3. EEMOMM - HRERE

FTEIREVMEORE

SRk 27 w27 0 3R K OBEFEY) O EAABZ AR 5 — [E M B3 5 i Ak
R IZBWT, A7 UTdERATEIX TOZEEN S OHEHBEREM 2 0t L TE Y |
ZTORRIZUTDOEBY TH D,

3.1

palll

& 3-1 FR2TFEREBICETOREVERS IR SRS LEMERE)

B X 36 B
IR | AL (%) | e 6 | sy () | RPEERME
(MJ/kg)
12 H21H 42.33 18.34 39.33 7.74
12 H 22 H 38.30 25.20 36.50 7.41
12 A 24 H 42.46 20.98 36.56 714
12 H 25 H 38.04 19.60 42.36 8.47
SEYE 40.28 21.03 38.69 7.69

ZOTFT X%, UFEORET —HIZET LD THLN, ABIEDOSHTHERT
bV, FEEWEOFHEELBET DT oL iTn i,

— i T, RAEICBNTIE, TAZ VT CEBICEE L T\WbH 77 hOBEHIH
WIEBEEME T — 2 2 ANF L, ZTNbHELTFIIRT,

£ 32 ERVVMBEISOERENE

HH s Bz = =S
7T C 21.02 21.57 15.60 21.18
S H 2.78 2.86 2.02 2.80
ﬁj\

s N 0.61 0.62 0.43 0.61
JC 0 16.12 16.01 11.40 16.26
&

%ﬁ S 0.18 0.19 0.14 0.18
[ cl 0.50 0.50 0.50 0.50
(%) | =t 41.21 41.75 30.09 41.53
K (%) 36.59 35.15 50.63 36.20
IK53 (%) 22.20 23.10 19.28 22.27
&t (%) 100.00 100.00 100.00 100.00

ZOT—F xR, REAEEZRD LD, =0 E N5,

AL R Hu (kJ/kg)= o X (AT %) 25X (K455 %)
ZZT. a:190~230
28 a 1X, K& OBEEMMERICE VERESN DA, 2Tk, VR 27 FE OG- R
ZHWT, UTOEEY a=225L L1,

7,690k)/kg =225 X 38.69—25 X 40.28
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T, Bl EADOERT, 8kikg TH D,
EXERHNC, BEFE LG OHBEEEDEZ L TO LB EH LT,
%33 BIEISOEREYE

H H s CES KE= A% | R/ME | RKRME | CEEE
kéa (%) 36.59 35.15 50.63 | 36.20 35.15 50.63 39.70
K55 (%) 22.20 23.10 19.28 | 22.27 19.28 23.10 21.70
ARGy (%) 41.21 41.75 30.09| 41.53 30.09 41.75 38.60
ﬁ%ﬁj& 8,358 8,515 5,505 | 8,439 — — 7,700

EROFENEEARFEICHO DFIHFEEWE OLEFEEWE L L, BEMT —52 O
o340 22 IRV AT EAUE Ly 80% DIFFHIX N CTIRE BEFEY | mﬁ*?“%%%: RET %o
RTEEEMEZ, TRICEVEL O,

%34 HHEEEYE

(Rfr g | IR B | K%y K5y | TRy

(ki/kg) (kcal/kg) (%) (%) (%)
e BEIE) 9,600 2,300 30.2 23.7 46.1
FLEFETEY) 7,700 1,800 39.7 21.7 38.6
B BESE) 5,800 1,400 49.2 19.5 31.3

32 RERERR LHEEEME DKL

(1) THREKICLLBREDHE

BEfE TS0 — & Tk, TEMEBEEmE o TS (3 32), 20T —H%2F|
FH L . Scheurer-Kestner =% V., AL REAEZRE L7-, oo L ol
TR EBY THD,

W — I, MR ORBEMEEZBE L, W%OEHEXMTRET DNV, MEOKIa Y —OF
MRS T A 72012 80% & LT,
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& 3-1 EERAEATHROLLER

