PROPOSAL NO._ 5/EA24/100-00

REFERENCE NQ.

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:

Ore (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, Eleciric Generator
and Exciter.

Single Reduction Parailel Shaft Speed Reduction Gear with 1.3 Service Factor.
Complete Lubrication System with Qil Reservoir Located in Baseplate.
Electro-Pneumatic 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




DRESSER-RAND | PROPOSAL NO.

REFERENCE NO.

PERFORMANCE DATA

Normal _
Steam Inlet Pressure (PSIG) @ Turbine Inlet 180
Steam Inlet Temperature (°FTT) @ Turbine Inlet 334
Exhaust Pressure ("HGA) 2.0
Rated Qutput (KW at GENERATOR TERMINALS) 890
Throttle Flow Required (LBS/HR) 15,000
Exhaust Enthalpy (BTU) | 995
Speed (REM) 6000/1800

GUARANTEE POINT = NORMAL CONDITION

Steam Inlet Flange

Steam Exhaust Flange

2/EA24/100-00

200
388
3.0
2500
43,000
986

6000/1800

Mini
180

380

2.0

600

12,000
975

6000/1800

6" - 600 Ibs./RF - ASA

30" ~ 125 1bs./FF - ASA



Turbine Data Sheet U-26361

Serial No.: D-4060
Turbine Frame: $S-6
Gear Frame: Nuttall SDl&-6L

Generator: Ideal Electric Generator

Turbine Rating: 3352 HP / 2500 KW at 6000 REDM
Rotation Viewed From Governor End of Turbine: Clockwige
Caging Material: Cast Steel Steam End / Cast Iron Exhaust End
Number of Turbine Stages: 1 Curtls and & Rateau
Shaft Packing, Labyrinth Rings: 6 at Steam End
3 at Exhaust End
1 in each Diaphragm between Stages

Sentinel Valve scundsg a warning at 5 psig

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

011: SAE 20

Bearing Lubrication: Pressured Lubed At 20 psig

Flow Pressure Driver
Main 01l Pump: 38 GPM 40 psig Supplied By Nuttall Gear
Auxiliary Oil Pump: 38 GPM 40 paig Motor

Cooling Water Required
For 0il Cooler: 50 GPM at 85°F
For Gland Condenser: 22.2 GPM at 85°F

Drepger-Rand Page 1




DRESS

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

Turbine

One (1) Multistage, Frame "S", Single Valve, Steam Turbine, Rated for Continuous Duty up to 700 PSIG -
730°FTT, and Including the Following Accessories;

® B & 3 S B &4 & & B % 8 OB B S B @

Gear

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 Bqual) w/Pneumatic Actuator & Dual Piclups
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, Qutput
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 - Electrical Equipment
All Electrical Wired to Oversized Junction Boxes
Turning Gear - AC Motor

One (1) Lufkin or Nuttail 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 Oil Pump to Provide Lube Oil to Turbine, Gear, & Generator
Sleeve Radial Bearings

Thrust Collar




=-RAN PROPOSAL NO.__ S/EA24/100-00

REFERENCE NO,

SCOPE OF SUPPLY

Kabricated Steel Baseplate - Under Turbine, Gear, and Generator

- Spacer Type

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

Carbon Steel Reservoir Buiit 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 Contro! Valve

Auxiliary Oil Pump Start Pressure Switch

Auxiliary Oil Pump Bypass Relief Valve

Low 0il Pressure Switch

High Oil Temeprature Switch

Dial Thermoreters - In/Out of Cooler

Flanged & Welded Carbon Steel Piping Throughout

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

Differential Pressure Switch for Filters

Oil Level Switch

Customer Connection for Qil Separation System

Generator

Orne (1) Synchronous Generator (Jdeal Model SAB or Equal) - Brushless Design, Rated 2941 KVA, 2500 KW,
at 0.85 Power Factor, 1800 RPM, 3 Phase/60 HZ/4160 Voit, WYE Connected, 6 Leads, 105°C Rise By
Resistance Above a 40°C Ambient, Class B 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




ER-RAND PROPOSAL NO._ S/EA24/100-00

REFERENCE NO.

