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This RFB-24 compressor, rated 3900 hp at 5320 rpm, will be driven
by a Turbodyne steam turbine, which has a design speed range of
4400 to 6070 rpm. The main drive coupling will be a Zurn 103 FEL

Amerigear coupling.

The predicted torsional natural frequencies are:

Mode - Frequency, cpm
1 4 Tl 3,650
2 23,040

This unit will be satisfactory torsionally.
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The rotor syétem of this oentrifugal compressor was anaiyzed
for lateral natural frequency response,

This rotor system-18 of a single stage, overhung mass design
and includes half of the complete drive coupling (Zurn 103
FEL Amerigear). In service, this rotor system is designed

to operate continuously between 4400 and 60TO RPM.

" The theoretical analysis indicates a first bending mode to

occur at 7885 RPM, This is based on the realistic assump-
tions of total equivalent dynamic support stiffnesses of
600000 and 200000 1bs/in for impeller end and drive end

_ bearings respectively. :

Considering both lateral natural frequencles and_operating
speed range, this compressor rotor system will operate’ satis-
factorily. 8 ,

~Submitted by

R. H, Meier
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BROWN & ROOT inc. HOUSTON, TEXAS T(«L@}QJ ER-0995 ;
. V SPEC. NO
STEAM TURBINE DATA SHEET For
149~M-15-DS
TURBINE TO MEET PURCHASERS' SPEC. $§-50.03-01
(%4 J’” K 9/",/[7n;/:ewco APPROVED ﬁéj OATE //-/5 snr._ 1 °‘—2-—,. ¢
cuent C ELANESE CHEMICAL CO, 1 MANUFACTURER_/ZEBDD YN E
pestinaTioN_[3/ SH QL. T E.X A S 2 Tvpe&sIzE___Z02 WHE —
WITSTEAM TURBING _F D, FAMN 3 SERIAL NO: 8
ITEMPT-[2 2.2 NO. REQ'D. OA/& JOB NOEK 0995 4 QUOTENO._50- 2/6-74 DOATE 7.%. 7q
DRIVEN EQUIPMENT FORCE D DREAF G Far) 5 PURCHASE ORDER NO, 022 DATE -
THRU GEAR REDNCER 6 vl

OPERATING CONDITIONS T CONSTRUCTION FEATURES (cont.)
ITEM-COND: RATED[DESIGN  NOFMAL  MINIMUM & COUPLING:make B GEAR. VENDOR
HORSEPOWER: 440 - 294 -9 Mount CouplingHalf: Y £ 5§ Mo : ‘ }
SPEED (rpm): ‘1-7_&;_0_ 4120 10 Lubrication: . , Mounting: QEE RED -AE n_«].q :
INITIAL PRESS (psie) 240|250 _ 240 24 Q 11 Fumishedby: GEARLR  VEN DOR. :
INITIAL TEMP (Fw):  SAT, |SAT. _SAT. SAT, 12 INSULATION: ‘¥ No type /A/Se/( S7UDS fe/.elJ,
EXH PRESS (psig/in.Hg.abs): 5.§ | 55 50 4.0 13 JACKET: ¥ No type

EXH TEMP (Fu): sSAT SAT. SA 7. 14
HAND VALVES OPEN: * | e 15
WATER RATE: o L 16
MAX CASING PRESSURE (psig) ' 17
MAX.ALLOW.PRESS.EXH.END (psig) 15 : 18
INDCOR ouTDoOR__ X ROOF: Vs - No 19
WINTERIZATION: % - No 20
DUTY:conl._X_imermit stand by hrsfyr 8 760 21
STEAM COST:§/MH PAYQUT PERIOD (yrs) 22
23

CONSTRUCTION FEATURES 24

TYPE vert horiz, X NO STAC =S:single ¥ mult 25
ROTATION (from gov end):cw : YES
GOVERNOR :mech hydr ____cul relay MNEMA class 27
CONTROL: W popwARD PG ~ PL_ 28
. 29
GOVERNOR VALVE TYPE:single )& mult 30
AIR HEAD FOR INSTRUMENT CONTROL JACK SCREW 31
Range 40 % below < 7 6O rpm 32

Max. rpm@ 500 AT./.SpsigMincpm@_2 £5 0 A 3 psig 33
HAND SPEED CHANGER:range § D07 max rom 2§ S 0 min rpm 34

TRIP-THROTTLE VALVE:separate € O M £y ME'D 35
Remote trip Y SoLEND! Ac‘“a‘i°"pE'ENERGIZ§D36.
Othertrip [ ODC AL Actuation vAL 7

Other trip EAME 20 ./ C b Acwation Mo H  (z 0V 38
SOLE PLATE YE§  BASE PLATE FURNISHED BYVCADOR 39
Turbine Turbme & Gear Driven Eqpt. 40
STEAM INLET: raling t C}Q facing P F orient BT P 41
£ XHAUST: rating { Q facing R F orientf, EI" SIDE 42

X DRAINS: type &size 43
¥ VENTS: no. type & size 14
X WATER CONN: no. type & size 45
X LUBE OIL INLET: - no. type & size 46
& LUBE d!L OUTLET: no. type & size 47
" § SEAL STEAM CONN: no. type & size 48
¥ GLAND DRAIN CONN: no. type & size 49
F INSTRUMENT CONN:  no. type & size - - 80
A OTHER CONN:service 51
type & size 52 .
53

¥ oyuaae i e & DEIn L) A

XL RIS Fe

N

ES wpe _SINGLE HELICAL

BY PurRcHASER
TURBINE SPECIFICATIONS

NO. OF STAGES SIAse E

ROTOR TYPE :solid builtup b

SPEED(rpm):max.allow SO 1st critff trip _5’_5'(9()

NO.AUTO VALVES: e— TYPE LIFT:cam  —  par

BEARINGS: radial type & size SPLIT SLESY £ _[oURNAL

GEAR UNIT:required _

i
s
e

3

THRUST :type & size BaLe
PACKING TYPE:end glands AR 0R) 8//' £
Interstage Diaphragms NONE

