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Synopsis

Waste-to-energy (WTE) power generation is increasingly important as a countermeasure for power

shortages following the Great East Japan Earthquake of 2011, securing energy during other disasters,

effective utilization of renewable energy, etc. In this project, the following were carried out for the purposes

of promoting the use of waste biomass and contributing to the establishment of methods for advanced WTE

power generation.

1.

2.

3.

Survey of potential of WTE power generation

i) The generating capacity of WTE plants under ordinary conditions was estimated Although a decrease
in the amount of waste is anticipated in the future, the possibility of increasing WTE power
generation by the effects of enhancement methods was shown.

ii) The amount of emergency power which can be supplied by WTE plants as disaster-prevention bases
during disasters was studied. Advance measures, such as installation of starting generators to enable
WTE plants to demonstrate the function of a distributed power source during disasters, and

after-the-fact measures, such as information collection/confirmation of safety, were organized.

Study of enhancement methods for WTE power generation

i) Based on the results of a questionnaire on the current status of implementation of enhancement
methods, it was found that a diverse range of hardware and operational enhancement measures have
been implemented, and in many instances, multiple measures are used in combination.

ii) From interviews with manufacturers and eminent persons, the enhancement methods which received
high evaluations were "No use of white smoke prevention device," "Low temperature denitration
catalyst," "Low temperature economizer," "High temperature, high pressure boiler," and "No use of
closed system for waste water."

iii) Plants which have implemented the leading enhancement methods were surveyed, candidate sites for
a demonstration project (case evaluation) were selected, and a preliminary draft to a demonstration

project plan was organized.

Networking of WTE power generation

i) One example of network introduction of WTE power generation exists in Japan; the results of
interviews indicated the necessity of Power Producer and Supplier (PPS) and the importance of
demand leveling.

ii) The awareness of networking of WTE power plant operators was investigated by a questionnaire, and
issues of the necessity of presenting model cases suited to the scale of operations and regional
characteristics was presented.

iii) Three cases were assumed for networks of various urban scales, and trial calculations of power
supply and demand were performed. The distinctive features and merits/demerits of each case were
clarified based on the results, and a scheme for network construction was studied. In addition, a

preliminary draft of a plan for a demonstration project related to achievement of balancing within a
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planned value range for diffusion of networking and countermeasures during power plant stops was
organized.

4. Support for smooth implementation of feed in tariff (FIT) system

i) The frequency of biogenic fraction analysis was studied statistically, and the necessity of continuing
the present frequency was indicated. The present official biogenic fraction analysis method (i.e.,
sorting analysis) was decided to be maintained, and a decision was made to continue monitoring
technical trends in new analysis methods.

ii) A survey of the purchase price of the non-biogenic fraction and interviews with PPS indicated the
possibility of further use of PPS in small-scale plants.

iii) The process for setting the current FIT purchase price was surveyed, and appropriate pricing was
studied based on cost calculations for actual plants when responding to a future FIT system for WTE
power generation. Based on the results, setting of a new purchase price for small-scale facilities with
capacities less than 300 t/d was proposed. The fact that it will be necessary to improve the accuracy
of power generation-related equipment cost calculations and accumulate data in order to realize this

was shown.

5. Establishment and operation of study group
A study group consisting of eminent persons was organized, and advice and recommendations were
received. The project was carried out reflecting the matters pointed out, proposals, and opinions of the study

group.
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REME R AR 224177, F7o. BBEBEORE/BRELE 2.2.5 177,
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#£ 224 THERLIHPEOEBFMIC LD ER Bif7 : MWh/h

:~ =, 0 IR /J\ 180 :p‘/J\
\\ P Sk L ‘ 9% 8D N : Yol /Y N
A (FR% 32 FEAEE) (CFR% 42 fEFEARE)
7,447,000 6,777,000 6,107,000
BRER U ZAE
(100) (91.0) (82.0)
RN I EVE: 6% 180 7,183,000 6,473,000
(“FRk 32 FEATE) (96.5) (86.9)
AT 3 BVE: 11 % 50 6,778,000
Rk 42 HFEEAEE) (91.0)
()Wiﬁ%%um&bk%ﬁ@%%
#2.25 THESLIAEOEIMEIIC L LR ER A7 : MWh/h
NP S == 9% R 18% M
\\ P78 Sk L F R \ K)Yﬂi/ B ‘ Yo TR/ B
THE (CERk 32 A EEAETE) (CERk 42 EFEARE)
. L 3,131,000 2,849,000 2,567,000
BIR LR C G
(100) (91.0) (82.0)
RN R BE: 6% HE N 3,020,000 2,721,000
(TR% 32 4 EAEE) (96.5) (86.9)
RN R BE 11 %8 2,849,000
(CFrk 42 FEATE) (91.0)

() IFBRZ 100 & LzE 0%
P EORBERERND, THORBEOHEME D &, ZHEORD O NEENRKE L, L

ANCIIREBELOFEEREIIHD T EE26N5, Tk 32 FEICBWTREBEEREIT 35%KT
L. V42 FEIZIZ 9%IK T2 EHEESIND,
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2.2.3 REBEFIREELFTEFRE

Bk Z BB I H S X |
2.2.6 L OF 2.2.7 |ZRT, FEEARERREODAIXEZX 2.2.6 (2,

BAR D

i CORBAER L EETRRLRE LM EER
/

SEEE A RE R D4y

ik & X 2.2.7

[t g
#2.2.6 FHEFREEOMRERR
No. Bt | EHRERE () | FRFEETER BN
BN MWh/4 MWh/4: %
1 | AkifgEE 290,000 348,000 19.8
2 | JAbE 411,000 472,000 15.0
3 | HlE 2,741,000 3,335,000 21.7
4 | dckedE 170,000 206,000 21.5
5 | HEES 962,000 1,128,000 17.2
6 | BAVEES 1,545,000 1,837,000 18.9
7 | TEE 305,000 419,000 37.5
8 | WEE 140,000 188,000 34.2
9 | JUNES. 799,000 929,000 16.3
10 | {h#REE 84,000 93,000 9.9
42[E] 7,447,000 8,956,000 20.0
#2.2.7 SEEATREEOMERR
No. Bhat | FERER (FE) | FHTETTERE HEhnsR
BN MWh/4E MWh/4 %
1 | AkifgEE 119,000 177,000 48.2
2 | ®ILED 158,000 222,000 40.7
3 | ®BalE 1,270,000 1,854,000 45.9
4 | JbpEdE 90,000 126,000 40.8
5 | HEBE 377,000 531,000 40.9
6 | BEE 683,000 913,000 33.7
7 | hEE 72,000 187,000 159.1
8 | WEE 38,000 86,000 124.7
9 | JUMIE 291,000 421,000 44.7
10 | MPHRES 33,000 41,000 25.6
42[E] 3,131,000 4,553,000 45.6
UL EORBEFRER N G 0372 5% Falllm T,
AR E AR RO 2E A FHT 8,956,000MWh/4ETH 0 | BURORFER () 126 LT 20%

= ol fal

- ST ATRE R D 4[E

43T 4,553,000MWh/ATH Y . 7858
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7 2.2.8 MR RIZ K D E T HE R