Generator

Electrical Features (Continued)

+ Efficiency Guaranteed at Loads:

4/4 - 96.2
3/4 - 96.1
172 - 854

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

Mechanical Features

* 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

& & & @




Qﬁgﬁw PROPOSAL NO.__5/EA24/100-00

REFERENCE NO.

G \uxiliary Equi I
One (1) Static Voltage Regulator System Including:

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

Underifrequency Protection

Var/PF Controller

Manual Voltage Control Module with Selector Switch

Exciter Diode Failure Monitor

Minimum/Maximum Excitation Limiter

® o & 8 85 & @

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




IDEAL ELECTRIC CO.

430 CAST PIHAY STREWT « MANGFILD, OHIO 44des « U3
TELEPHOWE (143 5323811 « DAX [492) 5225800

SYNCHRONOUS GENERATOR DATA

KW

105 *CRISE VOLTS

REACTANCES

Direct Axis Synchronous
© Dlrect Axis Transient
Direci Axis Subtransient
.Quadrature Axis Synchronous
Quadrature Axjs Subtransient
Negalive Sequence
Zero Sequence
Short Circuft Ratio

TIME CONSTANTS

Diract Axis Open Circuit Transient
Direct Axis Short Circuit Transiant
Direct Axis Short Clreuit Subtransient
Shor Circuit Armature

RESISTANCES
Amnature (per phase at 25'C)

Fieid (at 25°C)
Rotor Inertia

EFFICIENCY

Load Eff. at 0.88 P.F.
A/4 88.2%
4 96.1%
12 95.4%

JATE 10/09/95

2500 KVA 2941 P.F. 0.85
4160 AMPS 408 RPM | 1800
. PER UNIT ON 2941 kVA BA&E

(Unsaturatedy ' Xd 1.728
(Rated Voltage)  Xd  ~ 0.239
(Rated Voitage)  Xd . 0.187
{Unsaturated) Xq 0.89¢
(Rated Voitage) X'g ‘ c.1e3
{Ratad Voltage) x2 0.175
(Rated Voltage) Xo 0.065
8CR - 0750

Tdo 3.710 Sec,

Td 0.812 8ac.

™d 0.020 Sec,

Ta 0.041 Sec,

0.04435 Ohms
0.484 Ohms
2200 Lb-F#

Ref: 2112018

JIMLDOETI 3T WdiS:Fa SR, AT 1n




= D PROPOSAL NO.__5/EA24/100-00

REFERENCE NO.

One (1) Generator Control & Switchgear Cubicle, 2500 KW, 0.85 PR, 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, EO, DO, 350MVA
Surge Protection Arrestor, 4160V, 3P
AC Instrumentation: Electronic Multimeter to Include AM, VM, FM, KW, KVAR, KWH, KVARH,
PR, 1% Class - Utility Grade
RTD Monitor Relay - Two (2) Channel with Temperature Meter & Channel Selector Switch
Control & Synchronizing Panel to include: '
* Annunciator, 12 Point, with Ringback Contro} 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 5IN - Ground Overcurrent Relay
Device 87 - Phase Differential Current Relay with Six (6) Cis
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 Controf 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 Purnished 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

..Ol.l...'.....io

Condenser

One (1) Graham or Equal Condenser System in accordance with the Attached Seven (7} Vendor Information
Sheets.,
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Customar ¢ Drogser-Rand Ref.No. : B1BATYE
Custamar Ref: RRF Expanaicn Date : 10/0%/95
Location ¢ Hagrisonburg,Va Engineer: KGG
Ltam s T/G Page H 1

SCOPE OF SUPPLY
Verndors amd sodel numbers ars listed s filuatrate construction features. Graham resarves the righe

fa substitute equipment of an equal type anct quality by other veandors, Any tems omitted from thig
scope of supply List are excluded frem this cuotationat this time and will not be furnished.