FAE b GO ERKOM A AR L, EZRBIAETNZ LN 505,

(2) BEDRERR & DR

a7 ORE, HDHWIFETHE G E L EED RIS <IThbhvT\nbd b
DD, TDFEENMHHMEOPETH D, = ZTiE, Frk 27 HEERHE O PR HE
FERA M VRE LB E 4 . IBEOIIZERE B DHEEF L RN I BE: & bhi L
776

FI. AR 27 FEEFRAEOY BT AREIR &L IR REEOHEFHEIZLL T D LB Y
Th D,

35 FR27TEEREREERE (WEARK) RUBEHET

e BHEIE RN BB
(%) (ki/kg)

B L FEEY) 24.73 508
AEEE 12.44 1,417
FOR 2.13 240
e 2.67 604
= A 1.36 259
T AT 7 HE 15.71 3,906
DA g e 2 3.50 420
fh AR A 5.29 390
Z O CRFH) 9.50
< DA, 6.70 0
& & FE R 15.97 0

Xl 100.00 7,744

TAERE R TOEE (7,690k)/kg) 12X L. 0.7%DiEEL > TN 5, ERICHES
W, BEfFOMZERER LU TO LB ik LT,
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K36 BEOHAREREDAE

N FE B D
SCHkA EH HE ik
(kJ/kg)
Municipal Solid Waste | Sergey 1996 £ — %
Management in Russian | Kalyuzhnyi, 6,460 (4E)
Federation: Department of 1996 4E 5 — &
Status And Perspectives ghemlcjl 7,746 (£2 2 D)
nzymology, _
Chczeilistrygy 2001 £ 7 — 4
Faculty, Moscow 7,463 (Rostov)
State University
Sustainable Development in | Sergei  Bobylev 2001 5 —#
Russia and Renat Perelet, (£ 17)
Russian-German 6,694
Environmental
Bureau
By T OV WRTTN | u vt ) T =1 2002 7 —#
TN DR —fRBETE | A v 6.443 (P27 kb
B 2T At LB | 2 ’ TINTIVT)
% 5 BTl
Market survey Russia — Waste | EVD international 2009 75— H
and Waste Water business 7,407 (4E)
cooperation
Development of a sustainable | Bertram Zwisele 2010 55 — X
Waste Management Concept | et al., ARGUS 6.084 (Khanty
(WMC) for Khanty-Mansiysk, | e.V. ’ Mansiysk)
Russia
Comparative Analysis of | Maria 2010 5 —#
Contemporary  Russian  and | Liubarskaia, 7,069 (o p
American Solid Waste | Professor, F LTS
Management Practices :ilrtPetsrs-burg.t 2010 & — »
ate niversi
of Engineerin?g, 8,183 (2R
and Economics
Future of Waste Management in | Tekes (Finland) 2013 H75 — X4
Russian Megacities 6,709 (ERAZ D)
Energy resources recovery on N. Sliusar and 2013 7 — ¥
municipal solid waste disposal G. Armisheva, (Perm)
Environmental
Protection 8,357

Department, State
National Research
Polytechnical
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University of

Perm, Russia

FFRETIE. 6,084~8,357kI/kg & EEICHEN S D3, WIS FHEFEIEYE OFPHN
IZINFE->THEY ., FHHOREWRITEZ2 000, BB CIIFmEEDE DR EIC
FrBEDRIEIL 20,

LU E, SR EOIENANE VD 2 Eid, BREIRRMICRIIFESLH D
7o, BRI DML IR DROBEPET, BICHELZITI ZENEE LY,
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4. WMHBAT - BXF L DEEHEE
R YT RREFBREE KR OEARZ UL OWABRO S & T, AFEE O I TRtk
AT 2 AGR A KRG IRERBEE M O X 7 U & 0 15 Tl 2 580 L 72,

2016 4F 11 A 25 BIZ, v 7 REREFREREAERH I ROA FE7RE, A7 U
T OREEYZEHT B THLEAZ UHifEE—E 2G4k - BEREBREOEY T +
Ura7EIREEENTERER L, EHEOERAREMREO P RIEHRE AT 7,