£ [H] %é AN . e e HiE B+ T
PERN N wmicrs | 2| e SR T
N TR A e | e | e EF’?%’%F‘* BOLEED ] nmmes
(0] . 1 g H]JE " _ HE & ER
ALK | (PRS2 | oy | o L | i | . o | AHE ; oA
w REE - HEEL : R o :
) | % | ARG : D
MWh/4E MWh/4 MWh/4= MWh/4= %
1 | kEEE ) 280,000 | 9 211,000 | 12 254,000 466,000 66.3
2 FALE 396,000 | 18 303,000 | 55 701,000 | 1,004,000 153.4
3 | HAE 2,644,000 | 44 | 1,772,000 | 146 | 3,189,000 | 4,961,000 87.6
4 =155 164,000 | 6 144,000 | 12 166,000 309,000 89.0
5 EeEIGEP)) 928,000 | 32 840,000 | 42 716,000 | 1,556,000 67.6
6 BAPEE S | 1,490,000 | 29 979,000 | 73| 1,774,000 | 2,753,000 84.8
7 i [ 294,000 | 10 285,000 | 25 337,000 623,000 111.9
8 uefEs ey 135,000 6 103,000 | 18| 213,000 316,000 134.1
9 JUNFE 771,000 | 21 696,000 | 32| 629,000 | 1,325,000 71.9
10 | PhiEFE 81,000 | 3 90,000 3 36,000 126,000 54.7
17
7,183,000 5,423,000 | 418 | 8,015,000 | 13,438,000 87.1
2 [E 8
16,000,000
14,000,000
12,000,000
&
= 10,000,000
H
g8 8,000,000
% 6,000,000 W B RIER
“* B REH R
4,000,000 :
2,000,000
0
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(FR23ERE)
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6,255,000MWh/4 (87%¥4) HMNT 5, FRZ. FaRIC K DB KE N,
REROMEINENEHWENSHEN GALE ), FEESD, WEET) X, BUk,
FEFMIEEZ L TWIRWIER DFEIG 3% < ik T%ﬁ&wabfﬁﬁbt_k#%lkﬁ
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#2.29 MR RICK D7EEHER
F 2 E| g % L m*& B+#mx | #MEseE
AE; Y wmc s | T | macrs | " .
AR ¢ = . AxX . (CEDFM | TR
1 Al Wi | FEFEER | fE | FETEERT B N
No. | EARMAEN | CFRk 82 4F | = e B | % | w0 /a\aer 75 Al HE IR
" == " [Fl=9=:N
£ | " ¥ - D . DIA
MWh/4E MWh/4E MWh/4E MWh/4E %
1 AeiiE 115,000 9 121,000 | 12 139,000 260,000 125.5
2 WALE S 152,000 | 18 147,000 | 55 296,000 444,000 191.6
3 WE 1,225,000 | 44 | 1,097,000 | 146 1,766,000 2,863,000 133.7
4 JefEtE 86,000 6 96,000 | 12 78,000 174,000 101.2
5 HhEE ) 363,000 | 32 458,000 | 42 361,000 819,000 125.6
6 B VE 659,000 | 29 604,000 | 73 1,016,000 1,619,000 145.8
7 i EE ) 70,000 | 10 163,000 | 25 150,000 313,000 349.1
8 MUIEE 37,000 6 51,000 | 18 92,000 143,000 286.0
9 JUNE 281,000 | 21 451,000 | 32 323,000 775,000 176.0
10 TR 31,000 3 54,000 3 15,000 69,000 119.6
4 [H 3,020,000 | 178 | 3,243,000 | 418 4,236,000 7,479,000 147.7
8,000,000
7,000,000
6,000,000
g 5,000,000
H B HEARIER
i 4000000 o SN R iR
ﬂi 3,000,000
tH-
2,000,000 [
1,000,000
0
BRI Wik s E %
(ER235EE)
2.2.9 BURHEER OIeEE & & IR RIC X D e AT e & O Fhiik
PLEORERE RN LB e 8% FRelarRnd,

CHEER G R A EhE LR WSO

= e
JC FEL

4,459,000MWh/4E (148%1H8) N4 %,
- FERFEE AT
e & | CMEANICH - 72,
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R WEICLSFHREEAREE

i

08 ~2500L4F

25002 ~5000LL
5000#8~7500LL T
75002~ 10000 LA
10000042~ 15000 L4 F
15000042 ~20000 A
200002 ~30000LL T
3000028 ~45000 L4
450002 ~60000 L1 F
60000#8 ~75000LLF
7500042 ~90000 LA F
9000042~ 1050004 T
1050008 ~ 120000 L4 T
12000042~ 1350001 T
1350008 ~

FRREATRER (MWh/EF)

] 2.2.10 AF[EIFEFE FTRER D A1 [X]

iR WEICLSFMFTEARE

HEERH

D
13
L]
i
LS

0f2~2500LLF
2500#2~5000 LT
5000#8 ~ 75000 F
750048 ~ 10000 T
10000#8 ~ 200004 F
20000#2 ~30000LL F
30000#& ~ 4500051 F
45000#2 ~60000LL F
60000#2 ~75000LL F
75000#2 ~90000 L1 F
90000 ~ 10500024 F
10500048~

FRIFEERREE (MWh/F)

X 2.2.11 4725 I RE & D /A 2

=

(2)HE8R TR OR BTN THET X HIH

O/ NS RY DEEFIE A % 5 58 L 7= B985 R FE MR O HEE
AR DO HGFR TR TIL, AINBIREER D6 IO BERIfERR & AT 2 2 & 2 40E L THE
EAHH U7z, 100t/ H 2L T Ofisz A CHGERF RN THER LT, 100~200t/ H O FEEIfE %
BT D EME L, 22T, EBRO Z RO OERITRE 2 OFIKSSEIC L D E
MESNRNZ EEBE LI, TROETENLIHGEOREMRRE (A) EEMNLRVWES
OREARERE (B) MOENEIGIZL Y EB iR (C) #RE L,

A AR OHIR T RIC L HFE e - SEE A RERR IS S 720 | NIETERR OGS, Tk
DBEAMIER & K U CREEM R BMaE & @ik T 5 L UE L TRE (FERILBEEDOAF
3,850,000t/4F) (3 2.2.10 ® A)
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B : MIEERY BN G & 5 72 DK T E 3 100t/ B LU T O/NFRIERR 1%
A EER (£ 2.2.10 D B)

C : FORITIRBACIC X o TN S K LBEIEM R BN LT 5 & PRI L0, B
BNZIE 8 ThH D EMESND, 22T, /MR AZEN LZZ L IC K 5 ERIC
LT3 4%NEHSNDE LTRE L, (£22.10 D C) (AE(kIZ LD ZAHLFED
BEINEA ORIITE RO <BRBAEH >3 W)

LTRERLL LI

IR R RN KD RBEAREEOEF R 2 E 2 12, FEEAREEORE X
2.2.12 (27, FTo. IEESERENIC K D2 ERTREED %n+fﬂr%;§f§§2211

=~ JLAEEA
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FREEORAE X 2.2.13 1277,
#2.2.10 /ERFEERENIC X 2 REAREEDOREA (HA7 : MWh/4F)
ETHEHNLT
ATENLE | EHLRWE FHENLE
iE/\O)%\é'ﬂf’
No. | ENEHEEN| HAEDIER B DI EHE . I X H3E
FJ HL N
feR: A 5B BAL AR C
(A—B)
1 AeiiE 466,000 439,000 27,000 440,000
2 wALE S 1,004,000 801,000 203,000 808,000
3 R 4,961,000 4,614,000 347,000 4,626,000
4 JerEtE 309,000 274,000 35,000 275,000
5 HhER R ) 1,556,000 1,416,000 139,000 1,421,000
6 B VEE 2,753,000 2,543,000 210,000 2,550,000
7 i EE ) 623,000 528,000 95,000 531,000
8 Dy [E 316,000 258,000 57,000 260,000
9 JUMNE 1,325,000 1,180,000 146,000 1,185,000
10 MHEE ) 126,000 101,000 24,000 102,000
42[FH 13,438,000 12,155,000 1,283,000 12,199,000
B ARICEDERRBETGEE
16,000,000
. 12,000,000 [—
cs
2
S
ﬂ;lifl 8,000,000 —
ﬁn
& 4,000,000 [
X1 2.2.12 /INHEAREERERIC L D
0 == ALl B
215 ENTAEE  MERES JETE AT HE &
£HRE LTHELL
X 2.2.12 /INRBEREERIZ L DR ERREER



# 2.2.11 /PEBRERENIC L DEETRREOREA (HAZ : MWh/4E)
ETHEHLE | EH LRV fﬁ;f;ﬁ;t THRENDE
No. | BAISHEN | BEOFREA | G O5EE R o E A (A DN N ) T:i'-a

R A BB e FTRE R -

—B)

1 AbifEE 260,000 248,000 12,000 248,000
2 HAE 7 444,000 375,000 69,000 377,000
3 HHUE 2,863,000 2,722,000 142,000 2,727,000
4 JepEE 174,000 159,000 15,000 160,000
5 HEREE ) 819,000 761,000 59,000 763,000
6 BV 7E /) 1,619,000 1,525,000 94,000 1,528,000
7 HEE 313,000 275,000 38,000 276,000
8 VU [E 7E 143,000 120,000 23,000 121,000
9 JUME 775,000 718,000 57,000 720,000
10 PHHREE 69,000 60,000 9,000 60,000
42[E] 7,479,000 6,963,000 517,000 6,980,000

IBAMARICFDFHATRTER
8,000,000

2,000,000

X1 2.2.13 /PHAHEEREEAIZ L 5

e EHRAEE IR e A RE R ORE
£HRE STRELL

PLEORBEFER DB 60372 8% FRLllmrnd,

- ATHEN LIZGEORERREROH L, BERERESA (13,438,000MWh/4) D 10%
T, ATEN LG OEERTREEOIEINIT, 728 rRE & 21K (7,479,000MWh/4E) D 7%
Thb,

o T D IRIEAL ORI B/ NRB i R% 2 RN KD 3.4% DFBEREBMEE L75E, 8
SRR & Il L Wia Rk 32 4R PlE) ¥\ RER (7,183,000MWh/4E) LY
T0% NN FIAD 5, 23571\ IR R & i L7 \W IS (R 32 EE TlllfE) oFedE R
RER (3,020,000MWh/4E) £V 131% DM FIAD 5,

rIH

<BE>/NEERES (1006/HLLT) OEXZEOHE
/NEAERERR 50t/ H & 3 T3 (FEEZ= 12%) % 150t/H k1 T3 (EEZNHE 15.5%) (24
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KL A ORBREOMMARE T 5, RESLMGE TR T,
THOEN R R =8,722 k Jikg (£[E V), EMEEIH =268 H (=280 H *0.96)
JE RIS EI R =80%