MATERIALS: 7RO -
Steam Inlet Parts C’A?/Z&@A) STEGL —CL O *:

Casing ., S7EEL Shah_//ﬂf‘ 1?01.{,50 AMY

Nozzles S8 Nozzle Rings S.&
Wheels a i S_‘ Zﬁéﬁ Blading J’, 8
Shrouds &5 Gov. Trim Valve 3, 5. -
Labyrinths A OA &
Shaft Material Under Packing TS, — /2l
Applied By:spraying _X‘ plating —

NET WEIGHT: SHIPPING WEIGHT: - .
ROTOR WEIGHT: x'g
WEIGHT HEAVIEST PIECE FOR MAINT: a
LURNISHED BY orte/idr
GEAR SPECIFICATIONS
ANUFACTURER DESIGNATION —
SEPARATE '
RATIO
CL.toCL. OF FTS FACE WIDTH
TYPE OF BEARINGS™___ TYPE LUBR
AGMA GEAR:service factor type e

o
ROTATION L.S.(from gov end}:c cew
SPEED OF L.S.{rmp); : .
LUBRICATION: NG

NET WEIGHT

. : SHIPPING WEIGH T
WEIGHT HEAVIEST PIECE FOR MAINT: -
MATERIALS: \\

Case

Shaft
Pinion

Case
Brgs

P osrin e
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BROWN & ROOT, Inc.

QT | ER-0993,

HOUSTON, TEXAS ‘;;:;n“ 149-M-15-DS
’ st 2 ot 2
Ttem No. PT-1222 o
. e
GEAR SPECIFICATIONS [cont.) 1 INSTRUMENTATION
co .make — """ 2 CONTROL PANEL. ‘> A) urnished by
Mount Coupling M ' 3 INSTRUMENTS MAKE SIZE  LOGATION
4 STEAM INLET PG VALVED & PLLUG

Lubrication: /)-;\\_%—“H—

TYPE__BY. _OTHERS, PRESSURIZED

LUBF QIL SYSTEM

PRESS(psigl-driver gear control

System Design # R.V.Set

SCHEMATIC DIAGRAM:

0 ~N O oo

9
10
11

STEAM CHEST PG VALUGD ¢ PLLUG >
15t STAGE STEAM PG

EXHAUSTSTEAMPG A LUBD & PLUG. &

LO. PRESSatPUMP _
L.O.PRESS at BRGS e
OIL FILT. PG & MANIFOLD -
BRG.TEMP. SH "DIAL THERM EACH DRA!M &
L.0.to COOLER _ gt
L.0. from COOLER e ot 5;
C.W.to OIL COOLER omen i
C.W.from OIL COOLER S
G.G. L.O. RESER. TR
FLOW INDICATOR IN_EA, BRNG DRAWN, __ &
LOW L.O. PRESS.ALARM A I e
AUX.'L.O. PUMP RUN ALARM - S T
THROTTLE VA.TRIP ALARM :
TACHOMETER:vibrating reed _ N O etectrical _YES.__‘Q._
SPEED TRANSMITTER: 38 Nb , type _PICKUP _ONLY
READ-0uT BY ~
CODES CELaNESE .
TURBlNESéJE’Z/E/Z ELEC: class_“Z_group=2> _div _C-
pENEY 334 3VESSELS:___ ——  EXCHANGERS: ~—
GEAR: 2/ &/ 5 - &

.u

:-. i et '

ALLOWABLE PIPING FORCES & MOMENTS
INLET FLANGE EXHAUST FLANGE

Force Moment ¥ Force Moment V

Ib. ft.-lb. Ib. ft. 1b.
PARALLEL TO SHAFT *
VERTICAL *
HORIZ. 90° TO SHAFT X

UTILITIES e
STEAM AUX:inlet psig Ftt EXH___ psigfin Hg abs =
ELECTRICAL POWER:_ LG50 v__ 3 pp Qe
CONTROL: ik i IR i ph 0 ey
COOLING WATER:temp__2¢2___ Fpress___5 O psig

- &
INSTRUMENT AIR (psig):_f 0 ___ SERVICE AIR (psig):_ ¢ .0

EXCEPTIONS TO SPECIFICATIONS ?
_LTENS e li=n Koo A [',oyaeé-rfp
By TORBODYNE AND RETURNED,
(1) TURBs Dy Als 70 LORNISH AR FAX i
SEMNSoNK ., FPURCH. 70 FURASH
AIOMITOR _AND s NSTALL REIIpTE

(2) WATER co0l £ BEARING HovSinl To BE

PLubGED . NOTES:

51(3)’T‘urbine to meet Purchaser's General Pur-

pose Steam Turbine Specificatiors
S=50.03-01.

(‘HEAmo +NIRMAL RLECR To APRL Lt _PAgA 4&4&{-5

GPM:turb gear control oil 12
Driven Equipment I 13
M;f_UN PUMP: make type 14
Casing Mat’l. Flanges 15
Speed gpm 16
Driver : hp 17
Coupling 18
Location Control 19
AUX.PUMP: make . type 20
Casing Mat’l. Flanges 21
Speed gpm_ 22
Driver hp 23
Coupling 24
Lacation Control 25
COOLER:no. make location 26
Duty Surface Water {gpral ______ 27
Shell: o.d. thickaess des.press. 28
Tubes: o.d. length bwg no. 29
" Material: shell channel tubes 30
Switch Valve: makt mat’l. 31
FILTERS:no make © type 32
Casing Mat'lL. Flanges 33
Design Press AP Micron 34
Switch Valve:make mat’l. 35
'RESERVIOR: location size 36
Retention Material 37
Flanges Interior Coating 38
Heating Coil 39
Insulation Supports- 40
41
NET WEIGHT. SHIPPING WEIGHT 42
43
INSPECTION & TESTS 44
Required Witnessed 45
Item Yes No Yes No 45
Shop Inspection ) O E O 47
Mechanical Run ’ E a m' O . 48
Performance | IE O oo 49
Bearings (Post Run) & 4 E’ a 50
Auxiliary Equipment Y k3 O a
With Gear .M O T 52
Hydirostatic E (] E O
Other O 0O O O
Comiment .: 55

