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STEAM GENERATORS

STF supplies a full line of Package and Bi-Drum Vertical Flow Bailers
designed to meet the most demanding requirements in terms of capacity,

performances, emissions, operating flexibility, long term reliability and
low maintenance costs.

FRONT VIEW - DANGOTE
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ADDITIONAL FEATURES

MAIN TECHNICAL FEATURES OPERATIONAL FLEXIBILITY
= Large oversized furnace * High tumdown
* Two drums design « Extended low load operation
« Oversized steam drums with high efficiency intemals « Warm/hot stand by
* MONO-WALL fin tube construction * Fasi ramping for cogenaration back up
« Comvective or radiant super-heater * Large load swings
* Fully drainable super-heater * Fuel complex combination firing
* Minimum refractory + Multiple operation conditions
» [ ow NOx burners, flue gas recirculation * One button start-up
» Fueds: natural gas, light oil, heavy oil, refinery gas, = Critical service availability
fow heating value gases.
INTEGRATED DESIGN OPTIMIZED PERFORMANCES
» Mass & thermal balances = Thermal efficiency
» Noise & vibration analysis » Auxifiary powar consumption
» Cabling, conduit & tubing = Emissions control & abatement
» Instrumentation, BCS, BMS
* Piping and valves

= Cabling, cable trays & conduit
» Racks and structural steel




PACKAGE bolilers

Steam capacity range from 50 to 200 tons/h

Steam goeneration today asks for strict adherence o emission
reguiations, ulilization of alternative fuels, and minimization of
oparating and maintenance costs.

In this complex scenario, STF is able o provide a complele
solution to your sleam ganaration needs.

Cur experiance diversification of products and comvmitments o

engineering integrity, ensure STF quality, resulting in maximum
equipmernt avallability and relable source of steam for your

process, power or healing requiremeants.

At STE our focus is on total system integrafion amd
optimization.

Total System integration and optimization are our goals,

By utilizing state-of-the-art automalion tools, STF can apply
technical and cost factors in a combined value-added analysis
salisfying our cusiomers unNgue neads.

This provides our enginears the necessary degree of freedom
to design the best systemn for each customer by balancing
capital and operational cosis.

Corporate experts in specialized fields such as combusiion,
clreulation, noise, vibration, metallurgy and global procurement
are drawn upon as required o effeciiely address the most
complex profect requirements.

Cur prodguct focus iz supported by the manufaciuning and
financial resources of the entire STF organization.




Each boiler model coniains pre-engineered opfions like:

* lfvee upper steam drum size options, o minimize cost and optimize
performance flexibility, combined to utility quality of drum internals;

= three boller bank femplates;

= iwo boller bank longitudinal pitches;

» three super-heater templatas x 2 tube ODs,

metallurgical design well over opevaiing range and an advanced anti-
vibration design.

Threa comvective banks are provided for - the boiler in order to
minimize the auxiliary load and maximize the performance.

Package Boilars are capable of bumning the majority of Gaseous and Liguid
Fuslzs, aither natural or by-products of refinery process.

Gaseous Fuels include Natural Gas, Refinery Process Gases (high hydrogen,
tall gas, alcohols), Landfill Gas, CO & Blast Furnace Gas, Coke Gas, Waste
Gasas.

Liquid Fuels inciude Oils (No. 2, No. 6 & Bunker C, Diesal, Cracker Boftom,
Pitch), Alcohols (Methanol, Ethanal), Waste Liguids.




DESIGN AND TECHNICAL FEATURES

MONO-WALL MEMBRANE CONSTRUCTION and FURNACE DESIGN

Boilar wall are designed as mono wall finmed tubes, with a high uiility grade
construction and fins sultably sired to ensure the thermal integrity and
gas tight of tha furmnace.

Utifization of refractory mataerials is minimized, with a greal advantage in

terms of boiter refiabilty, oulage planning, maintenance activities. ! g
In addition a complete fuel combustion is assured as flue gases cannot by-
pass the boiler convective seciions. /'E
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STANDARD BOILER
DETAILS




Steam capacity range from 100 to 455 tons/h

The Bi-Drum Verlical Flow pre-engineered generator has proven itself
aver the years, reliably meeting the rigorous demands of industrial

steam producers.

