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240 to 330 KW CONDENSING STEAM TURBINE GENERATOR SET 
 
STEAM TURBINE: 
Manufacturer:                        Siemens (Murray) 
Rating:                                   330 kw 
Turbine number:                    T-5580 
Model number:                       HP: C460SII , LP: TG5 
Inlet steam:                            250 psig/404 °F 
Extraction steam:                   45 psig/292.4 °F 
Exhaust steam:                      2.5” hga 
Maximum inlet steam flow:     10,500 lbs/hr 
Extraction steam flow:             6,250 lbs/hr 
Condensing steam flow:          4,250 lbs/hr 
Power at zero extraction:         240 KW  
Steam rate at zero extraction:  17.71 lbs/kwh  
Number of stages:                    Hp turbine : 1 stage, LP turbine : 5 stages 
Speed:                                      6109 rpm 
Rotation:                                   CW (from Governor end) 
 
GEAR REDUCER: 
Manufacturer:                            Nuttall Gear 
HP:                                            550 
Service factor:                           2.25 
Speed:                                       6109/1800 rpm 
 
GENERATOR: 
Manufacturer:                          ABB induction (we can change to Synchronous) 
Type:                                       M2BG 586MA 4B3 frame 586M     
Rating:                                     470 hp  
Voltage:                                   480 v/3/60 hz 
Speed:                                     1800 rpm 
 
CONDENSER: 
Manufacturer:                           Ambassador Heat transfer company 
Steam Condensed:                  5000 lbs/hr 
Cooling water:                          750 gpm @85 deg f  
Tube material:                          ss 
 
CONTROLS: 
Governor:                                 Woodward 505E 
Generator:                                GE/Multilin SR489 
 
SCOPE OF SUPPLY 
Steam Turbine, gear reducer  generator with lube oil system on skid 
Main steam valve for Hp and LP turbine 
Steam piping, expansion joint, safety valves 
Condenser with hot well, condensate extraction pump, air ejector  
Gland steam system  
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Steam traps on main steam line and extraction line 
Generator circuit breaker 
Woodward 505E and Ge/Multilin Sr489 relay 
Cooling Tower 
Cooling water pumps with motor 
Drawings, manuals 
 
HISTORY: 
Year built: 2001 shutdown 2003  
Complete system with steam and condensate, cooling water piping . 
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DESIGN OPERATING CONDITIONS 

Turbine Serial No. T-5580 S. O. T.- 5580 

Rated Steam Pressure at Throttle - - - :- - - - 44.3 f/sq. In. gao 
RAted Steam Total Temperature at Throttle - - 292.4 o F. 
Rated Back Pressure at Exhaust - - - - - - -- --- f / sq. In. gao 
Rated Vacuum at Exhaust - - - - - - - - - - -- 2.5 " Hg. Abs. 
Rated HorsePower - - - - - - - - - - - - - - - 232 H. P. 
~W. - - - - - - - - - - - - - - - - - - - - - - .•... _- K. W. 
Rated Turbine Operating ,Speed - ... - - - "" - - - 6109 R.P.M. 
Rated Gear Operating Speed - - - - - - - - - -- 1800 R. P. M. 
Turbine Rotation (Viewed from Gov. End) - - -- Clockwise 
Hand Valves - - - - - - - - - - - - - - - -, - -- 1 

, 

See 'Dl. ble Below 

. . .. ~. .. ',"' ....•. ~ .~" . 

Operating Data "'. 

~0" '. 
\ 

View from Gov. 

,~ 
#/:. End of Turbine 

-, 
/1 Gov. Comp.> !:!.-- / .-/' '-...M_'·'O'_, "H. V • 112 

Stm. Tem1l Hand Valve Data 
Stm. Em. NOZZl e Comoar men 
Pr. T.T. S.H~ Pr IH P. R -P. M IGov 112 Remarks 
44.3 292.4 0 2.5 HgA 232 6109 OPEN SHU1 IRA TED I~TTARANTF.F 
44.3 292.4 0 2.5 HgA 255 6109 OPEN OPEJIi 

