PROPOSAL NO.___5/EA24/100-00

REFERENCE NO.

MULTISTAGE CONDENSING @

STEAM 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
components:

One (1)

One (1)

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

‘ : Orne (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 Factor.
Complete Lubrication System with Oil Reservoir Located in Baseplate.
Electro—Pneumgtic Control System.

Local Turbine Gageboard.

Baseplate Under Turbine, Gear, & Generator.

High Speed Coupling & Guard for Connecting the Steam Turbine to the Reduction
Gear.

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

Condenser & Accessories



venka
Rubber Stamp


Steam Inlet Pressure (PSIG) @ Turbine Inlet

Steam Inlet Temperature (°FTT) @ Turbine Inlet

Exhaust Pressure ("HGA)

Rated Output (KW at GENERATOR TERMINALS)

Throttle Flow Required (LBS/HR)
Exhaust Enthalpy (BTU)

Speed (RPM)

GUARANTEE POINT = NORMAL CONDITION

Steam Inlet Flange

Steam Exhaust Flange

PROPOSAL NO.
REFERENCE NO.

PERFORMANCE DATA

T

Normal
190

384

2.0 -

890
15,000
995

6000/1800

AL DATA

5/EA24/100-00

Maximum
200

388

3.0

2500
43,000
986

6000/1800

Minimum
180

380

2.0

600

12,000
975

6000/1800

6" - 600 Ibs./RF - ASA

30" - 125 Ibs./FF - ASA



Turbine Data Sheet U-26361

Serial No.: D-4060
Turbine Frame: S-6
Gear Frame: Nuttall SD1l6-6L

Generator: Ideal Electric Generator

Turbine Rating: 3352 HP / 2500 KW at 6000 RPM
Rotation Viewed From Governor End of Turbine: Clockwise
Casing Material: Cast Steel Steam End / Cast Iron Exhaust End
Number 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

Exhaust Relief Valve starts opening at 6 psig;
opens fully at 10 psig to pass 49172 LB\HR of steam

0il: SAE 20

Bearing Lubrication: Pressured Lubed At 20 psig

Flow Pressure Driver
Main 0Oil Pump: 38 GPFM 40 psig Supplied By Nuttall Gear
Auxiliary Oil Pump: 38 GPM 40 psig Motor

Cooling Water Required
For Oil Cooler: 50 GPM at 85°F
For Gland Condenser: 22.2 GPM at 85°F

Dresser-Rand Page 1



REFERENCE NO.

PE OF PLY

Turbine

PROPOSAL NO.

3/EA24/100-00

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

® & ® @ ® ® ® 6 ® @ & e e © e e e 6

€ar.

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

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 505 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 Oil 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 - Electrical Equipment
All Electrical Wired to Oversized Junction Boxes
Turning Gear - AC Motor

Ratio - 6000/1800
AGMA Service Factor at 2500 KW - 1.3
Fabricated or Cast Iron Housing

Shaft Driven Main Oil Pump to Provide Lube Oil to Turbine, Gear, & Generator

Sleeve Radial Bearings
Thrust Collar




PROPOSAL NO.__5/EA24/100-00

REFERENCE NO.

ubrication te;

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

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 Inlet & Discharge

Air Vent

Lube Oil Control Valve

Auxiliary Oil 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

Oil Level Switch

Customer Connection for Oil Separation System

® 2 ® @ @ ® @ © 6 ® © @ @ © ® © ® 6 ]

enerator

One (1) Synchronous Generator (Ideal Model SAB or Equal) - Brushless Design, Rated 2941 KV A, 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:

Damper Windings

Insulation System to be VPI-Complete Stator

Field Suitable for Excitation from Brushless Exciter

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



PROPOSAL NO.__5/EA24/100-00
REFERENCE NO.

PE QF PLY

Generator

Electrical Features (Continued)

e Efficiency Guaranteed at Loads:

4/4 - 96.2
3/4 - 96.1
172 - 95.4

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

Mechanical Features

e Two (2) Sleeve Bearings, Bracket Mounted, Suitable for Forced Feed Lubrication from System
Furnished by Customer. Ideal will provide Oil In & Oil 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 Cts 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

® @ @ o ®



PROPOSAL NO.__5/EA24/100-00

REFERENCE NO.

