2500 KW Condensing steam turbine generator set

TURBINE:

Dresser-Rand , 2500 kw single valve multi stage condensing steam turbine, 6000 rpm, inlet
steam 200 to 300 psig, 500 to 600 deg f, exhaust 2”hga, CW rotation looking from governor end, 1 curtis
6 rateau stages, woodward 505 governor. 6” class 600 inlet size, 30” class 125 up exhaust. Hand valve
for part load operation. Lube oil system, gland steam condenser.

GENERATOR:

Ideal 2941 kva, 2500 kw, 4160 v, 3 phase, 60 hz. Air cooled with brushless exciter. 1800 rpm
CONDENSER:

Graham surface condenser, 3271 sq. ft, 43,000 lbs/hr steam condensed.

SCOPE OF SUPPLY:

Steam turbine, gear reducer, generator, trip and throttle valve, lube oil system mounted on common
skid

Condenser, air ejector, condensate extraction pumps with motor

Generator terminal box with surge protection system, ct’s, pt’s

Woodward 505 governor turbine control panel, generator breaker and generator relays

Local turbine gauge board.

Neutral ground resister

Manuals and drawings

History unit built 1995 and ran only 8900 hours
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A

DRESSER - RAND
STEAM TURBINE DIVISION

MAJOR STEAM CONMECTIONS

NG, DIA.  MIN. FLG. RAISED
REV.  COMN.  FLANGE SIZE  ANSL  0.D. B.C. HOLES  HOLES  THICKWESS FACE REMAR
A TURBINE 6" 600#  14.00 11,50 12 1.2 1.88 .25 X 8.50 RIGHT
INLET sibg
B TURRINE 300 1258 38.75 36.00 28 1.38 2.12 FL.F. up
EXHAUST
AUXTLIARY COMMECTIOHS
SIZE & TYPE VALVE VALVE CONMECT
EV. CONMECT [ON NO. CONNECTION REQUIRED SUPPLIED BY i REMARKS
€ INLET VALVE 1 3741 800 YES DR OPEN
ABOVE SEAT DRAIN ANSL R.F. DRAIN .
D INLET VALVE 1 3740 6004 YES D-R OPEN
BELOW SEAT DRAIN ANST R.F. BRAIN
E  INLET T&T 1 3741 FNPT NO N OPEH
VALVE STEM . . DRAIN
LEAKOFF
F GOVERNOR VALVE 1 3741 FNPT o e OPEN
STEM LEAKOFF DRAIN
A G NOZZLE BOWL 1 3740 6004 YES -k opeN
DRAIN ANST R.F. DRAIN
A H  FIRST STAGE 1 3741 3004 YES bR OPEN
DRAIN ANST R.F, DRAIN
J EXHAUST 1 3740 1508 YES 0-R OPEN

DRAIN ANST R.F. DRATH



GENERAL

All data requested hereinafter shall be supplied with each proposal and will be
used by the Engineer for evaluation purposes.

The Bidder shall answer all questions as briefly as possible, Where space does
not permit sufficient description, the Bidder shall provide additional information

such as drawings, cuts or typewritten descriptions.

Name of turbine manufacturer, DRESsEL Ky

b

Name of generator manufacturer. L DEFL IR

Name of excitation system manufacturer, . Z4&7« o2 &=

Name of governor manufacturer. LIOID IR 0 =
Gverall length. O L 2E 2, 3230 [FPPRYK o2 Y SO ES
QOverall width. /7 I // [ & SRS

Overall height. o r "’ [l & INCrEEs




12 TURBINE/GENERATOR FEATURES
Type of turbine blades

Impulse (stage numbers) ( 7 ) SEveEA/

Reaction (stage numbers)

With the governing valves wide open at design steam conditions, the
turbine is expected to pass a throtile flow of 520w Ibs./hr,

Maximum contimmous operating pressure 200 PSIG
50 o

Maximum contimous operating femperature

721 Turbine Components:

Casing Material IMEETT o BHRREL HA/G GR Lucy
Type of Support CERITER ¢ sajp
Type of Exhaust Flow ( Ue o p GW@ CAFET RIS #2728, Cliso
LIREELS £ 3G /g0 =
Rotor Materiat . SHBET A 1 4pe aL S
Blade Design and Material 7035S
Blade Shroud Design and Material | Y23 S5
Nozzle Rings Material Yo 55
T ARG =T a7 B
Bearings Design and Material THABIEET T LT R

LDy ~ 7)) ey, o
. | B/ G R WIOLA
Inlet Steam Chest Design and Material CPS 7 S sy

Seals Design and Material

Inlet Steam Valve Design and Material 5357, GBY205s




722 Governor:

~ Type and Design
(include catalog cuts or drawings)

Oil Systerm Design

Pump Design

Accuracy (furnish complete details)
72.3  Trip and Throttle Valve:

Design and Material

Integral Strainer Desigﬁ and Material
724  Rotor Balance (Tolerance)
7.2.5  Lubrication System:
Type and Design -
Main Qil Pump Design
A.C. Augxiliary Pump Design
D. C. Auxiliary Pump Design
Location
Sump Tank Design and Capacity

Sump Tank Accessories:

PrR S
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Air/Yapor Removal System Lotor baseF e,

Heaters (Design) [ AIC oty g
Lube Oil Conirol System (Furnish Drawings, ¢ Z.Z ﬁﬁ:@ﬁ“’f’—
Catalog Cuts, Etc.) LRG # 2 2y 38050

7.2.6  Shaft Sealing System:
Type and Design . LB 18t wd //%f;amméz
S S 7Ty
Equipment Furnished (Manufacturer, Size, Flow,
Materials of Construction, Etc.): LAFT e

Steam Jet Bjector Design .