- 
5804 MIN. SPEED 
6415 ~.SPEED 

CARBON RING DlAMETRAL COLD CLEARANCES 

~in. Max. 
Steam E.nd Rings - - - - ... - - ... - ...... -- - - - - - -- O.OO61L O.OO9L 
Exhaust End Rings - - <_ ..•..• - - - - ..•..• - - - - - - - O.OO51L . 0.OO8L 
Diaphragm RIng! 8 21TD stage thru 5TH stage --- O.OO6'lL 0.009L 
Diaphragth Rlngls --- stage thru --- stage --- 
Carbon Rings In Steam End Gland to be Arranged for ATMOSPHERIC & ABOVE OPERATION. 
Carbon Rings in Exhaust End Gland to be Arranged lor CONDENSING Operation. 
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1 • • \~ij 
asmg Hydrostatic Test Report 

,,---,. urbine Serial Number T-5580 

T R Number (if applicable) 

Are there connections that must be welded in the casing prior to Hydrotest? Yes ----~------------------- 

Inlet Temperature 15t Stage Temperature 2350 F Exh Temperature 1090 F 

Inlet Pressure 45PSIG 15t Stage Pressure 22.9 PSIA Exh Pressure 1.23 PSIA 

Casing Materials Steam Casing Base & Cover - A216WCB; Exhaust Casing Base & Cover - A278 CL40 

Test Blank Assembly Position Nozzle Block ~-------------------------------------------------------------------------------- 

Inspector: Verify all connections are welded if specified above 
Check test pressure gauges for current calibration 1311-1322 

T est Da fa 

I , Part / Assembly 
\ Actual Test 

Required Test Test Duration Inspector Witness 
, I"-' or Casing Section Pressure Duration Pressure Start Stop Date Date 

02-09-01 
Steam Chest 450PSIG 30 min 450PSIG 2:05 2:40 B. Prier 

02-09-01 
Stages I-Exhaust 25PSIG 30 min 25PSIG 2:05 2:40 B. Prier 

min 

min 

min 

min 

min 

QAD-IOI-C 
5/26/00 



04/17/2001 Display Single-Level BOM Page: 1 

Material: OK27136-5580 Plant: MU01 Usage: 1 
+-, TURBINE CASING 20" UP EXHAUST Valid 01/15/2001 

