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Coal-Fired Power Plants

L ¥ Part | Reading Comprehension “/‘

In this part, you will read two passages. The purpose of this part is to
increase your reading ability. After each passage, you will find some useful
expressions. Try to remember these phrases which can add up your English

vocabulary of electric power. Now begin your reading.

Introduction to Coal-Fired Power
Plants (1)

Coal-fired plants make up slightly over one-half
of the electric power generation in the United States
and in most other parts of the world.

Coals are generally classified by geological age,
beginning with peat, then lignite, subbituminous, #iL/ fiEik
bituminous, semianthracite, and anthracite. pi:p TE S #

The percentage of oxygen and volatile matter are /% 18 3%/
greatest in peat and lignite, and decrease through #%#
subbituminous, to the lowest percentage in anthracite.
Conversely, the percentage of fixed carbon is greatest
in anthracite and decreases through the bituminous
grades to the lowest percentage in lignite and peat.

Coal is usually hauled from the mines to the #i& i&E#
power plant by railroad. In some cases the coal may
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be shipped partly by river barge or ocean ship. If %4
shipped by rail, each rail car will contain up to 100
tons, which will fuel a 220 MW plant at full load for
approximately one hour®.
Coal is usually prepared for shipment in one of ##
several ways, such as by reducing the lump size to
a maximum of approximately 1. 25 inches. At the
plant site, the coal is further crushed to approxi-
mately a 3/4 inch maximum. In some cases the coal
is washed at the mine site to reduce pyrites and %45
sulphur. B
Rail cars may be unloaded at the plant, either
by opening doors at the bottom of the cars,
dumping into a hopper, or the cars may be turned
upside-down in a rotary trunnion over the hopper. \n X% % %
some cases a mechanical shaking device must be /&
applied to the car to facilitate the removal of coal
from the bottom hopper doors®. In colder climates
thawing facilities must be provided if the coal is {&#&#.#%
frozen in the cars. *
From the unloading hopper the coal is conveyed
by moving inclined rubber belts mounted on steel-
frame galleries to a crusher tower and to the storage
yard or to the elevated coal bunkers, or silos, above % ®/% %
the pulverizer mills. V%' 274 3 3
Deciding on the location of the plant site also #
requires a comprehensive engineering study“’. The
site should be large enough for sufficient coal
storage and should be accessible to coal delivery. It T 4
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should also be suitable for condenser cooling water, #4 %
either from river, or water body, or by cooling
towers.

The plant should be supplied with an elevated
coal bunker above each pulverizer mill, each sized
for several hours of storage. Coal will flow by gravity
to the coal feeders at each mill. A pulverizer mill has
a grinding capacity of up to 60 tons of coal per hour.
An extra or spare mill is usually supplied with each
boiter unit.

Coal “grindability” is an important factor in T g#
selecting coal for a plant, and also for selecting and
sizing pulverizer mills.

Steam generators designed to burn coal must
be “tailored” for the specific coal analysis®. The R##.%
amount of ash and the analysis of the ash are very ##
important. The softening temperature of the ash
determines its tendency to slag ( deposit on metal %
surfaces ). Softening temperatures of 2600 F or
above are more suitable for “dry-bottom” furnaces in B & ¥ &/
which the large ash particles drop to the bottom of ¥ g
the furnace in a solid form (approximately 15% ~
20% of the total ash) and the smaller particles are
carried out in the combustion gases in dry form
called “fly-ash” ( approximately 80% ~ 85%)%.
Coals with ash-softening temperatures of less than
2500 F may be more suitable for “ wet-bottom” & &Hik
furnaces or “ cyclome” furnaces. The chemical #K&
composition of the ash is also very important. The
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corrosive qualities. of .the ash have caused boiler
designers and operators many problems.

The suitable coals are usually selected by the
utility company. However, the suitable coals may be
more expensive and may require greater hauling
distance. In most cases all local coal available in the
required quantities should be used even if some coal
qualities are objectionable®.

The boiler designer can, to some extent,
compensate for undesirable coal qualities. The geometry #Mz
of the furnace and the size and placement of coal # ¥
burners should be such as to prevent flame
impingement on furnace walls®. Superheater tubes * &/ &
near the top of the furnace section should be at a -3
suitable distance above the topmost coal burners. R #/
Superheater and reheater tube sections should have FRB
adequate free spacing for gas passage so that slag
will not be trapped between the tubes.

Notes to Passage A

@ If shipped by rail, each rail car will contain up to 100 tons,
which will fuel a 220 MW plant at full load for approximately
one hour.