SCOPE _OF SUPPLY

Generator Auxiliary Equipment

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

® @ @ @ 6 @ @

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



IDEAL ELECTRIC CO.

399 EAST PINST STREET « MANSFELE, S0 44508 « UBA
TEAEPHOWE (899) BIR-3679 « FAX (§99) 6823308

SYNCHRONOUS GENERATOR DATA

KW

105 *C RISE VOLTS

REACTANCES

* Direct Axis Transient

Direct Axis Subtransient
Quadrature Axis Synchronous
Quadrature Axis Subtransisnt

Negative Sequence

2ero Seguence

Short Circult Ratio

TIME CONSTANTS

Direct Axls Open Circuit Transient
Direct Axis Shori Circuit Transient
Direct Axis Short Clreuit Subtransient
Short Circuit Armature

RESISTANCES

(per phase at 25°C)
(at 25°C)

Armature
Field
Rotor Inertia

EFFICIENCY

Load Eff. at 0.85 P.F.
4/4 §6.2%
4 $6.1%
172 95.4%

JATE 10/09/38

l°d

2500 KVA 2841 B.E. 0.85
4160 AMPS 408 RPM 1800
" PER UNIT ON 2941 kVA BASE

(Unsaturated) ~ Xd 1.729
(Rated Voltage) Xd © 0.23¢
(Rated Voltage)  Xd . 0.187
(Unsaturated) Xq 0.889
(Rated Voltage) &g . 0.163
(Rated Voltage) X2 0.170
(Rated Voltage) Xo 0.088
SCR 0,750

Tdo 2.710 Sec.

Td 0.812 8sec.

Td 0.030 See,

Ta 0,041 Sec,

0.04485 ©hms
0.484 Ohms
2200 Lb-Fi2

Ref: 2112018

JIMLO3TI H=AI Wdis:sn G/, AT 170N



PROPOSAL NO.__5/EA24/100-00

REFERENCE NO.

One (1) Generator Control & Switchgear Cubicle, 2500 KW, 0.85 PF, 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, 12004, EO, DO, 350MVA

Surge Protection Arrestor, 4160V, 3P
AC Instrumentation: Electronic Multimeter to Include AM, VM, FM, KW, KVAR, KWH, KVARH,

PF, 1% Class - Utility Grade
RTD Monitor Relay - Two (2) Channel with Temperature Meter & Channel Selector Switch

Control & Synchronizing Panel to include:

@ @ @ 6 @ ® © @ © © @ e @ o O 6 o

Condenser

® 6 & e @

@

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

Sync Scope

Sync Lights

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 Spéed 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.



10/10/95

o

13:43 _
//éy“ 7,

Vacuum and Heat Transfer

Customer ¢ Dregper-Rand Ref.No. = 81BaTS5
Customey Ref: RRP BExpansion Date 3 10/09/95
Location ;. Harrisonburg,Va Enginesr: KGG

Item s T/G Page 2 4

8COPE OF SUPRLY

Verdors ard model aumbers are listed ve §llustrate comstruction features. Grshem reserves the right
o substitute equipment of an equal type and quality by other vendors. Any items emitted frem this
scope of supply List are excluded frem this quotatienst thiz time and will pot be furnished.

SURFACE CONDENSER TUBED IN SHOP
{1 ) Model 38 51 / 17.00 TALTD DrawingA81BATES~1

STERM JET ATR REMOVAL PACKAGE
{1 ) Meodel 1-32-088=2 ' Drawing RB1lBAT95=2

LIQUID RING VACUUM PUMP AIR REMOVAL DACKAGE
(1 ) Model 1PV62160/12 Drawing A81BATI5-3

ATMOSPHERIC RELIEF VALVE
(1 ) Viking 24" Vertical Carben Steal

HOGGING EJECTOR

(1 ) Graham, 2H Cast Iron
Silencer, Mawim,Modal 2" FP Crb.Stl,Internals, Flg./w F.G. Paclk