ARSI 2017 422 H 10 H® “3rd Round Russia-Japan Seminar on Waste Management
Exchange Experience” T{T- 72,
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5. WHEAREESRT—Y 3y TEDOREME

2017 % 2 H 10 H. “3rd Round Russia-Japan Seminar on Waste Management Exchange
Experience” |10 v 7 KIRNEPIRES TSN, V—72 T a v 7BEOHIIL,
W ETARAT U OHAEOFEFEMIEEBEE O Mk & e a5 2 L. AEZKDOFIEDLA]
REMREORREFEETLHZ L TH D,

U—2ray 7 7ma 77 MNILLTOLEEY THD,

FH5-1U—rvayr7TuarslT AN

Program
3rd round Russia-Japan Seminar on Waste Management Exchange Experience
MoE Russia,
February 10, 2017 9.00
Board room

1. Opening
Current Situation and Perspective of Russia-Japan Cooperation for Waste
Management

Russian side:
Ministry of Environment Foreign Relations Department

Japanese side:

9.00 —9.30 | Embassy of Japan in Moscow

Ministry of the Environment Government of Japan Waste Management and
Recycling Department

Toyota Tsusho Corporation

Presentation from Japan side

9.30-10.00 | Russian Federation, Moscow Region Waste to Energy Utilization Integrated
Project — Report about F/S for Waste Incineration Plant Reconstruction in
Moscow.

By Toyota Tsusho Corporation and EX Research Institute Ltd

«Establishing waste incineration system»
10.00-10.40 | by Clean Authority of Tokyo

10.40-11.00 | Improving Russian Legislation for Waste Management
Ministry of Environment Russia Environmental Protection State Policy
Department

11.00-11.10 | Comments from executive officer of “Clean Country” Association
“Improving legislation in the area of waste management. Activity of regional

operators”
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11.10-11.30

“Green Tariff” for Waste Incineration Plants *cancelled
Ministry of Energy electric power development department

11.30-11.50 | Waste Management based on Territorial Scheme in Moscow and Waste
Incineration Plant Reconstruction Project Status
Moscow City Government, Department of housing and communal services and
beautification, State unitary enterprise “ECOTECHPROM”

11.50-12.00 | Comments from “Khartiya” *cancelled

12:00-12:20 | Q&A

12.20-12.40 | Closing

U—7 a7 OSMEIT, v 7 RIREREREE., TR UM, ~NvT 4 Tk,

HARRMEEETH D,
K52V =7 ayTBMEY X b
H A
KA T e

1. — Embassy of Japan in Moscow, Minister

2. — Embassy of Japan in Moscow, Economic Section, First
Secretary

3. — Embassy of Japan in Moscow, Economic Section,
Second Secretary

4. — Ministry of Environment Gevernment of Japan Waste
Management and Recycling Department, Deputy
Director

5. — Clean Authority of TOKYO, International Cooperation
Division for Waste Management, Manager

6. — Clean Authority of TOKYO, International Cooperation
Division for Waste Management

7. — Toyota Tsusho Corporation, Executive Officer

8. — Toyota  Tsusho  Corporation, Recycling &
Environmental Management Department, Project
General Manager

9. — Toyota  Tsusho  Corporation, Recycling &
Environmental Management Department

10. — Toyota Tsusho Corporation, Global Strategy and
Management Dept. Emerging Regions Strategy Group,
Group Leader

11. — Toyota Tsusho Corporation, Global Strategy and
Management Dept. Emerging Regions Strategy Group

12. — EX Research Institute Ltd., Consultant

13. — ANO “The Japan Center”, Director
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14. ANO “The Japan Center”

15. Japan External Trade Organization, General Director in
Moscow

16. LLC Greenwich +9, Interpreter

=]

1. Ministry of Natural Resources and Environment,
International Cooperation Department, Director

2. Ministry of Natural Resources and Environment,
Environmental State Policy and Regulation
Department, Deputy Director

3. Ministry of Natural Resources and Environment,
International Cooperation Department, Bilateral
cooperation section, Deputy chief

