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Hg  [|ug/m3 0.05 | 0.05 0.05 | <0.01| -80%
IF |ng/m3 4 0.3 0.3 0.1 | -67%
¢d |mg/m3 0.05 0.02 0.02 <0.01| -50%
Dioxins [N& TE/m| g 1 0.1 0.1 <0.05| -509
=.. 4 Spittelau B R ILB £33 ©

Spittelau #biERA 1969 4L THREATECERR
BF @R XEEF 25 $H#45 8 T00 |T AL Eh 60MW -
1986~1989 F i B MG K MA 4 %1989 £ HEmERRTIRRER

S A L4 S 2 MBR A 46 > BAERRE 800°C UL 4B -

BT 81% » AARH KA —  BARZRAFTHHEKAZRL
BEBERRYGEERE  ARBARSER 2 8> G LmERHAZ
TSI EIETERT TS F S PETES I8 20 24 3 ¥
EAMZ T RANEE R AR R5 R ER KO HE—
BHEHE ZEHFIH CO~ S0~ HCLNO:~HF ~ |k R ¥ - HE -5
BB S SN RBRA L — i 3 5 PR AY LRRR R




HZ AP EREE ANABERZ T2 — REA KA
B4 RBRESEAGAE L AR MBar - 45C2 AR EEE TR
RE EFREMBTEAK  £4 6.0V 2 EH K 4. 5bar 2 T8
AREERTRAASK GLERKE=) -

w. # Nebenanlagen # b B4R E LIRS ¢

AR R 240 FZARMCHE F2HEE S T - = E#8E
Biomass & & £ k# > $— B ARLEBE B - FTIFR 2003
FRERAFAARELEPREE - THRILANZES > ARG R
BRARTAKL NR IS - A H - RIS - MAREEABSHES
B o B BRALEHNAE G ERBERENENY Y
4 > S4B JE 850°C > BAIE A 100-150% » B HABILIAK
HEELE L XRRALER6L SR -HBRF L E2ETTR
BRI - B~ MR ERRBEEESHEBHSTRUAGEAN
BENEESSHZRBEHS  HHERE - BAEREETFE - &3
BERLES GLBETHSERG= ARG HAD)-

#. A Simmeinger Harde T ¥/ $d -~ 1B s -
ARCRERREMRZE RASBEREEH B - B
ME RSB -SREE - -BRER - -ERAREHT HEHLRK
MAFHOREBIRVMEHZI N MEXERBESLE - &
R AA SN HAEE - RE C HHBHETRE I B
2R EEAARZEELSRARE - A REME > R LHER
ARBERZEHAKTR - DA SR BRI ER
A 1200CHEREIFE I E 120 ¥ S22 BFYRHREREFEWET
EEHAE BB HERBEEESARRIRRNEZH L
B BAHE—EERBTTAERERELRZFTRARSE -
B ABILRESSOCZEAMBE - BRE T ARER—BRIEN

8



BBREAR L  HARE - RS - A - AER AN EF B
~ERRRE  BEHMNRSZIREE (LAZHPMAL - K
CH#X)-e

A ABREHHETIRTE TS -

AEREHERNZBER  CRE N S FREMREIAR
BEHWFSMARA - FRERM KCRETRH - 2HNET
4 # Gas Turbine Combine Cycle A AKASFE »r AW EA£RELY
HEH - BREAMZAEAXRBICAEICE  FLEZBRAHKE
B B Y TE 4L 12kg/cn’g 9 & £.3] A combine cycle 2
steam turbine ¥ BB #E - LA ELRENRIFTREH KL ~
R~ RABRAS -RARESE - eI ACGHLSETF
23 13 2006 4 4 B T ¥ » combine cycle 2 Gas Turbine # %
BFFREERAACE AN I BRI I ANEABBRS -



# - hECHFRER
— &‘Rt’ﬁ-
AERCE 2 P2 B
Wz ikt B4k O Rk A] ENYIRGY 23 Tk » %
ARBUH=ZRERHE > SRR FAE-E#E A Steinnul ler
NAFHEAN  BRRR—Z¥H A% » X Key point ERFHKE
ZAHTRUZEBLERARTEF AT CZR  BRIATHAR
ARIBZRAFREAR 2R HARIEA R TR R R aHAM=
X RBEEHBEFR4E > —RIBk steinmul ler 2 X3 Z2TH
2365298 F T3 450Ton/Day z ik ( F & £ 2 411Ton/Day )’
RSP AaHeT ! |
[a] 2B FR BB 2 XKETFRELEERLRELAT
FE2L 36I/w'/hr & —& A 2. T6In’/hr &A% dwibiv E 10962 %
2HRERAIZERL 411Ton/Day » % IEKE 3%tz 450Ton/Day >
Z45 5% %1 20 450 Ton/Day A » RILMMEIB R R F A K $ &4 B F
FORFFHRET BEOLRRFES - FA LI R LB EZRTEL—BH
FELFEREAREZEFS  LRRAZEABRBXILEHLEYTE
B WS BRERBER LR A IR&T Eir8d s 450Ton/Day
ZEFHRH A R S IR FRAHRBEREH TP RAR L
AMBEZNENIRET - ‘
[b] ZRARBEFTARALEMA -
st air cooled condenser 2 3%3it steinmuller 48 A
0.95 ZFREAE B 2CHLEZREOEE it FRET R
BTARTR  BRZEFTHLATREAM 411Ton/hr 258 » &R
E 450Ton/hr I FH AR TRZEBE  BEAFRTREFJRAZE
AALEAAE TRI R ELFEBEIRY  REHEEES

10



i °
[c)] Re2d%4 NOx - BREBHE - ERMET - RAFIHR
BERBETREINE  BRFEEHRZERHELK  RRKR
HRAME (EERLASES AL ¥ PXBELEAS
#F)e
BN FUPIPE Y X T AN S
[a] S BBBICR -