SURFACE CONDENSER TUBED IN SHOP

(1 ) Model 38 51 / 17.00 TALTD DrawingA81BATIS~1
SIEAM JET AIR REMOVAL PACKACE

{1 ) Model 1-32-088-2 : Drawing AB1BAT9S-2
LIQUID RING VACUUM PUMP AIR REMOVAL PACKAGE

(1 ) Model 1rve2160/12 Drawing A8185ATI5-3

ATHOSPHERIC RELTEY VALVE
(3 ) Viking 24" Vertiocal carben Stam]

BOGGING EJECTOR
(1 ) @raham, 2H Cast Iron
Silenasr, Maxim,Meds]l 2~ Fp Crb.stl, Internale, Flg./w F.G. Pack

EOTWELL GAUGE GLASS
{1l ) Congolidated #20-207, Bronze tubulayr

VACUUN CAUGE(S)
{1 ) U.S. Gauge #1981, 4-1/2~, 31683 tube, PET cage, 31688 Lewer atem

PRESSURE GAUGE(S)
(1) U.8. cGauge #1981, 4~1/27, 316ss tube, PET case, 31638 Lower atem

(1 ) Pigtall Syphon, U.S. Gauge, S17H 1/2° Carbon Steal

TEMPERATORE INDICATORS
(2 ) U.S. Gauge 65300574 5n Dial Everxy angle 30455 case

{2 ) U.5. Gauge Thermowwll No, 3/47~2605-04.5~30458, 3/4" NPT, 30488

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

INTERCONDENSER CONDENSATE TRAP
(1 ) sarco ASTM alzs, Type~FA30, 1v

AFTERCONDENSER CONDENSATE TRAP
{1 ) Sarco AsSTM Al26, Type-FA30, 1™

Graham Manufaeturing Co., Inc., P.O. Box 719, Batavia, NY 14021 -3719
Corporata and Seles Headquarters: 20 Florence Averue, Batavia, NY 14020
Tel. (718) 343:2216 Telex; {71) 8354142 Fax No, (716} 343-1097
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SURFACE CONDENSER SPECIFICATIONS
Customer : Drasser-Rand Ref.No. ; B81lBAT95
Cust.Ref.: RRF Expansion Date : 10/09/95
Location : Harrisonburg,Va Item : Peak design
Quantity : one Engineer : KGG/BATS1
PERFORMANCE
Absolute Pressure @ Steam Inlet (in.HgA).oee.sesoao 3.00
stem condensad (lb.lhr.).l.lﬂ.--ll.ﬂndIIUOI'II--IIII 430005
Heat RajectEd (B‘tu/Mv;nlﬂ.ﬂnﬂﬂl’!ﬂoﬂﬂﬂ.o.ill.a..Ia SBSZSOOOG
Circulating Water {gpm UNeBdsctecsEnesunAaRcean a0 . 3883.
water Inlet / Outle (degwr).ubu.u'anll nnnnn o g 809 g B 85'00 / 105000
Water Pressure Loss : (ft.Water / pei).escececcoss i5.0 / 6.9
PerCent cleanaln-loecttcdvnl.oilﬂ.uu-noonn-iln.uaa 855
Tube Velocity (fps)-ldu-wnnoovcaneu-nnnuanou.nnnan 7'63
DESIGN
MODEL 3 38 51 / 17.00 TALTD
Surface Area (sg.ft.) Total / Effectiv@..coven«as. 3271. / 3208.
Number of Watar Pas®es..cocouvsosvrncanvssoasonaas 2
Number Of Ml.-.-ull'.Ilﬂth‘utﬂ.c-lnaceccqaunh 980-
Outside Tube Diameter (in.) - BWG.cvosacanvaa 0.7500 ~ 18 AW
TOtgl me Length (ftl)ﬂ. lllll T d 2 H acdo0 PN O0O¢ FUEBE A S ESR 17.00
~Design / Teat Pressure (psig) : Shell.........FV& 15.0 /Flooded
TubeB:areevass 125.0 / 187.5
:8ign Temperature (deg.F) ; Shell......... 250.0
mes‘oilliﬂtl 125.0
Hotwell : cylindrical ...supply (gal.)..... wmea 220.
Steam Inlet Diameter (in.) ('FF?O‘OIIQ‘UC.DI.U.‘III 40.
Water conneﬁtions (:Ln-)--no ----- 9% 0" S oC9sVYIERNEFOQePERTDDSE 2- - 20-
Condensate Outlet (in.).ciuvecesovecvinnscnvancnas 1. - 6.0
MATERTATLS
Shell {SA-516-70) carbon Steel
Water Boxes (5A-516-70) Carben Steel
Water Box Covers (Sa-516=70 Carbon Steel
Bafflas (SA-516~70) Carbon Steel
Tube Support Plates (5A-36) Carbon Steel
Tubes (SB-111-443) Admiralty
Tube Sheéts (EB~171~-464) Naval Rolled Brass