AREORE R, IBBE 3 THAT 244,000MWh/4E, 8K T8 T 289,000MWh/4E &

720 EHRIOE L LT 45,000MWh/4E (18.4%) N4 5,

QOFFREER O 5| ZABHIIRIC £ 2 BEOKET

FERIEEAR D 5] Z A O TITIHEEMA B0 2,000kW (ZHIPR STV B itk 2 T o FE
THIH L, BEARER L EEARELE N L,

i FEEMA R 1,800~2,500kW Difisk % 3 E

i BURD ZHNHR R, SHORAEENE, REELREEL RN SRR EE L RE

il FABRE RN BLR OERIFEE R LV SV IS IIFEEREINTHIIRA b 2 fisk & L CHl

v FEEH I OFIRR 720 & UTRE (DA RIS ROBFGFEICHDLE T, 3R,

5 9%JE)

Bl FEAR DN S| Z IAD TR BRI 2,000kW [ZHIFE SN TV Dtk 43 Th -
77 BAROBEBEBHIOHIBN2NE LTESAORERLTEEELZRE LI EL2E 2.2.12
\ZRT,

#2212 EHIIOHIREN2WGAEORERLEER  (Bfr : MWh/4)

H IR (RER) O FEEH)O Feillm 2 BIC L D

FEER A HIRD7Z2NGEE - B | EEOHEMN : B—A
FEER 492,000 1,051,000 559,000
s 101,000 588,000 487,000

VL EORRERE R 5B B 23721 %T%ﬂ RT,
BRI EEZEIC X DR E AR EOBEIMIE 559,000 MWh/ 4 T % & Al 68 & 21K
(13,438,000MWh/4E) @ 4. 2%%5&560 FEE AR R OB INT 487,000MWh/$“Cm o)
RERAR (7,479,000MWh/4E) @ 6.5%% Hb 5,

QR FmbRI R % Fhi L7256 DR ER L CERERDEE

B 16 UL RS L TV A ERICHOWT, 2 THWET 5 Z EIC K2 RETER (A) &

ETHRA G R & BHEMERT 2 2 LIC L 2RERE (B) 7D EHFMEAIROEHESE

ZERE L CEENZRER (C) 2R E L,

A BR ORI RIC K D2 EATRERE L BB RO R H Tl BUK CER%E 16 FLL R
WL CWDRERRIZOWT, 2T e LTRE L7, (2213 D A)

B: #riaxtFIc 2 TRAMIEAR Al B3 29500 L T, Mskie )z EE s
BUR LR CRERICR TG ERAE L, (£ 2.2.13 D B)

C: BEHFMEARITHAENT - THL EHESND, TITEHTRORE Y Ob LI
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doE & EHFMALRIR D2
(%2213 D Q)

5,

KGR D 58.9% & L TRE L7-, ZOHE. Bl 41.1%I2

1) ARG R (BE & RAFMEHR) OFRIH3 5EIE ORM

» K 25 AR EEDOBAEI SR & R IR SR T (TH) O/ IERD

U 3,665t/ H & 5,251t/ H

- EERR R R (i L RAFMEXH) |

FEROEINHREZEK 2.2.13 (1

Z. JL@EOD%JVF%%%MM R, FikO%E

TG hERR D 58.9%

T hE R HE

Lt

L, BFEMERICEDBERNIEEOLEOREELK 2.2.14 12, TEEEK 2.2.15
WZRT,
#2.2.13 RHFmMEARICID2HBEERNEEOLGOFREERE (AL : MWh/4E)
S % Brax st ghiak % | KFm R ‘t g A +:§%ﬁ*ﬁ
NI PRI R — FHFMERRIC | HREE o | bk - zfﬁ;;’k C
oA K23 EMRE | ICESSHEN | ITXLHAFHRE
E:B HER : C ATRER  A+C
1 | JtiREES) 211,000 97,000 202,000 414,000
2 HAkE 303,000 119,000 509,000 812,000
3 B 1,772,000 1,186,000 2,529,000 4,301,000
4 Ak FiE 144,000 30,000 121,000 265,000
5 HE e 840,000 190,000 543,000 1,383,000
6 B VE7E /) 979,000 632,000 1,398,000 2,376,000
7 HEE 285,000 67,000 248,000 533,000
8 IYES|eEs 103,000 40,000 156,000 259,000
9 UM 696,000 231,000 498,000 1,194,000
10 | {hAEE 90,000 0 24,000 114,000
EalE 5,423,000 2,592,000 6,229,000 11,651,000
FHRIREMREE
16,000,000
12000000 |

8,000,000

FRIREE (MWh/F)

4,000,000

(BE A [E1E)
0 3uE

BUE + TR

BE+HH  E+RFGL

+RFaL

5

[SERK 25 AR EERTRL e e AL B f i St v

11 425 H

%%
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7 2.2.14 EHmLARIZL 2 BEBENIBEOLEOREERRE (AL : MWh/4)
EHmbrRE | 15 A+~E<# 1!:;@
e B | -
s OB LD e | FTEXEIGOTR | K FTERCIC LD AR
No. [Bh=tEW | . . (& D7eE R .
JEFERIRERCA | B DS FEER JERE TR
HEE
= 4B C A+B
1 | dbifEEE 121,000 41,000 107,000 228,000
2 WALE D 147,000 49,000 215,000 362,000
3 HWIES 1,097,000 566,000 1,370,000 2,468,000
4 dbrEE 96,000 10,000 56,000 152,000
5 R 458,000 99,000 275,000 733,000
6 EaliGE 604,000 270,000 770,000 1,374,000
7 HhEE 163,000 11,000 104,000 267,000
8 M [E & ) 51,000 5,000 63,000 114,000
9 JUME S 451,000 90,000 247,000 698,000
10 TS /) 54,000 0 10,000 64,000
4 [E 3,243,000 1,141,000 3,216,000 6,460,000
FERFTEARGE
8,000,000
- 6,000,000
Y
£ B HRE
S EHEMIEXE
1 400,000 (BN EHE)
[ O ki
ﬂé
fr
2,000,000
¥ 2.2.15 EFHFmibxRic L 5%E
0
HiE+HE BEHHE  wE+ERAL RENEIE DA DFEEE
+EREHFH1E
oU\J:@nit ﬁi%ﬁ)%%%ﬁ)fin\ %Tna \—Tj«

- RFFALTR THaR

: 75‘@/}\ L/7LC k /u\ﬂi Lf:%/ﬁ\
% 32 AR THME) OIEAREE LM (7,183,000 MWh/4E)

TH, WK Z I LW s OF
(2% LT 62% DN SLiA

0 %o F 12 HRIT R 2 FEhE L7 e (i 32 4 B2 T HlfiE) O 78 7E AT E & 4214 (3,020,000

MWh/4)

2% LT 114% D

2.2.5 BAXHLR & L TORHE

(DBRAER L L TOE MG

RHAAREIIC

FNTE=N
HE =

BN ROASD 5,

BOWTHEZZT T 74 O ZHBEANR GRAST SR 316) O#ERDILZ

6 ATSHHEIE ABETER + SR DFIEHHH [ =2 BRIt

J]
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- SERFOE S PG I RE B =70 AT RE B >k Sl ik R Eh R
MR b=1—a (JCERHIBEIMFEENBRE TS DhisElE)
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DL EORFHE RS 5 8 % FRtlaoRd,
BENRKE L RDICONTHFABIRIMET L CEHMBATREENME T L, EBE 6 M TIXE
SRS ATRE RS 3TW% IR T4 5,

@FSHLA & LTOHR
SHEIEI BESEN T MBS WOTEI & L C ORERE & R 7200 0 ST 2 7 R0
i & B IR

BREOERL ORGSR L LT O
O KEFRFOBRGEEL L TONE
WEDKFIZRIT 2 REYIFEEMBROFF NG, KERFORSERL L TREYIEIC
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<HHEN> : MO TOHR
(a) ZETEPE 2 fUE LB