Ejector - Steam Condenser Design

Cooling Water Flow

7277  Turbine Gauge Board, Generator/Synchronozing Panel & Switchgear:

Describe Type, Design and Proposed Location FER S A

728 Generator: SEE  SEPERp7IF  GE W R S
S AEFTT '
Rated KVA capability

Generator Reactances

Zero sequence at rated current X,

Negative sequence at rated voltage X,

Subtransient at rated voltage X'd

Transient at rated current X'd




Synchronous at rated current 3°d

SCR at rated KVA

Generator efficiency at rated kVA. and rated power factor %o

Generator regutation at rated power factor 75% kVA

R . §

100% rated EVA , and 110% rated kA e
729  Excitation System:

Eixcitation, voltage

, Aamperes

Type of excitation System:

static

brushless alternatior

Can field temperature, voltage and current
be measured directly? (Yes or No)

If so, how? ___

Electrically-operated field breaker? (Wes or No)

Transformer: KVA. Primary Volts

Secondary Volts
Type insulation? Ojl Dry .
| Approximate weight?
Electrically-operated Primary Air Circuit Breaker? Yes No .

L C MVA

F. L. Amperes



Brushless Altersator: KvVa Volts

Rectifier: Rotating

. Statfomary_

Diodes Accessible During Operation? YES i No
Voltage Regulator

Marmufacturer

Type Model
7.2.10  Neutral Grounding Provision

Reactor Resistor

OHM rating Ampere rating
7.2.11  Structural Requirements:

i = == 2/ 323/
Total Weight (Ihs) <V éﬁ} odo SEE O rondE  OE
gt (tbs) ' LT RS wE /&ff;‘ﬁ/ GRS, /sﬁf%cf Lager s

Weight of Individual Components (List);

Cé)mponent (Ibs)
7 YR & ) 2000
CEAR 980
GEVER 72212 A 000
BHsEe. pre /¥ poa
Beeiz5s s0ss | ey
CORQEmS Fd - _Bgooo

Sw ) rem cEae

G000




7232 Speed Reducing Gear (If not Direct Coupled)

L 2,13

Manufacturer MUTHLL 02 Lopprim
Type and Design SOMGEE  BEG & v,
Rated Horsepower and Service Factor 2520 A /.3

Input Shaft Speed | @20

Output Shaft Speed - S Foo

Horsepower Losses at 100% L¥Ccwon and 50% of rated power

Cooling Design and Requirements PR P B 8 S 7Ty
Lubrication Design s GHE Lt =
Turbine-Generator Performance S EE FROLoSmd S pppmym

Throttle Flow Ib/hr
(@ 190 PSIG & 384°F) 50,000 40,000 25,000 Max Min

Exhaust Enthalpy Btu/Ib
Generator Output (KVA)

Steam Rate (Ib/kwh)

CONDENSER S F72¢ Pogre & primzmre
Manufacturer:

Name: G’é'g""[ i

Location:

Condenser surface area (total effective): sq. ft,




DRESSER 3

MULTISTAGE CONDENSING
STHEAM TURBINE GENERATOR SET

DRESSER-RAND, Steam Turbine Division, proposes to furnish and deliver to the Purchaser, the Equipment
described below FOB/Factories suitably prepared for domestic shipment,

One (1) DRESSER-RAND Steam Turbine/Generator Unit consisting of the following major
componenis:

One (1)

One (1)

One (1)
One (1)
One (1)
One (1)
One (1)

One (1)

One (1)

One (1)

One (1)

2500 KW, 6000 rpm, Multistage, Condensing Steam Turbine

2500 KW, 0.85 PF, 3 Phase, 60 Hertz, 4,160 Volts, 1800 RPM, Electric Generator
and Exciter,

Single Reduction Parallel Shaft Speed Reduction Gear with 1.3 Service Facior.
Complete Lubrication System with Oil Reservoir Located in Baseplate.
Electro-Pneumgtic Contrel System.

Local Turbine Gageboard.

Baseplate Under Turbine, Gear, & Generator.

High Speed Coupling & Guard for Connecting the Stearn Turbine to the Reduction
Gear,

Low Speed Coupling & Guard for Connecting the Reduction Gear to the Generator.
Generator Control & Switchgear Cubicle.

Condenser & Accessories




Novmal
Steam Inlet Pressure (PSIG) @ Turbine Inlet 120
Steam Inlet Temperature (°FTT) @ Turbine Inlet 384
Exhaust Pressure ("HGA) 2.0 -
Rated Output (KW at GENERATOR TERMINALS) 890
Throttle Flow Required (LBS/HR) 15,000
Exhaust Enthalpy (BTU) | 995
Speed (RPM) 6000/1800
GUARANTEE POINT = NORMAL CONDITION

TECHNICAL DATA

Steam Inlet Flange

Steam: Exhaust Flange

IMaxinmum
200

388

3.0

2500
43,000
986

6000/1800

Mimirmurm
180

380

2.0

600

12,000
975

6000/1800

6" - 600 Ibs./RF - ASA

30" - 125 [bs./FF - ASA



Gear Frame: Nuttall

Generator: Ideal Electric Generator

Turbine Rating: 3352 HP / 2500 KW at 6000 RPM

Rotation Viewed From Governor End of Turbine: Clockwlse

Casing Material: Cast Steel Steam End / Cast Iron Exhaust End

Numbeyr of Turbine Stages: 1 Curtis and 6 Rateau

Shaft Packing, Labyrinth Rings: 6 at Steam End
3 at Exhaust End

1 in each Diaphragm between Stages

Sentinel Valve sounds a warning at 5 psig

Exhauzt Relief Valve starts opening at & psig;
opens fully at 10 psig to pass 49172 LBAHR of steam

0il: SAE 20

Bearing Lubrication: Pressured Lubed At 20 psig

Flow Presgsure
Main Oil Pump: 38 GPM 40 psig
muxiliary ©1l Pump: 38 GPM 40 psig

Cooling Water Required
For 01l Coclexr: 50 GPM af: 85°F
For Gland Condenser:; 22.2 GPM at 85°F