4. Ministry of Natural Resources and Environment,
International Cooperation Department, Bilateral
cooperation section, Consultant

5. Rosprirodnadzor, Supervision, coordination, regulation
and licensing activities in the field of air protection,
State Supervision in the field of usage and protection of
water objects, air and land surveillance, Consultant

6. Moscow City, Economic policy and development
department

7. “Clean Country” Association, Executive Officer

8. ECOTECHPROM, General Director/Moscow City
Government Department of housing and communal
services and beautification

9. Khartiya LLC, Deputy General Director

10. Khartiya LLC, Adviser to General Director in legal
questions

11. ECOTECHPROM, Chief engineer

12. Non-commercial Public Organization “Environmental
Union”, Chairman

13. “Ecological development technologies”, Deputy
Director

14. “Ecological development technologies”, Project
Coordinator

15. Public Organization “EKA”, Head

16. Non-commercial Public Organization “Environmental
Union”, Chairman

17. Executive Directorate of the Central Council of the All-

Russian Society for Nature protection, Executive
Director, Orenburg Regional Council VOOP, Chairman
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FU—T T a vy IZBWT, ROXIBRESHH-T,

[ EME]

o RREWEREEE HEHEWE
- BRFEMESHT. IRR BB ZED DD T 7 A F 0 A A3 ek,
« 7 U MU —AF— ALY BEEWEHOEEITH T BIGE L ~VICBE, LA T
TS, RERBHRES L LTAB%L Y22 FaHR—F LT, ERAZ TR
Hi5 BOURF IS & ST 5

o RIREWEREEE RERESWEFRECRERR
BRI UMNEERAZ UMNORG, BEDOTINEEZ TCTny =l MaRatT 508D
D, mEM, WHDO=— XD LE T,
s BREHEIZOWVWTIZT R X —E L OFimI L,

o IREEA
ABIOEE TCORMAESIT T, BHEEI I EED S Z Ty =7 NEBLUZMITT
B2 Z & & Wik,

o HUR 23 XiEfR EBEHHL
- R TCIRE BIBEREED VOB T A2 B> TEY . ZBOET 21 O L@ % FEH LT
W5, HETOEREOIFESC, BRESK, LIHOEMTEH O & AT,

o T aFrTustt, (FAZ UM ETAMEHY — B RRHE)
- FPTIEEEF LS OWEORG Z2 & TR,
R L0, BERE Y — OV TEE 2 BRI TGO 4 BRI TS B [A U T
05,
MEHI LB EREZRIET2HES Y, TR UMNICE > THENRLLDOX Y 7 Th
%z L WA,

o EREIREMIE (R
BRETBC H A TO THEE 4T 2 EEOER, 2 A b0,
—BREEE . AU 23 X{ER — I FHAA 0 AR, R OIURZ TEIZHM,

o EHIHPE :

BT RREIREEE, T U, fEn o7 BARKRMERE, REE. (ERAR A,
ARIDZFETDOIAAL b 7T IS A2 SE L THRFISETHEEL,
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6. BENREIR - JWHE

TRV U COREEDEHOFE 2 L TIT-> TE A, AFHETIE. BEM2
WENS B 5t 2 32 L, FEREMEIC O W TR 0 BRI R R 2 55 2 L Ak iz,
BREOBEHHE T 7 MA—IThH LIRS JFE =V =7 V7O TFIZH
LD, RAY O =71 T3 Toh D Baumgarte Boiler Systems GmbH (BBS fth)
2 R DM EH 21T o T2,

6.1 BXETEETT
UTDLEBY THD,
R 6-1 FRETEETT
Items Unit Value
Project aim
Electricity generation [yes/mo] Yes
No but used only in treatment
Steam or heat supply [yes/no] e y
process
Optimization of cost-structure [yes/no] Yes

. ) Yes. But as for recycling,
Avoidance of Ilandfill, material- yeng
) [yes/no] only metal recovery from
recycling . .
bottom ash is considered