STF Bi-Drum Vertical Flow present a constant cross of the furnace and
boiler bank, whilst setting of the boiler width defines the boiler production

in accordance to the design output required by the Client

The boiler design can be alsc oplimized by pre-engineering design
flaxibilitios and alowance for granting special modifications o standard
modeds.

Standard for the sefection of a Bi-Drum Vertical Flow Boller capable to
suit the Client requirements, are based on the boiler ance

program, the maximum heat volumetric liberation rate allowed, furnace

width, maximum flue gas flow, maximum flue gas temperature at the
boiler outlet.

Burnars are fuel Mexible, being capable of burning the majority of Gaseous
and Liquid Fuels, either natural or by-products of refinery process.
Gaseous Fuels include Natural Gas, Refinery Process Gases (high hydrogen,
tail gas, refinary fuel gas), Landfill Gas, CO & Blast Fumace Gas, Coke Gas,
Waste Gases. Liquid Fusls include Oils (normal fued of, ght fuel oil, diased),
Waste Liquids.

Firing systems are designed and engineerad to achieve for all fuels the
required combustion parameters with safety, ease of control, refiability;
granting that the emissions are within the required limits, with a minimum
of maintenance.

Circulation in this tvpe of bollers is provided by the differance in specific
gravity of the fiuid in the heated circuits (water-steam mixture) and in the
downcomer tubos (waler orly).

SERIES BI-DRUM VERTICAL FLOW

Steam production can vary from 100 tons/hour to 455 tonsfhour with

superheated steam temperature of 540 “C at the operating pressure of 110
barg, granting the best available fechnology for the emission using a wide

variaty of gaseous and liquid fues.







Bi-Drum Vertical Flow Boilers may be used BI_DR UM VER T[CAL FL O W

in the following applications:

» Chamical Plants, Gas Plants & Peiroleum Refinerios
= Power and Cogenaration Flants & Combined Cycles
» Manufacturing Indusiries & Districis Hoating

* Sugar Cane & Paper Indusirias

* Desalination Plants.

STF Bi-Drum Verfical Flow Boilers are bottom supported, with
complele walter cooled fumace walls, Iwo drums {waler and
steam) D-style dosign, with furnace walls and boiler bank fubos
“roled expanded” to the drums.

This design facitates a controlled expansion of the bofer
pressure parts while allowing for the inclusion of a hopper
bottorn for an easy removal of the ashes.

(3as fMow is perpandicular to the steam drum providing uniform
haat &ll cross the drum width, resulling in a steady configuration
of the drum level,

Suitable manholes and access doors are installed in water drum
{lower) and steam drum {upper) as well as in furnace walls o
assire an aasy access for inspection and maintanance.
Steam drums are generously sized in diameter allowing an
axcedlent waltor/stoam soparalion performance, enhanced by
the high grade of the drum internals ke the Primary Horizontal
Cyclones and Integral Chevron Dryers, easy o be installed and
removed providing dry steam fo the super-hoatar soctions and
steam free waler to the down-comer sysiam.

Boiler Retention Capacity at MCR and Load Swing Capability
are alzo increased, facilitaiing an improved response (o procoss
demand.

Thefumaces designed toassurea Low Volumetric Heat Release
Rale combined with an opiimized cross section and length,
resufting ideally suited for burners Low NOx application.
Large furnace cross section efiminates flame impingement on
boiler tubes emhancing fumace longeavily, whilst 8 Consaervative x .

Heat Relsase Rate faciiiiatas low maimtenance and long-life Tube to Drum DRUMS DRUMS

tube integrity. connections detalls < 63.5 mm < 2% inches > 63.5 mm > 2¥% inches

Large oversized drum




APPLICATIONS

Sile view




DESIGN AND TECHNICAL FEATURES

Boilar walls are designed as fubular membranes, mono wall firmed hubas,
with a high utility grade construction.

Fins are suitably sired to ensure the thermal infegrity of tha baoiler.

