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Summary

1. Outline of Verification System

To achieve the goal of reducing CO2 emission by 26.0% by FY 2030 compared with FY 2013, the
Ministry of the Environment amended the ‘Basic Guideline for the Comprehensive and Systematic
Promotion of Waste Reduction Measures and Other Appropriate Treatments’ on January 21, 2016.
The ministry sets target values from the viewpoint of utilization of energy recovery from waste,
moving forward with activities such as effective use of waste as energy sources and utilization of
energy recovery from waste in a given area.

However, many small and medium-sized municipal solid waste treatment facilities (especially those
handling less than 100 tons/day, hereinafter called small and medium waste treatment facilities) do
not have any power generation facilities currently, therefore utilization of energy recovery from
waste (reduction of CO2 emissions) has not been sufficiently implemented. Consequently, in order
for these facilities to utilize energy recovery from waste, pioneering introduction of technological
systems is necessary.

In order to prompt effective utilization of energy recovery from waste and reduction of CO2
emissions, this project changes the denitration system. It is changed from the conventional method
of heating flue gas by steam and operating the equipment at a temperature of around 200 degrees C
to a proposed method capable of operating at 150 degrees C using an improved denitration catalyst.
This project aims at converting the use of the amount of steam used for heating into power
generation, conducting necessary evaluation and verification. Figure 1 shows the schematic of this
waste treatment facility and the target region to apply the proposed technology.

This project will take two years to bring forward, identifying problems and drawing measures in
FY 2019 tward the experiment for verification. In FY 2020, flue gas from the waste treatment
facility will be used to demonstrate denitration performance at 150 degrees C. The reduction effect
of the CO2 emissions from energy sources will then be evaluated by caluculation based on the

results, verifying the entire system.



1 Operate the denitration reactor at 150 degrees C !
‘: instead of 200 degrees C. This makes the flue gas !
i reheater unnecessary. Use the steam saved for !

1
1

| power generation to reduce CO2 emissions.
b e e e e

Figure 1. Schematic of waste treatment facility and target region to apply proposed technology

2. Ouitline of Project and Results of FY 2020

This project is mainly implemented by Hitachi Zosen Corporation (hereinafter referred to as the
“Hitachi Zosen”), and the system evaluation is conducted by the company’s technology institute
(hereinafter referred to as the “institute”). For system evaluation, the Tamura West Environment
Center of the wide-area administration Tamura Union provided a site for experiment for
verification. The goal of FY 2020 was to establish a denitration system that operates at 150 degrees

C. The major implementation items and results of this project are follows:

(1) Design and Installation of Test Equipment
Hitachi Zosen designed and assembled test equipment that can extract flue gas of 600 Nm3/h or
more from the flue gas duct, suppuy a reducing agent to the flue gas, and allow it to flow through

the testing catalyst. It was installed at the Tamura West Environment Center.

(2) Evaluation of Performance and Regeneration
Performance evaluation was conducted at the institute with the composition and amount of the

catalyst changed. The catalyst composition for experiment for verification was selected according



to the results. Regeneration evaluation of the catalyst was conducted at the institute, and the heating

temperature was optimized. The optimal heating temperature was 300 degrees C.

(3) Catalyst Production

For the catalyst selected in paragraph (2), the amount required for the experiment for verification
was produced.

In addition, a catalyst with a width of one meter was produced with mass production equipment. It

was confiremed that mass production was possible in the same way as conventional products.

(4) Experiment for verification

An experiment for verification was conducted with the catalyst produced in paragraph (3). It was
conducted from August 2020 to January 2021. The gas conditions at the time of the experiment
(flow rate, temperature, and concentration of sulfur oxides (SOx), nitrogen oxide (NOx), carbon
monoxide (CO), hydrogen chloride (HCI), moisture, oxygen (02), and dust) were measured.

When the temporal change of the denitration rate was checked, the performance remained almost
unchanged during continuous operation for approx. 300 hours. The amount of catalyst required for
the target denitration rete of 60 % was AV*2.2 Nm/h when the molar rate was 4. (*AV (Area
Velocity) [Nm/h] = flow rate [Nm3/h] / catalyst surface area [m2] )

After the performance evaluation, regeneration was conducted under the conditions confirmed in
paragraph (2). It was confirmed that the performance was restored to the same level as the initial
performance after the regeneration test.

During the performance evaluation and regeneration test, analysis of alcohol, by-products
(aldehydes, CO), and dioxins was conducted. In the performance evaluation, the alcohol
concentration was below the regulation value and aldehyde concentration exceeded the regulation
values, and CO concentration was close to the regulation value. It is necessary to improve the
catalytic activity and reduce the molar rate. The concentration of dioxins was below the regulation
value. As gas is circulated during the regeneration test, it is possible to conduct operation at the
regulation value or below in a facility with two lines by diluting gas little by little and discharging it
to the upstream of the flue gas treatment facility in operation of one line while the other line is

being regenerated.



(5) Evaluation and verification of Cost and CO2 Reduction Effect
Based on the results of the experiment for verification in paragraph (4), evaluation and verification
of the cost and CO2 reduction effect were conducted for simple incineration, conventional method,
and proposed method (the conventional method and proposed method were evaluated after dry flue
gas treatment and wet flue gas treatment). The preconditions used for this estimation are as follows:
[1] Simple incineration
The plant has neither a heat recovery boiler nor a steam turbine generator, and the energy is not
recovered.
[2] Conventional method
The plant has a heat recovery boiler and a steam turbine generator, and the energy is recovered.
After the dry exhaust gas treatment, steam is used to heat flue gas by 50 degrees C from 150
degrees C to the operation temperature of 200 degrees C.
After the wet exhaust gas treatment, steam is used to heat flue gas by 140 degrees C from 60
degrees C to the operation temperature of 200 degrees C.
[3] Proposed method
The plant has a heat recovery boiler and a steam turbine generator, and the energy is recovered.
After the dry exhaust gas treatment, flue gas at 150 degrees C is usable to operate the
equipment as it is, so steam to heat gas is not required.
After the wet exhaust gas treatment, flue gas at 60 degrees C is heated to the operation
temperature 150 degrees C, so the temperature increase range can be reduced from 140 degrees
C to 90 degrees C to reduce the use of steam.

