ﬁﬁ%ﬁ%@%%@&ﬂ@k%&@ﬁ%%

(HE#ES - FH)

"HEGLESE G RRTERE
WMEAERRE | KEARSE

BBEEMN: PREBAIETR
i 5 0 MR T A2 AT

<3 AR &%

BBHRM: PRoEBAFETE
% % BTG

e % ERA

HEXE ' 84
HEBAM 94 £ 108 16 3108228

LAY 04511 4228
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ARPEFRIEFANRB LB SEENG G REG -HE
SRR R o 8 U902 $ XA %I 6 94 £ 2 B+ 8
(3% 166 ) - U2 EREHRKOFARRBRE T RER
MDJ9200011 » L B ARFEHAER A E » AL EERHE T HE
BRodBARABREHBRIARABEEM RS -H#E - R B R
ABAEREGE - BRBER  BRAR SR T HERED X
(BABCOCK HITACHI K.K » BHK)2 & ~ RAEL A2 oyt
W W E bk (FUJIIKASUI) A8 ~ RABHR BT ETH MRS
WL mHE S+ EH (FUILELECTRIC) A8 ¥ #E2z T £%
I HEEWmERA RE -

WREFEF o THBERFNHOBRAFRAZAN R ATE

s E  BRBESEARN OB EAR =’r°
B BAEERE  MARHE  AABKRTITHRYEH -
mﬂ#ﬁﬁokﬁ’%mEE‘%@ﬁwﬁﬁ@z%%@
B B THEIREEBERBRZBERLEAABRIL  XA¥EHA
AELRHAECELEBREY RIREEZITH B Y
BARAN) AT REXRGEE BREZERAGEHHRBMI X
HoERPERIAEAABE
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=

—

$H B B &
THREERINEFABERART B AN SRR
A~FhFamegstE - BRBE #ﬂ&ﬁ: » B 3E
BB ER &R

THRRER BRERFIE BRARFEH - RAR
B E MR E ~ ER R
THIZEHEHEERARAZER  HREERHEIES
m g e |

THRUESEE  HEFEIB -
REAZHFABHEIEZREHZAE ~ %3t - B - mAIX
FETT o
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2~ 2HAE

TR
B ¥ EEA R
94.10.16 | B R R (BRE)
1.4 BHK /2> &) 7 #4515 3% 3
94.10.17

~ % De-NOx % #a&st ~ &
94.10.21 s B EREBETE -
2.4 E 4K A 8] T A% De-Sox
ETHER B - BABRER
T AR,
3SATEFERAETH
STEAM TURBINE %3 ~ #
¥~ AR AR T

94.10.22 RE>EHBEGER)

— ~ %3 Babcock-Hitachi K.K.2 8 » 3 %4848 % 3 ~
Low-NOx Burner B i A 1@ B =5 & 4 2 =3
Kk Sy ¥ T % BHK £ 454 % 3 » Low-NOx
Burner #X 3 F & & H #5 + Babcock-Hitachi K.K. 2 &
(4 BHK 23 )@z g A A neH R meEMt
BHK 2ty 2 8 EHwm# 1 (% 8 F ) #bé»BHK
HERAEBRH A &K -
1. NE N E
1908 4 3% B Babcock-Wilcox # B K% 3 4 4 3
Zenma Work Ltd.» 1927 % Hitachi Ltd. B 46 & & 45 % >
1953 % W 2 8 4 & (joint venture ) & & — F ¥ & 4§ -
Babcock-Hitachi K.K.2~ 8 ( ff# BHK)- Bl ¥ R -
Hitachi Ltd. /3 R B AT R 8 & ~ 2 4808 ¥ 5 & -
1964 # Hitachi Ltd.J& H F A & 89 6818 = B HF A
BHK > 1987 4§ F BHK 100%#5 Bx # > 8 &7 & & %8 50
EAE HEABH2000A comH1EH2-
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BHK W@ E A BERFA L2 AL GE TR EHOT
B RO A1l ZR 3

TREHERNABRERE

MmAjﬁﬁ%mh%%%%ﬁ&f A& @
Bl EREHENAZRAREASOEEERNS
B EERBE - BHAE Y E (HRSG) HER A
Ao A S BRILEASL  BRERIHRER
EHALE MM 1ZEFE 4

AB T RSB 5 E > BHK 2 # RANKINE Cycle
Plant ¥ 64 % € A 4838 - MR # ¥ 3% 4 & BRAYTON
Cycle Plant ¥ &) HRSG % # > &3 & H A& 100 &
Loy BHK S8 £ %% (BAKRS) BETEH - }
Quality and performance % # 4 3 » BHK B AT &k %&£ &
Wi ERMME S &% MCR 1000MW -

£ A X AHE S @ BHKHF & 2% £ 450 88 F Model
eﬁ:}imﬁ_%&&%ﬁaﬁModel,BHKEai&% R R
ﬁé%dewﬁﬁm%ﬁ&@@a&ﬁﬁﬁ%éﬂ
AP ERDURGHRR -