Driver
Supplied By Nuttall Gear
Motor



Tu

SCOPE OF SUPPLY

ine

One (1) Muliistage, Frame "S", Single Valve, Steam Turbine, Rated for Continuous Duty up to 700 PSIG -
750°FTT, and Including the Following Accessories: '

¢ 8 & @ & ® ¢ & © & & &5 @ © ® & @ 2

anr

6" Cast Steel Inlet
30" Cast Iron Exhaust (UP or DOWN)
6" Trip & Throttle Valve w/Stainless Steel Removable Strainer, & Start-Up Strainer
Hand Valves for Part Load Economy
Tilt Pad Radial Bearings
Tilt Pad Thrust Bearing
Electronic Governor {Woodward 305 or Equal) w/Pneumatic Actuator & Dual Pickups
Labyrinth End Glands & Interstage Glands Arranged for Automatic Gland Sealing
Gland Condenser (Shipped Loose for Field Mounting}
Insulation on Turbine Case & Steam Chest w/Sheet Metal Jacket
Case Drains Piped & Valved to Edge of Base
Performance Curves -Flow vs. Output
Lateral Critical Speed Analysis - Dresser-Rand Standard
Solenoid Trip Device
Low Qil Pressure Trip Valve
Trip Limit Switch
Separate Gageboard - Floor Mounted
Customer Test Points:
Case Hydro Test - Certified
Final Rotor Balance - Certified
One (1) Hour No-Load Run Test - Witnessed
NEMA 1 - Flectrical Equipment
All Electrical Wired to Oversized Junction Boxes
Turning Gear - AC Motor

One (1) Lufkin or Nuttall Speed Decreasing Gear, Single Reduction, with:

Ratio - 6000/1800

AGMA Service Factor at 2500 KW - 1.3

Fabricated or Cast Iron Housing

Shaft Driven Main Qil Pump to Provide Lube Oil to Turbine, Gear, & Generator
Sleeve Radial Bearings

Thrust Collar




DRESSER-RAND

Lubrication System

One (1) Lubrication System for Turbine, Gear, and Generator inciuding:

Carbon Steel Reservoir Built into Baseplate

Open Drip-Proof Motor Driven Auxiliary Oil Pumps - AC & DC (MOP Mounted on Gear)
Dual Filters w/25 Micron Filtration Design

Dual Coolers: - 3/8" Tubes, 85°F Cooling Water Design
Three (3) Way Transfer Valve

Pressure Gages for Filter Injet & Discharge

Alr Vent

Lube Qil Control Valve

Auxiliary Qil Pump Start Pressure Switch

Auxiliary Oil Pump Bypass Relief Valve

Low Oil Pressure Switch

High Oil Temeprature Switch

Dial Thermometers - In/Out of Cooler

Flanged & Welded Carbon Steel Piping Throughout

Sight Flow Indicators in Each Bearing Drain Line (5 Total)
Reservoir Heater

Differential Pressure Switch for Filters

01l Level Switch

Customer Connection for Oil Separation System

2 & @ @& ©® @ ¢ @ @ B

@ & & @

@ @ 28 o a

Generator

One (1) Synchronous Generator (Ideal Model SAB or Equal) - Brushless Design, Rated 2941 KVA, 2500 KW,
at 0.85 Power Factor, 1800 RPM, 3 Phase/60 HZ/4160 Volt, WYE Connected, 6 Leads, 105°C Rise By
Resistance Above a 40°C Ambient, Class F Insulation, Continuous Duty Design including:

Electrical Features:

e Damper Windings

¢ Insulation System to be VPI-Complete Stator

» Field Suitable for Excitation from Brushiess Exciter

s Capable of Operating at Rated KVA &Rated Temperature Rise at Altitudes of 3300 Feet Above Sea
Level



DRESSER-RAN

Generator

Electrical Features (Continued)

-]

@

]

Efficiency Guaranieed ai Loads:

4/4 - 96.2
34 - 96.1
172 - 95.4

Six (6) Leads for Differential Protection
Short Circuit Ratio Not Less Than 0.6

Mechanical Features

4 @ a &

Two (2) Sleeve Bearings, Bracket Mounted, Suitable for Forced Feed Lubrication from Systeni
Furnished by Customer. Ideal will provide Oil In & il Out Connections at Bearing Housings Only.
No piping is included.

One (1) Bearing is to be Insulated to Prevent Shaft Currents

Mechanical Balance per NEMA Standard

Open Drip-Proof Enclosure with Filters

Unit to be Capable of 125% Overspeed without Mechanical Injury

Accessories

 ® & & @

Bearing Temperature Detectors - One (1) per Bearing, RTD Type, 120 Ohm Nickle
Two (2} Grounding Pads on Frame to be Located Diagonally Opposite of Each Other
Space Heaters
Six (6) Stator Temperature Detectors, RTD Type, 120 Ohm Copper
Main Terminal Box Including:
Lightning Arrestors
Surge Capacitor
Oversized to Accomodate Stress Cones Furnished by Others
3 Cits for Differential Protection
3 Cts for Metering
Brushless Exciter
Permanent Magnet Alternators (PMA)
One (1) RTD in Inlet Air Path
Furnish & Mount B-N Vibration Equipment - Two (2) Probes per Bearing



SCOPE OF SUPPLY.

One (1) Static Voltage Regulator System Including:

Two (2) Static Voltage Regulators, £ 1/2% with Single Phase Sensing, Parallel Circuit
Dual Voltage Adjusting Rheostat - Single Motor Operated

Underfrequency Protection

Var/PF Controller

Manual Voltage Control Module with Selector Switch

Exciter Diode Failure Monitor

Minimum/Maximum Excitation Limiter

& B 2 ®8 8 © @

One (1) Neutral Grounding Resistor Rated 400 AMPS, 10 Seconds, 2400 Voli L/N with Safety
Enclosure and CT.