HEOTWELL GAUGE GLASS
(1 ) Consolidated #20-207, Bronze tubular

VACUTM GAUGE(S)
(1) U.S. Gauge #1981, 4-1/2", 31688 tube, PET case, 316SS Lower stem

PRESSURE GAUGE(S)
(1 ) U.S8. Gauge #1981, 4-1/2", 31688 tube, PET cage, 31685 Lower stem

(1 ) Pigtall Syphon, U.S. Gauge, 517H 172" Carbon Steel

TEMPERATURE INDICATORS
(2 ) U.S. Gauge 65300674 5" Dial Every angle 304SS case
(2 ) U.S. Gauge Thermowell No. 3/4"-2605-U4.5-30458, 3/4" NPT, 304Ss

AIR LEAKJAGE METER
(1 ) Graham, Calibrated Orfice with gauge, 0 - 40 PPH

INTERCONDENSER CONDENSATE TRAP
(1 ) Sarco ASTM Al26, Type~FA30, 1°

AFTERCONDENSER CONDENSATE TRAP
(1 ) Sarco ASTM Al26, Type-FA30, 1"

Graham Manufacturing Co., Inc., F.O. Box 718, Batavia, NY 14021-0719
Corporate and Sales Headquarters: 20 Florence Avenue, Batavia, NY 14020
Tel. (716) 343-2216 Telex: (71) 6854142 Fax No, (716) 343-1097
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L OF 7
Yacuum and Heat Transfer
SURFACE CONDENSER SPECIFICATIONS
Customer : Dresser-Rand Ref,No. 3 B1BATIS
Cust.Ref.: RRF Expansion Date g 106/09/9S
Location : Harrisomburg,Va Item : Peak design
Quantity : one Engineer : KGG/BATS81
PERFORMANCE
Absolute Pressure @ Steam Inlet (in.HGRA).ooccoosoas 3.00
Steam Condensed (1b./h¥o)cccccoccusnssoncoconnoossaan 43000.
H@&tRng@ted (Btu/hru)noennomoaumoounnwomuamgoam 383290000
Circulating Water (GPm) ..cooccscocanaocooasoocasnsos 3883.
Water Inlét / Outlet (degb?)owbmsuuuneouumnuuuuawu 859@0 / 1050@0
Water Pressure Loss : (ft.Water / psi).cccocsaceos i5.0 [/ 6.5
E@rcent Claaneamﬂﬂ@ouo@soﬂﬂﬂ@@ﬂﬁOVURGODﬂfDﬂE}WU&G 85U
mev@l@city (fps)naeowautieeuunoounmaoqunomawunaa 7963
DESIGN
MODEL ¢ 38 51 / 17.00 TALTD
Surface Area (sg.ft.) Total / Bffectiv@cccococcscoo 3271. / 3208,
Numbexr of Water PasSeS..scoccosccvsncccovonsoonsas 2.

Numb@r Of Tubeguomeavuaooqnaeoaouenoomnnooauuaoonu 9806
Outside Tube Diameter (in.) = BWG.ooanaassonn 0.7500 - 18 AW

Remarks : Design per HEI, Ninth Edition

Tgtal Tube Lenm (ft)DSOGEHBODONDDOVHNBO@uuﬂﬂﬂoe 17000
Design / Test Pressure (psig) : Shell..ccss0..FV&E 15.0 /Flooded
Tgb@smnanauquc 125.25/ Ols7u5
2si Temperature (deg.F) : Shellcoicocoos 0.
o= P (deg TUbES.ocoaooss 125.0
Hotwell : cylindrical ...supply (gal.)..ceocacecos 220.
Steam Inlet Diameter (in.) (FF)occoscocccesocsoocoaa 40,
Water Connections (inN.)accoccescocoensnococansocooos 2. = 20.
Condensate Outlet (iN.).cccoocvuccosovsnosoocvananee i. - 6.0
MATERTALS
Shell (S&-516-70) Carbon Steel
Water Boxes (54-516=70) Carbon Steel
Water Box Covers (SA-516-70) Carbon Steel
Baffles (SA-516-70) Carbon Steel
Tube Support Plates (SA=36) Carbon Steel
Tubes (SBE~111-443) Admiralty
Tube Sheets (5B~171-464) Naval Rolled Brass

