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‘Fable 3.7.1 Comparison of Transport Methods for Combustion Residue
{Transport between the power plant and the slurry area)

Concern Transport by Transport by - | Transport by piping
L truck conveyer L

Operationtime | 2shifls 2 shifts conlinuous
Investment cost very high very high moderate
Maintenance demand __high moderate high
QOperation cost very high moderate moderate
Staft* 30 persons 18 persons 12 persons’
Deposit watering necessary - necessary " not necessary
Deposit solidification none none expectable
Watertight block not Inecéssary not necessary necessary

*Only in the moisturizers and the sturry center
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e, RAFIVH. K4 FBBNK. 2TOMES SR TMHDIL X DB SR 100t/
h DERFRAEA IH 0fidb Do H 4 T DOMO S {1k Borsod-100-M ¥ 4 7, 1o 2 i
Borsod-100-R ¥ 4 7 Ch b, THIE, #A B LUK ISR & (18 U8B RR
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Table 3.8.1 BORSOD - 160 - M and BORSOD - 100 - R Boilers

Dencmination BORSOD-160-M BORSOD - 100-R
1-8 9, 10
Nominal output t/h | 100 100
Max. output {2x3 hours) t/h 110 110
Surfaces - evaporating m? 461.5 506.6
O SHAL . 4750 329.0
-SH-II. o  89.0 : 160.0
L SH.TIL = 3900 |l 2160
“ECO 1,460 | 17080
o Sum 28816 2,146
Volume - water m? f 33.5 | - ' 60.0
~steam : _ 7.0 '

-ECO b 12.0 |
Operational pressure bar | 194 o 78.0
Design pressure bar 1 8235 o 82.35

" | Pressure test bar : 102.0 1020 o
[ Steam tempefature °9_ 500.0 - ' 500.0
"| Feed water temperature *C 1900 _ 190.0

~ ‘| License of operation valid  2001.XI131, | 2014XIL3L
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Table 3.8.2 Contracted Peak Heat Demand

T3/ I t/h
- 29 bar 135 119.48
#E A 15 bar__ 11 896
6bar | 428 3144 |
R At 1888 162.88
Bk | as0s80°0) - 78.35
Total : 1838.8 241.23
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Table 3.8.3 Secasonal Fluctuationé of the Heat Demand

| omtwE | x® | u#
29 bar. steam MW 76 24
15 bar. steam MW 8 2 _ |
6 bar. steam MW 22
total. steam MW 106 32
Hot water MW 33 G
Grand total MW 139 38

@ HRHHREORIELES
R RRORIURIE T £ 2 3.84 1R,

Table 3.8.4 Heat Supply Capacity After Renovation

Tuarbine Steam con- | 29 bar | 15bar | 6 bar | Hot water
S sumption t/h |. t/h t/h 1 t/h ,,,;D'JL

V. 112 : o 63

VIl 90 60 30 |
NewszMw | 255 | 110 | a4 .
Tota! output : 10 74 R 63 ¢

; el t:o)'ijw by ii’ﬁ?é&%f#fi: b4y Mo RRE (100 t/h>'<4) REQ RT3
REEN RO LER DR D, |

150MWe 2. = v b A LA B & LUF O BB L S b,
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Table 3.8.5 OQOperation Mode Pattern After Commissioning of the New Unit

LR A B

BEEAS 1 aXx100t/h 1 &Ek _ RMGER
Wrah 444 t/h wafEE | m

Table 3.86 Heat Production Capacily

o A _ i A ‘B
BHEEA 5 Mw 215 287
A4 g Mw| 329
EXEa MWl 544 287
BUKTEIRI X DA Mw! 162 | -
RA - MR X 2 RAR Mw| 36
ISt MW| 11 [ e
oA | Mw 3
LSRN MW | 253 46
| s~ o | Mw 291 241
|oosk (€-2) MW 2a | o2a1
(B o imw #50 [ 0.
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Table 3.8.7 Tube Wall Thickness

Boilers No. 5 No. 7. No.$ | No.10
Chamber catculated @GTx4 @ @5Tx4 @5Tx4 I57x4
measures straight//bended | 2.6972.64 @ | 2.69/2.64 | 269261 | 2.69/2.64
ECO @3x32 | @318x40 | @32x32 | @3232
tubes 1.42 142 o
Suspension @32x5 332x5 &32x5 332x5
| tubes 135 1.35 ]
Superheater SH-1 @32x4 2331.8x4 &32x4 ‘@32x4
" tubes 1.38 1.38
Superheater SH-3 @38x5 @38x5 Schott
B tubes 3.03 303 | @38x4
Qualification Licence of Preserved Stand-by Stand-by
operation + | "Permanenc
Out of e shortage"
operation Out of
| operation
Air preheaters | Combined steel Lower. inlet edges worn.
' plate lined permanent fixing needed
box type (old| After1988 |
‘ .fashioined) and|  Tubular © Damaged. clogged.
o cast - 1 Lmn (bare)” : -~ replacement difficult
| finned type. ° e

W According to original drawings (chosendimension)

™ Calculated dimension (dimensions)

 Allofthe tubes chec‘ked.pro{'ed that all measured thickness were well above the calculated

- values.
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 Ca(OH) + SO; — CaSO; + 1/2 H;0 + 1/2 H,0
 CﬁQﬁ1/20r4&$Q

B

M%Hubﬁl#47#6@754???1%ﬂm1%0M%ﬁmmﬁﬁmﬁﬁmﬁsﬁ%

Coenkiak,

Ca/S TN 1.35 2.00
HTIRBGE t/h 15.80 23.43
© Rt

CPERBREBORME MR RS LY ) AL BERAN YA RS FRA THHD T
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“Table 3.8.9 Summary of ’l‘hérmal Calculatiﬁns