.
1N 1]
HES 458 5H 6H 78 8H 9H 108 1A 128 18 2A 3 | R
A _H23 69.23] 5759 5584] 5796] 5673 61.84] 7122 56.47] _ 56.47 5354]  63.77 67.75 60.70
A H24 67.02] 5876 6207] 6579 55.84] 66.00]  66.67 60.52] 6132 76.68] 5262| 5886 62.68
B H23 65.26]  60.74]  66.65] 6282 6229 5368] 55.84] 6472 47.05] 6406] 5967 5450 59.77
B _H24 57.36] _ 53.15| 6050  68.98]  57.61 66.00]  55.76 69.45] 6476] 60.36] 6590 6558 62.12
C H23 65.53] 5523 6605] 6419 4650 6023 6214 6724 6458 6740 6481 48.88 61.07
C H24 56.76]  57.76 5217]  65.63] 59.74] 5242| 5355 56.81 65.02] 69.89] 69.24] 59.97 59.91
D H23 65.34]  66.79 63.67 5222  63.24]  59.31 57.03 73.89 70.23]  57.68]  56.14]  63.14 62.39
D H24 4562  59.86 55.63 54.46] 5597 61.46]  63.16 70.92 74.16] 4894 6570|5573 59.30
E H23 56.94 56.57 56.83 56.01 56.59
F_H23 44.03 56.80 56.73 60.25 54.45
F_H24 57.49 53.03 58.44 56.35 56.33
G H23 74.27 50.91 58.06 53.64 59.22
G _H24 57.70 41,94 54.67 52.41 51.68
H H23 50.32 54.33 58.64 53.20 54.12)
H H24 52.95 53.15 58.38 56.01 55.12
1_H23 65.81 71.20 67.21 6453 67.19)
1_H24 62.22 5944 62.36 73.02 64.26
J_H23 54.42 52.80 50.38 54.87 53.12
J_H24 52.28 55.08 53.19 52.70 53.31
K H23 54.36 58.53 52.16 53.29 54.58
K _H24 54.32 48.79 55.64 57.64 54.10
L H23 62.26 56.37 49.09 57.87 56.40
L H24 51.15 53.67 49.33 49.25 50.85
M_H23 50.58 49.93 55.08 53.61 52.30
M_H24 54.41 52.63 55.92 52.60 53.89
N_H23 48.51 58.93 59.45 50.20 54.27
N_H24 63.97 60.12 64.54 60.55 62.30
O H23 66.83 61.42 60.48 63.32 63.02
O _H24 58.62 56.37 58.83 57.50 57.83
P H23 4761 53.43 54.62 47.39 50.76
P_H24 54.03 5218 52.28 55.38 53.47
Q H23 55.67 58.97 58.43 54.98 57.01
Q H24 50.20 46.76 54.20 53.06 51.06]
R_H23 56.87 65.37 51.72 63.03 59.25
R_H24 62.86 56.26 62.64 60.72 60.62
S H23 50.32 49.10 58.08 56.10 53.40
S H24 58.37 4851 49.84 49.98 51.68
T _H23 49.16 4581 46.18 48.84 47.50
T H24 50.77 48.95 54.20 55.72 52.41
U _H23 4289  65.69 53.76 54.33 54.17
U H24 48.01 48.25 50.75 55.56 50.64
V_H23 53.18 50.50 65.96 61.41 57.76)
V_H24 53.18 51.40 59.73]  57.16 55.37
W _H23 52.17 57.98 58.42 49.59 54.54
W_H24 52.08 49.34 51.72 58.55 52.92
X_H23 58.30 51.76 53.51 52.68 54.06
X_H24 56.35 55.22 55.60 48.88 54.02
Y H23 63.72 65.40 75.62 78.16 70.72
Y H24 66.46 65.84 52.73 66.47 62.88
Z H23 56.61 68.55 69.46 65.07 64.92
Z H24 65.41 54.76 73.64 67.94 65.44
AA H23 64.08 5852 65.74 68.83 64.29
AA_H24 65.90 57.27 56.14 53.58 58.22
AB_H23 55.42 48.50 46.00 55.06 51.25
AB_H24 39.27 18.36 4370 30.89 33.06
AC H24 74.60 7327 76.61 72.18 7417
AD_H24 73.38 72.94 76.58 74.08 74.25
AE_H24 72.98 73.81 75.94 72.48) 73.80
AF_H24 5345] 5225 56.23]  56.94] 5464 5217 4930 5398 5020 5490 51.02 53.19
AF_H24 62.77] __ 47.21 51.25|  49.77 50.35] 5825 5035 59.49] 5287 57.19] 5387 53.94
AG_H23 57.10]  56.32 60.82]  50.11 50.57]  53.69 52.76]  50.66 60.24]  61.16]  51.16 54.96
AG_H24 60.03] 5155 4909 5238 5851 59.14 5853]  55.49 55.91 5377  56.79 55.56
AH_H23 5223| 5328] 5486] 47.36] 54.11 60.12]  55.23 55.13]  57.18 56.31 53.67 54.50
AH H24 5454] 5070 5209 5469 5551 5005]  56.47 5087]  56.30 58.83] 5544 56.67
i 50.5586] 57.5077] 55.6831] 56.4776] 56.8195] 55.4816] 57.3250] 59.7830] 58.4933] 56.7220] 58.5152] 59.7107] 57.6731
it 105.5 101.2 100.4 98.5 95.0 94.9 101.1 102.2 98.0 98.4 1015 103.5 100.0
EERE 6.9732] 7.9285] 58379 58811] 07469 66463 51291 9.1077] 6.5904] 7.0861[ 7.5843] 8.0747 7.5091
N 22 38 30 29 35 28 25 42 23 31 42 17 -
A&t 1,310.29] 2,185.29] 1,670.49] 1,637.85] 1,988.68] 1,553.49] 1,433.12] 2,510.89] 1,345.35| 1,758.38] 2457.64| 1,015.08 -
14 5956] 5751 55.68 56.48]  56.82 5548]  57.32 5078]  5849] 5672 5852] 5971 -
2E 48.6258] 62.8614] 34.0806] 34.5878] 95.0015] 44.1738] 26.3076] 82.9504] 43.4336] 50.2127] 57.5221] 65.2014 -
oM AR I
THER  ZW  BEE AR gy PE FHRE
JIL—JmE 733.0205 11 66.63822 1.188607 0.293298 1.816051
JIL—TR 19622.44 350 56.06412 1
A B
A&t 20355.46 361
ABLEDTEEELGL
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2. M5 AR 1

B 4H 58 6H 7H 88 98 108 118 128 18 28 38 FEETH
Al_H23 82.3741] 86.2388] 82.7987] 78.9468] 89.4005] 89.4896] 90.9838] 88.9759] 85.8086] 84.8845] 87.6476] 86.6683]  86.1848
Al_H24 83.0010] 81.1063] 87.0403] 87.0936] 69.2925] 87.4984] 73.5684] 92.9317| 91.8840] 77.5775| 85.7232] 75.6600] 82.6981
AJ H23 53.4506 50.0389 62.3378 51.7738 54.4003
AJ H24 60.2622 435904 32.6073 787722 53.8080
AK_H23 38.1753 335398 46.1632 435528 40.3578
AK_H24 46.0769 39.4386 15.2961 43.3262 36.0345
AL _H23 59.6695 54.1128 55.5408 54.7228 56.0115
AL _H24 60.9358 51.2174 62.2189 551383 57.3776
AM_H23 42.3355 40.6195 459614, 37.6924 41.6522
AM_H24 69.9747 49.0791 62.4052 457622 56.8053
AN_H24 450142 428320 524587 426129] 457295
AO_H23 66.5168 45.3044 51.9846 57.5664 55.3431
AO_H24 68.4707 60.8646 64.6177 60.0271 63.4950
AP_H23 52,5387 56.0186 56.3356 39.7993 51.1731
AP_H24 58.2597 53.0960 58.3788] 60.4080] 44.6255] 51.0897] 55.0612] 50.8196] 53.9673
AQ H23 535139 55.8068 59.6133 50.0230 54.7393
AQ H24 47.9359 57.5275 49,6923 533551 52,1277

Eig 66.7062] 60.2884] 68.7788] 74.5226] 53.2162] 63.8858] 74.3103] 58.2988] 61.4768] 65.8937] 55.0777] 64.9452] 63.9501

e 104.3 94.3 107.6 1165 83.2 99.9 116.2 91.2 96.1 103.0 86.1 101.6 100.0
EERE 18.5954] 14.2343] 19.7259] 15.2715] 14.3272] 23.0769] 16.3152] 17.9469] 26.0546] 17.9648] 15.6472] 17.7332] 17.2749
BEAK 4 13 4 3 13 5 3 15 5 4 13 6