In the proposed method, it was determined to conduct regeneration.

Compared with the conventional method, the CO2 generation amount of the proposed method was
reduced by 2.2% in the dry flue gas trearment and 1.5% in the wet flue gas treatment, resulting in a
CO2 reduction effect. By further improving the performance of the catalyst, the CO2 reduction
effect can be improved, with reduction by 3.0% with the dry flue gas treatment and 2.1% with the
wet flue gas treatment.

In addition, the investment cost of the proposed type can be recovered by selling electricity, and the

recovery period of the total project cost was estimated to be 0 to 5 years.
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BT W e EAEE 2 3R 3-1 1R 7, 0 A FINEGS TR L T e & IR L

|

FEICHHA L2 Lick v BERIL, REXOFMUERAL Y 2L ot
#*3-1 EAME
iz TSN o
HH ARERAED
| ekt | B2 ek
it 5 AR [t/H] 89
e EFUEAL  [kWh/ST AR & & 130 1 PR, 2 JF R
147 ST AIAZRAE [t/h]| 6.06 5. 74 5.43 5.11 AL OmE I AR &R
TEHAIT 355 5 [kW]| 787.8 @ 746.2 | 705.9 = 664.3 [FIAESEXFEREFHEL
o fF ST AR = [t/h]| 12.15  11.52 | 10.90 = 10.25 KO EE Z A28
HEERIY 8 A [kW]| 1,579.5 1,497.6 | 1,417.0 1,332.5 [FAKSG A X B BEF AT

3.2 Co, 4EE LRIRINR

BHRUTBIT D 00, 34T, F3-1, F 32 LOKRALA—VLURKRITTRT (a) ~ (g) DL

2 AT, TiD X HICHH Lz, @EisH L, BREAOFRRENDS., 1FELO2HF

ERHER B0 358 H/4 (2487 H) L1 H 7= 0 ojEls HEN 280 H/A L RE LT,

Ko, 1FER B0 156 H/H, 2 0P R H 503 202 H/F L7 o7,

#3-2 CO.RABORESM
I H w2, \ NTERY HE KT
Jit 55 R A [t/H] 100 REARRNME (50 t/H X2 JF)
1 JFiE s B 4% [H /4] 156 Brb G e
2 fFiER H L [H /4] 202 280 H/H (&2 7 H L UE)
T (8 e (h] 6, 720 280 H/H#-X24 h/H
1 JF SRR By B ) (kW] 588

\\/,(\ it N H_’/(\EEE. N i
U g ) (kW] 669 SRR DR
ek 1 FEIRRHEE E ) (kWD | 383 | 725 | | oreii, o
RER 2 S E R ) ] 416 | Laso| | LoumtEA DI
BRI [t-C0,/kWh] | 0.000488 |BREE48 s~
TIREENCHE D CO. BEHARE  [t-COo/FRAE t] 2.77 ERIEA TR RME
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« TIBERNCHE D COp JE A
= (M) X BBRE) X (FI72F v 7 ZTHEE)
X (7T BEANTAE S 0. HEHIFRED)
= 100 [t/H] X 280 [H/4E] X 15 [%] X 2.77 [t-CO./HiA t]
= 11,634 [t-CO/4E] + + - (a)

- BMUBERME AR BR B L D BT D Co R AR
= (WEsk @I > ERWMEES) X (BIHRRD
= {(588 [kW] x 156 [H/4] X 24 [h/H])
+ (669 [kW] X 202 [H/#] X 24 [h/HI1)} X 0.000488 [t—C0./kWh]
= 2,657 [t-CO/%] - - - (b)

» B ADIER ALK O Z AR L D HETHED O FARE
= (MEsx @I e > ERWNEES) X (BEIRRD
= {(383 [kW] x 156 [H/4] X 24 [h/H])
+ (416 [kW] X 202 [H/4] X 24 [h/H]1)} X 0.000488 [t—C0./kWh]
= 1,684 [t-CO/#E] + + « (c)

- MBADTERA N IR FAR R REI K DEHENITHE D o T4 &
= (M@ e S EEE ) X (EHIRE)
= {(725 [kW] x 156 [H/4F] X 24 [h/H])
+ (1,460 [kW] x 202 [H/#] X 24 [h/H])}
X 0.000488 [t-C0./kWh]
= 4,779 [t-CO/5] « « - (¢’ )
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- RO UERKIT L DY AT DR OFEEIZFES CO, B &

= (B> A7 22T DM BEIC L 2 %ERE) X (BHRE)

= (VRO 2 JFEERRF O R E R X GEIR A %) X (100 [t/H]/89 [t/H])
X (BIR¥0

= {(746.2 [kW] X 156 [H/4] X 24 [h/H])
+(1,497.6 [kW] X 202 [H/#]x 24 [h/H])}
X (100 [t/H] /89 [t/H]) X 0.000488 [t—CO./kWh]

= 5,513 [t-COy/#E] + + + (d)

B RORERRUC K DB AT DR OFEEITAE D €O, Bl

= (B> A7 2207 DRI L 2 %ERE) X (BHFRE)

= (LF RO 2 JrdEisks O F B & X HEE H %) X (100 [t/H]1/89 [t/H])
X (IR

= {(664.3 [kW] X 156 [H/4] X 24 [h/H])
+(1,332.5 [kW] X 202 [H/4F]X 24 [h/H]}
X (100 [t/H] /89 [t/H]) X 0.000488 [t—CO./kWh]

= 4,906 [t-COy/#E] - « - (d" )