20. SMIMS FURNISEHED BY. DRESSER-RAMD. 44, DISTAMCE REGUIRED TG REMOVE ROTOR ASSEMPL Y.
Q!"‘lﬁnﬂnl d Uf“’ . . ) . 21. ALLCH FoR GROCUT. . . . ) 45, 4 COVEREZD LIFTIMNG SLOTS PROYVIDED, 2 IM
R . ' ' ’ EAGH END OF GENERATOR FOR LIFTING ENTIRE
I NDTES: 22, 20 HOLES @ 4.00, FOR GROUTING. GEMERATOR, A FOUR PQINT LIFT T8 REQUIRED.
’ . ) - . i
i |. STEAM TMLET AND EXHAUST PIPING MUST BE 2Z. CUSTOMER TO PROVIDEZ AQECQUATE SURPORT - 85, PROVISION FOR LIFTING GENERATOR TOP COVER |
D FROPERLY SUPPORTED S0 A3 WNOT TQ EXCEED ALOMG ALL BEAMS OR FOUNDATIOM TO BE CMNLY. DG NOT ATTEWMPT TO LIFT THE ENTIRE
ALLOWABLE FORCES AND MOMENTS GIVEM. SO BUILT AS TQ SUPFORT ALL BEAMS. GENERATOR USIMG THESE. D
2. EAPDSED STEAM PIPING ARDVE [40°F SHOULD 24. & LIFTING LUGS PROVIDED. LUGS MUST " 47. 4-OTL TANK CLEARN OUT HOLES, !-EACH SIDE AND.
© BE FIELD INSUALATED @y CUSTOMER. BE USEDR FOR LIFTING UNIT. 2-0M TOP, . .
3. INLET COMMNECTION CONFORMS TO ANMSI BIS.5 25, PROVISION FOR LIFTING UPPER HALF OF 45, GENERATUR TERMINAL 50X,
FOR FACING AND DRILLING REOUIREMENTS. TURBIME CASE OMLY. . - .
42, DOWNWARD FORCES ARE CONSIDERED POSITIVE.
4. C!JP!‘ESSEI] LEN:GTH o S?RING TB BE . 26. THIS DIMENSIOM IMCREASES BY 18.N0 WHEN UPRARD FORCES ARE CONSIDERED MEGATIVE.
4,62, REMOVING UPPER HALF OF TURBINE CASE, SHORT CIRCUIT TOROUE AS TABULATED IS
| FIVE TIMES WORMAL TORQUE FOR THE GENERATOR
. 5. AN EXPANSION JOINT SHOULD BE PLACED 27, PROVISION FOR LIFTING UPPER HALE OF AND THREE TIMES MORMAL TORQUE FOR THE GEAR. [~
IM EXHAUST LIME MEXT 7O TURBINME. GEAR CaSE OMNLY .,
5, 2 PROVISIONS FCR RAQIAL YIDRATIOM
i 6. ALL BOLT HOLES IM FLAMGES T STRADDLE 28, THIS DIMENSIOM IMNCREASES BY (4,480 wHEM PROBES EACH BEARING CASE CaP, 3747
| HCRIZONMTAL AMD YERTICAL CENTERLIMES REMOVING UPPER MHALF OF GEAR CASE. PIPE TAP - PLUGGED. |
: UMLESS OQTHERWISE SPECIFIED, t
S . . 29. WiGH SPEED COUPLIMG - ﬁMEFEIGEAR FE 203 51. 2-PROVISIONS FOR AXIAL VIBRATIOM
F. ALE PTOL O COMMEDTIONS WILL BE LOCATEDR ©UWITH A 5.00.0.8.8.E. PROBES IN STEAM EMO BEARING CASE COVER,
PER DRESSER-RAND SHOP SPEC. $5-4000.29, 3/4" PIRE TAP - PLUGGED,
: 30, LOW SPEED COUPLING - AMERIGEAR FE 104
c 8. 16 HOLES @ .12 THRU LAOWER FLANGE ONLY . WITH A 5.00 0.8.5.E. . 52. PROVISION FOR HEYPHASER STEAM EMD
FOR @ 1.00 Fm.lm&?lm BOLTS (SEE BEARIMG CASE COVER, 3747 PIPE Tap c
MOTES 2 & (O). 3i. DISTANCE BETWEEM SHAFT ENDS, FPLUGGED.
9. FCUMDATIOM BOLTS., WASHERS, NUTS ANG 32. DISTANCE BETWEEM SHAFT ENOS. THE E3. NORMAL OPERATING OTL LEVEL,
SLEEVES FURMISHED BY QTHERS. TCLERANCE FGR THIS DIMENSION WITH THE
TURBINE AMI CEAR AT MID-FLOAT IS 2.0095, 54, ADD OIL AY THIS LEVEL.
0. ALL FOURDATICON BOLTS SHORD MOT BE RIGIOLY
LOCATED LNTIL LWIT IS IM PLAGE OGN FOUN- 3. HIGH SPEED COUPLING GUARG. 58. SEE ALSO THE FOLLOWING DRAWINGS:
DATION A4S BOLT HOLES, IN BASEPLATE MAY : FLECTRICAL SCHEMATIC: E-8010371
WARY .25 IM ANY DIRECTIONM. 34, LOW SPEED COUPLING GUARD. ELECTRICAL -LAYOUY: E-£010372
!__9 : P&I DIAGRAM: A-G6010B49 & E-5010549 !
t Pl. STEAM EMD SUPPCRT T B85 DAWELED TO 35. COMTOUR OF STAINLESS STEFL JACKET - PIPING-GLAND COMDENSER: D-60113504 'é“i
BASEPLATE AFTER FIMAL ALIGNMENT IM FIELD. SHOWM IN PHAMTOM. TRIP LOGIC DIAGRAM:. D-6010373
2910 PLW FAPER-DOWELS FURNISHED 3Y GOVERNOR' PROGRAM: E-6010374
CRESSER-RAND, 3&. PIPE COMMELTIONS TO EXTEMND A MINIMUM
. GF 3,00 BETOND JACKET.
t2. EXHAUST END SUPPORT TG BE DOWELED TQ '
BASEPLATE AFTER FINAL ALIGNWMENT IM FIELD. I7. HAMD VALVES - & PROVIDED. \
4-48 P TAPER DOWELS FURNISHED 8Y ’
CRESSER-RAND, ™. - 38. APPROXIMATE CENTER OF GRAVITY DF UNIT.
3 t3. GEAR TO BE DOWELED TO 'BASEPLATE AFTER 39. DISTAMCE REOUIRED TO REMOVE MAIN OIL PUMP,
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IDEAL ELECTRIC GO,