AR LRRENALSERMER > bR THERES
BTN 88 B4 - ANE#{Bz VonRoll 3% > RER A
PEREHT BEHES > S iBN > —BAAEA—RZE
#X R ERUOLRM Sox > B NOx T $ 23k SNCR w0 5 X5 &
ZREABRENERBRE LR BRRS - AL RR A Kk
BR¥O EKRTFTHARGRATSEEY (LEATED ) & H}
BTRBBCEEANEHHF HERBBITAS - L NOx 225
HAEEAMBEREZF X AR REQAYT  HERTRE
ARBERRS » Bt - FACAERTEAEHRE F 2R
ok bhe o FALRA HFEHRUERUMEELTBE 1%ATF
AFHSx A FHOAHRREEEXKEHEBSRRUE LR
B — BB THEERUEE 0996 » TUM 45§ 15-20wt%
2 3 PR AR T 5 G Rk (10-30wt%)
FRE®E AR - - ‘

PP A EIRLBLETLI LY BE LS
HTAER99. 9% A EHER 2B R T IRBRTHER
10mg/m A F » HFBEETHE) Ing/m - RERAZES 250CA
HETHERBERA RS GRS BTERBR P FREH -
RITREHSEIRRANEAESAS  FV AR LESX
T4 0 LA 0 A2 T M ARG S E R AR AR
(£ NOx) > MeAHA (De-SOx R HCL) SREE—BHE

11



REe#ZIEARRE KBRS S0-60C » HFENBHEZ TR
PR RASZITOCHA RS L GFZF L - #iLEZXHER
 BRRRSRZF LR B B B B AR
£ AT HERBEMEAS  ARZRHAALERAZR
i ARAMAHBR - 5AMBZEM > FETRRRFRR
BAEZRNBRGHE  HEAREOALSREA TR -
Bk AT HRESART T LEARARLARZIAARF
BB H A R RAES - AAA IR T AREEIH
BEREFLABLIIERNF FRXIHARFEAEARSRE
ABRBEAETHRARERNEIHEERE > ARABEAKE
RAE 2 A BH LA - LREURE AN THHRBGFH AR
2 SR EERFEBAL KRS o o SRR~ R
BUERET -  RHARED - EHAKY - R EFEHME
MBEEZFIA -
[b) #EREHE S | |
AxSHZ R ERICEASHRREEEEREMRAE - B
LR ERAARROEH A BREREE AREAES £~
EOUATER T D ROIBYEHE 5 MM KA SR R R B L HEHI - 8
ABPEARERIRBTEE RN SRAEXAFHWES
WATABAYCREET 48 REEARRIM > Bhne
FEAGRASERBSRBTANTE - FREESHEEE LA
RABEGAERES 660 FRAMK - £ ASBEFRLTH
HARAEERBESIIT - ANEANAD 2 LS V¥
B DEREFEH » —RINER—BRILE EREBFEH
B REEE  —MANIARES SECEFHELEF
EHLRIRAKRNSE  AANRAFERRAEEREHE
Bk S MR EER - o FHWTRAREE - B
SRBREDRILE - W2 RS RABERERZRCE - FiER

12



s

BHEBEBILET - SR A WA IR AELB X - i
[ LERBUALT IREZCARE - BT HERGRK - BE
F-BREEEREIBESLY  REMFRAORRERAFT 1Y
%ot MIRTREEH SAEEAREH =T  WRAE
(Temperature) ~ B (Tine) &A% $) (Turbulence) s:%H %%
RAEA D EEENFSERN99.99999% @ £ R HREZ
BABEHFGRE (&~ 2355 1200°C & 2 #H)e AREH2
AR ILE A ARCRARERER D - ALRGRBEE 4%
BT h@AARBA 0 —RFMAEICLL (BBELD 4 900
THHRAL ) RBRERAARRSH 2B At LEF R
RS B ERLBEIREFBAORELRAHE (B - %M
FRE) TREWENCHEEERA KD RAEB AR
ZHMLBEF hIAQRA I ER AR ERTGH  SRARBRNRS
Bz BTFEREEF AL PA-RBREZIFYFHEE
| BB kE2 TR ARESHZI—_BREBEHLEY - £
— kBB EL 80C-100C »r mEFHRAXI—RBREBIERE
RZ1200CHE 85 26 > B XKHBEE T3 R0 —
RBBEEFHEERFGHEmARES 1200CA2H  AERR
T IEA A AR 900°C 2838 & RA6H M 2 BUE o
[c] B aBiRk 440 :

AR EENBE X NEETER  REAA—#& PP XFH /.
EoRAERROREARSE60-T0 ARUABIBBEEHEZE
£ TN NBEERETRARREALAAZAEAECHRLS
* (HBEEREBRZ TERALR RS-

13



REBHCAERR  EMEATER EX S LABAEE » L
BREHREH SRk > B A AL 3 MR A6 TR RS
A kR R RREGREELE FETRBRE » QAL RZ
BF - RAEFZHAFLAFIARAM  AHAERLEZ 2 TS
0. 2ng-TEQ/Nm' - ERFZERBERRFERTTEE 0.1 ng-TEQ/Nm® » %
BEBZHERNREE R RAFREER LR BBRAEL S > LAMNRYE
FANRBEBERFERBATEINA—F2 8 » RESZHEARITR
RAH—FIEE2M > AREZE » HRE > FIEEEATHE > RIEMILE
BHERN > ARAARZBRETH RFTGIEEREBBABRZILE
.H;_ o . .
AXANERE—FBZEEARL  ARSNBREEEREHZR
BELBNEE > WOARRFRINFL R AN pRTBT
BERSTH  SREVIAVFEAGER -