&5 266.82] 78375 27512 22357| 691.81] 31943] 22293 874.48| 307.38] 263.57| 716.01] 389.67
SEY 66.71 60.29 68.78 74.52 53.22 63.89 74.31 58.30]  61.48 65.89 55.08 64.95
nE 345.7885] 202.6140] 389.1097] 233.2174] 205.2698] 532.5416] 266.1856] 322.0921] 678.8429] 322.7331] 244.8351] 314.4650)
oN: AR I
EHER  EH  BEE A agy Pl FHRE
TIL—JE 3031.223 11 2755657 0.913286 0532115 1.917009
JIL—TA 22931.48 76 301.73 1 1
A B
SEt 25962.7 87
ABGEDCABERGL
.
3. HFHELHT I
JES 458 5H 68 78 85 9H 108 1A 128 18 2H 3 | FREFEY
AR H24 52.6154] 53.9865] 52.1497] 50.5608] 50.3389] 51.4438] 47.7877] 62.5488] 55.2822] 51.5207] 53.3438] 52.8708
AS H23 50.3737 46.6142 56.0177 54.6742 51.9200
AS _H24 52.2509 32.9051 50.4162 542141 47.4466
AT _H23 49.0144] 57.3776 65.1788 45.8439]  54.3537
AT _H24 30.8958 35.8155 45.7532 65.7620  44.5566
AU H23 35.1675 53.9010 47.1094) 48.2074 46.0963
AU H24 54,7355 42.8159 55.8690) 52.9659 51.5966
AV_H23 41.2561 66.0767 49.0445 39.6916 50.8921 37.6223 47.4306
AV_H24 39.2789 42.1633 40.9619 31.8267 385577
AW _H23 50.2145 26.8006 56.4426 51.1797 46.1593
AW _H24 54,7851 457477 54.9567 507718 51.5653
AX_H23 49.2977 57.3712 55.4437 455444 51.9143
AX_H24 50.1827 51.2811 479775 38.3334| 40.7481] 35.9198] 44.0738
AY _H23 63.6128 61.5800 69.8951 57.9805 63.2671
AY_H24 533117 48.5585 54.1395 51,0226 51,7581
AZ H23 61.6298] 64.9838] 28.1932[ 44.5842| 50.6937] 47.5545| 40.8638] 57.6800] 45.0592] 49.4592| 56.8861| 20.9520 47.3783
AZ H24 46.3534] 49.3186] 42.2107] 48.8615] 41.0381] 62.5876] 33.4466] 50.0338] 48.9434] 459518 44.8406] 53.9951| 47.2984
BA H23 45.4648] 34.5984] 63.0266] 34.4628] 46.0999] 56.7869] 64.5533] 41.8460] 59.0639] 49.8831] 47.4698] 57.4136] 50.0558
BA H24 49.1124] 50.9217] 41.3426] 47.6764] 43.8321| 64.8229] 37.0022] 47.5355| 65.5661] 48.3305] 53.3105] 50.3474] 49.9834
BB H23 64.9178] 55.3624] 69.0757] 52.2399] 63.5752| 56.4816] 66.1474] 59.2544] 59.8700] 63.9361] 58.0271] 61.4168] 60.8587
BB _H24 615189 52.9963] 62.1721] 65.1676] 59.2490] 50.6366] 59.1733| 57.3296] 59.5501] 59.7497| 67.3651] 64.5006] 59.9507
BC H23 74.6338] 68.3108] 61.5198] 63.9553] 69.0220] 69.4722] 65.6672] 64.7407| 78.7633] 75.6176] 68.0155] 62.2948] 68.5011
BC H24 735823] 60.9732] 61.2689] 60.7388] 77.2850] 67.2389] 76.6985] 83.7207] 52.3716] 72.8221] 71.6899] 62.2492] 683866
E 54.7703] 54.1866] 55.6192] 51.6820] 52.5020] 59.4476] 52.3022] 58.1312] 57.7866] 52.8595] 54.3198] 51.9861] 54.6328
5% 100.3 99.2 101.8 94.6 96.1 108.8 95.7 106.4 105.8 96.8 99.4 95.2 100.0
EERE 11.5725]  0.9923] 12.8841] 09.5333] 13.2985] 7.8822] 14.1404] 10.9167] 10.1653] 13.7191] 10.4671] 13.8084] 11.5709
EAR 13 14 14 14 16 11 14, 16 12 12 18 13
&5t 712.01] 73282 74571 700.17] 829.80] 619.11] 729.49] 904.36] 693.56] 636.74] 967.74] 684.81
Ei 54.77 52.34 53.26 50.01 51.86 56.28 52.11 56.52 57.80 53.06 53.76 52.68
2E 133.9232] 87.2335] 172.3026] 96.0218] 147.6800] 97.0472] 169.4777] 100.5037] 95.3449] 171.5932] 79.7836] 161.5979
DEOHE
7= . = BAlsn
EHER rEH BHE 9 iy P fE FiERE
FTIL—JE 743.2251 11 67.56592 0.541014 0.872856 1.850888
JIL—TA 19357.59 155 124.8877 1 1
A B
a5t 20100.81 166
ABEDCABERGL
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4, WOHERTH IO

HE% 415 55 65 718 8H 9A 108 118 128 18 28 3A | EHFH
BD H23 47.7287 52.5287 50.9775 46.6718 49.4782
BD H24 47.7287 525287 509775 466778 494782
BE H23 59.3945 69.0493 59.8321 58.5049 61.6952
BE H24 60.6475 70.7478 68.2241 55.9604 63.8949)
BF_H23 428618 56.2037 64.1661] 57.9522] 61.9225 56.6212
BF_H24 421934 47.8600 60.7824 50.1229 50.2397,
BG H24 804411 67.4893 589712 68.9672
BH_H23 90.9172 76.4224 89.4669 73.8154 826555
BH_H24 72.3641 66.8596 83.4009 67.0486] 60.9682] 51.1156]  66.9595
BI_H23 516458 56 4828 60.2209 58 1427 56 6231
BI H24 55.2733 55.7838 67.3558 76.2787] _ 63.6729
BJ H23 68.6444 67.1089 74.9647 63.5203 68.5596
BJ H24 62.7535 440614 52.2584 67.9319 56.7513
BK_H23 36.0710 66.7364 70.6356 68.2026 62.6946 65.4141]  61.6257
BK_H24 447835 47.9532 385353 55 1254 69.8868 458674] _ 50.3586)
BL H23 19.1859 50.2546 46.8287 59.1431 438531
BL H24 41.7852 39.0709 51.6540 38.2080 42,6796
BM_H23 694688 58 6843 62,9274 661648 643113
BM _H24 69.4916 72.1208 79.9657 64.7025] 54.0410] 66.5493] 67.8118
BN_H23 49.9447 55.9073 55.3074 48.8485 52.5020)
BN H24 55.9776 57.0483 491074 55.3256 54.3647
BO H23 52.5454 59.9876 53.7832 50.6704 54.2466)
BO H24 46.0500 579752 554908 515927 527772
BP_H23 63.7488] 80.7804 74.5970 52.8371| 51.1514] 76.8442 66.6598
BP_H24 50,8540 49.8803] 46.1586 46.2927 454607 56,9340 492634
FH 48.9814] 55.4381] 65.0489] 57.2434] 59.5781] 61.2560] 58.9217] 60.8924] 57.2506] 59.4446] 58.0274] 61.0450] 58.5940
bt 83.6 946  111.0 977 1017 1045  1006]  103.9 97.7] 1015 990 1042 100.0
EERE 26430] 17.6330] 31533 10.1450] 10.0569] 10.7761] 13.0647] 11.7000] f07152] 9.8730] 8.6024] 12.3532] 11.8233
EAN 5 17 3 8 16 3 5 16 4 9 15 5
A&t 24491 04245] 19515 467.38] 953.25] 183.77] 31050] 974.28] 229.00] 560.54] 870.41] 305.23
T 4898 5544|6505 5842] 5958  61.26]  62.10]  60.89]  57.25]  62.28] 58.03] _ 61.05
SEL 6.9852] 310.9529]  9.9433| 124.3877] 120.0540] 391.0960] 211.8510] 136.9118| 114.8145] 72.0418] 74.0007| 152.6009
PEOHE
THER  ZW  BEE S g P-E FHRE
FIL—JmH 940.9094 11 8553722 0586845 0835574 1885687
TIL—TR 14575.77 100 1457577 i 1
A B
&5t 15516.68 111
ABEDCABERGL
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(b) AR AALE