BORSOD 100 - M bculers Nos. 5 & 7

Fuel ‘ - Gas _ . - Gil o
Boiler boad %! uol o] 30| a10] 100 30
Boiler efficiency %| 923 926| - 910 923 92.21 . 90.7
Natural gas Nm3*~h 8,687t 17902 2428 o S .
o . kgh - 40 ] a.218| 6688|2068
Combustion air - Nm3/h| 92,317] 83979 25636 | 89,515| 81,430 24,703
Recirc. flue gas - Nm3/h c-0f - 0] 48000 0 o] 48,000
Flue at boiler outlet Nm"/h 118,806| 108,076 | - 32,992 112 240 i 101 193 £ 30,811
Temp. of flue gas S| Ta2dl T iz malT sl s 1)
BORSOD - 100 - R boilers Nos. 9 & 10
Fuel . Gas. _ . 0il
Boiler boad % 110]  100] 30| ato] 100 30
Boiler efficiency % -92.1 92.3 90.5 91.7] 917 89.9
Natural gas ‘Nm?/h 8,667| 7862 2405 - - -
Qil - kg/hy A -] 7898 6726 2057
Combustion air Nm®/h| 93397 | 85427 30953 | 88,446 [ 80,406 | 29,063
Recire. flue gas Nmi/h oo 6 50,000 | 10,000| 10,000| 50,000
| Plue at boiler outlet Nm?®/h 128,284 | 117,336| 40,742 | 117,708 10_7,008 "37,200
Temp. of flue gas °C 145/- 141 127 169] - 163 140

No calorifier, but with hot air recirculation.
Nominal load 100 % = 100 t/h o
Limited duration of operation at 110 % (max. allowed duration 2x3 hours)
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Table 3.8.10 Comparison of Alternatives

@ H PCF+FGD % A A - BREHBRRYEA
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- BT AR T
REMR AN | A it NOx /¥—
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| greih PR
B 2100 BB RB O OO £ 2 | ASibIc X DR oE#T D
LB, KA TIREREY RIS B L
HERIGRT | 2005 ERBOKEEE 2 Y T 2005 SERMOIEL 2 Y 7
L 62,710,000 USD . 46,818,400 USD
i tes S Y ' L25%SF
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 ERAER 1500 MW

TR AR BB R 1500 MW
CENEAWRE  87%
SRR T RER R AR 137 MW
{RAYBE _ 720 hrs/y
SRBITEARAE RS BT (~ 10%) 810 hrs/y -
S ORERSE OSARE®) 0 7,200 hrs Sy
- AR ' : 1m6MW
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4.1.2

29 33 LU 15 7% MR BA  70t/h 62 MW

Gt VAR BA 23 ¢/h 18 MW
Bk (150,780T) BA 50 MW
4 Bt KA 130 MW
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Table 4.1.2 Main Equipment in the Steam-Water Cycle

Equipment " Set Main Parameters
CFB boiler system 1 4607430 t/h (reheat)
| ¥65/46 bar (reheat) .
1 540/540°C  (reheat)
Steam turbine 1 460 t/h, 150 MW |
HP by-pass 1 270 t/h (60%),165/50 bar
LP by-pass 1 330 t/h, 45/3/0.1bar
Condenser ‘1 | 300 t/h, 0.09 bar, 186
| MW X
Vacuum pump 3
Wet cooling tower 1 :
Cooling water pump, 3 x 50% 3 | 3x 11,000 m¥%h
Condensate pump, 2 x 100 % 2 | 2x 340 m¥h, 20 bar ]
LP feed water heater 4 | sx1Z2MW, 1x14MW
Heater condensate pump, 2 x 160 % 2 2 x 40 m¥h, 20 bar
Heat exchanger returning pump, 2 x| 2 2 x 70 m¥h, 20 bar
100% | o L A
Feedwater tank with deaerator o] 150 m3, 10 bar/180°C
Feed pump, 3x 50 % 3. | 3x3201n%h, 210 bar
HP feedwater preheater 2 l2x1TMw
Steam 'reducing station - for a@:xiliary 1 85 t/h, 50/15 bar
pipe L L :
‘| Hot water heat exchanger (base and| 2 28 MW (PN10)
peck) - | 22 MW (PN40)
Hot water circulating pump, 3x50% 3 3 x 600 m%¥%h, 185 m,
Condense tank - 1 | 200m3
Condense feed back pump, 2x 100% | 2 | 2x 30 m¥Mn, 40 m
Boiler filling puimp, 2x 100 % 2 | 2x40m¥%h, 80m .
Expander 1 | 10m? :
Expander 1 10m? ]
Diesel aggregate 2 300 kW
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Table 4.4.2 Steam Quality Requirements
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Table 4.5.1 FList of Equipment and Objects for Coal Handling Systenﬂ (1)