- AROIRERUIT L DM AT LR OFEEITHE D CO, B

= (B AT 2207 DM BEIC L 2 %8ER) X (IR

= (1RO 2 FEEREOFERE >GER A %) X (100 [t/H]/89 [t/H])
X (IR

= {(787.8 [kW] X 156 [H/4] X 24 [h/H])
+(1,579.5 [kW] X 202 [H/#]x 24 [h/H]}
X (100 [t/H] /89 [t/H]) X 0.000488 [t—CO./kWh]

= 5,816 [t—COy/4E] + + -« (e)
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- B RORRAUC L BB AT DR OFEEITLE D COp BT R

= (B> A7 22T DM BEIC L 2 %ERE) X (BHRE)

= (1P RO 2 PSSR O E R X Eix A4 X (100 [t/H]1/89 [t/H])
X (R

= {(705.9 [kW] X 156 [H/4] X 24 [h/H])
+(1,417.0 [kW] X 202 [H/#]x 24 [h/H]}
X (100 [t/H] / 89 [t/H]) X 0.000488 [t—CO,/kWh]

= 5,216 [t—CO/] - « + (¢’ )

X oT, KHFRUTBITD o, BEETFRAD L ) IZEHTE %,

OHHBEA = (T BEEANIFES COFAR)
+  (HAMBEA R (- & DEE MR HE D CO 38R
= (a) + ()

@ERDOUERNK = (FTHEHITHED o, HAER)
+ (MEsR BB K DS E D Co FEE &)
— (PERRDPIRY > 2T LK OFETEITHE S €O, i)
= (a) + (c) - (@

@’ WBHROWERX = (FTHHNLE D Co R4 )
+ (MR L DB S 00, R4 &)
— (PERRDOBIFY > AT AL OFEEITHE S O, HIHR)
= (@ + () -W)

O@HADIBENX = (FTHEHITHED o, FAER)
+ (MR L D HEICE S 00 84 &)
— REXOBFE > AT LK OFEEIZLE S CO, )
+ GEITHIND D 0, 384 )
+  (flBEDIMEFTAEIZLE D COp R4 &)
= (a) + (e - () + (£) + (g)
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@’

)‘)‘»@
— — N

DR = (FTEEANTHED Co 3 ER)
+ (s ic

K OB INCHED COp FeAE)

— (REXOPIAY > AT LR OFETEITHE S O, HIlJHE)
+ GRICHIN B O 0, FA &)

+ (RO INEE AL S CO XA B)

= (@ + () -()+{ + (2

BICAl (Tva—n) oo Co AT, R3I-3DLHITHE L,

#3-3 BILHAINLD CO, BAR
HH Bl HERXIEN

HEHT 2 & [Nm?/h-wet] 20, 000 100 t/H (=50 t/H X24F) OMiiZdH7- "
Ko [vol%-wet] 15
ERMY NOx) IE  [vol ppm—dry] 150

. =HEH A& [Nm*/h—dry] X (NOx JEJE/10°)

Ne—li=N
NOx it & [mol/h] 114 / (22, 4%10%)
EILAIE (B )
5 /NOx [mol/mol]| 2.0 4.0
EIAN) 1 [g/mol] 32.04
1 T A & (kg/h]| 7.3 | 14.6 |=NOx Jfi& X E LK & X EITHI4 & X107

= GRITAMEREX10° / BAlS &

0o, AR (f) [t-C0,/4]] 67.4 | 134.8 X C0y 434 (44. 01 [g/mol]) X6,720 [h] X107

F 7o, FREOINEEA ITREHC AT IS 2 WITER T A 2 VW TF 3-4 IR T4 T
TV, COFEAERITTAE 1 RH 72 0 OMBEREME LA LTz, STl & & A 13RI

DOREFERTHoT27e, DBEORITITNAE & UTRENTIT M E V72356

Y,

#3-4 MBEEOSLHE

5 BR A\ [m’/h] 2,970
W [C] 150
=i [C] 40
P BRI EE [C] 300
fibt i SO B8 O TN e AR [m?] 100
ST R [h] 4
PRIRFIRER] [h] 5
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JTIM %2 T2 B O B AE IS CO A RIFRQ) LV HEHL, R3-50EED

Lol

CO FA R [t-CO/4HF] = (WEPREME X FEEE) X107
X IR EHEH R X 44/12 =(2)

K 3-5 MEEONBFEAITHD Co.RAER

VB %ﬁﬁy>ﬁ$%m Co. BAER (g)
TR et | T R | T, | o,
[L] [t-C/GJ] ’ /2 El/4) 1|/ (6 BI/4E) ]
HiEmHE 22,62 0.06 0.12 0.36
36.7 0.0185 0.16 0.48
PREFEF| 7.95 0.02 0. 04 0.12

D BYRIATZE R Lz & &
2) BRI TRIE - @il - AFMEICRIT DRETE - PEHRE )

—J7., Mgk DORE (4MPa, 400°C) % HW =D NI fE H Co. R A BT (3)
MBLBEH L, £3-6 D@V LeoT,

CO ¥AR [t-C0/4F] = MEZRKEXFEEREAENXEIRE K@)

# 36 AKX HAEEOIBFELIZHES Co. AR

VB | REE C=W)) Co. BEE (g)
THE | AR E | JREAL ¥ - C0/[l] [t-CO, [t-CO,
[t] | [kWh/t] | [t-C0y/kWh] ’ /2 E/4)] | /(6 E/4E)]
HigmE | 0.27 0.02 0.04 0.12
130 0. 000488 0. 06 0.18
REREE | 0. 10 0.01 0.02 0.06
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£ 3-T12i%, EREROEM I~1V 277,

KT TO CO AR EHIEZNRITER 8D LY LiroT,

®3-1T REXOZRM

g e
BRA | EE R W [[E/4F]
I 4 KT, #Bim = 6
I1 4 R 6
111 2 KT, HB i 2 2
IV 2 R 2

# 3-8 HBHATOCO, RAR L LIESHE

(259 T2
St CO FAR HiPzh 5= CO FAR HiIpzh R
(w) 1l MR (w) 1 MR

[t-CO/#F] | [t-CO./4E] [%] [t-COx/4E] | [t-C0,/4F] [%]