14



. i .m_m_._mumE med faepuodas se Buipdsas ueme Ao sy
NELE]] ._mum,;v::a,_m_ mojag sdwnp punoiBiapun vl psiols 24 UYL U 13120[ YL "S3ED D3| oll] paesUBILOD 1o
pafcassp JBUE 2B ‘S15em [BIOSHPU| Uf Osje 1nq ‘ebeqieb pioyashoy [enpisal ul nwEmﬁ._ou syuein|jod Auew oy
"uawieas, sef anyy sbeys-nnw se jjam se ayeab syl uo spouad uonuzal bus| pue sasnyeladway uonesauul yBIy
ay) oy w.:n_ afeqel asienau 0) pue m.u:mu.:__mn J0 pro| 3y} 33eBiiw 0f SaaBs 3| 'awdLIs uoaeold |e1ueLw

e

-uoaAUa [elausb e jo anued pue Aoy oy 51 14OIUNC /1I0PUBIUAMY JE JuE|d UOIESI|IIN 31SEM [EUWLIBLE SMAY ST,

[T

SHALTIS DAY

ANYId XONIO

YDINNE ILFYM

H388NA3S

|

“AISNONUILOD PICHUOW
pue paInseaw st sef Jsneyxs auy 1o AuEnb ayl e ay:

ssed 01 spaau seb anjy aul 'sabels [BJSAIS Ul pauEap SNyl
"|aAa] Aol Alaa B 0] sepixe uaboinu saanpal afels [euy sy
"AIISNPUL BONINASUOI 3L 10y |ryasn 1npoid-Ag e se wnsdAS
sa3npoid Yaiym ‘pasunydinsap si i UOILPPE U “SepUIon|) pue
SBRLOYD ‘S|E1aLL ABaY (0 PaganIds S seB Ayl e suelny
pue suxolp se Yyans sieeynjjod nuebio pue saphnied 1snp

- sjeiedas sI3Y} 2tgey 150y -abels dAeles puetam fp e

. Buisdwon wa1sks Buiues> e yBnoiy sessed seb sny ayl
B : - - Buiueajd seb anjy

lyosuing/Hop
_-Us1uamy 1e
E._m._o_ uoles|in
31SeM |BulIBYl syl
10 MIIAIBAD UV

o1l paBIeYISID S 1) 21043 WRISAS BULIOHUOL LQISSIUD L) .

2091

noge o1 3,000 L WOy pajood

51 526 anyy au 13)10q AU 01

123y s Bulugysuen Ul wshs
Buneay uisip sy Addns pue
ADUIZI8 91ripualb 0) pasn uaui

1 4ot wiesls seonpoid si)

J3)I0g B3 Ul 13em 3yl 0]

. si[em @GN NG 3y ubnoa
| 183Y 3U) SHWSURL) UDIISNGUISD
woy pessuab sed any ayp
Jaj0g

Teucnesado Ajng
51 Juerd ayt aauo Ajuo pafileyd S| aisem

{enpisal asnedaq ‘simesadwa) bunesado
ausinbas 3y} 01 MBUINY Iy 188y O] pasn
51585 zinjey "UMop 1nys o dn pauels

sp et 3yl vaym spouad 1ioys 3yl oy
£luo payddns ag o1 spaau AB1aua [euIaIXg
‘PRICHUOW pue payenue) Ajjenuor

-38j3 sJe sassad0Md || sewery I Burois
daay o1 Kisnonupuod pay st sbequed aul
By e Alepuodas se sajzzou Ag pue Jie
Arewyd se a6 ay1 yBnoayy ur umoig s
uoRsSNYICY o) panbal fle aUl "D L0006
UBL} I0W Jo simessdus) 1. palea
-upu) 5| 3)5eA [2npisal ayy "aiedl Ayl up
OIS0

_H_ A9HYHISIT
HINIVINGD

"a)eub uoneisun

-up 3yl SSOIE pAINqUISIp Kjuane

i M BJaym woyy sy Jaddoy
abue 2 01 13jUNg Y3 WoJ} 31sem
U} sIgsURn AUBSD [[BYSWRD ¢
1jung aui o paddil st

abeqieb ayy spym sadedsa (aws
SNOMXOUQD OU 1EY) 25U $YD0)

aje |eads Cspew e suni AafEp
oU uaym pudsdam Buoj-enxa

Ue 10 MOL 2 Ut SAEPHOY [BI3ASS 10
3583 3yi Ul uoneszde anunuod

01 Awoeded Buipjoy wadiyes

SEL| YU Jaxung B ol pabieyd
51 a)sem Ayl ‘Aanap uodn
‘BUIpLUNOANS S1E@aWL
ays woly sbegseb Auo podsueny

[ SINJL Ss9UIEIICD (B1RdS Wl
£124 JIES AQ PRUSMISPE Bq [jIm F1sem
|ENPISR) B4t O uskied Of WS
Alaal|ap 81seM)




=it

[RuETRIo0)
oz By XOq QNED S wuad rug oo

o hd s

L] L L]

‘Be uopepdiassd
HHw eunt)

1
=

oy
W

e AN AveRed deog

sapina Bejg

o

]
¥

§

)

HHokD

HOeN IoH  3d Bl £10°d 1AL

i - s
_ N
\— —/ P
X Ll 3 ] y A
E & i A
G e i3 ] ,
_ B —— = . “ “

Hoels

1aqQniog

v

nefayids Jueld uoleIBUIoU] 8]SEM 8L} JO SLUBYIS MOJf SS820Id [0} aunbi-

R —

Joypydiaid afescandey

3108

SjUBld §O suoydiosa(] — UOIEIBUIDU| S)SBAA / HY U} Jo djels



Bett-
_brenner

Rauchgas

zum Kessel
I — |

| Sekundarluft-
! diisen "2"

' l Abfalleintrag
"Waste Feeder"

i Sekundiriuft-
! diisen "1"

Rezirkulationsgas k
I

| | Primartufe

‘ Austragssystem
| (Kihlschmecke) 4!