‘ Technical data
Unit Code Equipment or object Quan- Type Installed]  Condifion
tity Capacity ] B | L | H |Capacity
pos th mim | m | m oW
. B 4105
Wagon tripplers _ )
€20, C21 | Twin type wigen trippler 2x 1604 1 Thydrautic 600 HNew _
| C22 |Agitating equipment 1 Grab bucket type B 58] To be repovated
€23, C24 | Wagon trippler 4040t 2 320 90] To be renovated
25 [Undcading grate fod lrl'lc—k;— i To be renovated
Internal coal feeding
Ccog IB:]! conveyet 1 | Steelapron type 320 1400} 20| 25 20) o be renovated
Clo IB'cIi conveyer 1 " Belt iype 320 1600} 107] 16.8 45]To be renovaled
Feeding to the coal grading equpment o
34, 032 [Fix scrapec 2 100-300 slNew
C33, C34 |Bclt conveyor 2 Belttype 300 1000) 4.4 0 1104New
i © 035 |Beltconveyor 1 Beltype 600 | 10001 45 8.8 §5{New
€36 |Belt conveyor with discharge plow 1 Beletype 600 1 1000] B3] 23 95 ¥ew
}m{;rd ceal unloading '
C41  {3ampling and preparation 1 15New
C42  |Belt comveyor with scale | Belt lype 500 1000f 162] 3.6] - S6[New
143 [Beht conveyor with discharge plows 1 . Belttype 00 1000] 350f 7.3 100[New
Miard cont feeding ' _
| cascas Moving seraper 2 160.200 sofnew
C46  |Belt conveyor 1 Belt type . 400 1000) 172] - © 37 New
C47  |Beit conveyor 1 Belttype 400 | 1000] 322] 13.5] " 78|New
C62 |Belt r:on\'c)'or 1 Belttype 400 1000] 164|173 9O New
€42, C64 | \Magnatic separator 2 15{New
|srown coat Feceiving
CO1 * [Belt conveyor with scales ¥ Belttype 600 1000 93' 0 39]To be renovated
C50  IMapnetic scparztor ¥ 7.5] To be renovaicd
Csi Sampling and preparation i - 13| To be reaovated
C02  |Belt conveyor with discharéc plows i Belt type 60G 10001 397 4 100 To be reacvated
Hrawn coal deposition/gathering - ‘
€352 - [Grabbing ceanes's bridge i lGOIl‘n be reaovated
€53, C54 [Grab trolley (6,11 e2ch) 2 160 190] To be renovated
Cli2  [Belt comveyor i Belt type ‘320 1000 _H 0) 2270 be cenovated
C13,C14 |Seraper beli 2 | Steel spron type 160 800] 45} © 22]To be renovated
CI5  [Belt conveyor 1 Belt type 320 1000} 3} © ATobe reno\'-'atgd
CI1  |Belt coanveyor 1 Belt type 600 1000] 51 0 30[’1‘0 be reﬂovaléd
c16_[Bet conveyor 1 Belt type 600 | 1000] 9| 25]  tifroberenovated




Table 4.5.2

List of Equipment and Objects for Coal Handling System (2)

Technical data
Unit Code Equipment or object Quan- Type Installed] Condition )
tity Capacity] B | L | H [Copacity
pes th min | kW
1209
fBrown coal feeding . )
C03,C04 [Bell conveyor with discharge plows 2 Belt type 600 1400] 3B - © 193] Ta be renovated
€55,056 [Megnetic separator drum 2 15]To be renovated
61 |Belt conveyor 1 Belt (ype 400 1000] 164] 17.3 55)New
Coal blending
C6S B!endz'\_g bunker } Steel strclure §0m2 New
66, C67 | Vibeating fecdee 2 100-200 208New h
Feeding (o the boiter house
€05, CO5 |Bell cenveyor 2 Belt type 00 1 1000| 113] 366 264] L0 be renovated
€07, Co8 IBc]l conveyor 2 Belt l:ypc 600 ‘LIBOO 190] .0 180} 1o be :énd\'a!’cd
€69, C70 {Bet conveyor 2 Case fype 600 | 12000 12| 25]  264|new
C71,C32 IB:!! conwveyor with dischargs p!ows- i Belt type 600 1000} 40 6] ~  40|New -
Awaliary plants, equipment and buildings _ ‘ o :
1.0 2l vacuur clearer 47 300 " 100 New
Dust retention: spraying and spip.kjing 3 . : ;35 New
\otor-driven lifing tackles | 8 [ 2w
Hend-operated Rifting tackles 6 - : 15.4}New
Sampling house i 52 5.2{ 116 * New
Comveyor bridge 8 18] o New
Transfer building V. 1 4] 65| 10 New
Conveyor bridge 1 148 New
Water treatment building i 61.65| 1 Ih‘ew
Conveyor bridge 1 292 New
Transfer building VIL ] 59 82 96 New
Feeding hopper 1 i . New
Transfer building VLl 1 N 673|215 New
Inclined conveyor br{dge 1 2} . New
Twina type coaveyor bridge i 135 New
Conveyor bridge i ‘32 New
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Table 4.6.1 Main Parts of the Limestone Supply System

Electic fafa

Tochnical da'n Tnstal PWork Noatinal| Tolat Stmfancous
Mo, Tedoolagical Unit Code Diescription jovand  CTapacity Ied Ling doapicity | cxpacily | foad ..
Lty B L H ¥ coines | shart,
pos th e m m | ms | opes | pos|uWipes| W W W
! B | 1011) 68s| 20
[ i- {Limestone ceiving e
[ Lot | Wagon reception building 1
3 L02  [Unfoading grate with bunker i1 L
D 10304 [Vibrating feeder 2 1izsen | 422 ss| |l s e
B 10506 (et conveyor 2fiasen [ esol 7 o] 2] 2 2| ss| u| A e
s - 167 {Conveyor 1f2soeh | s00] 15| 3spas] ] o] w] 7| o
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s W7 lrcutsintn 4 |v=4000 m’h, p=250 dPa 8 4] ss| 2o 18
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1 -
[ 11 [Cimestone grinding
12 120 {Vibrating feeder 1 3060 th 2 2Q 135} 23| 27 ¢
13 L2t {Reclt conveyor with scraping chain | 1 160 th 650] 301 O] 131 1] 1] 751 15| 59 22
14 {22 [Belt conveyor with seraping chain | 1 |60 v 650 30 6| 1.3] 1§ 1] 185] 185 13.3“23
s £23 {Relary drier 1 [s0th BEEEREE
6 [Heat demand 750 MR
17 L24 {rowder separator cyclone 1 ’
1E 135 {Rotary feeder 1 t| i) 75| 15 0f 65
i) L26 fFloe pas fan 1 [30000 m’m | tf 33] 37 st o
0 L27. {Bucket elevator 1 |60 th 8] 25 11 1] & 30 300 221 0
n L28  {Beltconveyor 1 |60t 4 ¢ 1 :l It 5.5] 55 4 0
[ 22 TTTF 28 Ivagnctic sepasater 1 _ | of 38] 3s8] 38 o
» 130 {Scarping chain eonveyoe 1 Jsotn 12 o] os| | ] 2] 2 w6 o
Feeding container, reinfocced : :
M Ly cf.mcrefe design B0 m’ 2
23 L3z [Vibeating feeder 2 |30-60th)] - : 2] B L35] 27} 135 0
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27 134 |Vibrating feeder (robe ty) 2 Jsouh B [ 13s] 29 138l o
% L35 f::::gn:mlmmr with pheinatic 1 leos? ) :
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30 . L37  |Pneumatic transport vesse? 2 |60 tnw | l . I ‘ I T ‘ ’ A
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32 :
"33 [storage aned feodding to @u¢ boiler house _
:i 150 ?;!;ar[:fdcr«dcmcrc:c&csgn ; 1700m3| I I |
35 L51  [Filter of the sido venbilation 1 [V=6500m°, p=250 dPa 1l i 11 1] 83 0
35 152 [Air vank to the locsening oir 30 m® | 1 |V=1200 m*h, p=1 bar '
37 L$)_Jlimestone powtargtenatie | 8
38 LS54 YLimestone porwder stop valve 8
[ 3 L35 {Layer control i
[ 4 L56  |Divertes box i
1 157 [Pressure vessel 2 36th o
s 58  [eelt ype valve P
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Imn L60  |Bailer hous daily binvertitation | 1 |V=1400 m™h, p=2sodPa -4 if 22{ 88| 22 0
5’ | — ]
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1 | ]
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| 50 ] Immmmmai:mk = 1 V=110 m¥h, p=10bas
51 ]