Rematrks :__Design per HBL, Ninth Edition
constriiction and Stamp per ASME Section VITT , Div. 1 , Tube Side only
Steam Inlet Impingement Protection Included
Water Boxes and Covers to be Coal Tar ggoxy Coated
Ejector Package Mountad on the Main Condenser

—_Graham Manulacionng &o., G, P.0. Box 719, Balavia, NY 14021-0713
Carporate and Sales Headquariers: 20 Florerice Avanye, Batavia, NY 14020
Tel. (71€) 343-2218 Telex: (71) 6854142 Fax No. (71B) 343-1097
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Customer :; Dresser-~Rand Ref.No. :81BAT9S
Customer Ref: RRF Expansion Datea 10709795
Location : Harrisonburg,VA Item 3

Engineer:RGG
STEAM JET EJECTOR PERFORMANCE:
Pressure maintained (inches HgA)*...ccoceevancacceevoons 1.0
TOtal Fluid Evacuated (lefhr)cwo-cl--na--------no.ua-u 43.2
DW air evacuatad (lhs/hr)l.-‘-‘ﬂ'llllﬂﬂneublﬂﬂnﬁadtvﬂl 13.5
Motive steam required per element (1bs/Nt)...ccccvecnos 195.0
Operating steam pressure (psig).....,...,....,..n..ou.u 175.0
Operating steam temperature (de@G.F).....vcecossesasnsane 377.0
Inter condenser cooling water temp. (deg.F)...cecevoosa 85.0
Inter condenser cooling water required (gpm).cccooceccas 59.3
Cooling water pressure drop thru I/A condenser (psi)... 0.7

unln..-cnl.lo.o.nnoa.-a---o\,g.nl_.n.g.lul.bﬁbo--ﬂﬂlﬂ.-vtlunlllovilvll
ﬂll-ﬂ.'ﬂll.'IB.Hl'."l'laﬂ.'ﬂ.ll‘ﬁ'o'.!ll..'..ﬂl“ﬂ.l!l‘lb‘l“ab--.l‘!

-n-n.oot'lbc.c-'nﬂlso.sunl.tl-onlituoupn'nnonccoauonl.ﬂ‘nul--l-noc‘-

STEAM JET EJECTOR DESIGN:

Hodel desiqnationl¢ﬂlﬂﬂl°-l!nﬂ-¢0.nlthn.0.. ----- - v 1_32-088_2/23
Number Of stageSOI‘.'ﬂ‘Gﬂololﬂlﬁ.ll.lnlﬂl.lﬂ...uH‘ﬂ Two
Number of elements for parallel operation....... .o ONE
Material of diffuser and suction chamber......o..... SA—~278-35
Haterial Qf steanm nozzles'l'III..CC"BGICC""!Iln!. 41655
Type of inter and after CONAENSer. e eacreonanoees e IN-LINE
Material of inter and after condenser shell........ SA=53-B
T‘llhe Sheetsuun.a..n..--....--....n....---.--..-....q SA*—515-70
MES LALEL S L BRI I A Y I RN 007500-‘ 13 BWGAW SB-111—443
M.A.W.P/ Test Pressure (psigq) : Shall......... 20 /7 30
Tubes..cv.viaw 125 J 188
_Design Temperature {deqg.F) g Shell..icseuu= 250
mes-ll&l.-lv 125
APPURTENANCES INCLUDED:
steam strainerIDIlllﬂ‘l'l'l‘..o.lll‘.l.‘l‘.b....llll!.l Includad
Interconnecting steam PilPiNg.cciceseverancoovarnanconss Includad
Air 1eak emet‘r.-o..-....I.l‘.‘....llll.l.'l.IIO-.I-I Includ‘d
Primingeectnr—size..l.l.‘I"'I-IIl.I‘lll..l.lll...‘ 2H(7c)
Steanm consumption (leIhr)tlronq-luut 375.0
Included