Siebanlage

\

.

| Senkrecht-"

forderer




g

shejuesSunipueyagiassemgy se
_ Jagrsnejaune e
aaprayasqeuagajdor) £2

. olisaysyeE
Bresgsny-fjosegoirs 1x

gareBulsmydg or
stefafa puss SOy @
asgjgabbnabres o
usdusndiayzsem L1
ase|qabsuonypnyipzay =1

’

) -

¥
wad i daasSe MasIaEE T1 5 UUAYSASACBEYDTED N IKER M, 1

asgjqafiyjnpepumyes
asgpyabynpaewmng £1
vrweyselusy =i
Banyapsyug syosigdjesey 1

EENIERE CERHEL g
BISTMESON T

1 wiagsdsan sty IsEaMALENEA A
JAH{-APYB[ B

Jaspuowany &

PSP TIYaY
KOP{RRLPIIISIGILM,
Jaganaseq =
aaqunglielqy 1

-

e

R iy

e

_..,rr.w,.:.LL

T

ol -
s

|

e

o B

4

abe|uy lap euwayos



Horlg

19114 8302 psieAlY

X

apiel JeBULIBLILNS JUBl4 8] JO SI0j08al Paq PasipIng 8y} JO SLSYIs MO} SS3301d G| ainbl4

e fae

&)

=

woms faumBusary

JI«I.H.._ 181)) oljeison39)3 e
i) 1ajlog

Jaqqniog Mmm

yoopa fouebrauz

SIUE|d JO suoNdLosSac] — UONRISUIDU| S1SEAA [ LY 94} IO 918]S 26



Ioyy ayes
pajeAoy

yoms fsliaug

Jalleg

laqanies

Joedipand anesone)3

e owalireurs

£8 SjuE|d JO SUONALINSaQ — UOREIDUIDU| SISEAA / WY 28U} O SJElS



- - Seite von
M-A.NVI RGY Page of 10f10
| Aags vu;,g Kang Technische Spezifikation —_—
N ng-na Technical specification o - -
Plant Incineration | P TAG ro.
Projekt Nr. Anmerkung
Project no. _0402 Remark FINAL
Kunde/
Endkunde CHINESE PETROLEUM Zweck -
Customert CORPORATION (CPC) Purpose _FOR APPROVAL
custorner . ‘
| COMMENTS TO THE S
' FINAL SUMMARY REPORT
2::5;?!" 4 15.07.2004 Sula Budin Revised according to CPC camments
i::‘;;sigc:‘" 3 | 25.06.2004 Bors Budin Revised according to CPC comments
Revision 2 | 25.05.2004 Budin Budin For final report
Revision
E:‘zg;?]n 1 | 18.03.2004 Budin Budin According meeting of March 18", 2004
Revision 0 17.03.2004 Sufa Budin 1 st issue
Revision
Nr. Datum Ersteller Prifer Text
No. Date Prepared Approved _ Text
Dokumenten Nr. 0204-X00 BRO2 Kundennummer | MEB9300002
Docu. No, . Customer no.

This document is the properly of ENVIRGY and it is strictly prohibited to make copies of or to reproduce this document or ta use the document or the designs for any purpose except that
for which it is furnished without the consent of ENVIRGY.

ENVIRGY, Environment - Energy - Engineering - Construction GmbH, A-1100-Vienna, Wienerbergsirasse 11/A16, Internet.

et R



=NVIRGY

 ENVIRONMENT » ENERGY * ENGINEERING » CONSTRUCTION

LIST OF CONTENT
1. GENBIAl ... e L 3
2. Chapter [1t/1/5 — Combustion and Air Supply System ....... .3 _:
3. Chapter 1l/1/6 — Refuse Fired Steam Boiler ........... e, ............ .5
4. Chapter lIl/1/7 — Flue Gas Cleaning System .................... PSP UURIUTUTUTO 6
5. Chapter lll/1/8 — NOx Emission Control System .............coco e e 7
6. Chapter II1/1/9 — Bottom and Fly Ash Sys'tem .................................................................... 8
7. Chapter lll/1/14 — Closed Circuit Cooling Water System ... 13
8. Chapter I_1ll 1/15 — Steam Turbine and Generator............ S PO PSP UUPPUTPRRRRTNE 14

9. Chapter lli/1/16 — Air Cooled Condenser and Reducing Valve ...............cccooe 14

F : D\F4E THE\ Evaluation Report Rev4 2



ZNVIRGY |

ENVIRONMENT » ENERGY = ENGINEERING » CONSTRUCTION

1. GENERAL

This document is in addition to the “Final Evaluation Report” — document No. 0402-X00
BRO1 and gives some additional information about deviations or important remarks.

This document also point out the impact about the equipment storage over 2 years to the

i performance of the incineration plant.

AARNHES f 0402x00BRO1 S ERHEEZ | RITARERESNER
SR BEOVERL » IS MEHE I LM B RS E 2 FIE R &
B

2. CHAPTER Iil/1/5 — COMBUSTION AND AIR SUPPLY SYSTEM

The maximum “DESIGN” heat release of 3 GJ/m?grate and hour is a typical value, but
not considering safety margins for guarantees as it usually shall done. As all other
guarantee and design values are based on this figure, it is necessary to reflect the typical
safety margin of 10%. These results in a design figure of 2.7 GJ/m*h and a related
maximum guaranteed refuse feed rate of 17.14 t/h. '

Considering above mentioned data the maximum daily refuse throughput of the plant is
limited to 411 to/day.