336 CAGT PIRET STARET « MANCHELD, S0 49202 + 34
TELLPHOMNE (8431 BIZ-2579 « FRK {899) 582 3348

172 95.4%

HRONOUS GENERATOR DATA
KW 25400 KA 2541 B.E.
103 *C RISE VOLTS 4180  AMPS 408 RPM
REACTANCES PER UNIT ON 2941 kVA BASE
Direct Axis Synchrenous {(Unsaturated) Xd
 Direct Axis Transient (Reted Voliags)  X'd
Direct Axis Subtransient {fsted Voitage) X°d
Quadrature Axis Synchroneus {Unsaturated) p. )
Quadrature Axis Subtransient (Rated Voltage} X
Negative Sequencs (Rated Voltage) X2
2650 Sequance (Rated Yoiiage) Xo
ghort Circult Ratio . SCR
TIME CONSTANTS
Direct Axis Open Clreuit Transient T'do
Direct Axis Short Cireuit Transient Td
Direct Axis Short Clreuit Subtransient Ta
&hen Clrcult Armature Ta
RESISTANCES
Ammature  (per phass at 25°C)
Field (at 25°C) |
Rotor Ipartia
EFFICIENCY
Load Eff. ot 0.88 P.F.
4/A 88.2%
/4 96.1%

0.85
1800

1.728
0.23¢
0.167
0.88%
g.183
0.170
{.088
8,750

8.710 See.
0.812 Ssc.
0,030 Sec,
0,041 Ses,

§.044858 Chmis
0.484 Ohms
7200 Lb-Fi®
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DRESSER-RAND

SCOPE OF SUPPLY

One (1) Generator Control & Switchgear Cubicle, 2500 KW, 0.85 PE, 4160V, 3P, 4W, 60 Hz, ANSC 37,
Indoor Construction with Approximate Dimensions of 94"H, 72"W, 90"D to include:

Generator CB, Vacuum, 4160V, 3P, 1200A, EQ, DO, 350MVA

Surge Protection Arrestor, 4160V, 3P

AC Instrumentation: Electronic Muitimeter to Include AM, VM, FM, KW, KVAR, KWH, KVARH,
PF, 1% Class - Uiility Grade

RTD Monitor Relay - Two (2) Channel with Temperature Meter & Channel Selector Switch
Control & Synchronizing Panel to include: '

@ & 2 @ # 9 @ & € & & & B S I G @

Condenser

&

& & & 2@ &

Annunciator, 12 Point, with Ringback Control Logic, Reset, PB, Silence PB, Lamp Test PB, &
Horn

Sync Scope

Sync Lightis

Sync Switch

Voltage Adjust Potentiometer

Speed Adjust Up/Down Switch

Mode Control Switches

Device 15V - Electronic Synchronizer with 5% Voltage Match, SPMA

Device 90PF - VAR-Power Factor Controller, Type SCP250

Device 51V - Phase Overcurrent Relay with Voltage Restraint

Device 51N - Ground Overcurrent Relay

Device 87 - Phase Differential Current Relay with Six (6) Cts

Device 86 - Lockout Relay

Device 32 - Reverse Power Relay

Device 40 - Reverse VAR, Loss of Excitation Relay

Device 46 - Negative Sequence Current Relay, 3P

Circuit Breaker Control Switch with R/G Indicating Lights

Two (2) Sets of Potential Transformers with Fusing

Three (3) Sets of Current Transformers with Shorting Blocks

Mount/Wire Speed Governor Equipment Furnished by Customer

Mount/Wire Voltage Regulating Equipment Furnished by Customer

Transition Section for Connection to Bus Bar

Station Battery & Charger, 48VDC, Powered from Separate 120 Volt Source Provided by Others
Space Heater & Humistat Control Powered from Separate 120 Volt Source Provided by Others

One (1} Graham or Equal Condenser System in accordance with the Attached Seven (7) Vendor Information

Sheets.
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Yacumum and Heat Transfer

SCOPE OF SUPBLY

Vereiors and dodel numbers are lisved o filuserate construstion festlres. Brghem reserves the righe
to substituee equipment of en sausl type em quality By other vendors. Arty items cmitied from thiw
scope of supply Liat ere excluged from this quotatienst thic timas ond will not be furnished.

SURFACE CONDENSER TUBED IN SHOE
{1 ) Medel 38 51 / 17.00 TRLID

STERM JET ATR REMOVAL PACKAGE
{1 ) Model 1-32-088=2

LIQUIN RING VACUUM PUMP AIR REMOVAL DACEREY
{1 ) Heodel 1PV6I166/13 ]

ATMOSPHERTIC RELIEF YVALVE
{1 ) Viking 24" Vertigal Carbon Stasi

HOGGING BJECTOR
{1 ) Gruham, 2H Cast Iron
Silencer, Maxim,Mode]l 2v 58 Ceb.stl,Iateznals, Flg./fw F.G. Pack

BEQTWELL GAUGE GLhss
(1 } Commsolidated #20~3209Y, Bronze tubular

VACTUM GAUGE(S)
{1} U.S. Gauge #1381, 4=1/2", 31688 tube, PET case, 31688 Lower stem

PRESSURE GAUGE(S)
{1 ) U.8. Gauge #1981, 4-1/2", 31638 tube, PET case, 31688 Lower mtem