Bra::—ners or traps.l“-tlnln. llllll ..II.'I.'."IIII‘....
Design per HEI Construction of I/AC per ASME Sec. VIII Div T.......
Isolation valve(s) at lst stage discharge............sc.....Include

Isolation valve at hogger SUGEion.....ccceecvenencaveansesee.Nncluded
Suctionnanifnld :v.'llll‘-'i'll“..llll.l!-.llIll‘.--l'll!lIncluded
Hﬂgging Ejector llEI'lCQroo-.------.------o---n-n--...-..n--.InCl'IJded
Motive steam stop valve fOr €aCh JeL.v.cincerernrraaeeeenseeIncluded

u-lc'..lnl-l.-!.lll...illlll--vll'hol.qiil.n'.lllllll..l"al‘.l."ln-

----- SRR AN LSS RS S S P SRR ARAY e YA SAS Y ST NE R A A SR N NS ASS Ay s N e

Measured at condenser inlet.

Graham Manyfacturing Co, Inc,, P,Q. Box 718, Ratavia, NY 14021-0719
Corparate and Saies Headquansrs: 20 Florsnce Avenus, Batavia NY 14020
Tel, (716) 343-22146 Telex: _(71; 6854142 Fax No. (718} 343.1057
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@ Vacuum and Heat Transfer
LIQUID RING PUMP SPECIFICATION SHEET
1 CUSTOMER: Dresser-Rand EG NO : 81BAT95
2 USER : Harrisonburg, VA JOB NO : T -
3 PLANT LOCATION 3 — CUST NO :
4 SERVICE OF UNIT: DATE : 10709795
Engineer; ReG__
PERFORMANCE REQUIREMENTS
5 GAS H2ANDLED: AIR/WATER VAPOR
6 gﬂCTION gRESEUHE: 20.0 mmHgA SUCTION TEMPERATURE: _ 53.6 F
7 EALANT FLUID: WATER SEALANT TEMPERATURE: 80.0 F
8 COOLING WATER TEME: — N.A. F SOURCE: — _
® ELECTRIC SUPPLY: VOLTST _230/460 PHASE: 3 CYCLE: 60
PUMP SELECTION
10 MODEL NO: 1PV62260/12
11 STAGES: two BSHAFT SEAL: acking oglands
12 MAT’L OF CONSTR: cast iron case, ductils iron rotors ; S8 shaft
13 SPEED: 1750 RPM DISCHARGE PRESS: 4.7 p3ia
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: 50.0 F
17 FLOW: once through
( MOTOR DETAILS
' 18 HORSEPOWER: 40 hp SPEED: 1750 rpm
19 ELECTRIC SUPPLY: —VOLTS: ~230/460 PHASE: 3 CYCLE: 60
20 ENCLOSURE: _ODP -
21 MAXE: Reliance or Egual
22 SPECIAL FEATURES:
OPTIONAL ACCESSORIES
23 BASEPLATE: included for LRVP and motor only
24 COUPLING & GUARD: _ included, T.B. Woods or equal
25 DISCHARGE SEPARATOR: included, steel
26 SEAL WATER REGULATING VALVE: — included, bronza
47 SEAL WATER PRESSURE GAUGE: included
28 SEAL WATER SOLENOID VALVE: included, brass
29 VACUUM GAUGE: included _
30 VACUUM RELIEF VALVE: included, zluminum
31 SEAL WATER STRAINER: included, cast iron
32 SEAL WATER SHUTOFF VALVE: included, brass
33 INLET CHECK VALVE: ~ included, bronze
34 RECIRCULATION PUMP: none
35 HEAT EXCHANGER: none
36 INTERCONNECTING PIPING: includad
37 MANUAL DRAIN AND FILL VAIVES: __included
38 GAUGE CGLASS: included Bronze 374" glass diam_
a9 COMMENTS: ~Parformance tolerance per HET.
40
‘1
! 2
«3
44