FOR SoLE PLATE

INSVLAQTaN _CLiPs REQUIRED.
MO PUSITIONING SCREwS RERD

- A e -
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BRO\MN & ROOT INC. nouston, Texas T Ot(@:)”} ER-0995
. ) SPEC NO
STEAM TURBINE DATA SHEET for PT-12723
TURBINE TQ MEET_GENERAL PURCHASERS' SPEGIFICATION, §-50.03-q1 | 1497 M147DS
BYJHK % 7/?YREVIEWE\‘J APPROVED /3(S DATE //"/3 [ LoF___ 2
cLektCELAMESE CHEMICAL CO 1 ~MANUFACTURER T URBODY A=
pestinaTion, Bl SklpP TE x A S 2 TYPE &SIZE 293 WVK
UNITSIEAM T uRBlNC [-D. FAN 3 SERIAL NO. )
ITEM 2T [22 3 NO. REQB.ONE J0BNO.FR-099 & 4 QUOTENO. 30-21b-74- _ DATE Y</7 ¥
DRIVEN EQUIPMENT A DU ED DRAY T F AN 5 PURCHASE ORDER NO..S 00 2. L. DATE
THRU GEAR REDUCER 6
OPERATING CONDITIONS 7 CONSTRUCTION FE URES Btc)R
ITEM-COND: RATED |DESIGN  NORMAL  MINIMUM 8 COUPLING:make BY 6€43 type
HORSEPOWER: | | | & 732 9 Mount Coupling Hat: No
SPEED (rpm): 47760 FE- ‘ 10 Lubrication:_ _____ Mounting: ﬂ!C MA TALER
INITIAL PRESS (psig) ~ § QO _é_Q_ L 00 Lo 1 Furnished by: 65/,;/{ VENDIR
INITHAL TEMP (Fu): 750 750 75Q__ _ 7.5 O_ 12 INSULATION: _ Yes pe STUDS TO BE
EXH PRESS (psig/inHaabs: S5 | 55 S0 ZL () 13 JACKET: Yes -Qo type
EXH TEMP (Fu): SAT SAT, SAT. 14 GEARUNIT:required YE S type SN GLIE i LU mc,
HAND VALVES OPEN: = I N 15 T BY PURLHALER
WATER RATE: ] o 16 TURBINE SPECIFICATIONS
MAX.CASING PRESSURE (psig) .50 17 NO.OFSTAGES O NE .
MAX.ALLOW.PRESS.EXH.END (psig) yAY 18 ROTOR TYPE:solid builtup )~
INDOOR OUTDOOR 3 ROOF: X8 - No - 19 SPEED(rpm):max.allow SD Q) IsteritH trip &G oD
WINTERIZATION: ¥es - No 20 NO.AUTO VALVES: TYPE LIFT:cam  —  par —
DUTY:cont._l/iinlermit stand by hestye § 7 60 21 BEARINGS: radial type & size SPLIT SLOEVE :f‘pof‘MQL
STEAN COST:$/MH PAYDUT PERIOD (yrs) 22 THRUST:type &size -TILT PAD THRVST
23 PACKING TYPE:end giands CARBON [ NG
CONSTRUCTION FEATURES 24 Interstage Diaphragms N DA &
TYPE vert horiz. X NO.STAGES:sing[e_K'muIt 25 MATERIALS:
ROTATION(from gov end):cw @iE 5 26 Steam Inlet Parts ARBO (\) J 755[_
GOVERNOR:mech hydr oil relay NEMA class 27 -Casing Shaft -,
CONTROL: WouDbllARD Pl —-PL 28 Nozzles 'Nozgle-ﬂungs CRenTs L
29 Wheels Blading
GOVERNOR VALVE TYPE:single Y mult == 30 Shrouds Gov. Trim Valve
AIR HEAD FOR INSTRUMENT CONTROL Y £ SJIACK SCREW_— 31 Labyrinths
Ra=ge 4——0 % below 4..7 (4 0 rpm 32 Shaft Material Under Packing
Max. rom @ SQII\] AT /:S psig-Min rpm @ 5 “ AT 3 psig 33 Applied By:spraying plating

HAND SPEED CHANGER:range_§ y()()max rpm_3 E S D minrpm 34

TRIP-THROTTLE VALVE:separate. (C Qam BINEN 35
Remote rip Ygg = GOLEN 01D  Actuation D £ C“Sf: 12E

Owerrip LQC AU Actuation 37
Otker trip (f/: MELS ég/\/g ~  Actuation 38
SOLE PLATE }f £ & BASE PLATE FURNISHED BYUQ{DQ‘Q&B
Turbine }~ Turbine & Gear M @ Driven Eqpt. I\/Q 40
STEAN INLE T:rating facing K F oriet T - pp 41
EXHAUST: rating / 5 (] facing R orientLF 1 S DE 42
- DRAINS: no. type & size 43
# VENTS: no. type & size 44
#- WATER CONN: no. type & size 45
2¢ LUSE OIL INLET: no. type & size 46
»&¢ LUBE OIL QUTLET: no. type & size 47
#= SEALSTEAM CONN:  no. type & size 48
X GLAND DRAIN CONN: no. type & size 49
M- INSTRUMENT CONN:  no. type & size - 50
=X OTHER CONN:service 7 51
type & sice 52
53

NET WEIGHT: SHIPPING WEIGHT:
ROTOR WEIGHT:

WEIGHT HEAVIEST PIECE FOR MAINT:

) GEAR SPECIFICATIONS
MANUFACTURER

DESIGNATION
BUILT IN SEPARATE
NO.OF REDUCTIONS RATIO
CL. 1o CL. OF SHAFTS FACE WIDTH
TYPE OF BEARINGS______ TYPE LUBR

AGMA GEAR:service factor
ROTATION L.S.{from gov end):cw
SPEED OF L.S.{rmp):
LUBRICATION:

type
cew

NET WEIGHT: SHIPPING WEIGHT:
WEIGHT HEAVIEST PIECE FOR MAINT:
MATERIALS:

Case Shaft

Case Pinion

Brgs
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BROWN & ROOT, Inc.