(1 ) Pigtall syphon, U.S. @auge, 517H 1/2° Carbon Steel

TEMPERATURE INDICATORS
(2 ) U.8. Cauge 65300674 5" Dial Every angle 3048S casa
(2 ) U.S. Gauge Thermowsll No. 3/4"-2805-U4.5-30458, 3/4" NPL, 30458

ATH LEAKMMSE METER
{1 )} Gxaham, Calibrated Orfice with gauge, 0 - 40 FPH

IHTERCONDENSER CONDENSATE TRAP
{1 ) Sareo ASTM Al26, Type~FA30, 1v

AFPTERCONDENSER COWDENSATE TRAP
{1 ) Sarco BRSTM Al26, Type-FA30, 1°
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Vacuum and Heat Transfas
SURFACE CONDENSER SPECIFICATIONS
Absolute Pressure @ Steam Inled (In.HGA).osecoreas 3.00
Steam Condemsed (I1b./hr.)..oscacnccoondononscossan 43000,
Heat Rejected (BLU/NT o) scoraosoccneosonnoscescasssas 388292000.
Clr@ulating Wat&f f%m)uumneoanaaouuowanauo@unno.sp 3883&
Water Inlet / Outlet (degd.P).cvecoivucoovaooeonacna 85.00 /J 105.00
Water Pregssure Loss @ (ft.Water / pei).cccvcecasces 15.0 6.5
PerCent ClEanonunnonnu-uwovuan-qanmounnoounmﬁmnwuna 850
Tube VElgcity (fps}nn@@naﬂﬂ@DDDDO@WDBBBGHE@BOUEGEQ 7&63
DESIGHN
MODEL 3 38 51 7§ 17.00 TALTD

Surface Rrea (sg.ft.] Total / Effectivececocascos 3271. / 3208,
Number of Wabter Pasd@S..c.cecucecsvnnnascsoosnsssos 2.
Nmeg’ of MESHGHGO-UE&OUGDS&QQQBQBQOUNQOQDHHhemnh gaﬂﬂ
outside Tube Diameter (in.) - BWG.ooansacocan 0.7800 - 18 AW
Tgtal Tu-be Lenm (ftn)’nsuann-nawounauonunomoaunuso 179@0

~Design / Test Pressure (psig) @ Shell. . coc:a..F7& 15.0 fFlooded

¢ TUb@S: sanco oo 125.0 7/ 187.5

' 2sign Temperature (deg.F) : Ehellecs oo 250,0

TubheS.caonscons i128.0
Hotwell : cylindrical ...supply (gal.).c.coxccas 220.
Steam Inlet Dlameter (in.) (FF}oeecncccoscsvooooana 40.
Water Connections (in.).ecsecassssesenasscacacoocsoo 2. = 20.
Condensate Outlet (iN.).sacsescssosavonvoocvananos 1. - 6.0
MATERTALS

Shell {S2-516-70) Carbon Steel
Water Boxes {54-516~70 Carbheon Steel
Water Box Covers (SA-516-=70 Carbon Steel
Baffles {(SA=-516-70) Carbon Steal
Tube Support Plates (SA=36) Carbon Steel
Tubes (SB~111~443) Admiralty
Tube Sheéets (8B~171-464) Naval Rolled Brass

Remnatks Design per HEIL, Ninth Edition _ _
Constriction and Stamp per ASME Section VIIi , Div. 1 , JTube Side ONLly
Steam Inlet Impingement Protection Included

Water Boxes and Covers to be Coal Tar Epoxy Coated
Ejector Package Mounted on tha Main Condenser
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Vaeuur and Heam Transfar

STEAM JET BEJECTOR PERFORMANCEH:

Pressure maintained (inches HgA)%,....co0vvvccascnsosans 1.0
Total Flulid Evracuated {(1bs/hr) cocvsvnannasconncessossna 43.2
Dry alr evacnated (1bB8/0NT)ccacscssavaosscsovsantonncssnos 13.5
Motive steam requirsd per element (1bs/hr).c.eccsscovana 19§ng
175.

Operating steam pressure (Psig)..occocvcnosovasncacsons
Operating steam tenmperatiure (deg.F)occssccccovosnnoaocye 377.0
Inter condensey cooling water temp. (deg.Fluisossccccaaso 85.0

59.3

Inter condenser cooling water regquired (GPB) vovoscoonan
Coolinyg water pressure drep thru I/3 condenser (psi)... 6.7
RAdR A% PaODaeAGCo e wHAS 0 oI B L0 0Y0 A00UBGdERandodesdevadhtdhonUtodalaosseedo D od
nuaﬂacwnnnweuomuﬂmavoewnnﬂooau-unbcacwmnaﬂmmewununmoawouumhﬁaﬂawoulsﬂ

wuumemo»nnnenus-uumoaosuuna-aou.aunuaoousonuunmoavbuanaaogasnnaonmcaaau

STEAM JET EJECTOR DESIGH:
Hodel designatiﬁnauvnaonouuuumnmamnuunaenscomnunono 1”32“083”2!2ﬁ
Nmbe"r Qf Stag&&-’bﬂOl‘owquﬂﬂbnvuﬂﬂnaﬁaeBBDWHﬂﬂﬂﬂ@bﬂElssf TWO
Number of elements for parallel operatiof...oeccese ONE
¥aterial of diffuser and suction chamber...sscc00 SA=278=35
Material of Steal NOZZleSccsanscsooonnscooemossaeso 41658
Type @f inte:? and aft@r C@ndemseraunnnooauu nmooao0aag IN“LINE
Material of inter and after condenser shell........ SA=53-5
Sa-516-70

m& Sheatsu'vvoﬂnnaﬂounaaoovuvan.nsoavnumnﬂsouﬁnabﬂo
mes o r d o & @ g w ¥ ODo G e 9 08 @ 3 8 & @ ad 807590_ 18 BWG AW SB“”lll“’é%g

M.A.W.P/ Test Pressure (psig) H Shell.vecounas 20 / 30
TUB@E . o coosnaa 125 / 188