5L EE 1/5 & - IREE N R OUERM

IRIEF 72 RALIERM © BAMl 3GI/MY/hr Z KIS TR R IAL,
Bl - (HEAERAFEELEEE  SOERE T -
RS LIERTE R Einznﬂﬁfju&tgﬁﬂmiﬂ%ﬂjﬁ 10% & Z 2B
Friide - R AR HESS 2.7 Gl/m®/hr » MR B AGRAERIE
HERIZRE 17.14T/ H  BRL B BER A T5E QAN R E
WFEEI= 411 Wg/day -

In addition to the typical availability of an incinerator plant of 85% it is necessary to
reduce this value by 10% because of the 2 years equipment storage on site without
special storage measurements. This reduction is according to the experience of
ENVIRGY from the 2 year operation of other plants. Actually, we believe that two years
storage under uncontrolled condition without any maintenance is even worse than 2
years operation under defined condition and good maintenance. There are different main
items as

-) Turbine has two years no maintenance - could e.g. result in vibration problems
(bending)

-) Grate has two years no maintenance - could e.g. result in smooth sliding problems
- (corrosion)

-) ACC has two ears no maintenance — could result in lower efficiency (fouling and/or
corrosion).
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T REL EER S 85% 0 AR REIEEETK 2 EIE
SR BT ERY 10%2 58 IR THRER ENVIRGY
AFHEEL TR TR 2 o By -

I R ETER G AEERES IR THRE 2 £ - HERE
2 B E RS BN » X EEEY |
- YRERME 2 ESRAEIEIRE — oSS R ()

KRR 2 FERMEBEE - oEIBHINEGEM)
- ACC 2 ‘ER#EEGE - SMBIRRER(SIE RE)

This are only some main items, the same principle couid also occur to ali already
installed equipment such as fans, pumps, burner etc. For this reasons, we believe the
further reduction of 10% availability is a reasonable factor.

EEAR—EFEEE - HEZE @ﬁ?ﬁuﬁ?ﬁﬁ"ﬁﬁﬁa%ﬁﬁjz@?éﬁ
L RIRE - RE - RRES  AREEEBRMMEERD
10% e G H AT -

This results in a maximum yearly throughput (for total 2 units) of 230,000 to/year
(=411 x2x365x0.85x0.9).

As a result of above mentioned items, the heat input guarantee for MCR need to be
revised to 41.1 x 10° kcal/h and for the 2 hour overload (110% load case) to 45.6 kcal/h.
Guaranteed operation for 24h is not possible for the 110% load case.

For above mentioned item, please also refer to the related calculation sheet 0402-X00
BEOQ3. As it is marked (yellow color) some load cases are not possible to operate. in load
case 2’ the specific heat load is too high and additionally the mechanical load (to refuse
per m? grate) is also too high. This is also the case in the load point 3.

In addition ENVIRGY need to point out that the Heating Value used by STEINMULLER is
too high according to the experience of ENVIRGY. The actual Heating Value is
approximately 7% lower than used in the original caiculations. This results in a lower
steam production and therefore lower electricity production.

MEERAESEEEAREEQC HEAM) S 230000 AW/ £
(=411x2x365x0.85x0. N FiIEH 45 R » il R HEERES
B ABISIES 41.1x10° fT-R//NER - i E 2 /NEFZ ER(110% &
IS 45.6x10° fT-R//NEE » BMREE 24 /NIBLL 110% 2 EEEERE
RuEfRery - frEE 2 2B TIERETAAT MR as( &R HaR K
MR IS RS » 14k ENVIRGY QEfeHis ENVIRGY 2K
E% » Steinmuller {Ff < EERE @ BEEMEXRGE 7% » HILEMERE
FAREFEHEFRBEZISERR  HeBEEDE -

Regarding the value of maximum 600 kg auxiliary fuel, we want to point out that this
value also not considers guarantee margins. Therefore this consumption shall be

F : D\ Tf\ Evaluation Report Rev4 4
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handled as expected value. For guarantee basis, a margin of 10 to 15% shall be
considered. Therefore we suggest using 675 kg/h as guarantee figure.

To keep the required temperatures, the refractory shall be constructed on the basis of
60 mm SiC with a maximum heat transfer rate of 4 W/mK.

Guarantees for 100% of the bars over the life time of 20,000 hours it not possibie.
According tc our experience this guarantee shali be reduced to 95% of the installed
bars.

BERFY 600 AT/7NERISAFREEIVEME » FRFIRE ?etﬁitt%z{ DGz
R IR B lZEt@%%%E%%&&%@%B;H%{E » DUAREEEEE
HEME » 10~15% SR EERER EE - IZ?,E{F‘% %A 675 v
Fr/ /N RS - |

R AR 2 TR BT K TR FERTR T AL, 60mm 2 Sic BEHERNTHE
FRABERE 4w/mk > RETZEEA&ERE 20000 /NEFZFar

BATIRERT - DR E - BB E R EFIEREREREERE
95% -

‘The primary and secondary combustion air fans are designed for 1,800 rpm according
to ITB. The following fans (see also our report 0402-X00 BR04) are designed and
delivered with 3,600 rpm against the general specification of the ITB:

-) 8 sets Cooling Air Fan
-) 8 sets Combustion Air Fan
-} 8 set Burner Center Fan

As this 24 fans are only in temporary operation and the size is rather small this have
no impact on the performance of the combustion system. For this reason there also
should be no differences in the operation and maintenance. We also believe that the
noise is in an acceptable range. Therefore we suggest not to change the fans and to
keep the installed ones.

—REZ R RERZABEREES 1800 rpm » EFFIE/NER
(2B 0402-X00BROOZAE R 3600 rpm IEERFHERE AT -
- 3 EZERAEE

- 8 MRS R

- SRS PR

B 24 ERBRE R EEEIRTEEREM LR - SRR féﬁe
{xﬁ REE R HR R BERARE - BfEEREEAD]
EYHER > RRFAEBETUNERSCEECETERE -

3. CHAPTER lli/1/6 — REFUSE FIRED STEAM BOILER

The economizer section is designed with a tube spacing of 50 mm. According to our
experience, spacing below 80 mm couid result in plugging problems. This could
impact the availability of the plant.

F . D\H T\ Evaluation Report Rev4 5
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For the calculation of the steam boiler a fouling factor of ~10% is used.