HAfBER] 14, 291 - - _ _ _

ez 7,805 0 0 11,507 0 0
I 7,637 168 2.2 11, 332 175 1.5
1 7,637 168 2.2 11, 332 175 1.5

e

11 7,570 235 3.0 11, 265 242 2.1
v 7, 569 236 3.0 11, 264 243 2.1

B 3-4 (21, # 3-7 TR LIEAERAKROREA T, IV (BRI Z V72N #GE
) TO COFER L HIEREY 77 7 Cmd, oL ik, kL ik L TREX
1% 2. 2~3. 0% COp HITHRN AR 3G iz, — 75, Wl & 13 1. 5~2. 1% CO, HIlJHEh 5
BE LT,
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CO,FAE S [t-CO,/HF]

CO,F4 & [t-CO,/E]

7,850
7,800
7,750
7,700
7,650
7,600
7,550

7,500

11,550
11,500
11,450
11,400
11,350
11,300
11,250
11,200

11,150

(&=)
3-4 CO, FAE B
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3.3 aRXR biRE

PR L O R OMBEE HITE 3-9 (RFEOH) . R 3-10 (BEFR) O LIk

Banr,

22T, TR AT A FEEE LRI, 100 0/ H (=50 t/ H X2 4F)
(AR 2 R A BT o U, — 7, [RRFERE) & IXAHATAN S K%, 600 t/H O
FR > 38 4P ITHR Y 3 2 Al B A B IF & L7e, E7oRRA TR, BRIl
oA THIR) &L, TSR HEOMBESY TWR) & LTRAEEZT-,

TR DML (h) 13, W13 (3R 3-9 ORER H]) 130D 2. 4~4. 9 fFIZ & 7n -
TeDy. IRHEROICEPERE (R 3-10 OfEEE ) (213 1.2 fFE TIRBTE 7=,

#®3-9 AR (RFEAIHD)

HH . ek FHRAE
Bk R
PEH A B [Nm®/h-wet] 20, 000 100 t/H (=50 t/HX2JF) OlgkdHi=v
AV [Nm/h]| 2.2 @ 4.4 | 4.0
b U 2R TR [m?/m’] 720 800
ik g5 m*]| 12.63  6.25 | 6.25
fik 48 LA [k¥/m?] 2,910 1, 200
g2 A (h) [MY]| 36.8 @ 18.2 | 7.5 |= filiie X fidfiHiLAH X 1073
®3-10 fEERA (BER)
HAH e ek FHREE
Bk R
P A & [(Nm*/h-wet] 20, 000 100 t/H (=50 t/HX2¥F) Oligtd 7=V
AV [(Nm/h]| 2.2 @ 4.4 | 4.0
fisk 5 B 3% T Ak [m?/m?] 720 800
b g (m’]| 12.63  6.25 | 6.25
ik 4 LA [k¥/m’] 1, 485 1, 200
gt A (h) [(M¥]| 18.8 9.3 | 7.5 |= filliaE X ARAEEL X 107

RN R E AN DETTHIE I 3-11 O L H ITRAE S v,
REAOETCAE M (D) 13, BEPNIFERAE D & 0. 8 fFF TR T 72,
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#3-11 BExKIEH

HH X ek AR RIEN
PET 2 & [Nm®/h-wet] 20, 000 100 t/H (=50 t/HX2¥F) Oz v
KT B [vol%—wet ] 15
%= F {4 (Nox)
- [vol ppm—dry] 150
NOx i it [mo1/h] 114 N E%jiginfggdjﬂ(; X109
ﬁgiifgfm [mol/mol]|2.0 4.0 0.7
BL S o<1 7 8 [g/mol]| 32.04 |17.03
R IC AR [wt%]| 100 25

= NOx it & X iZ oAl & (8L kh)
BT AIE & [kg/h]| 7.3 14.6| 5.4 X iz ANy 1=
/ GEISLHIREE / 100) X107

T e Al A [¥/kg] 45 80
:amﬁﬂ%)ﬂ [M%/24, 000h0]| 7.9 115. 8| 10.4 = Eﬁ%ﬂ%fﬂﬁxigfnﬁlﬂiﬁﬁg
(1) X 24,000 [h] X107

1) il 424 24, 000 h
PEFAJ RO M AEE TR 3-12 D X H ITRE I T,
Wik DR ZE FHWTINEEAE Uz & &3, BEICHIHTE 28K &5, BT

BN E LT,

#3-12 MBAFAEEH

L | PER | D ﬂﬁjﬁff’)ﬂ <J>6 e
[L] [¥/L]
Lic¥/ 1) [M¥/24, 000h] | [M¥/24, 000h]
SR | 22,62 2.04 | 0.01 0.03
90 0. 02 0.04
¥R | 7.95 0.72 | 0.01 0.01

1) RFPEFES BRI VX —I7 AR TRA | BA AT ImAmAS R A
2) 2 [[ml/#] = 7 [[al/24,000h], 6 [[E]/4-] = 16 [[=]/24, 000h]

CO, ZRERKDOFAERND 1 t BT 2 DICHFE 2 A b (LLF, CO A=A F)
R -1 IR T HIETHERM L,
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# 3-13 COHgk= A s OEHFHE

HH FHERUZ
ik 2% (M¥]{(h) . % 3-9,3-10 LV
fl i ¥]| (k). & 3-14 LV
Fl B P 5 (M¥]| (1), #&3-14 kv
Fl B O A AR A B (M¥]|(m), & 3-14 LV
m = () + (k) : MDA
FliBh et Gk M¥]| DV

() + &) + (1) + (w) : M+ BOSES

(0 = () X (1/3)

e
B G W) stz imah e s L

R (p) = (@ X (2/3)