EHERA A& T & > BHK 4R F M5 8 K5
RBRAZAAHRN - BERABCREG R IRAOHK LK
MEBETES - K2

BHK 7 8 £ &% &t ~ ﬁéméﬁ%%ﬁ%lﬁi‘\, o B
5-BHK o # 5 X E R ERAAGUHNERAEE -
B 6 E4BEERIEILH Y @ (Plant Total
Engineering) BHK & 2 3| 2 E ML R4 &
o &ﬂﬁ 7 BHK 32 54 E A& o9 B T4 &
BEFARHWERIAPABRALESER  wE 8-

%ﬁ&:

éﬁlﬁ quLAi%*i&lﬁé’J%ﬁ Y /JIL%ng @%
NE -HBREFRAER ESEAMRZIREZEE  BR
RAE-—XBEEASERMBERNELE -

WSE R T =M@ &
1°* stage : Preliminary proposal design » purpose for

budget price.

2" stage : Detail proposal design » purpose for detalled
competitive bid.
3¢ stage : Final design » purpose for manufacture
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(1)
(2)
(3)
(4)

(1)

(2)
(3)
O
(1)
2)

(3)
(4)

drawing.
R mY I 0
A Wik

WE S

BTt E

MFRTRMETHE -

FoMEeRt Ik &%

BHWNE  AEER TR BEEsTE S AABRAE
R MR E

B EHE  ABE A %R - KEFE R
MR BER

HAKE

B ZPEMET T &k

% B A 3 RS AR

VER R R IFEHER

BR LR ESM

BEFSMEHE RS

ot - s MBS BRFY I a B EER

#2 F kB & Licensor AR % ~ %3t B =A%
TR aE EE RS H R

3.1

YE B R Tk
Furnace & Boiler 5k & & #9 ¥ 4 » Furnace £ £ &

HREARBEAETVWERNRTERHELE R 2K
B ARMHE > FAEAMEERK ARTHELAXR
B AEAHME - AMEROEERX - —KF =H
TERLETHABAERRT -

3.1.1

Combustion Volume @ Vf: m3
¥ 8% 24 R < 9T &5 £ 3 Volume Heat Release Rate » Qv >

MW/m3 B » A& 5 °

Qv =(BxLHYVY)/Vf
B = fuel flow rate > kg/s
LHV = Lower heating value » Kl/kg
Vf = furnace volume * m3
B~LHV is selecting * Qv is given’ 7= £ ITB requirement Qv

6/ 18



is 300,000 Kcal/m3/h (or 0.3486MW/m3 )+ #& L X T H #H
Vfo

3.1.2  Furnace Cross section Area * Fs » m2

Y& B P @5 R T & 4 % Furnace Grate Heat Release
Rate  Qf - MW/m2 B i » &KX B
Qf = (BxLHYV)/ Fs
B = fuel flow rate » kg/s
LHYV = Lower heating value » KJ/kg
Fs = cross section area of the furnace > m2
Z= % ITB requirement k. & Qf 14 > — A& Kb/ A 455
MCR 400 t/h =z Qf & & 4.19~5.23 MW/m2 -

3.1.3 Relative heat transfer area in the burner zone * Sr » m2

#8508 48 ¥ 3% B 45 7T 9 £ # Burner zone heat flux
Qs  MW/m2 E&H » X5
Qs = (BXLHYV) / Sr
Sr = Relative heat transfer area in the burner zone > m2
Zs % ITB requirement k # & Qs {4 » — MM &/RBE X
Qs FR#£ N # 0.23 MW/m?2 -

3.2 R & WK
3.2.1 BRAKEN

REERNB D EFTERE BAHBARBR > —
BEET REASAERG  WMAMK -

BREZRABRRI BB RER L  BAHABRMAR -
REBHEBRAMZ AL BALRBRAH&K S ARET
BBZ A& BAERBRA K o FHXEERMR
BIlR#z & BBEPEHBRA&K -

3.2 MEMAER S

2Ry FHRERA G > #EEM (FDF) R A ZE
R AERBEE BB ETRARMNEHSREBAER B
hBBHER PEEEEMIMARIEREMA &
RIGEHESL  RBEBEEXR EHHIANBRZA 2
Bk ES RM# (IDF) ag4b J7 -

AEHAPFEERLASL HZRAMAERR AR
B T e AR 2 AT o

BHHEBRBROHTERALAR BB RK ERiAiH
CEAAE WAEEMEANLXARTEHAR AT
BHBREHE AN
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(1) Tube Bundle (i@ A FH LB AR EH - ECO F
BE)
AP = K (pu?)/2
K= &% %% |
p= JBAEE > kg/m3
u= ERRE » m/s
A % ITB requirement # & J8 & 3% B o 8 D #
25m/s °
(2) Rotary Air Prehaeter
AP = £ 1/d (pu?)/2

f= Ea’»?%%z
] = E%/)IL ‘fﬁ-‘i‘g{
d= #aﬁtﬁﬁﬁ

(3) Duct

AP = 4f (1/d +n) (pu?)/2
n = damper, valve, joint < B A
AEWHZEZARNBKHBEREFFLER L T !