HOUSTON, TEXAS o

iR-0995
5 t('\l,{}%g"));f I~

REY.

149-M-14 -DS

BHUAN BT

e _2 il 2
, Item PT=1223
GEAR SPECIFICATIONS {cont.) 1 INSTRUMENTATION
m 2 CONTROL PANEL ¥ [N ) turnished by /-
Mount Coupling Half: Yes- No 3 INSTRUMENTS MAKE SIZE LOCATION
Lubrication:___—"" Mou 4 STEAM INLET PG VALVE ¢ pL0G ,
Fycoisticd by 5 STEAM CHEST PG VALVE ¢ PLUGe V'
T~ 6 1stSTAGE STEAM PG
LHSE NI SYSTEM 7 EXHAUST STEAM PG VALE & PLUG- &3
tvee: BY OTHERS - PRESSUR | ZED L.O. PRESSatPUMP - e
PRESSHmul driver geur control 9 L.O.PRESSatBRGS B i
System Design R.V.Set 10 OILFILT.PG& MANIFQLD
SCHEMATIC DIAGRAM: 11 BRG.TEMP. §" diac HEB M,_EActt DRALN. @
GPM:turb, gear control oil 12 LoO.tocoOLER __ -
Driven Equipment 13 L.O.fromCOOLER
MAIN PUMP:make type 14 C.W.to OIL COOLER
Casing Mat’l. Flanges 15 C.W.from OIL COOLER e :
Speed gpm 16 G.G. L.O. RESER. s bt
Driver hp 17 FLOW INDICATOR [N EACHH _FANG DRAIN
Coupling 18 LOW L.O. PRESS.ALARM .
Location Contral 19 AUX. L.O. PUMP RUN ALARM IR
AUX.PUMP: make type 20 THROTTLE VA.TRIP ALARM
Casing Mat'l. Flanges 21 TACHOMETER:vibrating reed _A/_L__ electrical YE.S..:&
Speed gpm 22 SPEED TRANSMITTER: __ Ves-2 ([ ) wype PUUKUP ONLY .
Driver Ip 23 READ- OIT BY *
Coupling _ 24 CODES CELANESE
Location Cor;iro[ 25 TURBINES: /910/4// ELEC: class / group D div_&
COOLER:no. ke ST 26 Pﬁwgfé‘é‘/ 3 VESSELS.., __EXCHANGERS: _——
Duty Surface Water {gpral 27 GEARSLL /3 )
Shell: o.d. thickaess des.press. 28
Tubes: o.d. length bwg no. 29 ALLOWABLE PIPING FORCES & MOMENTS
Material: shell Sannel niibios 30 INLET FLANGE EXHAUST FLANGE
Switeh Valve: make mat’l. 3 : WW’ F'i‘l')‘:e M"f‘:‘_‘igt_\
FILTERS:no make type 32 PARALLEL TO SHAFT ' e
Casing Mat'. Flanges 33 VERTICAL *
Design Press AP Micron 34 HORIZ. 90° TO SHAFT XK
Switch Valve:make mat’l. 35
RESERVIOR: location size 36 UTILITIES |
Retention Material 37 STEAM AUX:inlet psig Ftit EXH__ psigfin Hg abs =
Flanges Interior Coating 38 ELECTRICAL POWER:_4% O v I ph GO ey
Heating Coil 39 CONTROL: * LD v L gh__ B0 oy
Insulation Supports 40 COOLING WATER:temp . EPriiss S O___ psig

41

NET WEIGHT SHIPPING WEIGHT 42

43

INSPECTION & TESTS 44

Required Witnessed 45

Item Yes Mo Yes No 46

Shop Inspection E E.] ﬁ D 47

Mechanical Run = 0O Kb O _ 48

Performance O ,Eg a o 49

Bearings (Post Run) ®| 0O E a ) 50

Auxiliary Equipment 0o O O g 51

With Gear . & . = 52
Hydrosiatic E D g 4
Other 7 a g ] O

Comme:-- 55
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MOV TOR _AND N STALL REMTE.

(2)WATER CoutihD ERNG tousid (T BE
PLUCCED ___ NOTES:
(3) Turhine Lo nrmt purchaser's General
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TBRGSV?J (’f‘:{ E:%{}DT ﬂﬁC. HOUSTOMN, TEXAS ' . (,::;'NEO?
SFEC HO
STEAM TURBINE DATA SHEET JE T 2] e
) ITBM WOS. PT 1206/1227 .
...,‘_//,{:C/ fé{/]’ NFVIE WED ,?’//J aprnoveo ,‘,{2?2'—5 l DATE /"/S S, _ el _0;_3______
CLIENT CALRESEE oyt st & . 1 MANUFACTURER /(/,P.oo Dy I
DESTINATION _ ZFnireas? | F7mpais 2 TYPE &SIZE &2 VWA S
UNIT 7774/ 2 - 3 SERIALNO. ' 4
ITEN PT226/)22 7 NG REQD.__ &£ JOBNO. S£EZ-277%5 4 QUOTENO..7O-2/5 - o DATE /57 7
DRIVEN EQUIPMENT_/ _/)/‘:f:,ﬂ =1 .L-J;»//— =2 }mP55 PURCHASE ORDER NO._Z2 DATE
(P Qa3 3/2’ *5'/} 6 OO0 ~0 A/~ 50D 22
OPERATING CONDITIONS 7 CONSTRUCTION FEATURES (cont.)
ITEMCOND:  **2ATED [DESIGN NORMALYY MINIMUM &  COUPLING:nake AR EA e /2 EX ~ T 28 C 5
g[ﬁ HORSEPOWER: I . 52p 9 Mount Coupling Half: Yes -5 ,.ﬁi";’:'_"f»{i:r

