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Condensing Turbine




Constructive Features

Turbine Casing

Made in cast sveel, horizoncal, axially bipartive at os
center line,

The tap casing integrates in the same casting the steam
chest, whose contral valves are wertically assembled at s
Superior part

This is a ¢campact arrangement and has the advantage of
minimizing the thermal stresses criginated during the rapid
start up af the equiprment.

Both top and bottom casings are jointed through high
alloy studs and bolss, uniform and thermally pre tdghtenad,
which assures a perfect sealing,

Two supporting arms in the front part of the casing
peErmit its connection to the front bearing housing, by means of
a balting system besides a rransversal key, which guarantee the
perfect alignment and the suitzble thermal expansion af the
turbine,

Wyhen the terbine is heated, it axially pulls the front
bearing housing over a metallic support, fixed on the baseplate
and guided by lateral slide rulers to its full excent.

The fixed point in the rotor in relation to the wrbine
casing is the thrust bearing, assembled at the front part of the
roter, minimizing the relative mowvement between the
stationary and rotating parts of the turbine,

Multi Control Valves

Direct driven thrawgh an elecoric and hydraulic actuator
that receives an electronic signal from the digital speed
governor, guarantesing a good performance at partial loads,

There are four control vahbes, vertically assembled, which
eliminates any inconvenient dug harizontal support between
valve spindle and guide bushes,

The control valves operate against the action of
individual compression springs, which assure an additional
protecticn in case of emergency shuts down.

Each wvalve controls che sceam zdmission for a group
of the first stage nozzles, maintaining a suitable pressure
at the high pressure casing of the turbine,

Dwring the turbine automatic start the contral valves are
partially opened to assure that the steam heats the casing in a
uniform way.The casing heatng minimizes the thermal
stresses and the resulting deformations, avoiding the physical
cantact Between rotar shaft and its sealing.




Stop and Emergency Valve

Of the guick shut off type, hydraulic actuated, permits to
be tested for free movement with the wrbing running,
accerding ta APl 812 Smandard requiremente,

It is maunted on a valve body made in the same casing
material and can be removed without to be necessary to
disconnect the admission steam piping.

The wvalve bedy is provided internally with a stainless
steel steam strainer wpstream to the stop and emergency valve
for the protection against forgign material entrance, coming
from the admissian steam piping,

Controlled Extraction Valve

The gate type, for low extraction pressures

The opening af the stop and emergency valve i done
aucematically and in 2 such way thac the curbine have the speed
ramp strictly according the starting curve specified by MG The
spead ramp is configured on the turbine speed governor, so
that it does not depend on the operator action to stars,

In any emergency situation. the stop and emergency valve
aperates automatically, clasing the steam admission to the
turbine and stapping it safek

The H Series turbines can be fited with concrolled
extraction valves for up to 95% of the total admission steam
flow:

Two types of contrelled extraction valves are possible:

The vertical type, for high and medium
extraction pressures




Rotor

Of the integral type, made in high alloy forged steel,
ultrasenic tested and dynamically balancad.

The roter is balanced at each stage of the blading
assembly process, with a high degree of precision, which
assures a smooth functioning and a long useful e w the

eduipaent.

Advanced Blade Technology

The various blade profiles were developed through the
most  medern  technelagy  using  three  dimensional
finire elements analysis, which assures the development of
projocts mechanically optimized, with the mest efficient
thermodynamic energy conversicn.

Overspeed Trip System

The overspeed protection of the turbing is normalky i
done by the electronic and digital Woadward Protach 203 |
system, of the triple redundancy, I

Cptionally, a mechanical type overspeed trip device can |
alse be installed, :

Shaft Sealing of Steam

Through mecallic labyrinth rings, made in stainless steel,
fitved with an extracton gland steam system,

The sealing berween the stages is done by floating type
labyrinchs assembled on the diaphragms, which maincain an
effective shaft sealing and are easily replaced.

The external sealing can be made

by beth feating type labyrinchs or
seqling strips mounted on rotor shaft

and sealing bushes.




Turbine Bearings Qil System

Bath thrust and journal bearings are of the tiling pad Of the forced feed oype, consists of a cencralized unit,
type, being the pads covered with white meeal, suaranceeing

A " . supplying il for the commen lubrication of turbine, gearbox
high dynamic stabilicy for the ourbine rator,

and driven equipment. besides to supply ol for the turbine
cantral cil circwic and including:

The chrust bearing are capable to bear the axial chrust in both
directions.