Reqd Qty 1.000 Base Qty 0.000 

Item Level Component Rev Quantity UOM I/C 
Description Usage PT/PS 

0000 .1 6K6131-1 03 0.001 EA L 
CASING ASS' y 1 F/20 

0001 .1 7K4054-7 05 1.000 EA L 
STM CASE CVR 1 E/20 

0002 .1 7K9680-2T 06 1.000 EA L 
STEAM CASING BASE MACH .DW 1 E/20 

0004 .1 7K10303-5 01 1.000 EA L 
EXHAUST CASING BASE 20 UP 1 E/20 

0005 .1 7K10359-11 00 1.000 EA L 
EXHAUST CASING COVER MACH 1 E/20 

0006 .1 5;K3801-2 00 1.000 EA L 
EXH BRG CASE COVER 1 E/20 

0007 .1 lS438-6 01 2.000 EA L 
PIPE PLUG-ALLEN 3/4 1 F/40 

0008 .1 1p641-2 01 3.000 EA L 
WASHER-SPECIAL 0.0. 1 F/40 

0009 .1 1K2764-1 01 1.000 EA L 
LIFI'ING BRACKET 1 E/40 

0010 .1 lS184-30 05 4.000 EA L 
STUD 5/8 11 X 4-3/8 CO 1 E/20 

0011 .1 . 1p280-11 02 4.000 EA L 
\ALLENUT 1 F/40 

0012 .1 lS571-7 01 42.000 EA L 
CAPSCREW HEX lID 1 F/40 

0013 .1 1$571-12 00 4.000 EA L 
CAPSCRW HEX ED 3/4 X 3-3/ 1 F/40 

0014 .1 lS573-8 00 7.000 EA L 
CAPSCREW HEX lID 1 F/40 

0015 .1 lS304-10 07 30.000 EA L 
HEXNUT 1 F/40 

0016 .1 lS573-15 00 23.000 EA L 
CAPSCRW HEX ED 1 X 3-3/4 1 F/40 

0017 .1 lS570-7 00 2.000 EA L 
CAPSCREW HEX lID 1 F/40 

0018 .1 1S318-3 02 7.000 EA L 
CAPSCREW SOC lID 1 F/40 

0019 .1 lS596-2 06 5.000 EA L 
CAPSCREW SOC ED-INTERNAL 1 F/40 

0020 .1 18238-48 00 8.000 EA L 
TAPER PIN #8 1 F/40 

0021 .1 1S599-95 01 2.000 EA L 
TAPER DOWEL #7 1 F/40 

0022 .1 5K2182-1 02 1.000 EA L 
NOZZ BLOCK HALF 20 DRILL 1 E/20 

0023 .1 lS438-4 01 2.000 EA L 
PIPE PLUG-ALLEN 3/8 1 F/40 

0024 .1 18318-6 02 10.000 EA L 
CAPSCREW SOC ED 1 F/40 

0025 .1 1S280-12 02 2.000 EA L 
ALLENUT 1 F/40 

0026 .1 1S185-22 04 2.000 EA L 
~ STUD 1 E/20 

OK27136-5580 
TURBINE CASING 20" UP EXHAUST 



04/17/2001 Display Single-Level BOM Page: 2 

Material: OK27136-5580 Plant: MOOI Usage: 1 ..-....., TURBINE CASING 20" UP EXHAUST Valid 01/15/2001 
Reqd Qty 1.000 Base Qty 0.000 

Item Level COIt'ponent Rev Quantity UOM I/C 
Description Usage PT/PS 

0029 .1 IS338-34 00 2.000 EA L 
ROLL PIN .125 X .375 1 F/40 

0036 .1 lA2787-18 03 2.000 EA L 
SHIM 1 E/20 

0037 .1 1S573-6 00 4.000 EA L 
CAPSCREW HEX ED 1 F/40 

0038 .1 lS599-99 01 2.000 EA L 
TAPER PIN THRD #7 X 2-3/4 1 F/20 

0044 .1 lS185-83 04 8.000 EA L 
STUD 3/4 DIA 3-5/8 LG 1 E/20 

0045 .1 lS304-8 07 8.000 EA L 
HEXNUT 1 F/40 

0046 .1 lS428-8 04 1.000 EA L 
GARLOCK EDGE GASKET 1 F/40 

0047 .1 3A1956-29 01 4.000 EA L 
WASHER-STL 1 E/40 

0049 .1 lS438-5 01 2.000 EA L 
PIPE PLUG-ALLEN 1/2 1 F/40 

0050 .1 lS595-2 02 2.000 EA L 
JACK BOLT SQ ED 3/4 X 4 1 F/40 

0050 .1 "lS595-2 02 2.000 EA L 
\ JACK BOLT SQ HD 3/4 X 4 1 F/40 

0051 .1 3J8002-12 02 2.000 EA L 
FLANGE BLIND 1 E/20 

0052 .1 1J8011-19 02 2.000 EA L 
o RING 1-9/16 X 1-5/16 1 F/40 

0053 .1 IS228-5 01 4.000 EA L 
CAPSCRW SOC ED 3/8-16 X 1 1 F/40 

OK27136-55S0 
TURBINE CASING 20" UP EXHAUST 



STEAM TURBINE GENERATAR 

ABB Motors CE 

AC 3PH MOTOR TEFC I FR 586M 
TYPE M2BG 586MA 4B3 INS F 

SER 3445976 I TIME CONT SF 115 

V & CONN HZ HP RPM FLA PF% DES SFA 

480 Y 60 470 1809 530 79 A 610 

MAX AMB TEMP 40°C I CODE J WT 3970 LBS 

NEMA NOM EFF 95.8% IP55 

3GBG982310-LXAAOO01 

AC 3PH GENERATOR TEFC AT-20459-2 

BRG 6322/C3 6319M/C4VL024 

- 8 - 



AMBASSADOR HEAT TRANSFER COMPANY 
SURFACE CONDENSER SPECIFICATION 

-- 

- -- 
- INQUIRY NO. 