Design Temperature {deg.F) : Shell.isscvcoao 250
125

Tubeswnunnsuuv

APEURTENANCES INCLUDED
Included

Steam Strainerdelﬂﬂﬂﬂi.all!ﬂﬂ‘oEEDI‘IIQQOv«wﬂn’ﬂ@ﬁwoﬂﬂ'ﬂ‘ma
Interconnecting steam Piping.c.receesvenacscsssvoansacoess Included
Aixr Jleakage MELeX .. uorinassronsanasconanssssccranassss Included
Prining 2Jechor = Si2€...cccerovcnanacocssrcnosnonnonsa 2H{7C)
375.0

St@a,m c@nﬂumptiﬁn (lbgf‘hraeovuuqnumwo
Drainers OF LXapPS..csccnsaaossossosaonnascaosarannasnsoa Included
Design per HEI Comstruction of I/AC per ASME Sec., VIII Div T.......
Isolation valve(s) at lst stage Gischarg@...ececccscescessaIncluded
Isolation valve at hogger suction....ssesscecccacavssrnaeas.Included
Sucﬁionnanifold OBCIlﬂl‘ﬂ'\?ll!-ﬂﬂﬂO‘llﬂﬂl.-wqll."’wub'!ﬂﬂﬂlncluded
Hogging Ejector S1llencer..ssrnecssosssnraocoansaassscsnnsaassINcluded
Motive steam stop valve for each Jet......ocescnnnncscsrsaeoslncluded

%M & 46983 Add P R0 r A0 A S M A DA AS D RN Y S P SO T H B DS S EYE D ESAONETE YN AA RS T €S R

4 A Nr e d @6 S g YD PFOAD e ey A AD DY ST EEE S S S S e ¥ AR AL MDY ME A4S AA DT e BN D Sa A

Heasured at condenser inlet.
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@ Yacuum and Meat Tranafer

LIGUID RING PUMP SPECIFICATION SHERT

EG WO =
JOB NO = 7
CUST MO
hame ¢ T107069785
Engineear: ptele
GAS HANDLED: e AIR/WATER VAPOR
SUCTION PRESSURE:  50.0 amHEgA SUCTI@N PEMP L RATURR 83.8 &
SEPALANT FLUID: T WATER FATAN 80,0 F
COOLING WATER TEMP: — W.EF SQURCEB - .

ELECIRIC SUPPLY: ©OLTS: _230/460 DHASRE: 3 CYCLE: &0
PUMP SELECTION

HODEL WO: APve2160/12 _
STAGES: o two SHAF . backing glands

MAT’L, OF GONS € iron case, ductils IEGR rotors, S5 shaft
DISCHARGE PRESS: _1i4. 7__ psia

SPRED:
CAPACITY: 330.7 ACFM AT SUCTION PRESSURE OF: 50.0 mmHgh
HORSEPOWER=AT OPERATING BOIWT: 26.4 bhp MAXTHOM:
SEAL LIQUID: WATER UANTITY : __20.0 GPM TEMP: 80.0 =
FLOW: onca through
HOTOR DETAILS

HORSEPOWER 2 40 hp SPEEDs 1750 zrpm
ELECTRIC SUPPLY: VOLTS: _230/460 PHASE: T3 CYCLE: 80
ENCLOSURE: ODP
MARE: Hellance or koual
SPECIAL FPEATURES:

CPTIONATL, ACCESSORIES
BASEPTATE: ineluded for LRVP and motor only
COUPLING & GUARD: anludedg T.B. Woods or equal
DISCHARGE SEPARATOR: included, steel
SEAL WATER REGULATING VALVHE: included, bronze
SEAYL, WATER PRESSURE GAUGE: includead
SEAL WATER SOLENGID VALVE: included, brass
VACUUM GAUGE: included
VACUUM RELIEF VALVE: included, aluminonm
SEAL WATER STRAINER: ~ lncludad, cast iroh
SEAL WATER SHUTOFF VALVE: included, brass
INLET CHECE VALVE: included, bronze
RECTRCULATION PUME: none
HEAY EXCHANGER: nione
INTERCONNECTING PIPING: included
MANUAL DRAIN AND FILL VAILVES: ineluded
GAUGE CLASS: T included Brotize 374V glass diam

COMMENTS: ~Performance tolerance per HET.

Graham Manutaciuring Co.. Ing. P,Q. Box 719, Batavia, NY 14021-0714
Carparate and Sales Haadquaners 20 Florence Avenus, ‘Batavia, NY 14020
Tal, (716) 343-2216 Telmx: {71) 6854142 Fax No. (716) 343-1087
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UNIT SILZE
BSSEMBLY POSITION

HORESEPOWER

SERVICE FACTOR

RATIO

INPUT RPM

QUTPUT RPM

GEAR DRIVE EFFICIENCY

16/ 731-5180

[ Gear €

3D 16-6L
R.H.

2500 KW
1.3
3.3261:1
5987
1800
98.6%

FPOration

2221 Miagara Falls Bivd., PO, Box 1037, Niagara Falls, NCY. 14302
FAX 71677319329
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ACCESSORIES-
1.3 GLOBE YALVE WITH LOCKSHIELD IS FACTORY PRESET FOR 12 70 IS PSIA
: -0 SPAAY. (GLOBE VALVE HANOLE IS s, 500 BIA, |60 55, X 6.75 L NOTES:
; ) . . J . . . 5. PAOFILE KEY :
i" MOVED AND SHAFT 1S CAPPED UFF FRIOR TO SHIPMENT) S0 Dla, THRU & .75 DIA. C'BORE 4,489 , | T oo W X .50 0 X B.7S LB, KETWAY
2.00 GEEP -~ Zz YULES OIRECTLY | ! - A. ] LOw SPEED SHAFT TOTAL ENOFLOAT SET AT 020 70 .0S0.