= il reservair with level gauge, went and drain

= Twin oil coaler with change aver valve

= Duplex oil filker for the lube oil system

®= Dplex il filter for the contral il system

= Gearbox low speed shaft driven main lube and
contral oil pump

= AT eleceric motor driven auxiliary lube and conoral
oil purmp

= D electric motor driven or awxiliary steam trbine
driven coast down emergency ol pump

= AT eleceric motor driven barring and lifting device
_qil pump

= 3l mist excraction fan

= Pressure relief, concral, check and black valves, orifice
plates and flow gauges at bearing housing drain piping

= il piping




Control Panel

Specially design and manufagtured under the mast exigent applicable standards, includes all the necessary equipment and functions
for the turbine and gearbax unit supervision, contral and protectian, as for example:

" Axial displacement and relative vibration manitaring at
the bearing adjacent region of the rotor shaft

® Programmable Logic Contreller = PLC

" Digiral speed governor

= Digical overspeed trip sysiem

® Human-nmachine incerface {HMI) including all alarm and
shut desen funcdons for the supervision, contrel and
protectian of wrbine and gearbox unit

® Independent and redundanc shut down circuit, permitting

the ol wrbine and gearbox protection, even in the
eventual and accidental loose of the PLC logic

B Lube ail pumps automation

= Oil pumps contrel swicches

= Possibility for the complete shut down circuit test during
turbine normal operation

= Admission steam pressure control

= Extraction steam pressure control

= Ewhaust steam pressure control

* Parmission for the generated power control

® Frequency conorol

" |ncerconnection with digital control systems = S0DC




Service

Permanent factary and technical assistance teams for 24 hours per day attendance

Turbine user technical assistance

Tachnical group. including mechanical, elecorical and electranie enginesrs, supervisors and assemblers experts for field
services attendance as for example:

* Technical assistance to the user
® Problem solutions and repair

® Parts and components replacement
# Equipment manitaring

= Fusctianing evaluation

* Betrofit studies

= Plant and pracess studies

" Disassembly and reassembly

= Mew egquipment erection

= Comissioning and tests

= Start up

Erection, Tests, Comissioning and Start up Supervision

Cur teamn of technicians and engineers can supervise the installation of new turbines and their auxiliary systems, including
the fellawing activities:
= Checking and preparaticn of the civil base of foundation, before receive the equipment
® Equipment location and erection on the base of foundadon
= Equipment leveling and pre-alignment
® Complete oil piping pickling
= il, warer and condensace piping interconnection
® Local instrument and panel interconnecton
= Final alignmen:
® Steam piping blowing supervision
= Turbine admission, extraction and exhaust flanges forces and moments evaluation
® Comissioning of complete oil, steam, electrical, governing, safety and protection steam systems
= Start up and performance evaluation
" Load rejection test follow up
= Acsisted operation
" Maintenznce and operation personnel training

ISO 9001:2000 Qualification
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Client Training

Training program

Introduction
MG Company

Product portfolio

Steam turbines

General

= Backpressure
= Condensing
= Extraction

Turbine description
Casing

Raorcor

Criaphragms

Bearing housing

Bearings

Barring system

Seearn and oil gland systems
Couplings

Instrumentation
Diagram (P&l)
General

= [iagram axplanation
® |nscrumentation

Steam system (P&I)
Sueam and condensats
diagram

Sealing system

Seeam draining syscem
alves

Steam Sysem maintenznoe
Protection system {alarm
and shut down)
Troubleshooting

Oil system (P&I)

Lube ail diagram

Contral oil diagran
Contral walves

Purnps and filcers

Oil syscem maintenande
Protection system  (alarm
znd shut down))
Troubleshooting

Preventive
Maintenance
Basic aspecrs
Operating data
Inspections during
operation

Corrective
Maintenance

Basic aspeces
Cverhaul schedule
Revision intervals
Preparaton for the
averhaul

Spare parts
Start up
Two years operatian

Instrumentation
Diagrams (P£l)
Steam and condensate
systems

Lubse and cantral oil
Systems

Protective and safety
equipment and
instruments

Owerspeed trip

Stop and emergency valve
Termnperature switches
Pressure swicches
Salenold valves

Wibration and axial
displacement monitoring

Turbine Inspection
Crainage of steam lines
Check of alignment
Check of clearances
Check of bearings

Operation

Typical seart up procedure
Thermal distribution

Operational aspects
Typical shut down
procedure

Treubleshooting

Operation under an
emergency situation

Evaluation
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