As a result of chapter 2. “Combustion and Air Supply System”, the max. heat input
(steam fiow) of the steam generator is ~ 56 to/h and unit, as guarantee basis.

/B, REENIITR G FRRSE

BIEZFETER 50mm > *E}J@Ll&‘fg‘é%ﬁ {RAEEAE 80mm DA T s
FENFE > EGEE T M

SREH IR 0% FARE - 408 2 % R
EH R AR\ CRICHIER, 56 260/ AR R
£ -

b

CHAPTER IIIl/1/7 — FLUE GAS CLEANING SYSTEM
AT BB R AR

The Design value for the Dust Emission of 20 mg/Nm?® is too high. In case of 20
mg/Nm? outlet of Fabric Filter, it is not possible to reach the required Dioxin Emission
of 0.1 ngTE/Nm?. This shall be revised and considered in the Filter Bag selection.
According to ENVIRGY experience, the dust concentration shall be lower than 10 .
mg/Nm? to keep the Dioxin emission below 0.1 ngTE/Nm?®.

FEBHRE Z AT 20 mg/NM® B KR, WRESEEREH O
ZHBE R 20 mg/INM® > RIRT REZ S &4 2 BAFEE 0.1 ng
te/NM3.

The designed lime storage capacity of 8 days can not be matched. The actual storage -
capacity is 7.7 days.

AR HEEER 7 8 NFHIEAR, BERERT.7 H.

The semi dry scrubber is designed for 130°C. This is a good value for the equipment
sizing. But it is necessary to avoid operation temperatures below 140°C. Otherwise
clogging and corrosion will occur on the Fabric Filter and the related duct work.

LRI ERET A 130 C HEFRB NS ARIHME, HEBLBIER
ERA 140°C, %%%ﬁﬁé LSS TE BS R AR B AR S A AR A
RIEah 2 5.

The air to cloth ratic of the designed filter bag is in a good range, but the spacing in
one direction is too small (only 40 mm instead of the required 80 mm). This could
result in shorter life time of the Filter Bags. Anyway, we strongly recommend to use
pure PTFE Filter Bag Material, as this reduce the operation cost over the life time of
the Bag Filter. As a minimum, PTFE/P| mixture on PTFE screen and PTFE coating
shall be used.

F : DU T#2\ Evaluation Report Rev4 8
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BT SR EA L OEIEFHE, EEE -FRZERAN,
(R 40 mm TIFERRZ 80mm) - EEEE S EER FRYF e © @
ELL - TBRIIERRE AN PTFE ZJJ’E' S -

Also the hopper desngn with an- angle of 60° could result in clogging. For operation

without problems 65° is required. This could result in increased malntenance work )

during operation for cleaning the hopper in case of clogging.

RS IS B TR A R PR A RIEE Sy - BIEIRE - PTFEPI &
EVYIHTE PTFE ZERRES (o 8 PTFE L E& -

Regarding the sizing the 1D ~ Fan is on the limit and the capacity of the re-heating
burner is too smali to handle the 450 t/h load case. In case of only 411 t/h waste feed
rate, the burner re-heater burner capacity is sufficient.

EEEAEILL 6 O EARGTINE SR EAEIESE - WREL6 5 EAR
HHRERIR EE E%T‘F@Mﬂﬁﬁ%ﬁ%ﬁ%’i@mﬁ%ﬁﬁﬂﬁl{’?

Also the mentioned guarantee value for PAC consumption of .45 kg/t refuse is not
sufficient and shall be modified to 0.8 kgft refuse.

BT R R KMIRERE - FERESEEANEEREE
450 N/ N BT RISV 411 AMEVINRFZEERER o RIABEES
KBRS RETH -

Please also refer to the attached calculation sheets 0462—XOO BEQ1.

FIERCRAEEATEEIBFERR 0.45 A TARMENLIRILERTE - BEE
R 0.8 o7 | BRI » B2 S HBEI (T E 0402-X00BEO1

5. CHAPTER I1i/1/8 - NOX EMISSION CONTROL SYSTEM
25 W/1/8 BEAHIFEIZER]

The design value for the operation temperature up to 1050°C is not possible. in case
of this high temperature — especially in consideration of temperature unbalance over
the cross section — the urea will be burned and the required NOx removal could not
achieve. As a result operation temperatures above 1000 °C shall be avoided.

RIEBERE 1050°C ZREMERT AR - BERTEILSIRERE - &
FIFREEEENRE N TE - ILIRERGEURE - 20EER] NOx 1R
ARk - — BRI REE SRS A 1000C -
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The required NOx removal efficiency of ~40% as mentioned in the ITB is a possible
range for guarantee. Also the actual required values of 50% according Steinmiller
design are in a possible range. But the design figure (~ 60% removal efficiency) could
be not guaranteed and also according our experienced not be achieved with the
limited ammonia slip of 10 ppm.

F*?%@ﬁﬁﬁﬁZHﬁﬁﬁﬁ&ﬁﬁs 40% AT THYPRAEHE

% Steinmuller & nJr L 50%HEER] > HE EJr%{%EP( 0%
IRERER) R EERRE > L EROREE T E] 10ppm BT -

For this high removal efficiency, a molar ratio of ~ 2 shall be considered. As a result
the guaranteed urea consumpition shall be revised to 4 kg/to refuse. In case the NOx
concentration outlet incinerator is maximum 180 ppm according ITB (not considering
values of Steinmueller) the specified urea consumption guarantee value of 3.28 kg/t is
sufficient and no modification is required.

BTIEMCREZRE  EFELE 2 J@%Jﬁ%&ﬁﬁ MNELAREB R R85
=FEMHELEE 4 T EWENR - WIRREEE 2 MmO NOX &%
KIEER 180ppm ZKE1HE @ (&= Steinmuller ZE{E)IAEEIRE
fREE(E 3.28 f\ﬁ/’\ﬁiﬁiﬂ:&@ﬁ&%@% BEIE -

6. CHAPTER ll/1/9 — BOTTOM AND FLY ASH SYSTEM
28 NW/EE 118 B BIRIRA

GENERAL

According our experience, the storage capacity of 1 day per silo is not sufficient. We
strongly recommend revising to 2 days. '

nwu /\IJ

FUEERT—EHEAT 1 DL RENA, EB2BER2H.