H CAHAE [M¥] R () = ()
G & (M¥]| (@), £ 3-14 LV
i Te A H] [M¥/24,000h]| (i), #3-11 LV
TNENFTAE 2 [M¥/24, 000h]{(j) . & 3-12 LV
R LR DS FHEE
(1) #HiBha%E M¥]|(x) = (o)
(i ) Fli Bl Geies 2 M¥]|= (n)
(iii ) A 3 ¥l (s) = () + (@ + (D) + ()
REX L kRO HER
(1) B4 ¥l (t) = BEAX@) - 10kK(r)
(ii ) Al Bl et 2 M¥]|(w) = #BEAX (D) - kK (n)
Ciib % == M¥]|(v) = #EA(s) - 1k (s)
CO, A [t-COx/4FE]|(w), 3-8 LV

RN L MERADES CO, HIE  [t-00/F]|(x) = fEkw) - #BEA W)

CO; % 1t B9 2 DITHE /a2 R |

(i)HliBha%E [k¥/t-C0,J|= ((t) X 10%) / ((x) X 3.6 [4E]?)
(ii ) fliBhxl gt [k¥/t-C0,J|= ((w) X 10%) / ((x) X 3.6 [4E]?)
(iii) e S22 [k¥/t-C0,J|= ((v) X 10% / ((x) X 3.6 [4]?)

1) s =4 + B I - e
2) itk FHAESL 24, 000 [h] = 3.6 [4F]
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3% 3-14 1T1%. COHlfE = 2 + DB I -4 23l 21,
I C, BAFED TBERR ) I XARERAT . GERRE N0 | TR (AR
iSO EE . BSOS B, FERRE NI D ERRE LA L,

#3-14 COHIE= A s OBEHIZHER T2 H1MHE

Bat | e WO | ARELIEATE | AR S R AR SR | ERE (O MY
Tl EE ] 0 D | 1) D m D] |mocanm| wers
BER% 15.9 - - 5.5
nEde= —
Hrax 15.9 6.0 17.1 10. 4
Bk | BERx 32. 1 - - 14.0 10.7
hesR= BEEE | 15.9 - - 7.4 5.8
57, 7 @)
Prax 15.9 6.0 17.1 11.9 10.7
ek, R 15.9 - - 7.4 5.8
eV Prax 15.9 6.0 17. 1 11.9 10.7

D A3l v iR 20 TE b0 L, TR & RlE =

7=
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FRTHEHBLEZEH E39~F3-12FD 0, (Q), () KU 3-14 OHfE% H
W, #3156 D CO Hillgi= A b & FHE LT,

HBREAUTT D2 LITL 5T, CO M T A MIRAEAITHREIEE T-0. 5 k¥/t-C0, &7
0. ERKE D v&mE 7R o7,

# 3-15 CO;HIE =R b

(i) (i) (iii)
PEA A A i Bh 448 B xRk EEE
%20 . fid g Sk [k¥/t-C0s] [k¥/t-C0s] [k¥/t—C0s]
HR5E f— HR7E A fR7E o
#IH #IH HIH
Bk | BEE% | 38.0 | 28.1 | 75.2 | 45.5 | 98.2 | 63.2
520 - BEE% | 18.8 | 13.9 | 17.7 3.0 | 29.8 | 12.6
T Pk | 31.6 | 26.6 | 17.7 3.0 20.1 | 12.6
o BER% | 18.1 | 13.3 | 17.0 | 2.9 | 28.6 | 12.1
wAY | WR ——
HE% | 30.3 | 25.6 | 17.0 | 2.9 27.9 | 12.1
Bk | BEE% | 38.0 | 28.1 | 75.2 | 45.5 | 98.2 | 63.0
520 " BEs% | 18.8 | 13.9 | 17.7 | 3.0 | 29.8 | 12.4
11 % | 31.6 | 26.6 | 17.7 | 3.0 | 29.1 | 12.4
o BEE% | 18.1 | 13.3 | 17.0 | 2.9 28.6 | 11.9
B | R —
P&k | 30.3 | 25.6 | 17.0 | 2.9 27.9 | 11.9
‘ BE% | 13.5 9.9 12.6 | 2.1 11.9 | -0.4
72 BR
g | 22.6 | 19.0 | 12.6 | 2.1 11.5 | -0.4
111
\ BES% | 13.1 9.6 12.3 2.1 11.6 | -0.3
B | %R —
Hax | 21.9 | 18.5 | 12.3 2.1 11.1 | -0.3
\ BE% | 13.4 | 9.9 12.6 | 2.1 1.9 | -0.5
72 HE —
PEg | 22.5 | 19.0 | 12.6 | 2.1 11.4 | -0.5
v
o BER% | 13.0 | 9.6 | 12.2 | 2.1 | 11.5 | -0.5
wAY | WR —
HrEk | 21.8 | 18.4 | 12.2 2.1 11.1 | -0.5

D BT ALVMEELZ DR TEDILDE L, TR LRMBE = AV 4.4 Nm/h &
L7z
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3.4 HERURFEL
PEA AIEGES TR L TV ARG B AR L EBICHH T 2N/ 8m Lz 2
Llzk A, FEEINAMINEG) X, F3-16 DL HICHREINT,

# 3-16 FEEAMENE

HH HL G T2V A RAUED

= (REAREEICRARER)

téél
F BN B [kWh/4E]] 621,125 | 635,288 | (100 [t/A] / 89 [t/A])