3 DUTY 4,530,000 BTU/HR SERVICE SURFACE CONDENSER ITEM 
4 MODEL WCSC SIZE 24 X 174 DATE 9/7/00 
5 SHELLS I UNIT 1 TYPE NXM REV. 0 
6 PERFORMANCE CONDITIONS 
7 SHELL SIDE TUBE SIDE 
8 STEAM CONDENSED 5,000 LBS/HR COOLING WATER, FLOW RATE 750 GPM 
9 STEAM INLET TEMP. 108.04 OF COOLING WATER, INLET TEMP. 85 OF 

10 STEAM INLET ENTHALPY 1017 BTU/LB COOLING WATER, OUTLET TEMP 97.55 OF 
11 ABS.PRESS.ATINLET 2.5 IN. HG COOLING WATER HEAD LOSS 7.92 FT 
12 LMTD. 15.95 OF VELOCITY IN TUBES 5.21 FT/SEC 
13 CORR. TRANSFER RATE 380.3 BTU I LB FT 2 OF TUBE CLEANLINESS FACTOR 85 % 
14 CONSTRUCTION DETAILS 
15 SHELL SIDE TUBE SIDE 
16 CODE REQUIREMENT ASME, HEI CODE REQUIREMENT ASME SECT. VI II , DIV. 1 
17 DESIGN PRESSURE 15 PSI & FV DESIGN PRESSURE 150 PSIG 
18 TEST PRESSURE FLOODED TEST PRESSURE 225 PSIG 
19 DESIGN TEMPERATURE 250 OF DESIGN TEMPERATURE 150 OF 
20 EFFECTIVE SURFACE 776 FT2 NO. TUBE SIDE PASSES 2 
21 SHELL DIA. 24 IN DIVIDED WATER BOX NO 
22 CONDENSATE DISCHARGE 1.5 IN TUBE I TUBESHEET JOINT ROLLED 
23 HOT WELL OUTLET 3 IN TUBE SIZE 0.75 IN.OD 18 BWG 
24 AIR OFFTAKE 1.5 IN TUBE LENGTH 174 IN. 
25 HOT WELL CAPACITY 250 GAL NOZZLES TUBE SIDE SHELL SIDE 
26 IMPINGEMENT PROTECTION YES SIZE RATING SIZE RATING 
27 PACKED TUBE SHEET NO INLET 8 150 16 LW 
28 SKID YES OUTLET 8 150 
29 WEIGHT, EMPTY 16,900 LBS RELIEF 8 150 FF 
30 WEIGHT, FLOODED 23300 LBS 
31 MATERIALS OF CONSTRUCTION 
32 TUBES STAINLESS STEEL SHELL STEEL 
33 TUBE SHEETS STEEL TUBE SUPPORTS STEEL 
34 WATER BOX STEEL SHELL GASKETS 
35 WATER BOX COVER STEEL WATER BOX GASKETS CF 
36 ACCESSORY EQUIPMENT 
37 VACUUM PUMPS QTY. N/A MOTOR N/A 
38 EJECTOR PACKAGE: YES STAGES TWO NUMBER OF ELEMENTS TWO(2) 
39 FIRST STAGE. EJECTOR QTY. TWO (2) INTERCONDENSER ONE (1) 
40 SECOND STAGE EJECTOR QTY. TWO (2) AFTERCONDENSER ONE (1) 
41 STEAM PRESSURE STEAM QUANTITY 
42 STEAM STRAINERS QTY. N/A STEAM VALVES, QTY. FIVE(5) 
43 CONDENSATE PUMP QTY. TWO(2) TDH 725 FT 
44 PUMP MOTORS QTY. TWO (2) POWER 460 I 60 hz I 3 ph 
45 LIQUID LEVEL CONTROLLER BY OTHERS 
46 RECIRC. VALVE, QTY ONE (1) BYPASS RELIEF VALVE DISCHARGE VALVE, QTY. ONE (1) CONTROL VALVE 
47 ATMOSPHERIC RELIEF VALVE 8 INCH PER HEI FOR PROTECTION 
48 STEAM INLET EXPANSION JOINT 16" PRESSURE BALANCED 
49 INSTRUMENTATION: THERMOMETERS 3 PRESS. GAGE 2 VAC.GAGE 1 
50 PIPING YES WIRING YES STARTERS NO ELECTRICAL PANEL YES 
51 REMARKS: INCLUDES LEVEL TRANSMITER, FLOW TRANSMITTER, AND PRESSURE TRANMITTER 
52 
53 
54 
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AMBASSADOR HEAT TRANSFER COMPANY AHT JOB NO. 00765 
REV. NO. 0, 8125/00 

5 1==~~~~~~==~==~~~~~~~~~~~============,-=================r==============~~::~:_~::~~==~coOling Water 
SURFACE CONDENSER PERFORMANCE CURVE 