& SPEZD {rpm): ) S_Q'QOE s 345’0 e 10 Lubrication: /)/0 Mountina. ji/ T LlEImD 2 v piAE

A INITIAL PRESS {psiq) __Z_qo 250 24/9 240 11 Furnished by: /D‘y/y)_/.') A‘;‘/),!H—_,_;_.?___

INITIAL TEMP {Ftt): _SAT] _S»q[_ e re 07T 12 INSULATION:  ¥a%-No  type_Juuzznnvals 70 rfedud
EXH PRESS (psig/in.Hg.abs): "5’ <4 50 /0 13 JACKET: ¥395- No By T AR LS
EXHTEMP (Fud: Sarlcar _oeor SR7. 14 @AR UNIT:required_/VD_type

# HAND VALVES OPEN: 21 15 ey Crnig Gurnd by Tirbo, @ .

% WATER RATE: 16 TURBINE SPECIFICATIONS -
MAX, . CASING PRESSURE [psig) EEOD  INLET END 17 NO.OF STAGES -~V G s
MAX.ALLOW.PRESS.EXH.END (psig)__ 75 18 ROTOR TYPE:solid —— builtup &=
INCOOR i OUTDOOR_ e ROOF: — &&F- No 19 SPEED(rpm):max.allow 1st crit trip . ¥
WINTERIZATION: © T - No 20 NO.AUTO VALVES: TYPE LIFT:cam ~ ——  par —
DUTY:contlimermit — standby_ _—— hrslyr 760 21  BEARINGS: radia! tm size 5’«' ,/h;E"— -
STEAM COST:S/H PAYOUT PERIOD (yrs) 22 THRUST:type & size /Bl
' 23 PACKING TYPE:end glands C ldar/ Avrdss
CONSTRUCTION FEATURES: : 24 Interstage Diaphrayms /}’:/_;.g.&':
TYPE:vert — horiz. &~ NO.STAGES:single%un -— - 25 MATERIALS: .

},'.\... ROTATION(from gov end):ew — cew O 0 W 26 Steam Inlet Parts_ 057 WSS~ T ED LI
GOVERNOR:mech — hydr  — oil relayﬁ;{;NEMA';Iass T 97 Cdsm{r};)% Weehs Shaft 4}0;‘}:0 1 el Sl oy
CCNTROL: mf‘_DV‘/.-QELQ S - 2L 28  Nozzles 5. 5. . Moule Rings s )

/,5:3,—-,_-__,_:. D= cardT Rl ) 29 "Wheels (228041 LTESBlading P
GOVERNORA VALVE TYPE:single £~ ~_nult___ —— 30 Sheouds 5.5, Gov. Trim Valve 5.5,
AIR HEAD FOR INSTRUMENT CONTROL Y/&S JACK SCREW__— 31 Labyrinths s
l | Range 0/3 % pelow ;?ﬂ-f?ﬁ noC rpom 32 Shaft Material Under Packing /2 &2, .55
Max. rpm @_ _JT-Q.:) '3)).5 T psigMinrpm @ __ 2700 ,.':} 2 psig 23 Applied By:spraying e plating ——
e HAND SPEED CHANGER:range F 789 max rpm_ 2701 min rpm 34 NET WEIGHT: SHIPPING WEIGHT: &
9 TRIP-THHOTTLE VALVE isepaesta 040,53/ S50 35 ROTOS WEIGHT: 2
Wl Remote trip V=S Actuation EAMC24/ 2E 36 WEIGHT HEAVIEST PIECE FOR MAINT: £
:" M QOther trip: LACAAC— ' Actuation !‘_@//3’:/94— 37
3 Other wip L/NE2L=ric Y Acaatior Z2Ec GOV B GEAR SPECIFICAT,ONS /
i ésow E PLATE BASE PLATE__ & FURNISHED m')':,z 220, 33 MAR : . DESIGNATIC.v
L Turbine 1~ Turbine & Gear —— Driven Eqpt. ~'a0  BUILTI SEPARATE
E E‘; STEAM IMLET: rsunq_@ ** facing / /C'-: orient g, > {(/V 41 MNO.OF RED C ___F!ATIO ,/
EXHAUST: rating /%71 7= facing CP = orueni‘__j_lc_;—/._.z s224 42 CL.toCL. OF SH- FACE WIDTH
X DRAINS: no.__4 type & size 243 TYPE OF GEARINGSN _ TYPE LU
& VENTS: no type & size 44 AGMA GEAR:service Iach& 5 typr
X VIATER CONN: no. type & sice 45 ROTATION L.S.{from gov f_-nM cow
% LUBE OIL INLET: no. Wy siie 46 SPEED OF LS.Aempli__ 20 O\
L LUBE OIL OUTLET  no._ type & size 47 LUBRICATION: vl ™
) ‘;_ = SEAL STEAM CONNV: no._ type & sue'_ 48 NET WElGHT:___A{;M__SHIF‘PING \.‘.’E\I\GHT:_
1 2 GLAND DRAIN CONN:  no.. type & size 49  WEIGHT HE!}\.’H}ST PIECE FOR MAINT: _ N\, i
-4 INSTRUMENTCONN:  no. __  type&size 50 MATERIALS: . \ E
XN OTHER CONN service - 5 cn/sj//' _ Shaft - i

type & size 52 2asa Pinion AN
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GEAR SPECIFICATIONS (cont.)
COL- :"“v‘l..ma_ke wype _