1. 300 5 ALLE

= 78 5H 3 75 8H 98 108 118 128 18 28 3H | FEY¥HY
A H23 69.23 57.59 55.84]  57.96 56.73 61.84 71.22 56.47 56.47 5354]  63.77 67.75 60.70
A H24 67.02 58.76 62.07 65.79 55.84]  66.00 66.67 60.52 61.32 76.68 52.62 58.86 62.68
B H23 65.26 60.74 66.65 62.82 62.29 53.68 55.84 64.72 47.05 64.06 59.67 54.50 59.77
B H24 57.36 53.15 60.50]  68.98 57.61 66.00 55.76 69.45 64.76 60.36 65.90 65.58 62.12
C H23 65.53 55.23 66.05 64.19] 4650  60.23 62.14 67.24] 6458 6740 6481 48.88 61.07
C H24 56.76 57.76 5217 65.63 5074] 5242 53.55 56.81 65.02 69.89 69.24 59.97 59.91
D H23 65.34]  66.79 63.67 52.22 63.24 59.31 57.03 73.89 70.23 57.68 56.14 63.14 62.39
D H24 45.62 59.86 55.63 54.46 55.97 61.46 63.16 70.92 74.16] _ 4894]  65.70 55.73 59.30
E _H23 56.94 56.57 56.83 56.01 56.59
F_H23 44.03 56.80 56.73 60.25 54.45
F_H24 57.49 53.03 58.44 56.35 56.33
G H23 74.27 50.91 58.06 53.64 59.22
G H24 57.70 41.94 54,67 5241 51.68
H H23 50.32 54.33 58.64 53.20 54.12
H H24 52.95 53.15 58.38 56.01 55.12
1_H23 65.81 71.20 67.21 64.53 67.19)
1_H24 62.22 59.44 62.36 73.02 64.26
J_H23 54.42 52.80 50.38 54.87 53.12
J_H24 52.28 55.08 53.19 52.70 53.31
K _H23 54.36 5853 52.16 53.29 5458
K _H24 54.32 48.79 55.64 57.64 54.10
L H23 62.26 56.37 49.09 57.87 56.40
L H24 51.15 53.67 49.33 49.25 50.85
M_H23 50.58 49.93 55.08 53.61 52.30
M_H24 54.41 52.63 55.92 52.60 53.89
N_H23 48.51 58.93 59.45 50.20 54.27
N_H24 63.97 60.12 64.54 60.55 62.30
0O H23 66.83 61.42 60.48 63.32 63.02
O H24 58.62 56.37 58.83 57.50 57.83
P H23 47.61 53.43 54.62 47.39 50.76
P H24 54.03 52.18 52.28 55.38 53.47
Q H23 55.67 58.97 58.43 54.98 57.01
Q H24 50.20 46.76 54.20 53.06 51.06]
R_H23 56.87 65.37 51.72 63.03 59.25
R_H24 62.86 56.26 62.64 60.72 60.62
S H23 50.32 49.10 58.08 56.10 53.40
S H24 58.37 4851 49.84 49.98 51.68
T H23 49.16 45.81 46.18 48.84 47.50
T H24 50.77 48.95 54.20 55.72 52.41
U H23 42.89 65.69 53.76 54.33 54.17
U H24 48.01 48.25 50.75 55.56 50.64
V_H23 53.18 50.50 65.96 61.41 57.76
V_H24 53.18 51.40 59.73 57.16 55.37
W _H23 52.17 57.98 58.42 49.59 54.54
W _H24 52.08 49.34 51.72 58.55 52.92
X_H23 58.30 51.76 53.51 52.68 54.06
X_H24 56.35 55.22 55.60 48.88 54.02
SEH 60.6350] 55.5780] 55.8741] 57.6445] 55.8919] 55.2952] 57.6668] 58.9112] 59.5441] 57.0057] 58.1947] 59.2996] 57.6284
i 105.2 96.4 97.0 100.0 97.0 96.0 100.1 102.2 103.3 98.9 101.0 102.9 100.0
ZERE 7.6149] 56505 6.0320] 5.9013] 5.1226] 7.2835] 5.4608] 7.0734] 7.2391] 7.4261] 55004] 6.2179 6.4765
EARE 16 21 26 23 18 22 21 25 17 27 28 8 -
a5 970.16] 1,167.14] 1,452.73| 1,325.82] 1,006.06] 1,216.49] 1,211.00] 1,472.78] 1.012.25] 1,539.15] 1,629.45] 474.40 -
SE 60.64] 5558 5587 57.64 55.89 55.30 57.67 58.91 59.54 57.01 58.19 59.30 -
NE 57.9874] 31.9286] 36.3855] 34.8259] 26.2400] 53.0496] 29.8208] 50.0326] 52.4042] 55.1468] 30.3533] 38.6617 -
B FR
P & e Blsn
EEER TE HHE 98 NS P-fE  FER{E
TIL—JE 624.3279 11 56.75708 1.375376 0.18508 1.828695
SJIL—TA 9903.982 240 41.26659 1
A B
&t 10528.31 251
ABEDCABERGL

5-13




2. 300 77 AR ~50 77 ANLL L

B 48 585 68 7H 8H 98 108 118 128 18 28 35 T
Y _H23 63.72 65.40 75.62 78.16 70.72
Y H24 66.46 65.84 52.73 66.47 62.88
Z H23 56.61 68.55 69.46 65.07 64.92
7 H24 65.41 54.76 73.64 67.94 65.44
AA H23 64.08 58.52 65.74 68.83 64.29
AA H24 65.90 57.27 56.14] 53.58 58.22
AB_H23 55.42 48.50 46.00 55.06 51.25
AB_H24 39.27 18.36 43.70 30.89 33.06!
AC_H24 74.60 73.27 76.61 7218 7417
AD_H24 73.38 7294 76.58 74.08 74.25
AE_H24 72.98 73.81 75.94 72.48 73.80
AF_H24 53.45 52.25 56.23 56.94 54.64 52.17 49.30 53.98 50.20 54.90 51.02 53.19
AF_H24 62.77 47.21 51.25 4977 50.35 58.25 50.35 59.49 52.87 57.19 53.87 53.94
AG_H23 57.10 56.32 60.82 50.11 50.57 53.69 5276 50.66 60.24 61.16 51.16 54.96
AG_H24 60.03 51.55 49.09 52.38 5851 59.14 58.53 55.49 55.91 53.77 56.79 55.56!
AH_H23 52.23 53.28 54.86 47.36 54.11 60.12 55.23 55.13 57.18 56.31 53.67 54.50
AH_H24 54.54] 59.70 52.99 54.69 55.51 59.05 56.47 59.87 56.30 58.83 55.44] 56.67
BM_H23 69.4688 58.6843 62.9274 66.1648 64.3113
BM_H24 69.4916 72.1208 79.9657 64.7025] 54.0410] 66.5493] 67.8118
BN_H23 49.9447 55.9073 55.3074 48.8485 52.5020
BN H24 55.9776 57.0483 49.1074 55.3256 54.3647
T 56.6882] 60.1447] 54.4415] 52.0046] 58.3994] 56.1653] 60.4175] 60.2725] 55.5160] 56.7860] 58.4759] 60.7234] 57.5029
bt 98.6 104.6 94.7 90.4 101.6 97.7 105.1 104.8 96.5 98.8 101.7 105.6 100.0
ZERE 40831] 95113] 48848] 3.1914] 12.1543] 3.8751] 11.1501] 11.0508] 3.0039] 5.7892] 10.0531] 9.4736 9.4803
F A 6 21 4 6 21 6 5 20| 6 5 18 10 -
a5 340.13[ 1,263.04] 217.77] 312.03[ 1,226.39] 336.99] 302.09] 1,205.45] 333.10] 283.93] 105257 607.23 -
B3] 56.69 60.14 54.44) 52.00 58.40 56.17 60.42 60.27 55.52 56.79 58.48 60.72 -
ik 16.6717] 90.4644] 23.8614] 10.1849] 147.7272] 15.0161] 124.3238] 122.1197]  9.0233] 33.5148[ 101.0655] 89.7497 -
AR i
THER  ZE  EEE HH LG PE FHRE
TIL—T/E 626.8078 11 56.98253 0.625507 0.803924 1.872111
FIL—TA 10567.39 116 91.09815 1 1
A B
A5t 11194.19 127
ABEDTHBERGL
3. 50 I AARN~20 5 AL
B3 48 5H 68 7H 8H 98 10H 118 128 18 2H 3H R |
Al_H23 82.3741| 86.2388] 82.7987| 78.9468] 89.4005| 89.4896] 90.9838] 88.9759] 85.8086] 84.8845| 87.6476] 86.6683] 86.1848
Al _H24 83.0010] 81.1063] 87.0403] 87.0936] 69.2925] 87.4984] 73.5684] 92.9317] 91.8840] 77.5775] 85.7232] 75.6600] 82.6981
AL _H23 59.6695 541128 55.5408 547228 56.0115
AL _H24 60.9358 51.2174 62.2189 55.1383]  57.3776
AO_H23 66.5168 45.3044 51.9846 57.5664 55.3431
AO_H24 68.4707 60.8646 64.6177 60.0271 63.4950
AP_H23 525387 56.0186 56.3356 39.7993 51.1731
AP_H24 58.2597 53.0960 58.3788] 60.4080] 44.6255] 51.0897] 55.0612] 50.8196] 53.9673
AQ_H23 535139 55.8068 59.6133 50.0230 54.7393
AQ_H24 47.9359 57.5275 49.6923 53.3551 521277
AV_H23 41.2561 66.0767 49.0445 39.6916 50.8921 37.6223 47.4306
AV_H24 39.2789 42.1633 40.9619 31.8267 38.5577
AY H23 63.6128 61.5800 69.8951 57.9805 63.2671
AY _H24 533117 48.5585 54.1395 51.0226 51.7581
BD H23 47.7287 525287 50.9775 46.6778 494782
BD_H24 47.7287 525287 50.9775 46.6778 49.4782
BF_H23 42.8618 56.2037 64.1661] 57.9522] 61.9225 56.6212
BF_H24 421934 47.8600 60.7824 50.1229 50.2397
BO H23 52.5454 59.9876 53.7832 50.6704 54.2466
BO H24 46.0500 57.9752 55.4908 515927 527772
EH 54.1413] 61.8791] 70.5680] 59.2815] 58.0253] 77.6688] 57.2015] 63.6258] 67.4753] 54.8972] 57.8903] 67.0716] 62.4771
ik 86.7 99.0 113.0 94.9 929 1243 91.6 101.8 108.0 87.9 927 107.4 100.0
EERE 15.6562] 14.4658] 14.0290] 13.7019] 12.4700[ 18.7761] 16.0970] 13.2804] 20.8564] 15.4825[ 14.6210] 16.9737] 15.5454
BAR 10 10 5 10 11 3 9 13 5 10 13 4 -
&&t 54141 61879 35284 592.82] 638.28] 23301] 514.81[ 827.14] 337.38] 54897] 75257] 268.29 -
S 54.14] 61.88 7057 59.28 58.03 77.67 57.20 63.63 67.48 54.90 57.89 67.07 -
2ER 245.1169] 209.2599] 196.8125| 187.7415] 155.5019] 352.5419] 259.1145] 176.3694] 434.9893| 239.7082] 213.7738] 288.1077 -
RES IR
EHER  EW  EEE SR g PE FHERE
JIL—T8 2939.843 11 267.2584 1.19554 0.301439 1.89546
FIL—TA 20342.71 91 2235462 1
A B
A5t 23282.55 102
ABEDTHBERGL
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4. 20 T ARG ~10 T ANLLE