OPPASITE FOM DOWEL MG AT

my
FINAL ASSEMBLY 1 B.) IF EXCESS OIL vaPQR PERSISTH AFTER INSTALLATION LUSTOMER
- I

: MBY WEMT SAME TD SUTSIDE.

2.] SHAFT DRIVEN PUMF ~ BROWN -4 SHARP MDDEL #%37 - :
8 GFM p S0 PSL & (800 APM, '1 | .} APPROX. #EIGHT OF UNIT ws0 OQIL «1DQ LBS.
N P Ee T L s on
AQTATION IS ©W, 1,57 TNLET, !.5" SUTLET. i ' ) THIS LUSE SYSTEM 1S JRY SUMP OESIGN WITH AN OVERSIZED SHAF
: OAIVEN MaIN OlT PUMP FOA CONNECTION TQ CUSTOMER'S WUBE OfL
! i 5751{—;2. %&_‘Af{l 'é}I\!IIII___:BE D{;FHEOUIREMENTS gs ESLL?QL ‘e
3] ‘ASHCROFT' BI-METAL 5,07 DIA, DIAL TYPE THERMOMETER WITH O TO Z00"F ‘ rieE OF LuBE GlL REQUIARD: A0M4 =2, 150 68, 457 Z18
= . - ! 0 GeM DIL p 120°F &Ng 25 PSL 1D GRAR. GEAR HEAT .JAD
“20 TQ BOTC) DUAL SCALE LGCATED AT RACH BEARING. MODEL #SOETSOL-080 1 i 10 Gen Ol Bl3ne “UR &M of ClL AEQUIRED BY CUSTOMER,
26,38
i C; ©.] GEAR MEGHAMICAL RATING = 4771 4P (2859 K |
4.) PROVISIONS FOR MOUNTING CUSTOMERS BENTLY NEVADA SERIES #2199, &t 13,38 X GEAR DRIVE EFFICIENCY= 96.4%
VIBRATION PROBE HOLOER & PROXIMITOR (2 AT SACH BRE, 8 FLACES +*OTAL) ; :
: i
i i
e (U SR
T F.] RECOMMENDED SET POINTS.
. SEARINGS: ALARM BO"F
! SHUTDQWN 190°F
SHAFT VIBRATION,
Ig.50 .S, EMAFT H.S. SHAFT
(8) .37E-i5 4 .E2" T ALARM 2.5 MILS B/P |8 MILS P/P
[eEP HOLES ON 5. 25" SHLITOWN .0 MILS P/P Z.4 MILE P/P
B,C.,EQ, SFCD,
; T AS SHORM, FOR CLETORMER
| .Esumnm—anmzsspm__fmlsnsmrsn o
RS SHOWN e 5.00 DIA B.C. ll.l’ COSL ING Sk, —r-! FI.S
‘ 8. 12 2,50 DLA C/BDRE TO GEPTH SHOWN
i ’ .BY0 DIA ORILL THRU & TAP ;
' l l ) : | 75-ta NPT RIPE TaP *
.80 - 1F TP THRU 2 HOLES AT EAGH HUB SPACED AS

| 3 - [4] PLACES FOR SHOMWM {8 HOLES TOTAL)

.00 B0, X S.BB LG, PROFILE KEY JACK IMG SCREWS

i .00 W X .50 0 X 5.88 LE. KEYWAY T
: CETALL OF W5, EHEAP 4. 0op DIA. / DISTANCE REQUIRED TO RAISE
; In" UPPER HOUSING FOR REMOVAL

BETAlL & L.D. EFDCAR

|
' ; 25,13 —
|
|
i

i i - 16,13

T
3,389 ; / ul j
@ L
. / ',I 1

|

|

4.0 DISTANCE ; : : i

: L pEMOVARLE  , F = ]
' ; REQ'D 10 REM !
T EYRRALTE 4 g 3'%‘3 T:--._,Mg EMOVE : '
i 1 :
i | i c
; ! ; X
: .80 NPT : : |
; SUCTION — : :
! CONNECT TEM ; i
i T '
— . ) |
T 1 \\ i
; : 3.3 l
: i 5.28 A
; I A 1 | i | ! 1 - —
| i — ! ! , : I
| t ! i
) : © B0 - i3 X 4.35 LB, . A
: 77 JACK scREWS [QTY. 4) bRl
: Vs CONMECT 108
P
. ’ 3.0" IB0LB. A.M.5.]1, FLG. CONMECTION |
L [4] ,EE78" OLa. HOLES ON 6,0 DIA. B.C. =
E0. SPACED, (RAISED FAGE TYPE FLG.) \
i i
¢ r3.5
! o -
" | |
| H 4.5
‘H'|'|1 | ! ll\‘:‘ | L l'
%_\_,__-__.__.. 15,,| l
1,38 D1a 15.6 i 156 o] - B 5.5
§ MOUNTING HOLES MAX. QIL IMLET TO GEAR MESH SPRAY AND BROS. —-*1 I 23 "
{SPOTFAGE TI¥) |.o% {50 LB. FLAMGE. (4] .625 DIA. HULES 1E.0
- o %, |PEm DA, B.C, {AATSED FaCE} I . |
L; 24 STAHDMA] TOLERAMCES
) CUSTOMER . DRESSER FatD CO 18 | PLACE DECINALS & .|
WELLSWILLE, M.Y. gmg:m- 02
p.0. #T-268361-5, OTY, L UNIT BIZE - S0 |6-FL PLACE DECTHALS & 000
FART #801024 H.F. - 2500 Ke ﬁ“’f‘?fw 5 L0008
1t FOR, CITY OF HARRISCRMRG, g.F. = |.3 CAILLED ht Ex) L
o g VIRGINIA g :"5?%0 . IFILLED HOLES-.003 +.01S 5o
i s
8 :w':c:‘ss:m::rus L.5, SHAFT. ﬁﬁ:m TO PAIME PAINT § ol
§ AATIO 3, 5261 « L Fm?ﬂﬂllxg FASTT AL o=
T % SPEC FOS JZ22E0-ER zﬁi L




