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/ ELLIOTT Gqol)? Descriptive Scope of Supply

¥ EBARA CORPORATION

Steam Turbine

s B & B & » & & B & S " >

BYRH Single Stage Steam Turbine, Tag No. STG #1

Forged Rotor Shaft

Forged Rotor Disks

Rotor Shaft Grounding Brush, Qty (1)

Valtek-25 Sq.In. Pneumatic Actuator

Mechanical Trip Pin, Overspeed Trip

Remote Trip Device, Electric Solenoid

Babbited Horizontally Split Liner Radial Bearings

Spring Loaded Temperature Sensor, Single Element, Radial Bearings, Total Qty (2)
Thermal Blanket Insulation

Mounting Bolts, Shims, Dowels, and Vertical Jackscrews

Turbine Surface Preparation - Commercial Cleaning (SSPC-SP1/SP6)

Turbine Paint System - Self-Priming Silicone Aluminum Topcoat

Metal flange covers for shipping protection

Warranty is 12 months after start-up or 18 months after shipment, whichever occurs first.

Gear

® & & & & 5 8 » & P

Gear (AGMA), Double helical horizontally offset with integral lube system, stainless steel pipe
Main Oil Pump, shaft driven

Auxiliary Oil Pump, TEFC

Oil Cooler

Oil Filter

Pressure Gauge, Qil Supply (Local Mount)

Low Qil Pressure Switch (Local Mount)

Low Qil Leve! Switch {Local Mount)

Gear Surface Preparation - Commercial Blast (SSPC-SPG)

Gear Paint System - inorganic Zinc Primer/Urethane Enamel Topcoat - Gray (std}

Industrial Type, Low Voltage, Three Phase, Synchronous Generator

® & & & & & & & & » & & & 0 > @

Voltage: 13,200V

Frequency: 60 Hz

Power Factor: 0.8

Insulation: Class H

Temperature Raise: 80 °C /40 °C, Ambient
Altitude : 1000 m or less '
Excitation: Brushiess

Poles:; 4

Connection: WYE

Leads: 6

Enclosure: Open Drip Proof

Bearing Design: Ball Bearings

Permanent Magnet Generator (PMG)
Automatic Voltage Regulator

Two (2) RTD's per Phase (Total = 6)

One (1) RTD per Bearing (Total = 2)
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ELLIOTT B30 Steqm Turbine and Generatar

EBARA CORPORATION e
Control System Description

Turbine Generator Control System

The Turbine Generator Control System incorporates turbine control, auto synchronizing, steam pressure control,
optional temperature and pressure monitoring and generator/intertie protection into a single fully-integrated
cogeneration control system designed to operate in parallel with utility power. The controls incorporate all the
features needed to operate a cogeneration system that maximizes efficiency and is easy to use.

« Automatic controlled start with manual override
« Automatic and manual synchronizing
» Inlet or Exhaust pressure control, with power output limiting
« Electronic overspeed protection to backup mechanical protection on the turbine
« Lube oit pump control, as required
« Turbine generator monitoring including alarming, tripping and data display on the HMI
* Turbine speed
Inlet or exhaust pressure
Lube oil temperature and pressure for pressurized lube systems {optional)
» Vibration and bearing temperature monitoring for the turbine, gear and generator (optional)
» Generator stator temperature monitoring (optional)
= Revenue grade electrical metering for volts, amps, power (kW), kWH, kVAR, frequency and power
factor
« Turbine trip relay, de-energize to trip, sequential trip
= Qverspeed trip
= High bearing vibration [optional)
= High bearing temperature (optional)
® Low lube cil pressure
® High lube oil temperature
= High exhaust pressure
= Customer trips
® Emergency stop pushbuttons

Control System Components

Enclosure — Heavy duty free-standing welded NEMA 12 enclosure with gasketed door and 3-point latch, and
interior light and service receptacle. Dimensions 72H x 36W x 24D

Human Machine Interface (HMI) -- 8 inch color touchscreen HMI in main panel. The following screens are typical.
= Directory screen and other screens required for HMI navigation
» System overview screen showing system status, control mode and a summary of operating
parameters
= Startup screen
» Shutdown screen
m QOverspeed test
» Screens for setpoints for control and monitoring parameters
» Service screens for PID tuning with real time trending
= Alarms and shutdowns
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ELLIOTT 55001 Technical Training

EBARA CORPORATION

Elliott Technical Training - On-site or at Factory

Elliott recommends formal training of your operations and maintenance staff to ensure proper equipment
performance and to minimize life cycle costs. In addition to the equipment addressed in this proposal, Elliott's
Technical Training group is prepared to address your specific needs.

Training can be scheduled at your facility or at our factory in Jeannette, Pennsylvania. Our training programs _
provide experienced instructors to train operator, maintenance, and supervisory personnel in the proper utilization
of your Elliott Steam Turbine Generator. Our primary focus is to provide significant reductions in your operating
and maintenance cost. Proper operation and maintenance is essential for long, reliable equipment life.

Classroom Training Topics Include:

Introduction to Steam Turbines
Qverview of Steam Turbine Components
Auxiliaries

Lubrication System (as applicable)

Gear Overview (if applicable)

Generator Overview

Troubleshooting

Routine Inspections & Preventative Maintenance
Turbine Generator Controls

Equipment Operational Precautions
Operating the Steam Turbine Generator

* & & & & & & » & 9

Factory Training includes (in addition to Classroom Training Topics):

s Tour of manufacturing and assembly operations
¢ Coupling assembly / disassembly

If you are interested in on-site or factory training, please contact the Elliott Technical Training
Depariment at
(724) 600-8521 or training@elliott-turbo.com.

For a formal quote, please provide the following information:

Customer name and Elliott proposal number

Desired training location

Number of Participants/Number of shifts to be trained
Type of Participants (operators, maintenance, etc.)
Desired Length of Training

o0 0 00
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