UNDERGROUND COAL GASIFICATION

Functioning in Angren since 1961 station «<Podzemgas»
(now JSC «Yerostigaz») is the most powerful industrial object
of such kind, which doesn'’t have analogues in the world.

The main purpose of the enterprise is transforming
brown coal into power generating gas with the it's following
use in Angren thermal power station. The enterprise develops
part of Angren brown coal deposit, which is not suitable for
underground and open cut mining on account of technical and
economical causes and mining and geological conditions.

More than 40 year experience of enterprise operation
showed that method of Underground coal gasification allows
to obtain power generating gas in large industrial scales and
provide it’s uninterrupted delivery to the consumer.

Prospecting projects on reconstruction of Angren
and Novo-Angren thermal power stations, forming de-
mand for such kind of production, can stimulate develop-
ment of UCG

MOTIVATION OF TECHNOLOGY CHOICE

One of main sources of thermal and electric energy
in many countries is coal whose share in the world re-
serves of hydrocarbon fuel exceeds 80 %.

The conventional methods of coal extraction require the
presence of man at the stope. In addition, the non-combustible
mass (about 50 %) extracted together with coal and consisting
of ash and moisture causes pollution of the earth’s surface and
atmosphere in the same way as the coal dust does.

The most advanced and safe method of extraction
is the mineless method of underground gasification. The
idea of the possibility of such a process was expressed in
1888 by great Russian scientist D.I. Mendeleyev. In 1911
Ramsay, an Englishman, was the first to obtain gas from
a generator hole.

The underground gasification has a number of ad-
vantages over coal extraction from pits and quarries :
Capital investments in construction of underground
coal gasification stations are less by 2.5 times as com-
pared with those in construction of pits and quarries.
The productivity of labour is the same as in open-cut
mining and 4 times as high as in pits while the cost of
final product being the same as in open-cut mining is
3 to 4 times as low as in extraction from pits.

Hard and dangerous underground labour becomes
unnecessary, working conditions are much better,
and the extraction process can be completely mecha-
nized and automatically controlled.

Coal transportation, loading and unloading are ex-
cluded. No fuel is lost in transportation to the user and
the atmosphere is not polluted with coal dust.
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There is no necessity for large areas for waste and
ash dumps, and this allows conservation of fertile soil.
The cost of land recultivation is five times as low as
that with the conventional method of coal extraction.
The mineless method of underground gasification al-
lows exploitation of coal deposits with unfavourable
mining conditions unsuitable for underground or open-
cut mining. This allows more complete utilization of
coal resources because non-conditioned and over-
balance coal reserves can be used.

Unlike coal combustion, the —underground gasification
requires no fuel preparation, and consequently, no ash
and slag disposal. No environmental pollution occurs
because the gas combustion products are free of solid
particles, carbon oxide, sulphur and nitrogen oxides.

THE STATION PROCESS FLOW

The power-generating gas is produced by the sta-
tion ,Podzemgaz” in underground air-blow gas generators.
An underground gas generator is a system of air blow and
gas outlet holes bored from the surface to a coal seam fol-
lowing a certain scheme.

The underground gas-generating process includes:
preparation of the coal seam for gasification by air-
filtration burning connection of holes and by boring
inclined and horizontal holes forming a solid gasifica-
tion front;
subsequent gasification of the coal seam by air blow.

Air is forced into the coal seam through the air blow
holes arranged in parallel rows along the gas generator gasifi-
cation front. The gas at a temperature of 150 to 350 °C (at the
heads) produced in the underground gas generators is passed
through a system of gas conduits to the station area where it
is cooled and dedusted in cooler scrubbers. The cooler scrub-
bers are provided with an independent water circulation sys-
tem including cold and hot water pumps, settlers, and cooling
towers. The scrubber cycle sewage is cleaned in a dephenoliz-
ing plant and then discharged into the sewerage system. The
cooled and dedusted gas is fed to the Angren thermal power
station through a gas conduit of 2 m in diameter.

The gas is forced to the power station under the ex-
cessive pressure at the gas outlet hole mouth.

GAS GENERATOR LIGHTING AND CONNECTION OF
HOLES

The initial duct in coal between the holes is produced
by hydraulic blasting, and then air is fed into the duct. After
the coal duct is dried by the air flow, the hole is lighted up.
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The coal seam is lighted up by throwing burning-hot
coke into the hole through a sluice without any interruption
of the air blow intended to maintain the coal seam burning.

After the gas generator is lighted up, air is forced for
connection of the adjacent holes. Thus, the fire initiation
site gradually moving from one hole to another intercon-
nects all the holes and forms gasification ducts. A sharp
drop in pressure and increase in air flow rate are indicative
of the complete connection of holes.