FLY ASH SOLIDIFICATION HANDLING SYSTEM

TRIK[E L Fe % K FR B

Introduction:

Fly ashes from waste incineration plants consist of high amounts of heavy metals which
can easily be released to soil and thereby cause contamination. On account of their
physical and chemical properties fly ashes cannot be put directly to landfill. In addition to
depositing these residues in an underground landfill for hazardous wastes there is a way
to treat them by solidification so that the pollutants (heavy metals) are bound in a structure
by selective chemical and physical processes and their release is avoided to a large
extent, however some essential facts about that treatment have to be considered.

ElEE
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FURBETEIRKTERZBZESBERN - EENHR LB

BB NF T3 > IR RTHR  ZERELERK YN KPR

AREHRIEL » BT ICEMEFRGFBEEY M T E LG - &

A—EHAERAAEASEREEN  REELHRN(ESEHECH

HRRYEHES T MRS ER G TR EETLERE
W WASE RS - EERERE AR EEEM.

Proceedings:

By application of the solidification process the pollutants of the res:dues are bound
permanenfly into a stable and dense material matrix (cement) by the use of latent
hydraulic binders. By this means the mobility of the pollutants as well as their reactivity is
minimized and thus the endangerment is avoided.

The direct solidification of fly ashes from waste incineration plants . which is set
immediately after the discharge from the plant, as planned in Yung Kang cannot be
recommended. It has to be mentioned that a waste incineration plant with a direct
solidification of fly ashes has not been realized up to now.

BRE

FI BB IR SRR A A A FE R & H BRI Ao T
(Zk¥8) - FIRBUK RIS SRISER - A REE &5 R AR a It K
FEMEIRRZ BHRE (R - TIHEREERAE - FEGETTREMESRH R
REFERRITETZ R A - SMLER kAR E R
IREEE RIS IEfAREEEH -

F : D\ T2\ Evaluation Report Rev4 9



= NVIRGY

ENVIRONMENT » ENERGY « ENGINEERING « CONSTRUCTION

The following table is showing a typical average chemical composition of fly ashes from
waste incineration plants..

TR FRRIKHI B 5 -

‘ total
Parameter Unit content eluate
' B ‘value |° - ¢ value:
water content %
loss by combustion ' %
Ph - 12,3
Conductivity mS/m 3.437
Evaporation residue | mg/kg d.s.|| il il . 206.667
Aluminium mg/kg d.s, 57.894 1
Arsenic mg/kg d.s. 14 0,02
~ Barium mag/kg d.s. 1.554 4.4
‘Lead mg/kg d.s. 4,208 274
Cadmium mglkg d.s. 228 0,15
Cromium in total mg/kg d.s. 452 <0,5
Cromium (V1) mg/kg d.s. - <0,5
Cobalt mg/kg d.s. - <0,5
Iron mg/kg d.s. 14.458 0,4
Copper mg/kg d.s. 719 0,5
Nickel mg/kg d.s. 107 <0,5
Mercury mg/kg d.s. 20 <0,01
Silver mg/kg d.s. 33 <0,5
Zinc mg/kg d.s. 13.359 14,8
Stannous mg/kg d.s. - <Q,2
Ammonium mg/kg d.s. i 46
Cyanide rel. mg/kg d.s. <0,06
Fiuoride mg/fkg d.s. 42
Nitrate mg/kg d.s. <3
Nitrite mg/kg d.s. 0,4
Phosphate mg/kg d.s. <3

Remark: d.s. = dry substance

F : D\ZRAH T2\ Evaluation Report Rev4 ‘ 10
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The reason why a direct solidification is to be considered as problematic is explained as
follows:

Due to the changing of the composition of household wastes the content of aluminium in
the fly ashes is increasing. In the sample (see table) the content is about 6 %. Concerning
waste incineration plants globally the content may even rise up to higher values,

RMEEELEATER ? BT

P R RS AR AR PR T O T FVAEEY, » AT T FURR AR -k
F9H 6%HIsE - fREEEENRIM BB TREEES

In the fly ash there is aluminium in both elementary and in bound form. The elementary
aluminium has a very negative effect on the solidification process because during the
hydrolytic reaction of aluminium in the alkaline milieu hydrogen is formed which causes
decomposition of the solidified product. Therefore the medium-term and long-term stability
of the solidified residue can not be assured. The following pictures are showing a well-
applied solidification of fly ashes (left side) and a test body where the formation of
hydrogen caused decomposition. -

TERIKPZSEETRELREERE - TREEHEEETEIRE
EFATRIE - RS ET AR TR/ R e &SR (e HY
3 R AR R R EREML Y TR AR B W Refrae - T YIAE
Fron i A EREE)(Z:2) RS - SR T EEBULEL
BRI M -

The conversion of elementary aluminium can be described by the following chemical
formula:

2 AI° + 6 H,0 -2 AI(OH), +3 H,

From 1g AlO approximately 1,34 | H2 is formed.

F : D\Ze4H TF2\ Evaluation Report Rev4 11
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On the other hand hydrogen can be formed during storage in presence of moist and/or
water, and by that explosion can be caused under unfavourable conditions.

TERBCECBARENTIZMELTEN 2A° + 6H0 >
2AI(OH)s + 3H* TR 19 TLIRRESR » KHER 1.34 ISR - B—H
H B R AR Bk IR BRI G i &M g 1eth N Y 1B
ﬁ?@@i&ﬁo

Nevertheless the reaction needs tlme to take place whlch is shown in the followmg graphlc

e Ak E}@%ﬁﬁﬁ%ﬁﬁ? S38E - » AT FIBAT ¢
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An aluminium conversion process was simulated with fly ashes in the laboratory.