i 458 5H 6H 78 8H 9H 108 1A 128 18 28 38 | FHFH
AK_H23 38.1753 33.5398 46.1632 435528 40.3578
AK_H24 46.0769 39.4386 15.2961 43.3262 36.0345
AR H24 526154] 53.9865] 52.1497] 50.5608] 50.3389] 51.4438] 47.7877] 62.5488] 55.2822] 51.5207] 53.3438] 52.8708
AU H23 35.1675 53.9010 47.1094 48.2074 46.0963
AU H24 547355 42.8159 55.8690 52.9659 51.5966
AX_H23 49.2977 57.3712 55.4437 455444 51.9143
AX_H24 50.1827 51.2811 47.9775 38.3334] 40.7481] 35.9198] 44.0738
AZ H23 61.6298] 64.9838] 28.1932] 44.5842] 50.6937] 47.5545] 40.8638] 57.6800] 45.0592] 49.4592] 56.8861] 20.9520] 47.3783
AZ H24 46.3534] 49.3186] 42.2107] 48.8615] 41.0381] 62.5876] 33.4466] 50.0338] 48.9434] 45.9518] 44.8406] 53.9951] 47.2984
BA H23 45.4648| 345984 63.0266] 34.4628] 46.0999] 56.7869] 64.5533] 41.8460] 59.0639] 49.8831| 47.4698| 57.4136] 50.0558
BA H24 49.1124] 50.9217] 41.3426] 47.6764] 43.8321] 64.8229] 37.0022] 47.5355] 65.5661] 48.3305] 53.3105] 50.3474] 49.9834
BB _H23 64.9178] 55.3624] 69.0757] 52.2399] 63.5752] 56.4816] 66.1474] 59.2544] 59.8700] 63.9361] 58.0271] 61.4168] 60.8587
BB_H24 61.5189] 52.9963] 62.1721] 65.1676] 59.2490] 50.6366] 59.1733] 57.3296] 59.5501] 59.7497] 67.3651] 64.5006] 59.9507
BC H23 74.6338] 68.3108] 61.5198] 63.9553] 69.0220] 69.4722] 65.6672] 64.7407] 78.7633] 75.6176] 68.0155] 62.2948] 68.5011
BC_H24 73.5823] 60.9732] 61.2689] 60.7388] 77.2850] 67.2389] 76.6985] 83.7207] 52.3716] 72.8221] 71.6899] 62.2492| 68.3866
BE_H23 59.3945 69.0493 59.8321 58.5049 61.6952
BE_H24 60.6475 70.7478 68.2241 55.9604 63.8949
BG H24 80.4411 67.4893 589712 68.9672
BH_H23 90.9172 76.4224 89.4669 73.8154 82.6555
BH_H24 72.3641 66.8596 83.4009 67.0486] 60.9682] 51.1156]  66.9595
BI_H23 51.6458 56.4828 60.2209 58.1427 56.6231
BI_H24 55.2733 55.7838 67.3558 76.2787]  63.6729
BL _H23 19.1859 50.2546 46.8287 59.1431 43.8531
BL H24 41.7852 39.0709 51.6540 38.2080 42.6796!
BP_H23 63.7488] 80.7804 74.5970 52.8371] 51.1514] 76.8442 66.6598
BP H24 50.8540 49.8803| 46.1586 46.2927 454607 56.9340 49.2634

] 57.0498] 54.3587] 54.6545] 54.5499] 55.1900] 60.0517] 53.7258] 56.5879] 58.0477] 57.7104] 54.7838] 54.1523] 559052

bicto 102.0 97.2 97.8 97.6 98.7 107.4 96.1 101.2 103.8 103.2 98.0 96.9 100.0
BERE 10.6894] 158762 13.0846] 11.4072] 12.8481] 9.0905| 13.2265] 15.7574] 10.0267] 12.1917] 10.0165] 14.3051] 11.6021
A 11 22 10, 13 23 10 12 22 12 14 21 12 -

&5t 627.55] 1,195.89] 546.54] 709.15] 1,269.37] 600.52] 644.71] 1,244.93] 696.57] 807.95] 1,150.46] 649.83 -

S 57.05 54.36 54.65 54.55 55.19 60.05 53.73 56.59 58.05 57.71 5478 54.15 -

ik 114.2642] 252.0551] 171.2076] 130.1246] 165.0744] 82.6365] 174.9414] 248.2954] 100.5354] 148.6368] 100.3305] 204.6361 -

DES IR
I I~ N\ #HHASn _
EHER £ BHE 9 bl P-{E FIRAE

TIL—J/H 516.1152 11 46.91956 0.281373 0.988624 1.845343

FIL—TR 28347.86 170 166.7521 1 1

A B
a5t 28863.98 181
ABEDCABERGL
5. 10 J7 AATw
=% 48 58 68 18 88 95 108 118 128 18 28 35 FETEH

AJ_H23 53.4506 50.0389 62.3378 51.7738 54.4003
AJ_H24 60.2622 43.5904 32.6073 78.7722] 53.8080
AM_H23 42.3355 40.6195 459614, 37.6924] 41.6522)
AM_H24 69.9747 49.0791 62.4052 457622 56.8053
AN_H24 450142 42.8320 524587 42.6129]  45.7295
AS H23 50.3737 46.6142 56.0177 54.6742 51.9200
AS H24 52.2509 32.9051 50.4162 542141 47.4466)
AT_H23 49.0144] 57.3776 65.1788 45.8439]  54.3537
AT _H24 30.8958 35.8155 45.7532 65.7620]  44.5566
AW _H23 50.2145 26.8006 56.4426 51.1797 46.1593
AW _H24 547851 457477 54.9567 507718 51.5653
BA H23 45.4648] 34.5984] 63.0266] 34.4628] 46.0999] 56.7869] 64.5533] 41.8460] 59.0639] 49.8831| 47.4698| 57.4136] 50.0558
BA H24 49.1124] 50.9217| 41.3426] 47.6764] 43.8321] 64.8229] 37.0022] 47.5355] 65.5661] 48.3305] 53.3105| 50.3474] 49.9834
BK_H23 36.0710 66.7364 70.6356 68.2026 62.6946 65.4141]  61.6257
BK_H24 44.7835 47.9532 38.5353 55.1254] 69.8868 45.8674] _50.3586

B3] 49.7874] 48.4975] 48.2593] 46.0580] 43.1740] 51.2995] 50.6572] 55.0831] 53.4380] 57.6988] 49.5096] 55.8673] 50.7775

it 98.1 955 95.0 90.7 85.0 101.0 99.8 108.5 105.2 113.6 97.5 110.0 100.0
ZERE 46967] 10.0642] 120214] 12.1784] 7.8764] 12.8599] 137771 8.1411] 127320] 10.3659] 57199] 11.9825] 11.3844
2R 3 10 6 6 7 8 3 10 6 4 8 9 -