BUILDINGS AND STRUCTURES OF THE STATION
The station ,Podzemgaz” includes :

(@) underground gas generators with holes and service
lines;

(b) air blower shop including three air turbo-blowers rated
at 3 atm compressed air pressure, two turbo-com-
pressors rated at up to 6 atm compressed air pres-
sure, and six piston compressors rated at up to 40 atm
compressed air pressure;

(c) scrubber department including eight stage-type scrub-
bers intended for gas cooling and dedusting;

(d) underground gas main of 2 m in diameter and 5 km in
length laid from the station area to the electric power
station;

(e) water circulation system including two scrubber-cycle
cooling towers, a cooling tower for the conventionally
clean water cycle, pumping plant, and settlers;

(f) dephenolizing plant for sewage treatment;

(g) machine shop, steam boiler house, garage, main of-
fice, management and service centre, canteen, and
other auxiliary buildings;

(h) pumping plant intended to feed fresh water to the sta-
tion area.

MAIN TECHNICAL DATE ON THE STATION

— Depth of coal seam occurrence, m — 130+300
— Coal seam thickness, m — 0,2+15

— Heat value of coal, kcal/kg — 2800+3200

— Ash content of coal, % — 15+21

— Moisture content of coal, % — 30+35

— Hole diameter, mm — 150+200

— Heat value of gas, kcal/m®* — 800+1000

— Chemical efficiency of gasification, % — 70+85
— Underground loss of coal, % — 5+15

— Gas yield per 1 kg coal, m® — 3,0+3,4

— Air consumption per 1 m3 gas, m® — 0,8+0,9
— Power efficiency of the station taking into account the

auxiliary consumers, % — 80+86

GAS COMPOSITION (vol.%)

CO,—20+22  CO,—4,0+7,0
0,—05+0,3  H,—22,0+22,4
CH,—2,2+30  CmHn—0,2+0,3
N, — 50,6+44,4

Zrodto: sscYEROSTIGAZ - Uzbekistan

Uruchomiono pierwsza w Polsce

Pierwszg w Polsce japonskag elektrownie wiatrowg
oficjalnie uruchomiono 10 wrzesnia w tosinie k. Stupska
(Pomorskie).

Obiekt zbudowany kosztem 74 min euro przez spot-
ke Zajgczkowo Windfarm, ktorej gtéwnymi udziatowcami
sq japonskie koncerny Mutsui i J-Power, to 24 turbiny
o tgcznej mocy 48 megawatow.

Elektrownia w tosinie ma rocznie produkowa¢ 106-
110 gigawatogodzin energii. Jak powiedziat menadzer pro-
jektu Jan Michatowski, wystarczy to na pokrycie rocznego
zapotrzebowania ok. 30-tysiecznego miasta.

Energie od farmy wiatrowej w tosinie bedzie odbie-
rac¢ spotka Energia - Obrot SA wchodzaca w sktad koncer-
nu Energa SA.

Keiji Iguchi, prezes spoéfki Zajagczkowo Windfarm,
powiedziat w srode, ze japonskie firmy wybraty na inwe-
stycje Polske ze wzgledu na dobre warunki wiatrowe i rzg-
dowy program wspierania energetyki wiatrowej.

Iguchi dodat, ze inwestycja w tosinie powinna zwré-
Ci¢ sie w ciggu 8-10 lat.
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japonska elektrownie wiatrowag

— Caly projekt rozplanowany jest na 15-20 lat. Chce-
my dalej rozwija¢ energetyke wiatrowg w Polsce, przygo-
towujemy juz kolejne inwestycje - powiedziat Keiji Iguchi.

Wedtug Leszka Kulinskiego, wéjta gminy Kobylnica,
na terenie ktérej lezy tosino, kolejne japonskie inwestycje
réwniez bedg realizowane w gminie.

Uczestniczgcy w uroczysto$ci uruchomienia elektrowni
ambasador Japonii Ryuichi Tanabe podkreslit w wygtoszonym
po polsku krotkim wystgpieniu, ze ,Mitsui i J-Power zapoczat-
kowaty nowe mozliwo$ci japorisko-polskiej wspdtpracy w dzie-
dzinie rozwijania odnawialnych Zrédet energii, co ma tym waz-
niejszy wymiar, iz oba kraje stojg przed wielkim wyzwaniem,
jakim jest redukcja globalnej emisji gazéw cieplarnianych”.

Ambasador dodal, ze obecnie w Polsce dziata 200
japonskich firm, z czego 60 to fabryki.

Budowa wiatrowej farmy w tosinie rozpoczeta sie
wiosng 2007 r. Do sieci przesytowej elektrownie podtgczo-
no w styczniu br. Testy techniczne dostarczonych przez
dunska firme Vestat turbin zakonczono w maju. Eksploa-
tacja elektrowni rozpoczeta sie w sierpniu.

Zrodto: PAP, Wirtualny Nowy Przemyst — Serwis Energrtyka
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