4-65



3)

N F AN ZEAL B RER S A7 A L DB OEEE P I R TAAA LA
Th, 74 ;M"Ii!']ﬂmtfi‘éh, BMLASNLAALARLEZONESG~EEEL A,

AR NVWSE RS 3 bar OERIEBRRQBF O T v Y25~ arhb
30mAD 7 7 &ML TSI, REIRIIEFELIANG T A VO FX 2 0.00m b AR
h{tiro b, COXNERIBANIKGE ¥ 72 UG5 L 0 %24 28410 b {80 &
na,

HBORKRIBIT 7Y b ORERAE L HNIRGHI A OOV A v F 27 LT
1barG DIFHCEIZE NS, '

RASDFL) =¥ r~Dfiid

BENICEE S UERGFAY) - C OB AR~ AZ Y S VAT AL D iFb R
Bo BiEN, WBORKTU-T 1 ¥ RV SBO T RATIIGEE D Ch - CH. kL
BERENDL, WAV I YATFANVSERD Lbar OIAEonhia 2 S b s AF— 3
LA NO TR S 20m3D Y X2 FHMLTIBENRS,

BMRAORIRMEE M, A 0DTRIZ Y Do hl—RBOHE 77 2 ERY 7 1
NFERET B, 3T T4 N ORI %R Ilbﬂﬁ%&ﬁbn&o

40 ﬁ‘%ﬂﬁf’#f]ﬂ(ﬁ'iy]i}}{ﬁ'“ HAY A N ExEBifJfJHthb T LU §}J§["§j]f';“j I
o M- (RIEEE) Wl BB AN S S, ‘l'?‘il\ YhD 2 72‘9[@”?{[. ¥
FWT%Lam/hwﬂﬁﬁﬁﬂbﬁﬁahaon/ﬁmm%k00~Jﬂ(x h)ﬁﬂb

i B, FORMNBEEGY 4 0o SRmiiEis s s,

RS 2 9 A G DR iflﬂtﬁli&"q FARTRI DRGSR, LRIV T LML T

BV VSRR, e/;mﬁénnﬁiﬂfikka‘7®f¢u¢zzmmuw

ia’ihéo IHhbHD 2 Ziid)irﬁsﬁt‘/liih{im& 4, illﬁﬁ:\/ﬁ@$$;_k'/2:}b AILT
DD 8§ barG OEBEHMHLE T, ﬁJU#EOMP&BUlwwwﬂxxvhbif
%rM@&/?cﬁLTWﬁﬂ/fb/%}7Hva/iibw&cﬂéﬂﬂ 1L¢b%
fEhd, |

BRY Y OREI. HAGOF4 ) - oD b AsLABHE S s,

KA G OFA) U AL FOUKEICH D, ¥V ORMUIAY 7 1 2L iibiR,
74»9uﬁﬁ?ﬁwﬁﬁrlbﬁﬁ%@éhéoU0¥7#t41&w®k¢#ﬁ147
WRNOFA D~ OBBIZERI NS, ¥ iiikir ke SR BRI B 7 b i i
ROUVAREY - JEEHLRNOFRI Y MRS D, RARBNORT 74080 -
girasaudpgoa e yinz it a i s,



4)

(5)

®

BTIRTI O & O3 21 B

HIRER 7oL ACROEER ROV E DR T ATHY . HERREELRVL L
THRAHEEUSHTCH L, N, GIRET ARREMEAVRMCHLO, BRI
FELE 0 24 BRI AN AT R B 700, Wt A7 A% RIS T E RAE E@’C‘c‘f)%‘»o

Lﬁ‘L&v’ﬁB BYOHNMESEE TS L) B0 au T s T v
T SHEOWRBH A b BRTIRGA EET T 2 L DORM L BT b,

BRTIRGOTS . LB AR, oY 7h o - A5 — Y a vh o i
DALY AT A IS RBLT ¥ ¥ 2 2L TRIBS NG, £ 4 iz RAIRE B
B LRIy A a’)@éﬁﬁ.@w\wb’w‘/’c‘:‘:"{xwmv@%?ﬁm{/Wﬁ afEahib, V)
V22500 IS A DOTERCR {6 R, '

B464 LEEALOHESN TN 2 ¥4 T VI L EFRLI

GRTIORE SO

SHIONORRL, Berente DTN REETS ¥ b SILH DRI RO HEIIRR S h
wm@%b%ﬁﬁﬁﬁm709vxﬁ“W%HMLTﬁbh%o%Wﬁ&htﬂﬂh%ﬁ
EHRHUL, SEEOTNFHBT S = 2 7 LTI W, LFTIENOIL SR CiTb R b, :