5o B Al [¥/kWh] 12

FENAEMNE () (M¥/4E]| 7.5 7.6 |= JEEHIINE X FEEEAM X 10°

PR D OB a A N EFRERIINT 54E80T,  (v) BENABEME X @ 2 H0n
THHL,

REEINER ] = REEMES W] / sgERARNE /4] K@)
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K@) FOBEEEH M. R3I-1TITRTEIETH S, 8F L TREKX 1L, IVOL
&R,
#3-17 BREEBREYD
(i) (ii) (iii)
. HEEAMEY | WU RRE Y | REEREY
A i
mast | O B | Y] (W [WY] v) [MY]
ALER Fik i - -
A B e g
o HER @@qgﬁi# o EPERF
Bk | BEEE | 36.4 | 21.1 | 45.5 | 27.5 | 59.4 | 38.1
75 BERX | 6.6 -0.8 | 10.7 1.8 18.0 7.5
BR
11 x| -1.5 | -8.6 | 10.7 1.8 17.6 7.5
BERX | 6.6 -0.8 10.7 1.8 18.0 7.5
AV BE
x| -1.5 | -8.6 | 10.7 1.8 17.6 7.5
BE% | -1.3 | -8.7 | 10.7 1.8 10.1 | -0.4
(52N BE —
x| -9.4 | -16.5 | 10.7 1.8 9.7 -0.4
v
BEs% | -1.3 | -8.7 | 10.7 1.8 10.1 | -0.4
TV BE
wax | -9.4 | -16.5 | 10.7 1.8 9.7 -0. 4

D AT L 0 A2 DR TEL b0 L L, TR &R E

7=

2) FREAMEH =

3) MR =
1) WEEE = (v)

=P + @ + @) + Q)

- 1k @) + (@ + () + ()}
(F#3-13 L)
(#3-13 L9)

49
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# 3-18 [T ERINER &R, IRERIIFEEICL VRERILTE, il EERCHE
A BB OBINIARIIH 0~3 4, MiBhxIERE ORI 0~4 F, REFEED
FEU IR 0~5 £ Th 5,

# 3-18 BEMEIINEE

(i) (ii) (iii)
HE 7 = 5 1 HELAWE | MhRRE | REEE
e fil | (4] (4] (4]
L o2 " o
Wi 5e Hns HR5E HEns Hi5e Ens
HIH HIEH HIH
Bk | BERR | 4.9 2.8 6.1 3.7 7.9 5.1
5=V BEE% | 0.9 | -0.1 | 1.4 | 0.2 2.4 1.0
WE ——
I ek | -0.2 | -1.1 | 1.4 0.2 2.3 1.0
e | 0.9 | -0.1 | 1.4 0.2 2.4 1.0
A | W
Hax | -0.2 | -1.1 | 1.4 | 0.2 2.3 1.0
Bk | BERR | 4.9 | 2.8 6.1 3.7 7.9 5.1
[/252V BEE% | 0.9 | -0.1 1.4 0.2 2.4 1.0
BRE —
11 x| -0.2 | -1.1 | 1.4 | 0.2 2.3 1.0
BEZZ | 0.9 | -0.1 | 1.4 0.2 2.4 1.0
A | R —
Bk | -0.2 | -1.1 | 1.4 0.2 2.3 1.0
‘ BEE% | -0.2 | -1.2 | 1.4 | 0.2 1.3 0.0
72 BE —
ek | -1.3 | 2.2 | 1.4 0.2 1.3 0.0
111
‘ BERR | -0.2 | -1.1 | 1.4 | 0.2 | 1.3 | 0.0
B | R —
ek | -1.2 | 2.2 | 1.4 0.2 1.3 0.0
‘ BER% | 0.2 | -1.2 | 1.4 | 0.2 | 1.3 | -0.1
(52N BE —
ek | -1.3 | 2.2 | 1.4 0.2 1.3 | -0.1
v
. BER% | -0.2 | -1.1 | 1.4 | 0.2 | 1.3 | -0.1
mwAY | BB —
g | -1.2 | 2.2 | 1.4 0.2 1.3 | -0.1

1) BRI L 0 A EE DR TE A b0 E L, [HE] LFEAEE = AV 4.4 No/h
L7z
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A =¥l X MME, R3-19 17T () FBIERIRREE, (o) BEAHEE (Q#ER
BIHY T 5E LR G), RO6) ZHWVTEE L,

A=y /La R NOREREFAME (W] = (p) + (9 2.(5)

A =¥ VAR FOREEE W] = () + (@ 7.(6)

#3-19 A=Yy Nax bOEHICHERT 3 EME

mBhexaRE | BoAHEMHE BERRE
i M¥ M¥ M¥
St i %c)\ (j:)[] (i)[] (tq)[]
k| e A JR5E A Hx7e T
B )AERS 4= HS NS
oL L o |
PERx 23.4 23.4 5.5
ez —
Hrax 46. 5 46. 5 10. 4
Bk BE% | 68.9 | 50.9 | 45.9 | 33.9 | 14.0 | 10.7
e -
BE% | 34.1 | 25.2 | 22.7 | 16.8 7.4 5.8
Ci2e e P
HE% | 57.2 | 48.3 | 38.1 | 32.2 | 11.9 | 10.7
Rt BES% | 34.1 | 25.2 | 22.7 | 16.8 7.4 5.8
Y Hrax 57.2 | 48.3 | 38.1 32.2 11.9 10.7

D Bk v E2 DR TcEx bl L, B LRMBE = AV 4.4 Nm/h
Lz

Fr=rvr7azx Mt OBCHEA G)MBEEEERA KT, KRG FTHWTE
HL., £3-20 IRTHERE o7,

EoAl MY/4] = (1) / 24,000 [h] X 6,720 [h/4F] A (7)

NEVERAE (MY/4E] = (§) / 24,000 [h] X 6,720 [h/4E] R(8)
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#3200 /=¥ NaRrRkETr=Faxk