Construction and Stamp per ASME Section VILLI , Div. L , Tube Side Only

Steam Inlet Impingement Protection Included

Water Boxes and Covers to be Coal Tar Epoxy Coated

Ejector Package Mounted on the Main Condenser

Graham Manufactunng Co., Inc., P.O. Bex 719, Batavia, NY 14021-0713
Carporale and Sales Headquarters: 20 Florence Avenue, Batavia, NY 14020
Tel. (716) 343-2216 Telex: (71) 6854142 Fax No, (718) 343-1097
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Customer : Dresser-Rand
Customer Ref: RRF Expansion
Location : Harrisonburg,VA

STEAM JET EJECTOR PERFORMANCE:

J) Vacuum and Heat Transfer

Pressure maintained (inches HGA)*®...:ccc0ccc00na0ncovnos
Total Fluid Evacuated (1bS/h¥)ccecccocanccsoosa
Dry air evacuated (1lbs/RI¥)ccscacooccsnnccsossan
Motive steam required per element (lbs/h¥)....
Operating steam pressure (PSig)..cccocvccconvs
Operating steam temperature (deg.F).cconcosococon

Inter condenser ceoling water temp.

Inter condenser cooling water required (gPB) v 0oeovcosansa
Cooling water pressure drop thru I/A condenser (psi).-..

9408 A0Y0AUDSOAOCODNA00E0A9N00A0YVIE006NKOGOOAY3LDAGO VAN dDAQE YOO O0 QD0 G069 O D OO0 4

2 eFr7
Ref.No. :81BAT95
Date $10/09/95
Item H
Engineer:RGG
1.0
& & 4 0 o9 p B A 4362
g b 0o e e o nn 13&5
inoe0ocuba 185.0
2 8B & a0 Qv g a 17540
[ I - T - - I = I - | 37750
(deguF)uamueeomuaou 8590
59,3
0.7

@8 AA800PO0AQQCVYOQNNA0PPUYENOO0ADEALA00E OO0 AN0N000 0000000 OO0 AN NN 000 ©0 0B D

amﬂneoewsﬂbwowwuuaooeanHeﬂooouumooawoaunﬁ&weovuanbaeowoumnucaeawow

STEAM JET EJECTOR DESIGN:

Model designatioN.coacccocsvusocoosvaonsancosnsssnes
Number Of stag@Sodosnannaenwuwuma@asuoumnnnnaooanao
Number of elements for parallel operatiof....cccoos
Material of diffuser and suction chambeX...ooececo o
Material of steal NOZZ21eSccvonacsooccnnscoossossnans
Type of inter and after CONAENSET . .seacooocsnsonansoa
Material of inter and after condenser shell........
Tube sh@etsaenoenancanaa&eowsumnbonownsunnouuwnaone

mes © 7 0609 0O I o OE TV BP0 08 B0 067500m

M.A.W.P/ Test Pressure (psig) :

Design Temperature (deg.F) J

APPURTENANCES INCLUDED:

shellnaoounmn
TuibeS.ccoovaa
shelluﬂﬂﬂﬁauc
Tub8Sccoaoosoo

Steam strainerovvueao.uonuuao@uuunuaoovcwnnsooaosu
Interconnecting steam Piping.ccscocsccnarococssoana
Air leaka-gemeteroﬂeav@lD"UUG‘BQ&GBDUEHGDQDBOOOGD
Priming eJQCtﬁr = sizeqcuuuacooouan---owonlooauuel

Steam consumption (lbs/hr)......
Drainers OF CraDPS.:coecoccsnaasosuesocsovananaososennn
Design per HEI Construction of I/AC per ASME Sec.
Isolation valve(s) at 1st stage discharge.....ccccnceoscses.sIncluded
Isolation valve at hogger SUCtiOonN...cssasececncncassonssaaso.Included
Suction Manifold ,.conasscsvssascssscnnacacsacssnaseocoosssaaslncluded
Hogging Ejector S1lenCer..ccnnaeossssrassssccassaacsscanssaasslncluded
Motive steam stop valve for each Jet....ccoaccecvacnacsccssassIncluded

