTO VA LV E S :  T Y P E  L IFT:cam

BEARINGS: radial t y p e  & size 5 1 ' 1 ,  I  7
-  S L CTHRUST: type & size - -
f
-  L T  
P A D  
T H A '
l

PACKING TYPE:end glands  C P A I S ( D N
) Interstage Diaphragms N O M E
MATERIALS:

Steam Inlet Parts  C  A  1 6 o  .
7 ' e t-casing S h a f t  •_
Nozzles •
N o z
t l e  
R i
n g
s

Wheels  W a d i n g
Shrouds G o v :  Tr im Valve

Labyrinths
Shaft Material Under Packing

Applied By:spraying
NET WEIGHT:  S H I P P I N G  WEIGE
ROTOR WEIGHT:
WEIGHT HEAVIEST PIECE FOR M A I N T:

GEAR SPECIFICATIONS
DESIGNATION
SEPARATE
RATIO
FACE WIDTH

TYPE LUBR

SHIPPING WEIGI-



BROWN &  >
4 0 0 1
-
1  
I n c .

COOLER:no make l o c a t i o n
Duty Surface W a t e r  (pproi
Shell: o.d. thickness d e s . p r e s s .
Tubes: ()A. length b w g  n o
Material: shell channel t u b e s
Switch Valve: makt

FILTERS:no
mat'l

make t y p o

El

Casing Mart. Flange's

Mechanical Run tA

Design Press 6 P l v i  icron
Switch Valve:make marl.

RESE RVIOR: location site

o

Retention Material

6earings (Post Run) Fl

Flanges Interior Coating
Heating Coil

Insulation SupportS
-

. t NET WEIGHT SHIPPING WEIGHT
X
-  
4

L.) a

INSPECTION &  TESTS

Required W i t n e s s e d
Item Yes lJo Yes No

Shop Inspection El
Mechanical Run tA 0 0 0

0.
a. Performance D o

6earings (Post Run) Fl

, I t e m  P T = 1 2 2 3
GEAR SPECIFICATIONS (cont.)

COURLING:ii

Mount Coupling Hall:
lubr icat ton:

ed by:

t !BE O l t
TYPE_ y  o r
t
.
/
e s

PR ESStpsigi •driver

System Design R . V .  Set

SCHEMATIC D IAGRAM:
GPM:turb  g e a r

Driven Equipment
MAIN PUMP:make  t y p e

Casing Mar l .   F l a n g e s
Speed  9 P I T I
Driver   h p
COil piing
Location

AUX•PUMP: make

Casing Mar l .
Speed
Driver

Coupling
Location

1 I N S T R U M E N T A T I O N

2 C O N T R O L  PANEL Y
N O   
t a r n i s h e d  
b y _  
L

3 I N S T R U M E N T S  M A K E  S I 2
4 S T E A M  INLET PG
5 S T E A M  CHEST PG V A  W S "  t
6 1 s t  STAGE STEAM PG
7 E X H A U S T  STEAM PG
8 L . O .  PRESS at PUMP

9 L .O .PRESS at BRGS

1 0 O I L F I L L P G M A N I F 9 L D
11 B R G • T E M P •  6 0 8 1  • b I A L

,   
M
r :
1
1
M  
C
A
'

control oil  1 2  L  a t o  COOLER
13 L O .  from COOLER
14 C . W. t o  OIL COOLER
15 C . W. f r o m  OIL COOLER
16 G . O .  L.O. RESER_

1 7 F L O W I N D I C AT O R 1 N
1 E l ' A C I -
1 A t 6
.
•

18 L O W  L.O. PRESS.ALARM

Control 1 9  A U X .  L.O. PUMP RUN A L A R M

type 2 0  T H R O T T L E  VA TRIP A L A R M
Flanges  2 1  TA C H O M E T E R : v i b r a t i n g  reed  A t /  0   e l e c t r

gpm  2 2  S P E E D  TRANSMITTER:  Y e s  -
I a s i  ( 1  )   t y p ehp 2 3  C P
7 4 C O D E S C e t ,

Control 2 5  T U R B I N E S :  /
1
2 P / C / /  E L E C :  
c l a s s  
/  
g r o u

26 P I V I N 6 7 .
4 6
. 3 /  _ 3  
V E S S
E  
L S
„  
7
7  
E  
X  
C  
H
A
I

27 G E A R / 9 /
7
/
28
29
30
31
32

M o u

SYSTEM

Yes N o

-P u , I z A .
control

Za2111SaMillti

33
34

35
36
37
38
39
40
41
42
43
44

45
46
47
48

(,Ki 4  1)))
)HOUSTON, T E X A S 4,11

0 4
1 .
11
6 :  
L
"