A=y Laxk TJr=vTaR b
w37 WA (M /4] [M¥/ 4]
. J A C
YIE=" gty | | (1) FEEABE|) (i) wFER
LR | ik . " -
AR 5e D Py (=)
RLPERE RPERE A
IEY LIEY
HBER] - 0 0 0 0
BERx 28.9
ek — 2.9 0 2.9
B 56. 9
Bk | BERR | 59.9 44.6 82.9 61.6
L BERX | 30.1 22.6 41.5 31.0
£V WE =
%TI ek | 50.0 42.9 69. 1 59.0 | 4.4 | 0.01 | 4.41
o BER | 30.1 22.6 41.5 31.0
wAY | HE
Brax | 50.0 42.9 69. 1 59.0
Bk | BERR | 59.9 44.6 82.9 61.6
wiz 20 - BER% | 30.1 22.6 41.5 31.0
iy o
TE;';I x| 50.0 42.9 69. 1 59.0 | 4.4 | 0.00 | 4.40
o BER% | 30.1 | 22.6 | 41.5 | 31.0
B | HR —
Frax | 50.0 42.9 69. 1 59. 0
‘ BERR | 30.1 22.6 41.5 31.0
W | R premy
g ek | 50.0 42.9 69. 1 59.0
el - 2.2 | 0.01 | 2.21
nr BER® | 30.1 | 22.6 | 41.5 | 31.0
BAY | R —
Brax | 50.0 42.9 69. 1 59.0
‘ % | 30.1 22.6 | 41.5 | 310
W | R preny
F o ek | 50.0 42.9 69. 1 59.0
N : 2.2 | 0.00 | 2.20
vl BER% | 30.1 | 22.6 | 41.5 | 310
BAY | KR —
X | 50.0 42.9 69. 1 59. 0

D gk v E L2 bl carbod L, kB &CREfE = AV 4.4 Nm/h & L
7=

LEDHERNG, A = vbax ME, 1ERAL D bIREADOL DR FREFE T 1.0~
LAfEE/RDH, Tr=r 7 aRx MIRERR L D bIR—ERO T2 0.8 [FICIKBTE 5,
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4. EXRTROEERTTAEMER U T Ko tH O BES

4.1 EXRTROBEEFDREM
fl g B & BT A B ORI TE S L OIS R 21TV BUTF O X 5 2o Gl & &
SHICIE S, ¥ &m B2 D,

4.1.1 BFMROEMAIED S R TRHENGREO TR

RATBEADTDDBIMNE T LV RS 272 BIANG LD T2 OREFRITHKY ST
D, F o, RAGENZITAEEER 73 2 R DIREAAE SR 5 721 TRIBRSOE IR
HTHY, TOREREZELEMES Z L2 BiET,

4.1.2 BEYUNERRTORHA

(1) EANTOREH

100 t/ H LA T o HvNEESEM fitink CHe Bkl a2 8
Misk. & Dk, BRI B EZ K& < L, HEX
fifi 2 & OEN D 75 fligx~DE k& BT, FiT. &
B OHTRRY — U RBORELFHE L, BETR
BICRBODH MR BHIRE L TREL TN &I
B b,

X 4-1 ENRBEADA A—VK

(2) ¥EHNCOREMH

BRESHUH 25k L < 72> TE TV 5 PEOBERR 120 gk & OVax 160 fis, %72 BREF
(Best Available Techniques Reference Documents) (T i % HHIMETRILIC X » T Hipik
BB L 72 % BU Offisk & @ M e & U TERMTELS Z L 2 BT,
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4.1.3 fAA~DERH
BEFEWALBE Y CHEMEAMED . EEMEFHER (IM0) @ NOox BH|IZxHE T MO
Wi A7 L E LTHIREL, W AEELX BT,

JFE W AL P i %

W : Aty
- Q KR
& g ¢

s
R

B 4-2 BEZEMAEMER AN OMA~DOBEERA A —VK

4.2 ¥TEOH O
fl e & iR T AR ORI TE D X O It 2 B %, #o, o Py A5ERIC T
EHREBR 2T BEEE R o= A b ERETEREDS H D 2R T 5, £ DR EN A
st Ol ~ER L T <,

4-3  ERD» LU ~EB DA A=K
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5. F&o

AEBIE, B EMHA SR ER R L 220 | RTINS 27 252175725 O
Thbd, VAT LFHIZATO IZH 20 . BB TERLS O B EHREE v ¥ —I25%
FERRBR O FT 2 R TE 2, A0 2 4EFED B, 150°C CTOBLRY S AT & fesrd
HZL b L, AEBOEEEMFELERELTIORT,

5.1 RFEEFEXDFLED

( 1 ) ﬂ_t%ﬁ %a)ugn-l-tuﬁg

ARBRELIE T, JEIEDD 600 Nm’/h LLEDOHET 2 Ak x L, EooAlz s L, B
IR T E D K 9 ITEE BYEL . BBt o 7 —ICRE LT,

(2) 148e - BATE

WFZERTIC T, ML ORI & % 28 2 723 A O\ T, MEREREMi 2 M L 7=, £ D
FERMND | SFERERER ) OB A A 8 E LT,

WFZEATIC T, Al O FFERHG 24TV INEMRE 2 fciiifb L7z, BRI, 300°CH3
i Ch o7,

(3) fhigslE

(2) IZBWTEE LI oW T, EiFRBRIC LB e B2 B L7,
F 7z, BFERIHIC THENR L & FIERIC 1 m dE Ot 2 5 U, fEkih & RS0 Hik TR
PERLENTIRETH H Z L R LT,

(4) EEEHER

(3) TR\ THEE L7z VT, SERERBR 21T o 7, BRI HM 248 AN D
B3R 1 H ORITAT o7z, SIBRFEMRF O 254 (i, WE, mEfR{ (Sox),
ERMRALY (Nox), —MfbpsE (CO). HMEfb/k3E (HCL). K4y, &% (02). [TV TA,
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DAPLE) ZRE LT,

JBLAE R OREIFZE LI, 300 REARE £ COMEFHER TIX, IFEAEEDLLTICHER L
Too ETo. BEEE UTBiAHER 60% LB fil il g, E/LE 4 OFF, AV2.2Nm/h & 725
77