Graham Manufacluring Co. Inc. P,0. Box 719, Batavia, NY 14021-0719
Carporata and Sales Haadquarters: 20 Flarence Avenua, Batavia, NY 14020
Tel, (716) 34322186 Tealex: (71) 6854142 Fax No, (718) 343-1087
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716/731-5180

Nuttall Gear Corporation

2221 Niagara Falls Bivd,, PO. Box 1032, Niagara Falls, N.Y. 14302

FAX716/731-9329

CUSTOMER -~ DRESSER RAND

UNIT SIZE
ASSEMBLY POSITION
CUSTOMER P.O. #
GENERAL ORDER #
SHOP ORDER #
HORESEPOWER
SERVICE FACTOR
RATIO

INPUT RPM

QUTPUT RPM

GEAR DRIVE EFFICIENCY

ngc

SD 16-6L
R.H.
T-26361-5
NC-2368
96R60785
2500 Kw
1.3
3.3261:1
5987
1800
98.6%




shheniie

DRESSER -
STEAM TURBINE DIVISION

MAJOR STEAM CONNECTIONS

RAND

LA-56010549C

NG, DIA.  MIN. FLG. RAISED
REV. N.  FLANGE SIZE  ANS! 0.0, 8.C. HOLES  HOLES  THICKMESS FACE REMARKS
A TURBINE & &00%#  14.00 11.50 12 1.12 1.88 .25 x 8,50 R1GHT
INLET $1DE
TURBINE 300 t25#  38.75 34.00 28 1.38 2.12 F.F. up
EXHAUST
AUXILIARY CONMECTIONS
SI12E & TYPE VALVE VALVE CONNECT
REY. CONNECTION NO. CONNECTION REQUIRED SUPPL{ED 8Y 0 REMARKS
INLET VALVE 1 3/4% 4004 YES 0-R OPEN
ABOVE SEAT DRALIN ANS! R_F. DRAIN .
INLET VALVE 1 376M 600# YES 0-R DPEN
BELOW SEAT DRAIN ANS] R.F. DRAIN
INLET T&T 1 3740 FNPT NO OPEN
VALVE STEM - DRAIN
LEAKOFF
GOVERNOR VALVE 1 3/4n FNPT NO QPEN
STEM LEAKOFF DRAIN
: ¥
A NOZZLE 80WL % 3r4m 800# YES 0-R " OPEN
DRAIN ANST R.F. DRAIN
A FIRST STAGE 1 340 3008 YES b-R OPEN
DRAIN ANS! R.LF, DRAIN
EXHAUST 1 3740 150 YES D-R OFEN
DRAIN ANS1 R.F. DRAIN
8.0. U-2463581

sH.3 oF A




7.0 DATA SHEETS

7.1 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 deseriptions.

Name of turbine manufacturer. DNEESSEE £rnl

Name of generator manufacturer, LODESL 2R

Name of excitation system manufacturer, _ ZJ&7« R =

. Name of governor manufacturer, LG IO LI R 0 =

Overall length. QeT sl OE 3,333/ PRI DG i

i

" Overall width. /7 L /v (28 saioHES
Overall height. " o " [ INC S

DT -32 Turb./Gen.




TURBINE/GENERATOR FEATURES

Type of turbine blades

Impulse (stage numbers) (7 ) SEVEA

Reaction (stage numbers)

With the governing valves wide open at design steam conditions, the
turbine is expected to pass a throttle flow of #8265 Ibs./hr.