Pty o § Bt S T T AT UMMW-H-IHL\

P4 7_!_»/’4_1

/ p— \‘4' tio fufn;:,hed by

Yes - No

s AL AP AT T TR ST S ey AR YT T A4 S D AR SR DR L AP |

Pl iz pt S rE8e e

—t INSTRUMENTATION

3 INSTRUMENTS MAKE SIZE I OCATION

\zsnt Coupling Hdl““—\_
=

L.srication” = \mmg
"*-..‘_‘_._ 5

1a1

4 STEAMINLET PG Volve ¢« Pluvy
STEAM CHEST PG Vol JE ¥ PLlveg

N

/}m&reﬂ'uv:

Nm STAGE STEAM PG’ e e A
EXHAUST STEAM PG VB LUVE Y PLvy (& L&

j LUSE QN SYSTEM 5
Tvee  FRESSUALZEN .8 LOPRESSaPUMP Volves Plvg &
£ PRES3Ipsig) drver gears: control o LOFRESSatBRGS WERdE€: LR EVE "p“"? &S 4
-t System Desiga R.V.Set 10 OIL FILT.PG & MANIFOLD Va1 VED CeIN /:»‘-,H‘ V’_“_‘_f_’_fﬁ‘fé

11 BRG.TEMP& . 8Y b1a L rrERMamET I IV Ea DA

X SCHIYVATIC DIAGRAM: _SEE

PrRBE 3 of SPEC

% GP: wurh gear control oit 12 L.O.to COOLER i r 0o ~ &
D¢ven Equipment 13 L.O.from COOLER 1 " ! l&
. 2L MAI% PUNIP:make type 14 CwWaioOlLcOOLER NO_ T el —_—
3 Cazsing Mat'l. Flanges 15 cAV.from OIL COOLER + B' DIAL THELMIM: *’“‘ff—- e )
¥ Sceed____ gpm 16 G.C.L.O. RESER. YES L
R Driver S/a’fr'f'" hp 17 FLOW INDICATOR M =4, BRE DRAIN
# Coupling §8 LOW L.O.PRESSALARM Y ES
% Lezation Control 19 AUX. L.O. PUMP RUN ALARM Y258 _CFE_CrF= S7TART - <,
H# AUX FUMP: make type 20 THROTTLE VA.TRIP ALARM _ NO
. Casing Mat'l Flanges 21 TACHOMETER:vibratiny reed ,,_{.,(_";)___ electrical _55#_ @
i Spead gom, 22 SPEED TRANSMITTER == o type 1ER P f}"’L‘i’"
N Doz LA EC TR L hp —— 23 q—'—:j e e e |
3 Czupling 24 CODES ClFtpprd 852
- Lccation Control 25 TURBlNES/_fAf{é_/LELEc/ﬁifi/_.ac!ass L apoupild e
s COGLER:no. { ke location 26 PIPING: 5.5/ 3 VFSSFLS: - EXCHANGERS:: —
A Gty Surface Water (gprad______ 27 GEAR: NoOME ' %
S Shalitod. thizkaess das.oiress. 28 ’
@ A Tibes: o.d. 58" iengin bwg no. __29 ALLOWABLE PIPING FORCES & MOMENTS
' ¥ aterial: shell channet tubes LA 8 L2030 INLET FLANGE  EXHALST FLANGE
S-.itch Valve: mak: e mat’l._ L, 31 . hF?Gco Mf?_[jl‘gl,“ o F.:l;lrm\.:e f-.".of.-;ns;g:j
A FILTERS:no _ make type_ CARILID6E32 PARALLEL TO SHAFT B 4
X Czsing Mat'L Flanges 33 VERTICAL 4
. T siga Press 4 P_-_)(fz;‘»ﬂif Micron_ 25 _34 HORIZ. 90° TO SHAFT %
X Switch Valve:make mat’l. v, 35
~X RESZAVIOR: location_ __ size l_36 UTILITIES
X Farention S M, N Ben sedou SysTe (2 37 STEAM AUX:inlet psig Fit EXH___ psig/in Hg abs
. Fianges Interior Coating _38 CLECTRICAL POVIER: FHa D ph_ 229 ¢
m_:l‘ & +zating Coil ___39 CONTROL: o [ oh_ D ey
-.\\-r.{:& t-sulation Supports 40 COOLING WATER:temp T ___FPress ,_;L_._Ds'g
O\ s1ebr ploss ~ _th INSTRUMENT AR (psigl__ 70 _SERVICE AIR (psiat: 70
.g g £ NET WEIGHT. __SHIPPING WEIGHT e ,42 f\DD:Tie-*f_S AnD COMMENT S
v a fuoEaTss T SPECIFICATIONS
INSPECTION & TESTS 0/"1 wa‘ FuUga) Wiy Low oil 2605 JT2 P AND. 4
\J Required Witnessed .45 “S cuon VAL Vg - S B R ZirwEl /_J:‘.—:_’E:LEJ&"
I [ 1em Yes o Yes  No ¥ {SH &L JEF <} /f"a durE o FRES _J;;L_._PD
Sian lnspection H“ O ,ZL )] &i (o /-.”_/\’;f//‘//" /'1" //‘/‘ ‘/‘_/‘/‘_,//‘)’-/7’/‘-.-'/ /‘JJ
% Rtecmamcal Run % A 4 O \-‘L_: s S 3 JI ; :
Pess amance 0o ot i i 49 LT"" i p
£ Bezm:ngs (Post Run) = O 12 I %0 -4) 7;4“‘ = ‘J’//b'f-F: D, ///" //" e ";"'.«*_ .
Aursiary Eguipment O 0o 0o O Bl ,-’;/3"4/':.) WSt Sy, /’”’»..(-"/7 \;_':.f_
Wern Goar : S Sl i ‘ 52 (;’;7 ;D-’Jf";/)_ .’_,A Qe o AT = APLGH
Hy. rostatic N O oo (C ¥ a1 AFH  da ¥ ¥oera
Ot B B8 0O 0 54
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1. Reservoir 11. Sld‘ AT Level Gauge "_ - ‘\"
2. Pump ané Driver Assembly 12, Pump Suction Screen : _‘_J
™ 3, Cooler S/g" w118 adsm, Tubes 13, Cleanout Opening i s
4. PFilter Twid, LY Micesvs 14. Drain Sloed e
5. Pressure Repulating Valve Fuill Flow, SELF CoITRded]E, Oil Supply Connection -
6. VALUG w PLUPPIED PRESSURS TRPS. 16. 0Oil Return Drain Connection
7. Temperature Gauge " p;al 17. Cooling Watler Connections
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LD-I 439‘ 2 . (o AT 1oL e S YTT ’ INoTES: i
16, GOVERNOR, SETTINGS: . STCAM WLET §EDXHAUST |
2 .- 2850 RRM. TURBINE B8PEED. BUPFORTED 80 A% HOT TC
157 - 000 R.PHM TURBINE SPZED. FORCES { MOMENTS,