&t 149.36] 48497 28956 276.35] 302.22] 41040 151.97] 550.83] 320.63] 230.80] 396.08] 502.81 -

EZ5] 49.79 48.50 48.26 46.06 4317 51.30 50.66 55.08 53.44 57.70 49.51 55.87 -

ik 22.0588] 101.2890] 144.5151] 148.3131] 62.0382] 165.3758] 189.8091] 66.2776] 162.1048] 107.4520] 32.7169] 143.5815 -

AR
IHWER B EEE A8 e by FHRME
=58tk
TIL—T/E 1298.838 11 1180762 1.079715 0.390487 1.932487
FIL—TA 7436.386 68 109.3586 1 1
A B
= 8735.224 79
ABEDTHEERGL
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5.1.2 NAAIRLB/NAZDAE
(V5347 1%

BATORESE (BR¥E 95 5) LISMT, BUE, MWANE TR IV T D8 LW HIEIFLLT
Th D,

ORI ER RS

ONT v Rk

014C %

FNENORESTEOMEE# 5.1.4 1TR-7,

#5.1.4 NA A< RALBOHH LWV HIEOBE

AR IPARES S
R TRMR L2 | AT EURRE IR 95 S L ABRICTIEECTH D, EWMHRIRE D
et KON LK BITIRINAICIE I 2 2 L IC D& | R CTo
HEZHSEMBRROEHD BEERET 5, BN T I AEREE
DA F< AGHBEPEEE U THEB S TWD,
INT AL T ORI BER O AW R K O A R DO H M DIRGEIG % . RIE
P A D EZ AW TE R, Ky, R#E. 02 H#E =, CO2HE=
K OERNF—D 6 DOWNZAERIET HZ & CRIT 5, A THE
BTSN T DHI 290835 5,
14C 4 KEAHEHARORINICHFE 14 C IS O ALY B KA EM AF1ET D
. ALEHORAE B IIAFE LW LD FEZEMIREEDE N 2 th
RFED 1ACEZRE L, FEIEYT AL A~ AREH, JFEICE
FEEE L WbiLd, BCK TIXIRE VR T APEHHERR S [0/ A A~ 285k}
R TR S, B ERE T\, BEIEM A 4~ A~OE I
7200,
TRL 24 AFEEBREERT TR S HEME R MBI AT TR RSB FNAR AT
Lol alk B LRFBHEHEO BB EHEE TEOB% L@
(K123016) FEfif, CFpk 26 FEETE T FiE)

EFED 3 FRUTHE D72 DITAEILEZ N A BEFEY) S A F~ A~DiEH OFEHAEOBLAND
FNEFNOREE MY LUz, SERBICH - - TIARESIHSCHE X OVFE#E (& 5.1.5) ~
ODe TV TEIEE L, EEFEEDTELDEFEK 5.1.6 (T,

29 W. Staber &, ”"Methods of determining the biomass content of waste”, Waste
Management & Research, 2008:26 78-87

30 CEN/TS15747(2008)

31 J. Fellner 5., ”A New Method to Determine the Ratio of Electricity Production form
Fossil and Biogenic Sources in Waste-to-Energy Plants”, Environmental Science &
Technology. 2007, Vol.41, No.7, 2579-2586

32 K[E] ASTM D6866-12(2012), Hk/ CEN/TS15747(2008)
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#5.1.7 H LW HFEOFEHMEIZOWT

SibT Tk BRI M

Tz Rk AL © JTERICT = DIESOENE VD, BESL LTk,

AR IR AR A FUBHREE N TR & RIRR T, AEWHORA T H A
WiRtEoMER H Y . EHFEESRE SN D,

NT Rk A PeEH 25 LRHRICE VRO D720 Fe H O
Bt o5, BMENELLT,

14C & AN O 14CIRE DT — 2L Z b il 2

A IR DT — & DAL,

SINTHE B DHETE AL B

OFEM  OFEAEE M

AN\ FEFERIT B

14C FEIFFHEMICERETH Y . BEYLINOEE 234 F~ ZAREED S A F~ AR
SHTCE S oo H 508, FEEMICEHT 256, Hx O ED 14C JRET — % O
PROIHTHEBA DL T 72 EOFREN H VD . EAMBIZITZE > T W E s 5,

(2)PETEN) FE FEFEE DI

FERDOFZEE DA T~ ARG A~OH N OWTEFHIC LD TV T & To7, b7
Uy 7%, BInRYEE 3 &, i i HEEE 2 H. RIEPEEREEMEEL 34 TH
Do fhiRAF 5181 T, 1MRAABHRROTEZWR L L9 LA, SR, S
BV TG TEIZ DWW T RARR 2 2 Mt L TV 2 B3 7R o 7,

7 5.1.8 ALY, PEEXFEEMUHEETE~O T UV THE

FLB e 7 U > T NEO Rtk OB RPE O 55K

=) I/

b7 TR

ERT=XZiEEE P 40)
EE R 21 ik

HEBYICY TV T L, o, (BF)

C B T BRI oW TR L, (B )

C IR TITo TS A, FFC TR L, (1%)

- o7 VEE 500kg D 250 kg I SBT3 H D

D, MEAIE S D&, 500kg IR L7Z, (13#)

PESEBEIEWALIRZER |« SATICAHZE C TV DR, BEL B o (1 1)
- REHRDE)BLEM T odr (1 #0),
TSR HIEICOWTEI R L, (3 4h)
AT b, BESRBY, A, FEhi, o B W TREEMICSEZ
at LT B8 7e0,
BMEDE LD
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TTOXAY v bW ENWI D TH-T=, F7-.
BITOT AU v hELTNDHDMR,

T BB S o R EE N X AR E A FIT
3SR BN,

RIFREE I XNTFDTED L DN 48 HH D — ., BRIHRELZ T 72V DM, 23 1H:H -
7=, (&G 1. [2]. X B-2&2K)

@7EHE 5k

TH 5,

(2 & DI A A~ A5y Bl O A
# 5.2.1ICHBIEDONIRE AL A~ A5 RHEAMZ <, —fREXRFEE T~ PPS ~

O E AT T 1.8 TH AN, FIEDH - - Hfifk Th PPS ~DOFREE A1 3 BIFLfE
#5.2.1 FTEIERDIE A ~ 2 H AR
3 NS T R4S E BUiR
JEE MR %
e R (F1/kWh)
—REREEE 53 4.59~13.4 ("B¥y: 7.73)
FrEHMER FHES (PPS) 21 6.36~20.5 (°F-¥J : 13.55)
&t 74 431 0 9.38
5.2.1 (\ZIENA A~ A EEUMME O ER DA% ~d, REXRFELICETHIHAE
F/KWh 76 10 H/AWh RS EE IO 8 B 28 2 TW\Wb, PPSIC7EET 25481% 12.5 1

/kWh 75 15 H/kWh KR EIEEOK) 4 B TH D0, Mg 0N —REKEEE OMkHE X
DHILL DA LTV 5D,

%2 (EF)

i

Ko

[B] & e

—RENZIE PPS IZ5EE T D5 G DT, @ T

25

20

=|=FF-
C B

L]

—REREXE

BREREERERSE (PPS)

|

.ﬁ] 1

1

~5K 5~75K# 75~10K#E 10~125K# 125~15KH 15~175K#HE 175~20K#H
JENAA T R 5 B A4S (F/kWh)
X 5.2.1 FE A A~ AFBEAME
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fifits 2 Tl > TPPSIZHEL TWAHHIHH 5,

ORER HIFLIZ X 2 IS A A~ 255 B UG D[R
TR L MERX HUAIZ DUV TSR 5.2.2 1R T, FRIAIBUE AN K & WV ERR 2Y PPS 12788 L T
DIEEICH B, K 5.2.2 [ZFEELBN ORI O A % R T, —REXFERICTE
L T B gk OALERBIALIE 200t/ H 225 300t/ H M 2R0#) 3 El%z %, PPSIZiEEL
TV D% OB T 300t/ H 225 400t/ H 3% < | K 3 FITH D, KT, MaRHE 200t/ H A
M ORER% 2 PPS 12588 L CW A RIZ IR0 72,

3 5.2.2 GEEICHI D FEHEY) T B I

. SRR | SFRIRERE

(t/H) (kW)

—REREEL 288 3,985

R R E R 409 6,875
16
14
12

%E
10 D—MBESREEE
BHEHREEREESE (PPS)

B & HE 2% %8 (1R

lm 0 N [l o

~1005Ki#%  100~200K# 200~3005Ki#% 300~400Ki# 400~500kKiH 500~6005Ki# 600~800kK: 800~ 1000k 1000~

FEERRAE (v/B)
5.2.2 J@HEL & e e DBk
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