Maximum continnous operating pressure 200 PSIG

Maximum continuous operating temperature 750 °F

Turbine Components:

Casing Material [WEET 2 BARRE L 2/ GR Luch
Type of Support CEDTER L sa e
Type of Exhaust Flow (u P o D WMQ CHS7T IRos @ 278, Ce.er0
Lz &es R RY ~ ok oy
Rotor Material ' Sk#ET = AN P
Blade Design and Materia] 0353
Blade Shroud Design and Material . ¥23 53
Nozzle Rings Material e S5
D el nifr. =T} e y— 2orre
Bearings Design and Materia] TARNST ~ T /a7 PR o)
Seals Design and Materia] “HEy ~ Ay ReEv g
_ #/6 R WCA
Inlet Steam Chest Design and Material CA?s 7 S7e
Inlet Steam Valve Design and Material 225/, G055

DT - 33 Turb,/Gen,




722  Governor;

~ Type and Design
(include catalog cuts or drawings)

Oil System Design

Pump Design

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

Design and Material

Integral Strainer Desigﬁ and Material
724  Rotor Balance (Tolerance)

725  Lubrication System:

Type and Design

Main Oil Pump Design

A.C. Auxiliary Pump Design
D. C. Auxiliary Pump Design

W03 D 0IARY 2 far o A7

MVE REq g

NoalE KEq D

L2455 D

o85G 250 %
7. S7.

8 Ny

[REESY #F Lepmter

LA TED L

SRS 177 0 DS Pl @y s

Fl ot

#” ' "

Location L BFEE
Sump Tank Design and Capacity LAF7T
Sump Tank Accessories:
Pre SPre
DT-34 Turb./Gen.




Air/Vapor Removal System Lol Fe

Heaters (Design) LAIC Lty g

Lube Oil Control System (Furnish Drawings, 344 772 rend.
Catalog Cuts, Etc.) LRG # O 273450y

726  Shaft Sealing System:

Type and Design : LB 1 2 T S fay o
.5?572’*7

Equipment Furnished (Manufacturer, Size, Flow,
Materials of Construction, Ete.): LT

Steam Jet Ejector Design ’

Ejector - Steam Condenser Design

Cooling Water Flow

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

Describe Type, Design and Proposed Location per S Pre
72.8  Generator: OEEF SEPEL 77 Gl ER TN
S e

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 304

5  Rev. 0 DT-35 Turb./Gen.
B 09/15/95




Synchronous at rated current X*d

SCR at rated KXVA

I Generator efficiency at rated kVA and rated power factor

Generator regulation at rated power factor 75% kVA

100% rated kVA » and 110% rated kVA
729  Excitation System:

Excitation, voltage

s Amperes

Type of excitation System:

statie

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

Type insulation? Oil

Dry

Approximate weight?

Electrically-operated Primary Air Circnit Breaker? Yes

Secondary Volts

————

LC Mva
F. L. Amperes

—————

DT-36

Turb./Gen.



Brushiess Alternator: Kva

—_— ___Volts _—
Rectifier; Rotating Stationary

Diodes Accessible During Operation? YEg _ No
Voltage Regulator

Manufacturer —_—

Type __ Mode]
{ 72.10 Neutra] Grounding Provision

Reactor Resistor

5 OHM rating ———— Ampere rating
| 7211  Structural Requirements:

Total Weight (bs) 2~ &P ooo SEEF Serz o= IE 2,323,

I_ e /5g¢,¢/ Cns, /54“74745
Weight of Individya] Components (List): :
Cc‘)mponent (Ibs) ‘
T HRE e /2009
_ CEsw. Yoo
GEV o dA 999
_@Mi&.ﬂ?’ —LF 7z
G288 5 gt | . L0200 .
Cowgenmyre — | 3o
S ey CEMR m
— : = —— ———
Rev. 0 DT .37 Turb. /Gen.
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72.12

213

Speed Reducing Gear (If not Direct Coupled)

Manufacturer o M 7wz ., 2 £ iac“/—r/a.fl
Type and Desigy Sr G LD & 77 0.,

Rated Horsepower and Service Factor 2500 AL Z3

Input Shafy Speed . GCooo

Output Shaft Speeq - LFoo _

Horsepower Losses at 100% __/MCce pion and 50% of rated power __

Cooling Design ang Requirements il ™ LLBE 345 remey
Lubrication Design — AR YT Lires =
Turbine-Generator Performance ITEE o ssses S e
Throttle Flow 1b/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 SEE  Frepogg. S Ar&EFrT
Manufacturer:

Narme: GRS ar e

Location; ' 87711 19 X o

- s
Condenser surface ares (total effective):; sq. ft.
DT.38 Turb./Gen.
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