Costumer requirements

Required steam capacity with

2 x 49.3t/
parameters (pressure and | [t/h — bars/°C] S0bars/ 420 °C
temperature)
Required electricity generation [MW] 20MW
Waste fuel data
Waste type Municipal solid waste
Waste composition (see below)
Waste amount 200vd
2 x 18.75t/h
Water content (range) [mass-%(raw)] 30.2-49.2
Ash content (range) [mass-%(dry)] 19.5-23.7
Calorlﬁ(.: value of the fuel, calorific [kI/ke(dry)] 5.800-9.800
value min. and max.
General project data
Plant location 55°51'41.44”N
37°34'38.41”E
Site condition, (green or brown Flat and developed, Existing
field) incineration plant is removed

before the construction (Not
included in the project)

Available space / site dimensions [m x m] 140m x 160m
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Items Unit Value
Project aim
Electricity generation [yes/no] Yes
No but d only in treat t
Steam or heat supply [yes/no] © but used only tn treatmen
process
Optimization of cost-structure [yes/no] Yes
Yes. But fi li
Avoidance of landfill, material- es. Bl as for reeycing,
[yes/no] only metal recovery from

recycling

bottom ash is considered

Costumer requirements

Required steam capacity with
parameters (pressure and | [t/h — bars/°C] 2x49.3¢
50bars/ 420 °C
temperature)
Required electricity generation [MW] 20MW
Waste fuel data
Waste type Municipal solid waste
Waste composition (see below)
Waste amount 200vd
2 x 18.75t/h
Water content (range) [mass-%(raw)] 30.2-49.2
Ash content (range) [mass-%(dry)] 19.5-23.7
Calorlﬁ? value of the fuel, calorific [KI/kg(dry)] 5.800-9.800
value min. and max.
Height above sea level [m] 159m
Time schedule
Start of Project [year] 2017 with various procedures
Start of erection [year] 2020-2021 after D/D
Time frame of realization (start of | [month] 36months
erection until hand-over of plant)
Ambient conditions
Yearly average temperature [°C] 6.9
Max. temperature [°C] 27
Min. temperature [°C] -20
Humidity of air [%] 77
Auxiliary fuels available
Natural gas [yes/no] Yes
Emission limits
NOx [mg/Nm? dry] 200 as NO»
HCI [mg/Nm? dry] 10
S02 [mg/Nm? dry] 50
HF [mg/Nm? dry] 1
Dust [mg/Nm? dry] 10
DXNs [ng/Nm?* dry] 0.1
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6.2 &R

AR b — A ABEA N2 @A T 2, BEOH 4 BRI LGB RBEOEXNTH D,
YEHEINEBRA LZEABIZLU T LB TH D,

vV EBRAZUNTHRAT D U —OHETHFEIEY T RS2 ThE,

v ORBE TN E WD, BIEME OLBNIIRHGE LI,

4 B$%a&%7v7\&MT@Em@£ﬁ%ﬁﬁéo

B, AARFA O E LTIE, 1960 R BARAD v U —BEFEY) O BEAVLEE 2 BA 1k
LTRY., SN EH T CEREND D720, 4.6MI/kg (1,100kcal’kg) DK A v
U —BEHEM MM LBED 9.6MI/kg (2,300kcal/kg) FEEDEEOFEIY F <, MEER K
Bed 2 HMi 2B L T DZ ERMATH Y, EIEAEL 10 BEERE L TH, FHEr 7
HEFFEBLZ R L TV D7, REE - BEOMHRERFAEE DLW L LR TH S,

(1) ER%s
AREHETHE Lz, FERMOMELZLUTO X 9 ITRT,
# 6-2 TR
Flii « AT AL X
1 K IRIE

1.2 BEIEEM IR > 73—

Inclination of walls of waste hopper
supports the waste flow and enable
continuous supply of material

1.3 | BESEWIL D gD TR

double-walled water cooled

1.4
FEFEM T35 D sl & KA T~ D
B

hydraulically driven pusher, with
variable speed depending on firing

capacity.
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1.5

KIEF

Air-cooled moving grate covered
with movable and fixed grate bar
rows in changing order. In
longitudinal direction each line is
divided into three separate grate
zones.