2. FOUNDATION BOLTS  SHO
LOCATED UNTIL UNIT 181

18, CoUPLING NUT SUPPLIED BY WORTHINGTOMN. r
AS BOLT HOLES IN SOLE

50. LAGGING HOOKS ON TURBINE CASING, 3. HAND SPLED ADJUSTMEN
21, USE DRY AIR OR INERT GASES FOR PURGING OUT AND LOCKED DURIN
GOVERNOR - PURGING PRESBURE 6&HOULD BE CONTROL.
SLIGHTLY OVER ATHMOSPHERIC PRESSURE. »
4. 1
227 SOLENGID DUMP VALVE |PH.-60HZ |20VA LOCATED IHLOW + :‘zfroosmgsgiu‘_:
QI PRESSURE TRIP LINE TO TRIP WHEN DE‘ENERGIZED. MAXIMUM PRESSURE OF
. 23 TACHOMETER MAGHETIC PICKUP AIRPAX.¥ 1-000S WITH TO OPEM AT 130 LBS. RE
= = & 60TOOTH GEAR ONTURBINE SHAFT. 1N THIS LINE. NO 8HUT O
_l . an péfﬁ'pu’1‘ PLACED BETWEEN REUE
2 ! se. o ot 5. VINT 6CREW - LOOSEN T
i . sP e FROM GOVERNOR HY DR
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8 : | E | i BEEN TAKEN DOWN OR?
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DAVY PONERGAS

INC.

INSTRUCTIONS FOR

SINCLE STACE

NON-CONDENSING STEAM TURBINES
TURBINE SERIAL NUMBERS

32597 - 32598 - 34600

WELLSVILLE WORKS ORDER NUMBERS
U- 19183 - U-19185

CORPORATION

STEAM TURBINE DIVISION
WELLSVILLE, NEW YORK 14895

Aug. 1975




TURBINE DATA SHEET

U-19183 - U-19185

32597 - 32598 (U-19183)

Serial Numbers -
erial Numbers = 3,600 (U-19185)

Turbine Frame - 282 WHB (U-19183)
202 WHB (U-19185)

Number of Turbine Stages - 1 Curtis

Bingham Boiler Feed Water Pump (U-19183)

. M P —- &
Driven Machine Forced Draft Fan (U-19185)

Turbine Rating - 619 H. P. at 3600 R, P. M., (U-19183)
440 H,P. at 4760 R, P, M.- (U-19185)

Turbine Rotation Viewed From Governor End of Turbine - Counterclockivis'e
Inlet Steam Conditions - 240 psig. at 403° F.T,T.

Exhaust Condition - 50 psig.

250 psig., - 406°F.T.T. - 55 psig. (Maximum)
240 psig, - 403°F.T.T. - 40 psig. (Minimum)

Variable Conditions -
Casing Material - Cast Steel

Shalt Packing - 5 Carbon Rings in Fach Packing Case

8 psig. (U-19183)

Bearing Pressure -
15 psig. (U-19185)

Low Oil Pressure Trip To Trip Out Turbine At - 3 psig.; Reset 4.5 psig. (U—l91873)
3 psig.; Reset Manually (U-19185)

Low OQil Pressure Alarm Switch Set to Alarm At 4,8 psig. Falling Oil Pressure
Quantity ol Fresh Cooling Water Required For Oil Cooler - 12 G,P.M, at 90° F.(U-19183)

Auxiliary Oil Pump - Motor Driven - Capacity 9.4 G.P.M, at 28 psig. (U-19183)
Pump To Cut In At 6 psig. - Cut Out at 7 psig.

High Oil Temperature Alarm Switch Set At - 130°F, (U-19183)

Solenoid Dump Valve To Trip When - Energized (U-19183)
De-Energized (U-19185)

Cmergency Overspeed Trip Setting -- 4158 R. P. M. (U-19183)
5500 R, P, M, (U-19185)



TURBINE DATA SHEET

‘U -19183 - 19185

Sentinel Warning Valve Set To Open At - 90 psig.

Journal Bearing Information:

Shalt Bearing Journal Size - Bearing Bore -
. +.000 : +.001
Steam End - 2..62.0__001 2.626_.000
+.001
2.626
Exhaust End - 2.620 +. 000 -.000

-, 001

Turbine Main Journal Running Clearance: Steam End - .006'" to . 008"
Exhaust End - .006" to . 008"

3-5/8" (U-19183)
4n (U-19185)

Governor Valve Size -

Speed Governor - Woodward Direct Acting PG-PL

Governor Air Signal - Turbine Speed Relationship

U-19183 U-19185
3 psig. - 2700 R, P, M, 2850 R, P. M,
15 psig. - 3780 R, P. M, 5000 R, P, M.