95°F 

Model No. 
Size 
Number of Passes 
Design Water Flow, gpm 
Design Water Temp, OF 

WCSC 
24X 174 
2 
750 
85 

- en 
.Q 
CIS 
en :t: 

~ 31 I I ~-=-= I ~4 =J85°F 
c - 

4T------------r------------r-----------,_-----------+------------+-----------~ 

90°F 

e 
::::J en en e a. 
~ 2T=~----------+_--_==_--==--+_------------±= __ -==-------+_-------==_--~------------~ 

'c;; 
~ I " , , ~ 65°F 

e o o 

80°F 

o+- ~ _+----------L---------+_---------L---------j 
2500 

1+------------r-----------,r-----------,_-----------T------------r-----------~ 

3750 5000 

Steam Flow Rate (Ib/hr) 

6250 
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MOTtV£ STEAM 
250 PSIG. 0 &: S 
301 Lb/liR 

2' 
COOUNG WATER 
OiJ1I.ET 

a' 

'/2' NPT 
CYCLE: MAKE UP 
600 lb/HR '6' 

SfEAM INL£T 
5000 lb/HR 

.' 2 '/2' 
STEAM SYSTEM PROCESS STE.AM 

O~· DRAm 
SOO lb/HR ,75 lb/HR 

!HI IQ] 

a' 
COOLING WATER 
OVIltT 
7.8 FT PRESSlIRE DROP 

WIN CONQENSER 

.l.EQDiQ.; 

,. 
* ~ •• ATMOSPHERIC RELIEF VAlVE •• RESTRICTION ORIFICE 

J:, •• CONTROL VALVE 

I><J •• GATE VAlVE C:·C •• EJECTOR 

'*' •• CLOSE VAlVE ~ • TRAP 

t6. •• BALL VAlVE '7' •• SlEAU STRAINER 

~ •• RELIEF VALVE 
a •• REDUCER 

0 •• CONOENSJ.TE PUMP 
N •• Q-IECK V"LVE 

•• ELECTRICAl. UNE @ •• MOTOR 

-IHI-If-If-(; •• INSTRUMENT AIR ~ ~ .aJR FLOW UETER 

® •• TEMP£RATU~ INDICATOR ® •• LtvEL TAANSl.fITTER 

® •• PRESSURE INDICATOR <0 •• LML INDICATOR 

® •• PRESSURE TRANSMITTER ...0- •• SYPHON 

~ •• PRESSURE SNUSBER T •• BYPASS RELIEF' VALVE 

~I ," NPT @l:--l 
FRESH WATER fill 

®-::J.... a' 
rn 1 COOUNG WATER 
~. INLET 

750 GPM 85" 

~ 
3/" 

4- HANO HOLE 
2 F\.CS. 

,. 

, I I if J... l'cJ-1E) 1 1/2" 

AMBASSADOR HEAT TRANSFER CO. 
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SURFACE CONDENSER PACKAGE 

NONE 00765-PID 



MATERIAL LIST 
MARK AI; orr I ,N 

·~ •••• w -" 1 -- I MAIN CONDENSER 
~16'-5- 

W _. :I 
A OOUtJG WATER INL(T , 8- "'11_ RF 2 -- , HOTWEll TN.rt< 
B COOUt~G WAlER OUTLET 1 8- 150 RF 3 A!(V 1 All.IOSPHERsC REUEF V,4L vt 

l'J'-II" C ST£AM INLET 1 10- 150 R' . p, , COf.lOENSA.t'E PUMP. t 
0 1M.RElIEF VAl~ van 1 8- ,50 FF 5 p, , GONDENSATE PUMP, :1 

8'-5' r CONOEIls-,T( OISCHARCiE , , 2 30'11 RF 6 "' 1 PUU:P ...aTOR. I 
F AlR OISCHARGE , 1 1 2' - - NPT 7 "2 1 PUUP LlOTOR. 2 ,- - - NPT 8 NeG-Ol 1 INTER/;.FTER CllNCE-NSER ,- - - NPT 9 EJI , FIRST STACE EJECTOR 