Each zone is equipped with its own
hydraulic drive unit, so the grate
speed can be adapted individually to
the composition of the waste.

fixed frame —»

grate bars

moving frame

ARERLT vy a2ty AT A
A steel plate conveyor underneath
the grate transport the bottom ash
and a part of boiler ashes to the
discharge system.

The enclosed and water-filled
conveying system serves the
purposes of transporting residues
and dividing the air between
combustion chamber and boiler
house.

KIGETFBRIBER OKF > 2T

IRBERIZER S AT I

The primary air is supplied with a
fan, which is installed in the boiler
house. For the combustion of fuel
with low net calorific value an air
pre-heater is required. The primary
air is preheated with bleed steam
from the steam turbine up to the
desired temperature.

The secondary air will be extracted
below the boiler house roof and
conveyed into the combustion zone
by a fan. The secondary air ensures a

Primary air

air preheating
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complete burn out of still unburned
gases and forms a homogeneous flue
gas flow when leaving the
combustion area.

K s P S—T—

Burner management system (BMS):
1) start from cold condition with
blocking the waste fuel supply until
operating temperature is achieved; 2)
support firing switches on
automatically if the flue gas
temperature falls below the
temperature limit value of 850 “C
(retention time of >2 sec)

NOx #{t.3 A7 L (SNCR)

The Selective Non Catalytic
Reduction process is based on a
controlled injection of additive
(ammonia) into a defined
temperature range of the flue-gas
flow, converting nitrogen oxides into
nitrogen and oxygen.

NOx-Reduction (%)

A" - optimal Temperature for SNCR (low ammonia slip)
8" - optimal Temperature for SNCR + SCR (high ammonia slip)

1300

L]

Together with the grate firing
system, the boiler forms a complete
system.
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7.1

IRBESR

Panel walls (membrane walls) in
welded tube-fin-tube design form the
combustion chamber. Access doors
in the sidewalls of the boiler (upper
part) and the rear wall of the
chamber. Inspections hatches are
provide in the front and rear wall of
the furnace. Fluctuations in the
combustion chamber pressure are
absorbed through buck-stays which
encircle the pressure parts at several
levels.

7.2

BRI IS E S AT A
Multi-stage design, with inspection
doors.

7.3

KRR T A

Equipped with baffles and mesh
screens (demister) to ensure high
steam purity

7.4

St =a ) <A

7.5

RA T NG T PR

7.5.1

HKY ¥ U= 27 I(SCS)

SCS provided for the cleaning of the
membrane walls on the 1st, 2nd and
3rd boiler passes.

48




752 | N~ o AEE

Mechanical hammers mounted on an
electrical driven shaft generate
vibrations that clean deposited
combustion residues fall off from the
heating surface of the super heater
and evaporator.

753 | vay b7 —=rTAE

Soft steel balls are used to clean the

economizer heating surface. The
removal of the pollution of the
heating surface is realized by the
drop energy of the steel balls.

76 | bt

To protect the membrane wall within
the combustion chamber against
aggressive and unburned flue gas
and to ensure residence time of the
flue gas, walls are refractory lined.

8 JEE AT A AL

1st stage: injection of hydrated lime

into gas flow to capture hydrogen W

chlorine, hydrogen fluorine and AT

sulphur dioxide. (1 []

2nd stage: evaporative cooling for ] -~

adjustment of the optimum reaction ]
temperature necessary for the flue I
gas fine cleaning with hydrated lime, H H H

combined with an increase in the I f
flue gas humidity. VT M_M
3rd stage: conditioned dry H=

adsorption, based on the additive

powder qualities hydrated lime and

g
Ol

activated carbon.

4th stage: Particle filter including
particle re-circulation to improve the
separation of harmful flue gas
components.

Hi# : “Design Feasibility Study for WTE Plant in Moscow” , BBS GmbH

6.3 MBI K U HUNZ
UTDERBY THD,
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