Fluidized Bed Combustion Technology(3)

CONTROL

ACID GASEMISSION

(FBC, most environmentally

friendly system)

Followed by

through the sand returning pipe by blower.

a) Fluidized Bed Temperature Control

The bed temperatureis controlled between approximately 750 — 950
oC by varying the speed of the cod screw feeder in responsetoasignd
from the steam pressure and the bed temperature (2 factors)

b) FreeBoard Draught Control

Thedraught inthe free board is controlled a gpproximately —-50 Paby
adjusting the induced draught fan damper located after the multi-
cyclone dust collector.

¢) Fluidized Bed Load Control

Under normad operating conditions, amanua st point formsthe load
sgnd. Thissgnd isused to adjust the fluidizing fan damper. Asthe
amount of ar isvaried to the furnace, the cod feed rate will beregulated
to maintain the bed temperature. Thefluidizing fan damper control is
c;\‘/;idﬁ?/if the flow measurement indicates afluidizing velocity of less
than 1m/s.

d) BedLevel Control

Bed pressure is used to control the bed depth between an effective
datic height of 120 mm to 180 mm. Asthe bed pressure reachesthe
lower limit, the bed materid isintroduced to the bed by starting the bed

RS HROREFPMvantages of the fluidized bed bailer isthe fact that
the temperature spread in the furnace is small due to solid mobility in
the fluidized state. This feature is commonly exploited for sulphur
cgpture using limestone;

CaCO3—— CaO + CO2

2Ca0 + 2802 + 02

2CaS04

The thermodynamic stability of the sulphur capture product declines sharply
astemperatureisincreased above 900 oC and for thisreason, bed temperature
ismaintained between 800 —900 oC. Ca/Smolar feed ratio of around 2—2.5 are
typically used and sul phur capture efficiency for thistype of systemisusually
inthe range 70-90 percent, depending on limestone reactivity. Soft, dolomitic
limestones are generally the most effective for this service.
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In an overdl sense, FBC acid gas emissions are dramaticaly lower
than those from other combustion system such as chain grate stoker,
underfeed stoker, pulverized cod spreader etc.,( without externd flue
gas treatment). Emission limits of (typicaly) 200-300 ppm for Sox
and 100-150 ppm for Nox can usualy be met without resorting to post
trestment of flue gas.

The carbon content of the bed istypicaly around 2-3 percent (as cod
being 5% of thetota bed materid) and the baance of the bed meterid
can be ash, sulphated limestone or sand. The preferred mode of
operaion isoneinwhich ash and limestone make up thebed. Insome
inganceslimestoneisnot needed and ash content istoo low and frigble
enough to bresk down to fine particle and be carried out of the bed.
This case is specidly with the“ ADARO COAL” of Kdimantan,
Indonesia, which contains only 1 % ash and 0.1 % sulphur. In such
casesit is necessary to add a materia such as sand to the bed to
maintain a suitable inventory in the sysem. The performance of a
particular cod in reaion to bed ash formation can be highly sgnificant
from afued sdection point of view —aboiler operator may not wishto
add sand/limestone purely for maintenance of asuitable bed. Insuch
cases the supplier of a cod which does not have good bed-forming
properties may need to “spike’ the fuel with bed-forming agents.