RS

RGBS AT LD 7utA1m/$u7umxkyATAfwﬂgnfm5,ﬁl;y

}‘iiLj‘ i‘@]ﬁb té)Z)o :

ﬁWﬂmrJ%ﬁﬂrmﬁmﬁﬁnwﬁu;;ml?ﬁefzfmﬁ4¥%>;»én
TV b hA LABFRAY AT ARBBNIER éﬂ%n/}{»#kxb%%éhéa

J/A?ﬁﬁﬁMkL.¢i&BULD~w»@&kLAHﬂ/ArAT#ﬁﬁK%R
CRATBSA LA ZAL, RTT 4 MY CREY 5, T X7 HAOTEHIHER
AR, Fo— VALt ) R CHR S b, TORRI, T
CYRTEMIWY - AREREH 2 T, FARRLOOBEH, MIBEO LED 20 m
f&@iﬁ/a/imof%n%ﬂﬁﬁéﬂ%oLf#oT\AW¥3/«fF% i fES
LB SR D, _
BSHBEHN E RN T A LD, ﬂVﬁﬁhﬁi/ATAHm?&?U — ARy R
rl\ti.;:?oo

RN OBV AT AT 74 v L Tiibhus,

BAIRTT OB N . BRIURFIOANSD BIEA AR EDEZh, yM7uricly
MESILD A S SRRV BN AL L GITRL IDEP LAY, 7IAT v Y a
Erbungshs, |



BUIALR0R1 JopmOd SUOISIW] "WASAS Surpuey ucowmvE.j 50" AINGid

.
N

./

vobos Judj 4 ‘pedioep wolleg

£9 2 4/ 00510001 AP 3008L0IL

- 68



47
0y

n

.2)

AGEBIF 7347 vl ithE
S
PANEFE N O B

P DWBHIEIGE A 9 CRIES 2882, Borsod ¥k 50% 3 X ALK 50% (R
R—-R) OREFTH S,

GIRG A& 3 B WBRIEBS O F MR 2w T, R4TLERLA,

Table 4.7.1 Chemical Composition of Firing Residues

Description Brown Coal Imported Coal -
Si0, average 51% 40—-80%
ALO, ' average 18.7% 14—376% -
Pei0s  average 13.1% 14—37%
MgO - average 48% - 20-55%

- Cal average 7.9% 0.5—12%

 Na;0 average 0.7% 02-22%

" Ks0 ,' average 2.1% 03-50%

. 80, : ~ average 1.7% 0.3 —-8.0%

Smos - | - ' 06—32%
P05} - o 0.02-2.5% |
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Table 4.7.2 Firing Residues Produced by the New Boiler

State of Joad Capacity Mixed coal firing

1. Design state 7 T (382.0 MW) 44.2 t/h
2. Oplimuwn'l firing (2875 MW) 323 t/h
3. Minimum load (135.8 MW) 15.7t/h
4. Overallload (382.0 MW) 44.2 t/h
5. Max. heat demand in winter | (388.0 MW) 45.0 t/h
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Table 4.8.1 ' Transformers
Designation Pcs Capacity Primaiy voltage Sccondary Switch grovp
_ : _ voltage
Unit trans Hnner 1 200 MVA 132 kvE15% 15.75 kY Yrd 11
Ay unit 1 25 MVA 15.75kVE15% | 63kV Dy 11
trar_f;bmia-r : .
Starting transbrmer i 20 MVA 35kvt16% | 63kV Yb1
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tansbraer
Andimysanieswpply | 2 | F6MVA . | 2X3.15kVi5% 04kV Dyn5
{framsboner : : . .
Auﬂmwswumsumbﬁ 2 | 063MVA 6.3 kVABE% T 04 kV Dyn5
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@) - Mbnmmkin
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0.4 kVISZHE, MR EMMIGL T Y V- 731 SRASUMIZIS S D, SEAE. 7
HOOo4kVIIMBEEBEI LB DOERBL 2D, 2612, 04 kVERUMAORS ML T,
SUES LY THE CHMZEER S VEI A2 R, COBMLRIIIEILENE 2
PHRTHB S WL, WAL LA CHoTH RESD I LD -2 LA 1) JICHE~<6kY
BB E S B, $5, SoHORELH, 6 KVEIRRIHIS AN T 4 — ¥, Tk
REROBEIRVIREO Y » LIRS LTV ABILEOBT ML 45, AR 118
YRR LT B,

0.4 kVRETE (482 BH)

BRASY MIRRSABRED I LHYAS GERABHAVN SORB.04 KV 5HER (22
B) ARG, CONEMITIL. 2 rIORTENS HRNENSE £ A4 LCENHIEG
S, 100 %DTRENHF SRS, WHBEIHL, KANDI bO—DpERE T2,
FUBIHIL LB GRS VA4 (HRRABHURI A CE B REL R 2,

CF g — MRS

74 U AVRBBIL. NREORE (FE) CRERBICEN F MR A0S K

ThHBEITRE C, REZSy FOFEELCATRORETH Bo 71 VR
. EOMREEE M USRI B 20l B S R TORY - M ER QAL b 0
EFbo SOV AV AREHRIE, 7Y VOBRCERES L, KEEBCENLRGT
bo : ' o

74 - UL REBOE LTI T DL B Thb,

Xy YUUY) 1 320 kW
RABEHBAR 1 100 kVA

W T 400/231V
BRI T 60 Hz
AN R

movﬁmﬁmuu,nﬁfvé%wbzﬂ;ztﬁyaﬁm&wﬁEMJM;hxwﬁ%ﬁ
EAEIND, HRBOTMME T 1 — UASERITESE S N D, 220 VERBI, B
TORGE - (ERHLEBIBNLRIET 2. -