ALLOWABLE PIPINGPIPING FORCES &  m o r
I N L E T  F L A N G E  E X H

r
—
F
c
—
T
;
T
e
-
-
-
.  
M
o
m
e
n
t  
I
n
T
-
o
-
1

• l b  f t . • l b .  i t
PA R A L L E L TO SHAFT
VERTICAL

HORIZ. 9 0
( )  T O  
S H A
F T UTILITIES
STEAM AUX: in le t   P s
,
g  F t t  
E X H

ELECTRICAL POWER: v
CONTROL:  / Z O

COOLING WATER: temp  - P r e s s _
I
N
S
T
R
U
M
E
N
T  
A
I
R  
(
p
s
i
g
)  
0  
E
R
V
I
C
E  
A
I
R

EXCEPTIONS TO SPECIFICATIONS
?/ 7
- 1
)1-:)z 7 r — V .  •6'10

( i  T O R  r3 o r / V  T o  A  c-W 1%.// s
e
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A
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i
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i  As

F-'? " r p  , 7 20 - -  R O
O T  
( I n c
.

C L ENT  ( 2 ;
1

DESTINATION    2
U N I 1 - 7 - - / / . . 7 - • / ( J e : -    3
I T E N C )  E 0 '  D. Z   J O B  NO. . /_ ; ,e - -   4
CIRlVEN EQUIPMENT  5

P 9
-  .
a  
V
2  
'  
1  
)

OPERATING CONDITIONS

ITEM-COND:
HORSEPOWER:

SPEED (rpm):

• ITEM l'1OS.

INIT IAL P R E S S
•
I p s i g )

wE 0 ;1
1
1 /_ ( .
-

STEAM TURBINE DATA SHEET
PT 1226/1227

ArEC
,  '
,
D E
S I
G N  
N
O
R
M
A
L
.

GI   5
26 001_ 3 4 6 0

240 2
-
5
-
0  
2
4
w

I N I T I A L TEMP (Etc): S P r r

EXH PRESS (psig/in.Hg abs):_ . - S
. -EXH TEMP (Et t ) :
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S e r i a l  N u m b e r s

Tu r b i n e  F r a m e

N u m b e r  o f  T u r b i n e  Stages -  1  C u r t i s

B i n g h a m  B o i l e r  F e e d  W a t e r  P u m p  ( U - 1 9 1 8 3 )
F o r c e d  D r a f t  F a n  ( U - 1 9 1 8 5 )D r i v e n  M a c h i n e

11-19183 -  U - I 9 1 8 5

32597 -  3 2 5 9 8  ( U - 1 9 1 8 3 )
32600 ( U - 1 9 1 8 5 )

282 W H B  ( U - 1 9 1 8 3 )
202 W H B  ( U - 1 9 1 8 5 )

T U R B I N E  D A T A  S H E E T

Tu r b i n e  R a t i n g  -  6 1 9  H .  P.  a t  3600 R .  P. M .  ( U - 1 9 1 8 3 )
440 H .  P.  a t  4760 R .  P. M .  ( U - 1 9 1 8 5 )

T u r b i n e  R o t a t i o n  V i e w e d  F r o m  G o v e r n o r  E n d  o f  T u r b i n e  -  C o u n t e r c l o c k w i s e

I n l e t  S t e a m  C o n d i t i o n s  -  2 4 0  p s i g .  a t  4 0 3
0 F .  T . T .
Exhaus t  C o n d i t i o n  -  5 0  p s i g .

250 p s i g .  -  4 0 6 °  F.  T.  T.  -  5 5  p s i g .  ( M a x i m u m )
240 p s i g .  -  4 0 3 °  F.  T.  T.  -  4 0  p s i g .  ( M i n i m u m )

Va r i a b l e  C o n d i t i o n s

Cas ing  tv la te r ia  I -  C a s t  S tee l

Shaft  P a c k i n g  -  5  C a r b o n  k  ingH i n  Each  P a c k i n g  C a s e

8 ps ig •  ( U - 1 9 1 8 3 )
ps ig .  ( U - I 9 1 8 5 )

L o w  O i l  P r e s s u r e  T r i p  To  T r i p  O u t  T u r b i n e  A t  -  3  p s i g . ;  R e s e t  4 . 5  p s i g .  ( I
3 p s i g . ;  R e s e t  M a n u a l l y  ( I

B e a r i n g  P r e s s u r e  -

L o w  O i l  P r e s s u r e  A l a r m  S w i t c h  Set t o  A l a r m  A t  4 . 8  p s i g .  F a l l i n g  O i l  P r e s

Q u a n t i t y  o f  F r e s h  C o o l i n g  W a t e r  R e q u i r e d  F o r  O i l  Coo le r -  -  1 2  G . P . M .  a t  9

A u x i l i a r y   Oil P u m p  -  M o t o r  D r i v e n  -  C a p a c i t y  9. 4 G. P. M .  a t  28  p s i g .  ( U -
P u m p  To  C u t  I n  A t  6  p s i g .  -  C u t  O u t  a t  7  p s i g .