Thiz arrangement, equally effective with pressurired or balanced draft
oparation, confributes to high levels of boller efficiency by reducing
using of refractory materials, with a greal advantage in terms of refiabiity,
maintenance activities, outage planning, minimizing as well casing cormosion

andlor gas leakage throughout the life of the steam genealor,

Chzorvalion and access doors, propenly designed, (fixod, pressure fight,
air aspirating dasign) are provided in suitable positions to allow a compleie
controf of the operating conditions of the boiller, an easy access for
inspaction and maintenanca.

Tubas are bant around all openings (mo bifurcation of steam fow),
aliminating the risk of possible localized circulation patterns that may cause
panel hot-zones leading to tube faflure. The fumace walls are made up
of shop-prefabricated panels assembled through a contfinuous welding of
adjacant fubes, with or without fins, carried out with single or multiple head
submerged arc automatic welding machines.

These panels are maitchoed fogether duning the erection fo form a siurdy
mefal casing thal completely encioses the steam generafor saction,
pevforming & dual function of haat transfer surface and sealing against file
gas leakage.

The gas tight enclosure prevents the flue gas by-passing the furmnace o
the comection bank, which wouwld lead to a high emission of CO reducing
thermal efficiency, maintaining boller integrity.

Boilar super-heaters may be non drainable or fully drainable, located inside
the fumace or in a8 convective araa of the boflar.

Non drainable super-heaters are located inside the boiler fumace, protected
from radiation by the tubes of the furnace nose, supported of furnace wall
headers, provided with stalnless steal side-lto-side spacers 1o guide the
thermal expansion of the cofl piping.
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Dangote Power Plant
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Fully drainatye super-haalers are located in a comective area betwean the
furmace rear wall and convection bank front wall, are properly supported
on furnace rear wall and comection bank front wall, provided with support
spacers batwean the coll piping.

Headers are located outside the flue gas path.

Temperature of superheated steam s controfled, when required, by a
spray lype destuperheater, instaflled in the intermediate lempearalure Zone
to assure a uniform  mixing and a quick complete evaporation of the water
injecied into the steam Mow.

Stringeant fAuid and vibration design criteria promoie boiler life by ensuring
& uniform fow distribution and minimizing fow induced vibrations.

An oplimized Boiler Bank consisis of a finely tuned convective surface that
balances good heat transfer with reduced draft losses.

Dangote Power Plant
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SHOP PREFABRICATION

STF Bi-Dyum Vertical Flow Bollers can be shipped to Typical and Complete Sequence Assombly
site in different configurations:

s dizassombled compongnis, loose fubes and
paneis;

* hoiler bank completely assembled, loose tubes
and parts;

» complatedy assembiled,

Mafor boller components may be delivered at site
as foffows:
Steam Drums (water and steam drums): supplied

as single pleces, intarnal defalls fcyclones and
chevron dryers) installed.

Super-heater headers are supplied as single
pleces, stubs welded, whilst super-heater coils are

delfvered fully prefabricated, ready to be walded
to the hoadar siubs.

Fumace Right and Left Side Walls, Front Wall, Rear Wall, Roof and Floor Walls:

supplied in complete panals of tubas, ready to be assembled and welded at site to form the boiler
furmace.

Tubes are ready fo be expanded into the sfeam/water drums andfor welded fo the adjacent walls
pangds. Upper and lower headers of fumace side paneds, provided with nozzles o be welded o nisers
and down-comers, are already walded to the panels.

Riser Tubes: suppiied as single spools, bent, cut and bevelled for welding to the steam drum and/or
side wall header nozzles.

Boiler Bank Front Wall, Intermediate Wall, Rear Wall, Infernal Tubas:

to be supplied at site by longitudinal welding to form the complaete boiler bank. Tubes ends are already
to be expanded into waterisleam drums.




TRANSPORT TO SITE and ERECTION










TERMOTECNICA INDUSTRIALE
Z|. -Yiale Brodolini

B4091 Battipaglia (5A) italia

Tel. +30 0628 6163

Fax +359 0828 307 444

wany termaotecnica.it

e-meail: infof@termotacnica.i

BOILER DEPARTMENT MAGENTA
ia Fobecco, 20

20013 Magenta (M) lialia

Tel. + 35 0828 8163

Fax + 39 0828 307 444

E-mail: infoi@termotecnica.if
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