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HTCFB  high-temperature circulating fluidized bed
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NGB natural gas burner
S. Korolev State Aerospace Institute, Samara
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GWH gas water heater
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UVG-1000 500kW 2
UVG-1400 700kW 2
UVG-2100 700kW 3

21 CHPP AT200-MWe
2004 CHPP Tornado-M Hard-and-Software
Complex M
CAPC
200MW
EP-670-3,8-545 KT TPE-214 B Taganrog Krasny
Kotelshchik 670 h
T-180 210-130-1 TVG-200M-2PU3
Elektrotyzhmash
180 210MW
260Gcal h
Tornado

Modular Systems COTES  Siberian Energy Equipment & Systems  Engineering Center Novosibirisk,
Energy Novosibirsk Thermal and Power Projects
HSWC Tornado
Tornado-




CAPCS

7,000
Tornado-M CAPCS
100MIPS power

MIF-PPC

MIF

1P55
Ethernet local area network

CAPCS
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Ethernet

Ethernet

PowerPC
Power QUICC
MPC860TZP80D4

FastEthernet Ethernet-100

100Mb
800x800x2,000
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Ethernet

Ethernet
twisted-pair cable
HSWC Tornado CAPCS
EKRA
Energotsvetmet
Mekhanotronika kW
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Chemical Engineering Monitoring
Quartz Incotx
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galvanic

36V
ACEM

ACEM 800MWex
Novo-Salavat

300MWex
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Taganrog TGMP-344-A
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800MWe
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throttling device

3.1. RAO “EES OF RUSSIA” -
MES-60
MES-60 60MW
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Machine-Building Plant

STIG

50-120MW

SOMW

RAO"“EES OF RUSSIA”

Salyut

MES-60
MES-60
95

MES-60

$
Pressure rise degree

86

11
616
7,320
0.841

(72}

kJ

K

1487
14.56
603
2475
50,056
1063
865
4,400

Recovery boiler

h
K
MPa

813
9.9

MPa
MPa

8.83
1.275
0.8
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MES-60
MW 5247
MW 791
48.7
93-95
N x ppm 15
40
- 25,000
- 6
0.98
12.5
Economic indices
MES-60 100 21.1
226 1,000m’ na.
Payback period at 22.6 1,000m” gas price
Combined cycle plant :CCP
STIG 10
1,200 1,250 2 25
capacity factor 50
binary cycle 15 20
NOx 15ppm  40mg m’
CO,

93
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RAO““EES of Russia”~ The Scientific & Technical of RAO “EES”

CCP MES-60 No.28
32 Thermal Power Plant TPP
65MW GTP-65 30MW
60MW
GTS-65
16
10
module
37
GT-65
180 S
15.6
0.86
1,370
555
352
61.5MWe
65MWe
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GTP-65

GTP-65 CCP-90
515 52
blade shrouded
V4,0)
Power Machines Concern
front casing
GTP-65
GT-65
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GTP-65 2003 10 2004
2006
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CCP-180

CCP-180 CCP
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2005
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CHPP No.
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Nat+ | SiO; ? Fe FeO ® Cu
e/ g/ g/ pg-eq./ cm/em | pg/

CHPP, Mechel Co,

2xFET-50 18 6-25 1-17 <40 0.6-0.8 0.6 1-8
CHPP-3, Kazan,

2xFET-50 16 10-15 <20 <20 <1 0.9 -
CHPP-1, Ufa,

2xFET-50 16 <20 <25 <40 <1 0.8 -
CHPP-2, Ufa,

1XxFET-50 16 1-40 <28 <20 0.2-0.8 -

FE thermal water
Tb(,ﬂ:l 00 40 40
300 1 150
30 h
FE
EM
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Maxmir
Gosgortekhnadzor
Maxmir Gosgortekhnadzor
Maxmir
Maximir
Maxmir 100
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2002 UMO-25 Maxmir
Moniki
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Tyrnauz

Mytishchi
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CHPP
wad
wad
wad
Industrial Property
51
Engineering Institute
SO,
SO,
DorogobuzhskayaCHPP

WAD
Technoprodservice
wad
wad
wad
2005
1 45
ammonia sulfate

NH3 + SOz+ 1 202+ H20 = (NH4)2$O4

25 30

wad

Federal Institute of

Russian Heat
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SO,

SO, 99
30 35
25 30
99
SO, 50mg m’
kPa
1.5 17
52 NO, SO, TRILON-B
Krzhizhanovsky Power Engineering Institute NO« SO,
Fe EDTA’ NaOH

FGSO4+ NaC10H|4N208 — F€C10H|4N208 Fe EDTA2 +NaQSO4

H,
NaOH + H,0 — NaO
NO SO,
Fe EDTA’> + NO—Fe EDTA NO
Na OH , ,=S0,—Na, SO;+H,0
SO;?
Fe I EDTA NO+SOy —Fe I EDTA + NO SO7 —
Fe Il EDTA+ N+ SO —Fe I EDTA +N,t+ SO/
Fe I SOy Fe I
Fe II EDTA +SO¢ +H,0«— Fe I EDTA+SO4 +H'
NaSO, NOy SO,




pH

NO SO,
5000m’ h
50 60m
45
110 120
CaSO,
SO,
SO;
50 50
9 92 SO, 94 96
98
NO, SO,
5,000m’ 320 340mg m’
53.
Heat Engineering Institute

non-catalytic recovery

No.23
025 0.3MPa
1,400
NO
96
125 140
SO, 860 880mg m’

SNCR selective

Zaldovich

Institute of Chemical Physics

NOy

113 ER)

22



SNCR

SCR

SNCR

SNCR
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1,100

50MW

TP-87

Togliatti
17

h

TP-87
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SNCR

[NH]
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\ e
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14 15
SNCR Kuznetsk coal NOx 550mg
m’ 116mg m’
570 125mg m’ 48 54
SCR
SNCR
SCR
SNCR NOx
SNCR NO,
64.5 80 85
16 kW
SCR SNCR
kW SCR 12 kW
SCR 25
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Russian Heat Engineering Institute
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WFOE

100 800MW
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section “Engineering of stability and

WFOE water — fuel oil emulsion
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40 60um
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0.14

300 h
WFOE
WFOE
70 80
WFOE
300m® h
6.2. GTP

GTP gas turbine plant

Production Association

load-bearing case
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20 40
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ISKRA ISKRA Research &
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6.3.
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lighting boiler
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RAO ““EES*~

AATCG

liquid slag

PAAG plasma allo-and autothermal coal gasification

0.5
40-50
30 40
50 100
kW 70 320
250 400
200 800
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PID plasma ignition device
D.C.
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PID 68
PID plasma ignition device

CHPP 5,786 3,967
3,000

PAAG plasma allo-and autothermal gasification

PAAG

PAGG
PAGG
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300 500

BKZ-640

PID
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CO+H,
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