24 VIWGHITE, 297 )=ty b 1A, BLUARR2 OFGE 5, KRBOKED
W4 - URSERI ISR D, 24 VIREER, REas o o BMs X Uit - 13
BERC RN T T B, 20 70— IRRHEESE (550 45,
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2) ALy NORNI, 120 KV REORN8EAHio T

P

153 <

LLuEETh A,

3) B, TEEARNSEBERIC L - UIFH) 2 & LolfETH B,

HIRIE

B
R

AL B2

3% 5 R O B5 I i)
RENIZIT 2
1501

Wi

120 kV
15.75 kV
6 kv

3kV

35 kV
04 kV
220 VB LUF24 V
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4.9.1

(1)

b

2)

3)

MABIUARARYAT A
HOAKHisk
HARTRF T ¥ (REE)

v G 1 Malomarok HLE{H & DHUK

sk

EE Y — Y OBENH, 45
Fo A7 40—k

814 0% h
50 m®/h

AP Bk 250 ~ 600 m*/h
& & 1,114~1,464 m3h

ek _
Wriek. 47 60 m3 h
Fiia— v romzieEk 63 m*/h
WG AT LAOHIEK 507 m%/h
KBTS v P OWERTR R 120 m%/h
& EL) 760 m3/h

S B D BIIASR

Bodva JIl 7 & O¥UA .

1,864 ~2,214 m*~/h

R R A

mEA _
BN T 1R 270 m3/h
: BiiEK 30 m3/h
Rk AR 200 m?/h
AT v b OWSTRE 30 m*/h
& dl 530 m3/h

3 ¥ @)1l Malomarok B.’?.F.’?‘.’\aﬁ'(iﬁi
-y olmEGH. A1t 814 m%/h
KSR 15 - pik 50 m*~h
RS, Bt 123 m3/h

250 ~600 m%h

SR

1,237~ 1,685 m3/h*

LEARD S bE100md hiLBE ST ¥ e SR D,
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1)

2)

3)

T KB UALIBTS ¥ bSO DRI T T T 2 allB L AT AlZEb WD,

VALY 162 m*/h
KT T b OEEK 30 m*/h
& & 192 m%h

SR ORNE 21 4.9 R,
YA BB OU N
WA HadR R v S
BUAMGER OB N T 0 &5 TCh b,

- BACR» sﬁ
- GHYEEYT 3¢ (FHERRELg)
~ SRR 1%

BAKEYZ1~3RFPAR SR 5, Sz, Etniﬁ)liﬁi‘iﬂl\b Pl g e o
(By 361, ﬁfﬁiﬁﬂkbltFLA'f‘ﬁﬁ"ﬁfﬁﬁ THohe -

BN ¥ T

¥4 L OFS
oW 3% (3X50%)
PEAMLE 2,214 m3/h

b H“ﬁ@ﬁ‘t FibRribis ou"(mFﬂ.i»lUi%uﬁf‘%irw J//'J f%ﬁﬂiﬁ?ﬁﬁibﬁfﬁ%miﬁ "

Fhe X4 :hifo)ﬂ,ifrinoo
BB 5rfi (B TPlE+2s)
Ll IV I O TR

BEEx 0)&;1\74)!/5' L 2 KT 4 f i’lfw‘!“)‘%o é‘BL\E?’&?iA
BIUBIRTHLEHT 2,

TS ¢ 2 ¢ (2X100%)
wOH 2,300 m®/h/pe
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COQUING WAIER

11
AUXLARY
COOUNG OF CONDENSER
THE KEW UNIT _—
L, |
COOUNG
TOWER
 613m%hn _
EVAPORATION), Q et ) AODFONAL WATER 507
5mh 200000h )
o ——— BEARING CODUNG WATER TO THE REMANING UNITS BEARING'S
BOILER MAKE-UP WAT INATED =D 50
210m¥h
ORAR BEARING CODUNG WATER TO THE NEW UNIT
DESALINATED WATER 63min
162mh Womih &
WATER SELLNG (10N FREE)
200mih
630m'ih
B0DVA RVER WATER WATER TREATMENT
H00m%h t g
750m%h - T0 RWVER !suo
‘ , 1137mh
o COOLING WATER TO TURBNE No.
:‘é Wit (m.ueumm
g . COOLING WATER TO FLRBINE NoWI.
% _ 287mp
3 : COOLING WATER TO TURBINE NoMi,
g S0mih
# COOLNG WATER TO TURBINE NoX.- :
S : ===y 150m%h . 10 COAL
_ e , CLASSHIER
‘-—-—-—_—__:;’) DENSE SLURRY WASHWATER TO ORUM SCREEN 100mh
‘ : 50mTh
10 WARNING UP IN WINTER
250mTn (MAX $00m%h)
. FILTRATION
\ N seme
- SAJO RIVER
1864mn
(MAX.2214m7h)

Fiqure 4.9.1 Woler Bolonce of the Power Plont
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R -V VBIUVINGAE S

A4S A
I 4 3¢ (3X50%)
tExL & 574 m®/ h

KAy --C VI BXEXNGIEAEY T

¥ A7 AL
B 3 ¥t (3X50%)
iAINLE 240 m® h

W HY AT A DY 2 — I V79T RS

547 b

T 2 ¢ (3X50%)
PEAIBLE 600 m%: h
R

PO KRBT B £ VBRI £ B > 2 9 b - b LY T By
@)74»&FEE&?wEVVHSIUX%WEmﬂﬁ%'

W #  DNzoo
& 200m

) 74N —IRRE ¥ — ¥ VB LU VIO AR

# £ - DN3oo
€ E HO0m

(©) MBEAY

i DN300 :
4 F . 1,200m

() k%

i ﬁ DN400
& B 600m



(3

VAT hORE

B

2)

%%797bmﬁﬁm%%uﬁqu&¥amﬁxw&ﬁmm#ammttﬁMTbo
SHULDNOKFEH AL T, Bodva NDigAL BN+ 5, LIEOHERCHETE,
ErhkR% 530me h X35, MBEESEIL L HHUKEETRIL 5,470,000ms /£ CH
5o

BIRAHADOLERITEAT 2,300 m3/h THH, ¥ v 3P 6ONKIZE Y 2HET 5.