9 B4 6o 08 AN GASS VO DN A 0G ST O DAL O UV N ON SO OE AQUNBD O S YN T EASASL S S Y DVE SAQOAACY D> OO

18 BWG AW

Q @ & -3

B8 a8 a9

@ 0 ° v 8

@0 v oV

" e D080

R a0 oe

1-32-088-2/2H
TWO

ONE

SA=278-=35
416SS

IN-LINE
SA=53-B
Sa-516-70
SB—=111-443

20 / 30
125 / 188
250
125

Included
Included
Included
2H (7€)
375.0
Included

VIII Div Ilo‘v'll

9 8 50 0D AR AGa®Aae oo 0P d 80 e ST 6Pl ASAYOUTYBERSASOY YN HNNAAS SO HEEHEMQSGAADD O ONBEaGDNDE A

quasured at condenser inlet.

Graham Manufacturing Co,, Inc., P.O. Sox 719, Batavia, NY 14021-0719
Corparale and Sales Headquartars; 20 Florence Averue, Batavia, NY 14020
Tel. (716) 343-2216 Telex: (71) 6854142 Fax No. (718) 343-1097
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LIQUID RING PUMP SPECIFICATION SHERT
1 CUSTOMER: Dresser-Rand EG NO : 81BAT95
2 USER 8 T Harrisonburg,Va JOB NO : T -
3 PLANT LOCATT CUST NO :
4 SERVICE OF UNITQ DATE ¢ 10/09/95
Engineer: RGG
PERFORMANCE REQUIREMENTS
5 GAS HANDLED: AIR/WATER VAPOR _ -
6 SUCTION PRESSURE: 50.0 mmHgA SUCTION TEMPERATURE:W;m93°6‘F
7 SEALANT FLUID: _ "fij:WATERWWW‘ SEALANT TEMPERATURE: _ 80.0 F
8§ COOLING WATER TEMD: NTA. F SOURCE: - _
9 ELECTRIC SUPPLY: VOLTS: _230/460 PHASE: 3 CY¥CLE: 60
bPUMP SELECTION
10 MODEL NO: 1Pve2160/12 e
11 STAGES: two SH. W ____packing glands
12 MAT’T, OF CONSTR: cast iron case ductile iron rotors, SS shaft
13 SPEED: 1750 RPM DISCHARGE PRESS: _14.7_ _ psia
14 CAPACITY: 330.7 ACFM AT SUCTION PRESSURE OF: __50.0 mmHgA
15 HORSEPOWER-AT OPERATING POINT: 26.4 bhp MAXTMUM:
16 SEAL LIQUID: WATER QUANTITY: _ 20.0 GPM TEMP: S0.0 F
17 FLOW: once through
) HMOTOR DETAILS
' 18 HORSEPOWER: 40 hp SPEED: _

19 ELECTRIC SUPPLY: VOLIS: 230/460 PHASE:

20 ENCLOSURE: _ODP
21 MAKRE: Reliance or Equal

22 SPECIAL FEATURES:

OPTIONAL ACCESSORIES

23 BASEPLATE: included for LRVP and motoxr only
24 COUPLING & GUARD: 1ncluded, T.B. Woods or equal
25 DISCHARGE SEPARATOR: included, steel
26 SEAL WATER REGULATING VALVE: —__included, bronze
27 SEAL WATER PRESSURE GAUGE: T included
28 SEAL WATER SOLENOID VALVE: included, brass
29 VACUUM GAUGE: included
30 VACUUM RELIEF VALVE: included, aluminum
31 SEAL WATER STRAINER: included, cast iron
32 SEAL WATER SHUTOFF VALVE: 1nc1uded, brass
33 INLET CHECK VALVE: included, bronze
34 RECIRCULATION PUMP: none
35 HEAT EXCHANGER: none
36 INTERCONNECTING PIPLNG: inclided
37 MANUAL DRAIN AND FILL VAIVES: included
38 GAUGE GLASS: —_included Bronze 374" glass diam
39 COMMENTS: ~Performance tolerance per HET.
40
41
{ 3
«3
44