Under laboratory conditions the hydrogen formation process has a peak after-
approximately 20 to 30 minutes and decreases subsequently. After 70 to 110 minutes
90% of the elementary aluminium is converted.

In a large scale plant the duration of the conversion process will be up to several weeks
dependent on the ambient conditions and on the aluminium content in the fly ash.

seig L FER AR E B=ERENG - FLERENHREREAE 20
Zl 30 ERTIEL —ESE - ARESEE MEE 70-110 78S 90%0y
TEREEAEEM LR o RELSIEGERE C BRI —E 2180 - B
PRI R A RRIK TSR = & -
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Conclusion;

For the stated reasons a dlrect solidification of the fly ashes cannot be recommended. If a
solidification is the projected treatment for the ashes of the waste incineration plant in
Yunk Kang a further process step after the discharge of the fly ashes has to be installed
c where the elementary aluminium is converted to aluminium hydroxide. As mentioned
the conversion needs several time. The conversion could be realized by a storage of the
fly ashes in a storage depot under moist conditions and frequent reversing by means of a
wheel loader. Hereby the formation of hydrogen has to be considered. A ventilation of the

- ambient air of the storage depot with a specific air change could be sufficient. The
solidified residue has single axial compression strength of more than 3 N'mm? and a water
permeability of less than 10-8 m/s and therefore cou!d be. utlhsed in landfill construction
(e.g. surroundmg walls) _

%I:I B -

F A By B0 R E S T R - AR B E (L S B
BRE » Pk RIS IR R E R B R B E SR
EZE TRROALEARESE S - EFHEESERE &
WefE - ELEL ]2 A — R ERE I b Edm A Eey - B KERE K
o FEHEREEIRESE - ASEREENERERS Bk
R AR 3 /2K H—BRiaE - BAKBEEIR
10-8 AU » Wz TR AR UR A SR 1 (BIRNS MEHS) -

7. CHAPTER Ill/1/14 — CLOSED CIRCUIT COOLING WATER SYSTEM

No comment.

in case of using the cleaniess factor of 0.95 the closed circuit cooling water system
sizing is sufficient (one cooler for each train). But there is no additional safety margins
considered. Therefore for any lower cleanless factor (such as 0.9 according to the
recommendation of the “bureau of public engineering association”) the installed cooler
has not sufficient capacity. There is more or less no impact if the incinerator burn 411
or 450 t/d waste.

BEEF M4 ek
BERR
E!*ﬁ@%{ﬁﬁﬁl 0.95 Rt/ KB EE i Hy(1 BEKEE —MEIEE) - B
B2 ERERIEE T - RZEBRREEEME(GIaAHEsT

HERERER 0.9 IREEL I IKEME A AN EET - 0
SRR 411 A/ H 3L 450 g/ H - RIZ24 D SREme -
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8. CHAPTER /115 — STEAM TURBINE AND GENERATOR

Baséd on the reduced refuse feed rate, the design Value for the steam production
shall be revised. For the new design of the generator, a steam flow of ~ 112 to/h shall
be used; this is equal to ~ 20,600 kW. '

In the calculation the turbine efficiency values of the STEINMULLER calculation is
used as following:

Stage Steam Pressure : Turbine efficiency
1 40.7 down to 20.5 kg/cm?G 76.0%

2 20.5 down to 10.2 kg/em?*G 85.5%

3 10.2 down to 2.8 kg/cm*G 77.0%

4 2.8 down to 1.0 kg/cm?G 80.0%

5 1.0 down to 0.18 kg/cm?*G 80.0%

Because of 2 years storage of the turbine without rotating frequently, it could happen
that the turbine is damaged by bending. Therefore may a new turbine is required. This
item shall be checked in more detail.

FE=E /15 REHWEE

IRIBHR A RIB R R » ZRIRERZHRATHERBREE - FrastE
CZIRERER 112 AW/ - FHER#E 20600 T, > Stein
Muller BJYS e sERCRET B0 T -

R FREED R

1 40.7 down to 20.5 kg/cm?G 76.0%
2 20.5 down to 10.2 kg/em?G 85.5%
3 10.2 down to 2.8 kg/cm?G 77.0%
4 2.8 down to 1.0 kg/em?*G 80.0%
5 1.0 down to 0.18 kg/cm?G 80.0%

BEBRS 2 SEREITTASE R > TSR E— EERR
% IHE S FEEIAE -

9. CHAPTER 1ll/1/16 — AIR COOLED CONDENSER AND REDUCING VALVE
FEE 116 ZER s SRR

According to our experience the used cleanliness factor of 0.95 is not sufficient and
shall be revised to 0.9. Also the design inlet air temperature of 32 °C is too low for
South of Taiwan and shall be revised to at least 37 °C (this is equal to the design
temperature of the CCCW).

HOBTASERIE 0.95 RO  BERISIER 09+ ff2e
FUECIRE S2°CLIRAMITE AL - EEER 37C (amalkiE
R HEREAE) - |
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As a result of these ifems, the installed surface area of the cooler is not sufficient. To
solve this problem fwo additional units are required (actual 10 units). In case of
operating the incinerator with only 411 t/d, the ACC capacity is sufficient.

ILRTEZEFNED 2 AH(ER 10 ) - B0 411 Mg/ HE(E - H
ACC BT ° :

Is it not possible to enlarge the heat exchanger area, it is required to reduce the
refuse feed rate. This calculation results in a maximum waste feed rate of 17.14 to/h
under the given design condition. In case of higher waste feed rates, the pressure and
temperature will increase after the ACC. This results in a lower efficiency of the power
generation by the turbine.

S R MAERR T ARE MR HIERE I FRA
Z HERIERES 17.14 MR/ NG - [RABETSHERIERRIFE ACC &R IR K
BIEgAS IS SRS IR iR E -
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