Ay ep fuel Jzhid , 378 SO0 “ RS IR K"

LMEN MBERAKEER, SV EMTE 100t R, §¥E
JE G0 AT (it — A 220MW s T AR AR T BT KA —
OGN

® In some cases a mechanical shaking device must be
applied to the car to facilitate the removal of coal from the-
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bottom hopper doors.
A1 shaking device #5 ¥k 33 & , facilitate 18 X & “ {2 i# .
#Bh T ,bottom hopper doors ¥k “JEHET]T" .
LHaER BENE, FENERREIRRIZEEUFBMN
R,

@ Deciding on the location of the plant site also requires a
comprehensive engineering study.
A /8] iR V8 5 3hiA & requires, BIHE 31 A WA IEN E1E .
SAFEN . HER WMBELREN IRHET2EMA

@ Steam generators designed to burn coal must be “tailored”
for the specific coal analysis.
A tailored B JEJE o tailor, R R R “ 4 R, XENT
XRECBREEEM T &M, b &R A E AR R—#,
ERELATERHALME
SRR B BRI IO 4R b 0 B AR 4R 4 S I 0 R A) 0T R E
o

® Softening temperatures of 2600F or above are more suitable
for “dry-bottom” furnaces in which the large ash particles
drop to the bottom of the furnace in a solid form
(approximately 15% ~20% of the total ash) and the smaller
particles are carried out in the combustion gases in dry form
called “fly-ash” (approximately 80% ~85% ).
Z 4] i £ & & Softening temperatures, 7& B 1 0 3% i — 1~ F
“pr”  J8iE R are suitable, furnaces J5 H & i in which 5|
SHNEEKNBHESHBEPEIANEELG, REX
B ABREHEENG, HEATFEHLR, EHFHAE
SN RS A AT, TR S |, A
B3 HA] .

£ A1 N AL IR 7E 2600 42 KB R UL b R RE &
5
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FEEHEY, XM, REOKMUBESEREDPER
JEE (X G BKE ) 15% ~20% ) , T AR Lo/ KB FE MR 48
WP LUBESBRGEHE, IR KBEKRY CK(AL5BK
#r#) 80% ~85% ),

® In most cases all local coal available in the required quantities
should be used even if some coal qualities are objectionable.
&) qualities £ quality E B R, quality FBEE & X £
“RE. SRR HEXENEXR“BHR. SR,
LAFEN EXBEHERT , IEREN—LSELARTEHE,
R Y R R R ERAK

@ The geometry of the furnace and the size and placement of
coal burners should be such as to prevent flame
impingement on furnace walls.
A 4] such as AR — AN E 4, such B RAHE, ERIE, as
RXERA SN EBENG N PEHTEARER, &8
T A 9EIE “are selected” , JFEIMAEREER B WRIE
A4 0 B JLAT T AR R/ DA B R e 2% 84 A B AL AR TE
A K vt 0

Useful Expressions

1) coal-fired plants 3 LV

2) fixed carbon B & Bk

3) full load W R

4) mechanical shaking device  HLERZEE
5) pulverizer B

6) condenser RS

7) cooling tower % HE

8) coal feeder BEN

6
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9) softening temperature AR

10) dry - bottom A HE

11) wet —bottom WA HEE

12) combustion gases WS

13) cyclone furnace i al

14) utility company AR (BT EE
Az A HER)

15) furnace wall LAk

16) thermal power plant KHE T

17) main plant building ESN

18) installed capacity RILAE

19) pulverizing system il R 5E

20) coal —conveying system B RS

Introduction to Coal-Fired
Power Plants (2)

The generous application of soot blowers will &/% k&

help to remove the fouling of slag, which inevitably 3%
will occur. Soot blowers consist of jets of high-
pressure air or steam, which is intended literally to k-2
blow the molten slag off the tubes and wall surfaces.

After the combustion gases pass through all the
heat transfer surfaces, they must be passed through
dust precipitators, and then possibly through B+3%
“scrubbers” to remove sulphur compounds before the # it &
gas is discharged into the atmosphere. The dust
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collector consists of electrostatically charged plates or B £ 8/%
wires installed in a large boxlike structure. S A% V]

Waste disposal is a major concern in coal-fired F#&#
generating plants. Coal fly ash must be collected in
electrostatic precipitators. Fly ash is ash that is
carried in the combustion gases. Heavier ash will fall
to the bottom of the boiler furnace, where it is
collected in a hopper. Facilities must be provided to
remove the dry fly ash from the precipitator hoppers,
and the bottom ash from the boiler bottom hopper.

The fly ash is usually removed by pneumatic conveyors %, % #/i&
to a storage silo system, from which it may be #£% %
trucked away®. In many cases the dry ash may be

used in concrete construction. The boiler bottom ash

may be water sluiced to a storage area, or the
dewatering facility, from which it may be trucked to a B.K/RF
landfill area®. " 35/ KR

Steam turbines for power generation have grown
significantly in size in the last 30 years. At the
present time the maximum capability that can be
developed on a single shaft ( tandem-compound) is /%%
approximately 1, 100, 000kw. This is achieved by
using three double-flow exhaust sections, each with
maximum length last-row blades, a separate casing
for the reheated steam intermediate-pressure section,
and a separate casing for the high-pressure steam®.
Cross-compound( two shafts) turbine units have been J#&
employed occasionally to achieve greater capability
and higher efficiency. Maximum capabilities have

8