1'2 NPT 10 EJ2 , fiRST STAGE [.lECTOR 

l-I;-jf~-~l-- r III!hAll J SEAL WATER OVERFlOW A1IA.REUEF , 3 4 - - NPT 

" EJ3 1 SECOND STAGE EJECTOR 
K SEAl. WATER SUPPLY Aru, REllEr 1 3/e~ - - tlPT 

12 EJ4 , seCOND STACiE: EJECTOR 
l te /JC. CONDo COOUNG WATER INlET 1 2- 150~ RF 

13 8RV 1 BYPASS REllEr VAL\'E .L__ r\\ (, " U I~/AC. OONn_ cnnIlUG \ltATF"A: oun F'T 1 a- 1501 ~ 

" 
U2 1 lEVEl GAUG( ~ " LT 1 LEVEL TRANSMI1T£R --*- "' 16 PT 1 PRESSURE TRANS141TT(R 

l/i"T-- -'-NFir 11 lSH , LEvEL $'MTCH til 
I. lSl , lMl SWITCH LOW 

~ ~~1 t JUNCIION BOX 

iB@J 

Ii] 
[Ql 
{fI 
@j 
18 
~ 

WEIGIfTS 
EMPTY 16,900 Ibs. 

FLOODED 23,300 Lh a. 
------11'-0-------------1 

.M!:l 

(~ n. 

:=r:l~ 
~ __ 1aJ-) 

9'41 r l I7'_'~ J~r-- 11 

I 3 6- . _d_Ij[; HC1~'" t=" I '11" rt'~"\;1 

10 @J 

48_1501 RF' 
HANDllOLES (2 PLCS.) 

12'-6~ ,APPROK 

.EJ.EY,\liQl! 
1) ccu=urr 5KrD IJCUIIlTED P.ACt:AG£ CONFIGURf.TIOl'1 tS SHOWN WHIC'_' pe:R~\rS FACTORY ASSEMBLY AND CHECKOUT. 

2) COIlNE{:notl L('o.T!m-l TOL£RAtICE ±1/2", 

3) Fl.NiGE BO.T I!OLE5 TO 51RAODLE CErITER usts. 
4) (Xf-A.NS'QN JOIIIT. ATLt RElI(F VN..'If. Will BE SI"IIPF£I) coosr, 
5) wi\ltl( soxss WILL DE LINeD WITH COAL TAR ::PO.<Y, SHERWIN WILLIAMS - HI ""L SHEA TAR EPOxY. 
6) CmrOE'~S(" Ol:rsm( SURF,\CE TO BE PREPAReD PER SSPC-SP3 AND PRIMED WITH (I) COAT or RUS1NOX RUST INHIBITIVE: PRIMER 

ANII (1) FI'4IS" COAT OF [t1J\J.lELLX AI.Kl'D GLOSS ENAM(L GRAY, 

------------ 

AMBASSADOR HEAT TRANSFER CO, 
~.o. QOoc 'n" 
~o,fO~1tl 

I=FIA~"::'..;:::-:.:::.. _..,0 •.•. .,..._ 

:::::::::'::.. 
SURfA.CE COrloEfISER PACKAGE -ASBUiLT _ 

REVl~'G~ri~t ~~~ENTS n ~ Q;;1i; 1_24 
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Q5.j 
1.75" 

4.700 las. 

I.. 17'-0: 

~ItIG TUBes ARE pROVIDED IN lH( 
SKIO rOR LIFTING niE CONDENSER 
PACKAGE, SPREADER FAME SHOULO 
BE USED TO AV01D COlLAPSinG LOADS 
ou THE EQUIPMENT. CARE ~UST eE 
TAKEN NOT TO LIFT THE SKID 
UI/EVENlY. ~.-J 

LIFTING DIAGRAM 

WEIGHT Y Y 'z' 
POUNDS IrlCHES 1NCHES INCHES 

DRY 16,000 102 3/8 44 4/4 76 1/6 
OPERATING 20.Joo 102 1/4 45 1/8 79 1/2 
FLOODeD 23.300 102 1/4 41 7/8 83 3/4 

.~,.uw:J 
007G5-02 

AMBASSADOR HEAT TRANSFER CD, 
'AICJ;1<"'.]..!. 

ca'o_nOlC)~'l4l .-_ .. _ ~--- ---"-"'''-' __ 1<:0 _ 

... _--- 
IJ'I': I~."'-----· EVISEO WIDTH WAS 8-75 

RIGINAL 15SU: -=- ilL!! za 
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