Graham Manutacturing Co., Inc. P,0. Box 719, Batavia, NY 14021-0719
Carparate and Sales Headquaders 20 Florence Avenus, Batavia, NY 14020
Tel, (716) 343-2216 Telex: (71) 6854142 Fax No. (716) 343-1097
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Nuttall Gear Corporation

2221 Niagara Falls Bivd., PO. Box 1032, Niagara Falls, N.Y. 14302
716/731-5180 FAX716/731-9329

CUSTOMER ~ DRESSER RAND

UNIT SIZE SD 16-6L
ASSEMBLY POSITION R.H.
CUSTOMER P.O. # T-26361-5
GENERAL ORDER # NC-2368
SHOP ORDER # 96R60785
HORESEPOWER 2500 Kw
SERVICE FACTOR 1.3

RATIO 3.3261:1
INPUT RPM 5987
OUTPUT RPM 1800

GEAR DRIVE EFFICIENCY 98.6%




DRESSER - RAND
STEAM TURBINE DIVISION

MAJOR STEAM CONNECTIONS

NO. DIA.  MIN. FLG. RAISED
REV.  CONN.  FLANGE SIZE  ANSI 0.D. B.C. HOLES HOLES  THICKNESS FACE REMARKS
A TURBINE én 600#  14.00 11.50 12 1.12 1.88 .25 x 8.50 RIGHT
INLET Si1DE
B TURBINE 300 125#  38.75 36.00 28 1.38 2.12 F.F. up
EXHAUST
AUXILIARY CONNECTIONS
SIZE & TYPE VALVE VALVE CONNECT
REV. CONNECT 10N NO. CONNECTION REQUIRED SUPPLIED BY 10 REMARKS
C  INLET VALVE 1 3741 600# YES B-R OPEN
ABOVE SEAT DRAIN ANSI R.F. DRAIN .
D INLET VALVE 1 3761 6004 YES D-R OPEN
/ BELOW SEAT DRAIN ANST R.F. DRAIN
%
E  INLET T&T 1 3/4% ENPT NO S OPEN
VALVE STEM - . DRAIN
LEAKOFF
F GOVERNOR VALVE 1 3/41 FNPT NO e OPEN
STEM LEAKOFF DRAIN
A G NOZZLE BOWL 1 3741 600# YES D-R  ° OPEN
DRAIN ANST R.F. DRAIN
A H  FIRST STAGE 1 3741 300# YES D-R OPEN
DRAIN ANS! R.F. DRAIN
J  EXHAUST 1 3740 1504 YES D-R OPEN
" DRAIN ANST R.F. DRAIN

LA-6010549C S.0. U-26361 ' ' SH.3 OF 21



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. DNPESSEE iy

Name of generator manufacturer. ZDESL 2R =

o

Name of excitation system manufacturer. _ZJ&7¢ o2 &=

Name of governor manufacturer, bloID LB RG  02 =

Overall length. O7erndE  2E 2,323/ BPPRIC D F5 JMICHES

Overall width. /7 N // /00 & SAICHES

Overall height. " " /" /] O _JNC S

DT - 32 Turb./Gen.




72 TURBINE/GENERATOR FEATURES
Type of turbine blades
Impulse (stage numbers) () seEves
Reaction (stage numbers)
With the governing valves wide open at design steam conditions, the
turbine is expected to bass a throttle flow of %$oos Ibs./hr.
Maximum continnous operating pressure 00 PSIG
Maximum continuous operating temperature 750 °F
72.1  Turbine Components:
Casing Material IWEET = BRRARE L b2/ GR Lucs
Type of Support CETER ¢ sa
Type of Exhaust Flow (bf@ o P ﬂwN) CH57 ) RIS A 228 CLyo
L fpeces 1FRAGY FoR G s
Rotor Material SHEET A s e Be
Blade Design and Material Z03sS
Blade Shroud Design and Material 493 SS
Nozzle Rings Material 77 S5
T e/ BaIGt =T™) e = Pors&
Bearings Design and Materia] THRRST™ =T VL7 PR
Seals Design and Material LAEy — W REw s
B A &R I
Inlet Steam Chest Design and Material s 7 SEEEr
Inlet Steam Valve Design and Materia] BO25/, GhY2os5s
Rev. 0 DT-33 Turb./Gen,