-ﬁ%ﬂﬁﬁmnx%mmﬂﬂﬁumﬁmmmmv%m%ﬁwmﬁmmmﬁmﬁﬂmﬁm

.~ 3)

4}

)

REFI L EGUT T Y PR TCRBELE TR AE (o Twd, FHITTH L
VB ORENIIEXT200m3 h Th L, BEOGHABEERIL30,000m 3/ hThol,

HALAKDIEE AELNIZRE LA E LTh, BIISIINOAR AV SwoO T, Bodva
HiA S OGHIAROEUKIF BB TH S,

BHAR S ¥ I S EKT 20 VR ¥ 7 3 &°C Malomarek # b BUK RS < @ik
Wi AR RS, TI0b, BN AYBAT 2 ROWHRITIATA MY I E,
HRHOBHET 2B S 3 2 TR, BAREMRORMDOKRDELRY 528y 7 7
s OBELT A, THROLBBIEHEIIERL Cnbd, HHKO—RIX N S A7
;W&MTMWwﬂﬁﬁamﬂ&7iy}tﬁan.ﬁ%&ﬂ&%%ﬁk&m%HMﬁ

KB E UCRAG RSO BIRAE % bo RY ORI 2X3 HOBHAE Y 71 ko THR

F--EYV, X, BV, IOWEGNOLOEL L, KXFHORY TTV—F
@euyyuw£byy%kﬁﬁéﬂtﬁw%%%ﬁtrﬁ~Ewﬁﬁﬁmmﬁ$Mv
AT BAGEF Bo B (o ARIAR Y ¥ IR S KD BRIV FOKEER

LA eturn water) & I A

S AMHATINREIE T 5 T L h B, AEAIE (120) T3 EROKZHEL,

IS LAMORE BN 0, PRy MRS O ORMEK £ UK £ D b

IORY T TR D By ORKEANE LB AIGRE 0K L T - ORI

G)

O DK T #REG T Ho

ORI OIS R A O BB AL K ORERIIREI RS Do IRMBIIA R

WML RN LDOT, 2EBHOAMMIERLINA) 2 ik, F20KRAED
BV,

MR S XD BT A7 105 — THOLRBISED RE0T, BEAWA

CHALT () FUEILEE L ARA IS D,



4.9.2

N

1}

)

3

(a)

AR
KABERD 78— 2 40.2 1275 ¥,
3 H N

HADEE

BB FOIHL 150MW 2.5 5 b 2 BET 1000/ h K4 74 KOBHAKOEERIZ 500t
/hChDe COFBRLZOKAAT I ¥ b ORI THIE T 5o BUKTIEKR
Bodva A S A SR TWB AT, MBI AP 2 TR LD, ¥ 2ilh s bEAIET 5,

U@ R
BHNBAOETL 630t h T. ZOWRBUFOLBY Th s,

—  10m IEENCORHB~DO MK, 507t/ h
—~  75m [E)) COBBEB~OMEIFIEK, 60t/ h
—  75m ENTOFEL vy P ~DEFHHAK, 63t N

TORKIES v AN RIBT S

KEL 7 ¥
Bodvanlomiﬁ_ '
ﬁﬁﬁﬁ&(ﬁS/m) ‘ i o 5446
KMnO#it 3t (mg/) | 1216
: _ ' (nk" ) .(.me/ 1} ‘

mEEE S 1530 546
R - 1036 3.70
Ca BEj¥ 11.84 423
Mg FRHE 3.46 1,23
p i o | o .o
m {f o ' . : '3.70
BAzy - L (me/D)
HRTGHCa ; © 493
¥Ry Mgt ' 1.23

& 8 5.46
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(b)

BAtr (mg 1) {me,”1)
W HCO,™ 225.70 3.70
B e 33.20 0.93
e SO 101.09 2.10
TERUE SIO(0OH) 5 4.54 0.15
B 688
Bodva JI| QR DHEAKILIR O VI ERY E ik 4.20me /1
¥y AMDKH
WAESE (x 8/m) 561.6
KMnO,i#iit (mg 1) 9.77
(nk> ) {me.”1)
SR 1476 527
BRI 9.56 . 343
Cablf 1076~ 384
Mg Bllif 4 1.43
pfi ' 0
mfli 3.70
BAax> {me.”1)
ATy N Catt © 3.84
STE L YN S 143
G _ “-j'5,27_
&.‘*‘Lﬂ' 4 (rﬁg/l) (me1)
HE HCO, 208.60 342
Hfemar 4485126
i S0z 10514 0 2.9
HRLH SI0(OH) 5 415 e
& &t | 7.01



4}

5)

KD KA E

HHASAFANCEREINARHIEROEBY THL

pH

Wi 8 CO,
SRR
FAYHLS>
bk by
S04
SKEE S

SS

5i0;

T ey

RS VPSS 1l QIR ATER Y 0y, &}
PREIETEE (CH) A

HRsE ST (S04

Foi o e Bk gy S 5
S CH.2bEH

SOMGEHT

>6.5
{mg/dm3) <3
(me./dm?3) 1.4~4.4
{me/dm3) <25
{mg/dm3) <3,000
{tng/dms3) < 1,000
(mg/dm?) <300
{mg/dm3) <1
(mg/dm?) <20
(mgdm3) <100
{mg/dm?) <1

1 me/1
105 mg/|

- 294% .
© B38%

LAAsT, 7059y S0 2ARSHAD SO Cik 5,

AT ROKRE (B M)

HENT A=

REAHES R

@B K
25 CR¥ pH. ,

25 CP¥ pH

iR, ReAM

e, BN

Ak, Bkl
GSsr. BNl
44 b +88

-89

U p=164 28—

T t=640T
460 £/h
>8.5
<95
(nig/kg) <o
 (me/kg)  <0.001
(mg/kg) <0.02
(mg/kgl <0
0