H i g h  O i l  Te m p e r a t u r e  A l a r m  S w i t c h  Set  A t  -  1300  F.  ( U - 1 9 1 8 3 )

So leno id  D u m p  Va l v e  To  T r i p  When  -  E n e r g i z e d  ( U - 1 9 1 8 3 )
D e - E n e r g i z e d  ( U - 1 9 1 8 5 )



U - 1 9 1 8 3  -  1 9 1 8 5

S e n t i n e l  W a r n i n g  Va l v e  Set  To  Open A t  -  9 0  p s i g .

J o u r n a l  B e a r i n g  I n f o r m a t i o n :

Shaf t  B e a r i n g  J o u r n a l  S i ze  -

S team E n d  -  Z .  620 - . 0 0 1

+. 000Exhaus t  E n d  -  Z .  620

T u r b i n e  M a i n  J o u r n a l  R u n n i n g  C l e a r a n c e :  S t e a m  E n d  -  . 0 0 6 "  t o  . 0 0 8 "
Exhaus t  E n d  -  . 0 0 6 "  t o  0 0 8 "

G o v e r n o r  Va l v e  S i ze  -

+ . 0
0
0

0
0
1

3 - 5 / 8 "  ( U - 1 9 1 8 3 )
4" ( U -  19185)

T U R B I N E  D A T A  S H E E T

Speed G o v e r n o r  -  W o o d w a r d  D i r e c t  A c t i n g  P G - P L

G o v e r n o r  A i r  S i g n a l  -  T u r b i n e  Speed R e l a t i o n s h i p

U-19183  U -  19185

3 p s i g .  -  2 7 0 0  R
•  P .  M .15 p s i g .  -  3 7 8 0  R .  P. M .

2850 R .  P.  M .
5000 R .  P.  M .

G o v e r n o r  Speed S e t t i n g  -  3 6 0 0  R .  P. M .  ( U - 1 9 1 8 3 )
4760 R .  P.  M
•  
( U - 1 9 1
8 5 )

100 ( U - 1 9 1 8 3 )
ExhaUst  R e l i e f  Va l v e  To  S t a r t  Open ing  a t   1 3 0  ( U - 1 9 1 8 5 )   p s i g . ,  t o

U-19183)  1 1 0  3 2 , 4 3 0
open a t  ( U - 1 9 1 8 5 )  1 4 5   p s i g  t o  pass   2 3 ,  582  I t / h r .  I

N u m b e r  o f  Hand Va l v e s  -  T w o  (2 )  f o r  P a r t  L o a d

B e a r i n g  B o r e  -

2. 6 2 6
+ .  
0 0
1

- . 0 0 0

2. 626+ .  001
- . 0 0 0

Va l v e s  O p e n  H .  P.  L o a d  a t  R a t e d  C o n d i t i o n
(U-19183)  ( U - 1 9 1 8 3  U - 1 9 1 8 5 )

G o v e r n o r  (Hand Va l v e s  C l o s e d )  3 5 6  2 4 6

if I  4 9 0  3 3 9

II 1  -  I I  2  6 1 9  4 4 0

T U R B I N E  W E I G H T S  -  See  O u t l i n e  D r a w i n g ,  F i g u r e  A - 1
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D E S C R I P T I O N  O F  P A R T D R A W I N G  N O
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' M E  T1 B I N E  A T  A N Y  C O N N E C T I O N  M U S T  N O T  E X C E E D  T H E  F O L L O W  IN

F L A N G E  A
F =  A  - M  I N L E T  Z 0 0 0

3 E X H A U S T  4 0 0 0
R E S U LTA N T  F O R C E ,  I N C L U D I N G  P R E S S U R E  F O R C E S  W H E R E  U N R  E:
E X PA N S I O N  J O I N T S  A R E  U S E D  A T  T H E  C O N N E C T I O N ,  P O U N D S .

M R  ES U LTA N T  M O M E N T,  P O U N D  F E E T

T H E  C O M B I N E D  R E S U LTA N T S  O F  T H E  F O R C E S  A N D  M O M E N T S  O F  T H E  IrN
A N D E X H A UST C O N N E C T I O N S ,  R E S O L V E D  A T  T H E  C E N T E R L I N E S  O F  T H E
E X H A U S T  C O N N E C T I O N  M U S T  N O T  E X C E E D  T H E  F O L L O W I N G  T W O  O N D .

a T H E  R E S U LTA N T S  M U S T  N O T  E X C E E D :  F
c  Z Z Z O  -  M
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M O M E N T S  R E S U LT I N G  F R O M  F O R C E S ,  P O U N D  F E E T.
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