-09/15/95




7.2.2

723

7.2.4

7.2.5

Governor:

~ Type and Design
(include catalog cuts or drawings)

Oil Systerm Design

Pump Design

Accuracy (furnish complete details)
Trip and Throttle Valve:

Design and Material

Integral Strainer Desigﬁ and Material
Rotor Balance (Tolerance)
Lubrication System:

Type and Design

Main Oil Pump Design

A.C. Auxiliary Pump Design

D. C. Auxiliary Pump Design

Location

Sump Tank Design and Capacity

Sump Tank Accessories:

PFR S Pre

DD DbIpFey) 2o e n/re.

MINE P& g

No I SEEQ O

CLsss D

03 G 28D E

S7.. s7.

PEZ oy

REESY RF Loty sz

S TEC AL

JRS177 08 LDUS L3 C oy o 7

7/ N

#t ”

/A BAEE

L_»?‘/‘ =2

DT - 34
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Air/Vapor Removal System Boco boseFre

Heaters (Design) (e gD

Lube Oil Control System (Furnish Drawings, ¢ 7 Z& /<0 4
Catalog Cuts, Etc.) LRG & = 2y 34604

7.2.6  Shaft Sealing System:

Type and Design . ARG s nd 7

rr 7D rr g,
Sy S 725y

Equipment Furnished (Manufacturer, Size, Flow,

Materials of Construction, Etc.); LSFTE2

Steam Jet Ejector Design ’

Ejector - Steam Condenser Design ’

Cooling Water Flow !

7.2.7  Turbine Gange Board, Generator/Synchronozing Panel & Switchgear:
Describe Type, Design and Proposed Location FER S pPle

S AEFEF
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

Rev. 0 DT - 35 Turb./Gen.
09/15/95
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Synchronous at rated current X°d

SCR at rated KVA

Generator efficiency at rated kVA and rated power factor o

Generator regulation at rated power factor 75% kVA

100% rated kVA ,and 110% rated kVA

72.9  Excitation System:

Excitation, voltage , Amperes

Type of excitation System:

static

brushless alternator

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

If so, how?

Electrically-operated field breaker? (Yes or No)

Transformer: KVA Primary Volts

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

L C. MVA
F. L. Amperes

DT - 36 Turb./Gen.



Brushless Alternator: KvaA Volts

Rectifier: Rotating Statiomary______

Diodes Accessible During Operation? YES

Voltage Regulator

Manufacturer

Type Model
! 7.2.10 Neutral Grounding Provision

Reactor Resistor

OHM rating ____ Ampere rating

7.2.11  Structural Requirements:

i e r = 27323/
Total Weight (Ibs) ¢V QQOOO SEE  Qwitods OE
gt (1) ' Y T RS wE / éa‘—'/,%/ CEN. fBISE [Lapisis

Weight of Individual Components (List);

Cémponem (Ibs)
7 YR we ) 2000
OCE#R. Y60
GCEV 7 7o AR 000
| CH3coL pri W ia:
755 o prFs ADIO |
Copoemyra. - 30000

Sw ) TCH CEmMR

0o 0

Rev. 0

DT - 37
09/15/95
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72.2  Speed Reducing Gear (If not Direct Coupled)

2.13

Manufacturer NU7mz2.e. or £ @’ﬁﬂr’/@
Type and Design SINCGLE  BEdire o

Rated Horsepower and Service Factor 2500 A/ /-3

Input Shaft Speed | @z o

Output Shaft Speed | /500

Horsepower Losses at 100% _LNCer o and 50% of rated power __

Cooling Design and Requirements Pher= p= Ly B Sy reFmey
Lubrication Design R RS o= Loy 3o
Turbine-Generator Performance SEE FRODOSAL 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 DEE FRePogge S s
Manufacturer:
Name: O R it e
B Location: | P77 1 17 /V/V
Coﬁdenser surface area (total effective); sq. ft.
DT - 38 ' Turb./Gen.