@)

)

1)

:2)

3)

M) K47k

25 CR% pit >8.5
25 C#F pH <87
Si0, R 4 (mg-kg) <035
pfiE {me/kg) <0.05
Na 3 & UK (mg kg <
BRGOHE (25 Ty, (HIDILE(R) (mS/m) <400
PO (mg/kg) 600
KMnO,HR & (mgskg) <500
MikwE

MAKREBREROLEMN L, ZORDLZE LIFALEL v, BT shEhy T
HO. WLy P EBEKRA T —BHIMIEC X B OBEA S I 25 R bl o T
RETRD, :

T HKBROR K B B e el

HHAEHOMR
- 507 th, I H==10m L))

123 t/h. HSHH H=75m i)

Vvam#eﬁﬁﬁﬁﬁ&ﬁf&tmﬁé?éu

BWROWKER (7,600mm 8) DRl % Q= 250 /0 2B & LT B, Q=500 /h DHK
ia’fc'ﬁ‘ (13,000mm %) % l:%fa?ux‘f%o | . .

‘means tnEeh (BF=750t/h) &iﬁ-ﬂ’?i!"i'?'kfi”” Ms%:%'u%@l AL b C

BB, TR, 2 EROEAKE MV 2 OORKIEEE P S L GESRT 5 2 X ST E B,

b))

'mvmmﬂguﬁﬂwsmé/ﬁﬁmﬁﬁfﬂ@an%mﬁfao

B OIS HAKIRELE. 49 (4X80 t/h) (3 150 i%xaooo:um)
FHOWAES. 38 (3x80 L1 (3, lﬁOij‘XSOO{)mm)

MIBRED (831 1 7X80 t/h=560 t/h
TROWEBREET X TLEE L R T 5,

AT 088 e BEiE e 250 ¢/ h Bk BHTRB LKL WET 5,



1)

5)

6)

7)

8)

BERE UM . 4X100 L h==400 ¢./h (4,000 {£X3,000mm )
1A B0

WEED Ao, 2 WOMAREEE 7 (Q=160 1. h, H=36mWG) % h ), veimkit iy
i (7,600 £X8,000+3,800, 420m?®) ¥ T} A, VEImARII L AL AL o CHIET 5 ik
W (Q=25 £ hy H=32m. FM 1L, TH1é) KEo TR EERD,

AN
BHAE LTRASRBHALING 5207 500m ORI Y > 2 % 1 681 B,
BHARGIE Y

WHUEMGEHIACR > 7 3¢ (3xX50%) . Q=250 t/h H=10m
ST HACR T, 24 (2X100%) . Q=123t/h {60+63) H=756m

O HR~DEH

BT, S IO R O (LRI B AR Be

ZORBOIFEBIEENNER T2 (Bl NALCO#I, BONION R#R%L ) o
B o st A B Ly $hit 5,

T

TN L SBIUEROPBLN

FEA CHEARY

HEOHAIEN T

& AT

WAHIE . mmim

R A TE AR

 EBEES 7. 630 HEX800. 21

BETEAR Y Q=100 b4 H=30m. 41;
LB Y 7 Q=30 Y v FA/S. H=bm, 2%

K R M

SR FeSOLMAEIITAES > 7 b RS S F1 Ko TGS ¥ 7 AU B0 BRI,
EARY AL o THBRYIEAT S,

4.901



9)

10)

“@

- (6)

RSk AW
BEEY7, Q=9t/h H=12mWG, 213
ThiRe sk BB, 1,600 1£X3,000, 6m®, 21}

QAN FEARYS, 28 (FIRIL-TEREERAD [ Qi=4,500 1) v P A /h, Q=700 v
MY/ b, p=Bhai— i

TR A ORFEE & 148
FROBALBINE LT, BEHT AT (220m3) 1RSI » 2 18405,
RO IS

FRTLBIERR (26m?) 3 &% 2 ¥R b VIR YT (HKA - SRESUN 2 I 11
%, ' :

3 ki
800M3DBEKAAKBES HHRET Bo S Ok%E IV 21— MWD, PR 5,

BOKA B MR 572000, 2HEAGE 5 Y 29 — M (2X900m?) TR RET

A, BRICHEHESAEEET.

BRI IE RSO AR R L THBT AL 7 (Q=100 t/h ; H=20m) 4 HERET 5,

Y A7 KORE

630 t/h OB HVKL IS B 22>, W WHANBEIALR & 3 HOMREBREN B,
5 v 7 PUBIIER A  RAB L, RPIGABIRNILRY 5o TIRRKRBE I
Wt 2 1D OF MR ORI £ 1 4.9.3 1R BT 2L B0 L 5 IRBIH LVIREN
BT 5, | |

PR, kM. TIRBT 4 U, TIRBARY ¥ 7. B ORISR 2 5,

EEAHIINALE (1,000m3) DEFIIIRITS,
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4.10

4.10.1

8y

(2)

®

@

GBI AT A
Y AF ADTU— 24101 KT
AN E] T

T3l 150MW 25405 — ¥ > AR 6 B 14

oA 184MW

BHARE

FORAKA 7 — ¥ 0k 20,000 m3~h

WG HARE

(@) ZEF—VErOLrANs—3 90 m*h

b REBEBROBRKY — 325 m®/h

© FAF—ORFIMAZ Y 2—a Ry 110m3/h

@ XA Y— : 86.4 m¥/h

e ¥V TNy 186 mi/h
MBS AR 613 m3 h

@) +@)aE 7 20,613 m%/h

BHYAF LG A—¥

L OWHRR o 20,613 m%/h -
BARD ALK 40T
BN o o aT

- IMEAS ORI . lseT

 BURA SO RIRIE - 21T

4102  BHRBOILE

(1)

g ik

547 st

R RO .

TR o ‘
HE i A% AX18mX18 m
?%_f:‘ 125m

KR 507 m%/h
HR 345 m>/h
VA 162 m/h
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