Governor Speed Setting - 3600 R, P. M, (U-19183)
4760 R. P. M. (U-19185)
100 (U-19183)

Exhaust Relief Valve To Start Opening at 130 (U-19185) psig., to be fully
U-19183) 110 32,430
open at (U-19185) 145 psig. to pass 23,582 #/hr. (U-19185)

Number of Hand Valves - Two (2) for Part Load

Valves Open H.P. Load at Rated Condition
(U-19183) (U-19183 U-19185)
Governor (Hand Valves Closed) 356 246

# 1 490 339
t1-#2 619 440

TURBINE WEIGHTS - See Outline Drawing, Figure A-1

WARNING! EYEBOLT IN TURBINE CASE COVER TO BE USED
FOR LIFTING TURBINE CASE COVER ONLY



QUANTITY

DRAWING NO. ' T ; -
DESCRIPTION OF PART &N PATTERN NO. | MaTERIAL | MATERIAL [PROCESS lITEM

GR.2lGR.1 & ITEM NO. SPEC. NO. SPEC. NO.| NO

PIPING CALCULATIONS .
| FHIS TO'TAL RESULTANT FORCE AND TOTAL RESULTANT MOMENT IMPOSED ON

THE TURBINE AT ANY CONNECTION MUST NOT EXCEED THFE FOLLOW ING:
FLANGE A
F = A-M INLET 2000
3 EXHAUST 4000

¥+ RESULTANT FORCE, INCLUDING PRESSURE FORCES WHERE UNRESTKAINED
EXPANSION JOINTS ARE USED AT THE CONNECTION, POUNDS.

M RESULTANT MOMENT, POUND FEET

2. THE COMBINED RESULTANTS OF THE FORCES AND MOMENTS OF THE INLET
ANDEXHAUST CONNECTIONS, RESOLVED AT THE CENTERLINES OF THE
EFXHAUST CONNECTION MUST NOT EXCEED THE FOLLOWING TWO CONDITIONS,

a. THE RESULTANTS MUST NOT EXCEED: F, = 2220 - M,
—-—-—t—_..—-———'_—
1:‘¢-_i = COMBINED RESULTANT OF INLET AND EXHAUST FORCES, POUNDS,
Mc = COMBINED RESULTANT OF INLET AND EXHAUST MOMENTS AND
MOMENTS RESULTING FROM FORCES, POUND FEET.

b. THE COMPONENTS OF THESE RESULTANTS SHALL NOT EXCEED:

Fy = 445 POUNDS M, = 2220 POUND FEET
Fy _ 1110 POUNDS My = 1110 POUND FEET
F, 890 POUNDS" Mz = L1110 POUND FEET

x, PARALLEL TO TURBINE SHA = TOLERANCK FOR DIMENSIONS

TO HUNDREDTHS OF AN INCH

y, VERTICAL
| - FINMJHED SURFACE T 02

z, HORIZONTAL AND AT RIGHT | 2-ynFiNsHED sURFACE T 05
ANGLES TO TURBINE SHAFT REF.
" . . 4in. INLET =
5 [ I _ 8 in. EXHAUST p -
= N TURBIHE INTERNATIONAL, INC. =t
W - %:MN OF TURBODYNE CORPORATION l\)
o LSVILLE, NEW YORK 14806 US.A. .
i 5 : n
'?I ROUGH z_%y V?zs SMOOTH ge/ : 'A“!' AR =y . 7 (k)
\/"2 FINE 1{7 J:, ORING ’3‘2/ A““ SCALE: \1
\}C POLISH 16 CHIC“P' FJ'R FRAME: i
-‘/ APFROVED:M&_G""K’ FIRST $.0.: ' I



QUANTITY

DRAWING NO. MATERIAL |PROCESS

GR.

2

GR. 1

PATTERN NO.

DESCRIPTION OF PART MATERIAL

& ITEM NO. SPEC. NO. |[SPEC.NO.

ITEM
NO.

PIPING CA LCULATIONS.

THE TOTAL RESULTANT FORCE AND TOTAL RESULTANT MOMENT IMPOSED
ON THE TURBINE AT ANY CONNECTION MUST NOT EXCEED THE FOLLOWING:

FLANGE A
F = AeM INLET 3000
EXHAUST 4660

F = RESULTANT FORCE, INCLUDING PRESSURE FORCES'WHERE UNRESTRAINE
EXPANSION JOINTS ARE USED AT THE CONNECTION, POUNDS,

M - RESULTANT MOMENT, POUND FEET

THE COMBINED RESULTANTS OF THE FORCES AND MOMENTS OF THE INLET
AND EXHAUST CONNECTIONS, RESOLVED AT THE CENTERLINES OF THE
EXHAUST CONNECTION MUST NOT EXCEED THE FOLLOWING TWO CONDITIONS

= 2600 -MC

a. THE RESULTANTS MUST NOT EXCEED: Fe
S 2

FC

COMBINED RESULTANT OF INLET AND EXHAUST MOMENTS AND
MOMENTS RESULTING FROM FORCES, POUND FEET.

b. THE COMPONENTS OF THESE RESULTANTS SHALL NOT EXCEED:

M

1

2600 POUND FEET

COMBINED RESULTANT OF INLET AND EXHAUST FORCES, POUNDS,

D

F, = 520 POUNDS My =
y - 1300 POUNDS MY = 1300 POUND FEET
. = 1040 POUNDS M, = 1300 POUND FEET
TOLERANCE FOR DIMENSIONS
TO HUNDREDTHS OF AN INCH
- x PARALLEL TO TURBINE SHAFT E £
1 - FINISHED SURFACE .02
y, VERTICAL 2 - UNFINISHED SURFACE * .05
z, HORIZONTAL AND AT RIGHT i
ANGLES TO TURBINE SHAFT
6 in, INLET F
-1 12 in, EXHAUST
o Je=
9>-’ WORTHINGTON TURBINE INTERNATIONAL, INC. i
1] A DIVISION OF TURBODYNE CORPORATION l'\_)
m WELLSVILLE, NEW YORK 14895 U.S.A.
fl ROUGH z_:{y \)rzs SMOOTH Eé/ i D L' BATE ( ] )
\f ) J TRACED: "SCALE:
"2  FINE 1‘1(7 3 GRIND g‘z/ - q
v,p cHeckeD: T J.R. FRAME:
4 POLISH 1‘6/ ﬂ
approVED: I\, S 6-1~70 | FIRST 5.0.:
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