PERERT#1C, (2) THEB L7z 300CCTHAZRIT o7, FARBRE OMEEN, 4
OMRELFIFEETHIE L TWD Z &2l LTz,

PERBREAM & A AR 2 AT - TSI iz, 7 v a—v Bl (747 R, C0),
BAFx 2 DG HAT o T, YERERHIERFIZIE, 7V a— WIZHISIELL T, 7T e
RREL I A REID | CO JREEIIHIMIMEICITVME & 72 o 72, iEEMEDm -, Ev
KOSV ETH D, FAFF 80T, BEELT & 72 o7z, B4 BRI
AEPFRFA LTV D72, 2 AP OMERR Tk, 2 1 57 TR A FERFO PN 2 % |
55 2 P O I ZALBRE R O LIS LT OMIR L TR 5 & 2T A & L THLE
UTIZTHEIETE 5,

(5) 3R k. CO,BIEBNR D - HREE

(4) OFEFERABROFERI G, BHREEA, kAL 850 Bk L ZRZAUTH0 T
(3. FAHE T AR IR AR O 2 18 D) (IZOWT, 3R b COp HITEER
DRl - EEZIT o7, 2 2T, BRER], 10k RENORE IV ARSI
UTDEREY TH D,

O  HHGER
AT ERE—EUREEN 2 =X —EIEITDRY,
@ ek
AT, ERY—EUREENRDHY | =R F—EIREIT .
R 2R R LB TIE, 150 COHEN A 2RI E O 200°C~FIRT 272912
50CH DAER WA 5,
12D A LR CTlE, 60°COHEN A ZHEIRIEE O 2000C~FIET 572D
140 CHr ORLREHERT 5,
©® X
PNA T, KRL—EURERNR DY, = F—EIEIT D,
REECHE T AALER: TIE, 150°COHET AL, O F FEIIZHEH TE 5729
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PET A% FIBT AT D DOEKIIAETH S,

TP AU TlE, 60 COPEN A & TEIRIR L D 150C~FIRT 572, 1t
kA L HARFIRIEZ 140°CH 5 90°CITRIR T & . KRR O 2818 5,
B, MEXCHEHMEOFEEZITYIZE L LT,

Pkt U CHRREND CO AR DOMFERB R L T 2 & OB T 2. 2%HI1T.
DA 1 %I & 220 | COBIBEIRMFONDRR LR oTz, A%, S HITHE
AR UM B S5 2 L T, ROBAIT 3. %8I, BROFHAI 2. 1% &
CO, MR AN BN 5 Wil LAME Bz,

Flo, BENTTEICLVEELEILTE, M EpER IR F 3R O BIH-IL 0~
54 LA STz,

5.2 BEEpGEHE
AEE DI BRI 5 EAGHE 23K 5-1 I2F LT,
N T 72 BARIE, 1T ER T2 &N TEL,
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F 5-1 HHEBFEERFME (1/2)

HAH =R BTN
S UNER;: » 150°C TOMLEE Y AT L&fesr | [2.4 BR]
T 5, 150°CDOHEH A CTRURHIEREDS H D
o PEH A Z FHWT, BUPERERS Y | 2L A2 FEIEL, VAT L& L
HTLEEIT D, 7
REBEE OB | EEIX, UTIORTEBY & | [2.1 28]
B EERIE %o HAEIZHBT 7o kR D21 4 3%
o JEIENND 600 Nm*/h LLEOHET | L, &iE LT,
AZREM L, M@K TS | o HEU A& 650 Nm’/h
TERTEDL L, o BILHIME T = > MERE
 BILHIZMHATE D L, e 300°C T O AR B /THE
o FARBERDT- 012 300°CLL LI
mETELHZ L,
PERE « FRARRIAN | o E/LEL 2 THLASER 60%4% HE5 [2.2. 2.4 2]
R o BLAHEE 60% % KT 5 7= HITIX
o AR ZMERT 5, F/LE 4 T, AV 2.2 Nm/h MEET
Hol,
* 300°C DINFAFFAEIT J - TERE
NEET D - L E2MR LT,
fish it 5 o BPEFKIH T I mIFOfEL 25l | [2.3 2]
TX 5, 1 m & D fi e 2 e 2D B A% A
THLETX A Z L EMER LT,
eI T o SO EDETRRT D, [2.4.5, 2.4.3 2]
o H/AEKOMEREZRHET 5, o fliliIZCl BAFHFLTVD I L
AR LTz,
o FAERICHIIAMERERS £ ClRIfE
THZ L EMER LT,
Bl AR & FLAERRBRAE [ C MERERTAN & 4R | [2. 4.4 ]
A Fxv | BRBROFMI BB RRSD | TV a— XA AF T HHITH
FHDOHERD HHMELL T TH D Z & 2l FMELL N & 7220 7T e Rid#
S HME A2 EEY o IXHIEIE Iz T
L 7eoT, AEEOMERER 252
HCThHD,
AR, COHI | $REXOFIMF 2@ (XPET | [3.2, 3.3 %]
WD R DR ZAE% | B EHE ARLERER) (| RGBT 2 W0 IconT, AR EE
fili « FRFE DNT, A b, COHIBZEIERD | i L, CoHEIEN DT, $-E

RENTETWD,

RIFFTEIC LV FEEEILTE, &
HEEOEIIMIX0~5 4 LR E
-,
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F 5-1 EHEBFEERTME (2/2)

HH o a Y=k R AEAT

WETE L. TR L7 2EE &S fonE s [2.7 2]
ICRRE L7 E A E L RERT | MELFEET L,
LRI ORBEICIEIRT A 2 &

MREEESD | REESZRE L, EEERY | [2.5 K]

B e FIPNIZIUN T, BF 2 IR, B | T ERE S % 2 [RIBAME L7,
T5Z L,

FELEE~ | FAZESICHFE L. EEREL | [2.6 B3]

D HE T9, FHELERICT, EHERE 21T

7"7
—o
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