Steam air heater 50 mmAq
GAH air side 85 mmAgq
Air flow elements 40 mmAq
Air duct 40 mmAq
Burner 180 mmAq
Total : 395 mmAq
ARG RAMBEREHELERL T
Furnace 5 mmAgq
Primary SH 10 mmAq
Secondary SH 6 mmAgq
ECO 40 mmAgq
SCR 30 mmAq
GAH gas side 105 mmAq
Flue gas duct 50 mmAq
Total - 246 mmAq

3.23 BEEEM R
(1) Forced draft fan » FDF

TR MM FEREHESE 395 X 1.32 (capacity

allowance ) = 521.4 mmAq

ERAE=T7111.55 m3/min.

& B 5 3 E=900 KW

AR it B & R # A Data Sheet Bp A B £ 8 A R &
(2) Induced draft fan » IDF
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Ea A e E KLBRES 266X 1.32=351.12 mmAq
1E &, % &= 9828 m3/min.
2 %5 N HE=1700 KW
- Ff K 3 B & R 8y A Data Sheet F Z B £ & A #
B AEREERARILERRAEI(HILBE)AF-

3.3 AKEHFE
AEWEARABRERER G ABE 2% > BHK Bt 8
wHI B BAERHELERLNTER (HRLHER
) MARKBEEANHHAEREG > dxEARKEBHE
RERZEZRE REZTEBESGZEN AT UEHFT A
B e KEBFTHKRK SHOKXKEBRBAELAT
(Raiser)> A2 # 8y A4 F % %2 (Downcomer) L
FEPEHYRERAIL LAFTFTHAKRKLS YA
MLE (REBE) WTHREFFHARED aREAE
BTHEEREBY LALLM ESARKD (AR
M) R ALABRZ WEEREGEAEZFTHALRRS
mam LES > THREETHARKAAATES : g8
KEELFAEF AW 28 ZLELE-—AHLE FAURA
BHELRIFERF > TRAKERE -
$$mm%fﬁ#ﬁﬁ'

(1) % & 4 6,022,670 1b/hr
(2) ﬁi:szbbﬂ% 10.6
(3) KEBEA—BERAESL B —EBEEO K

{}Fﬁﬁaﬂgbmi M E B BB ARETRATENE T
BE-FRBRTAL  ENBXETHRAENY
BERAHBESE T &2 -
Lt BB E oA 4(X3FE) A KE
METFERERTWERE 3HF -

34 ZBAHBENE
AEREHE S BEEHHERomMHES (£9E) A
E
() RBEBESRAHEIE »wE 1 £% Steam Drum & 26

18 & X, % B &9 Tube ~ Pipe ~ Header £ st a0 85 B3 H » 3
RERNEE HEURLH T HLHEER -
(2) 5| A TRBERERE . ASME B&PV Code Sect.I » k37 %,
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(3)

(4)

3.5

3.6

3.7
ey

Sl H & X A% &4 Load condition 893t E A K, » AEH
Xz ERTHZ -

BT ERSERBERSHN T FARERERESH
ﬁ%’wﬁkﬂxﬁm#@&#ﬁ%ﬁ$°
BAENENERL T

Steam Drum @ 3£ R 435 SA-299 » R ERAWER A
113.1 mm -

2L Lower F’ce side wall header &) : ZZE B &k A
SA-106B » &34 A 89 B E % 39.375 mm -

J;E B R X ¥ Gagakat

JE B2 K& 3% 4 sk Water wall tube & Buck Stay iy &f 45> Water
wall tube 5448 % A% 5% J& 31 & ~ Deflection &t ;“é_ Ve
H > Buck Stay o B m B EH E -

VB B8 % i &4 4 A Low Header ~ Pin Type Support »
Roller Type Support ~ Down-comer Support ~ Super-Heater

Suspend Support Beam % 5 @tk EHE

BHRAEXIFEEXNIN AN IERBRAEERZ ALY
BHATEN RS IR ER AR HLERAETE
BME FARELEIFER EEIGHFTHAER ERFEFR
BRHLEEIE LR R &ERLHR  EREH
HRE B -

AR X HEERHE A6 (£ 3 F) Aa > Buck
Stay 89 R~ %3t B 4 & 1 ~ Steam Drum Down-comer Support
B RT3 B 4w B 2 JE 2 + > 2 & Pin Type Support ~Roller
Type Support %3t B 4o & 3 o

8 81 5 9 AT
S W LR ARE - TR O EBER A
BR o RBom4T (£4E) AT -

SCR ~ APH -~ De-aerator & 1 )

BEFEMEBRR %“Jr;"??(
BEAPHRAPRATE > R

&
PeAF T 6 09 84 3 0
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2)
3)

4.1

ML AREEE AL AEE SRS SHREGEE-
BT G MBERM R~ RMGBBEHE
RAEFSMEBBERE - KB M8 (XS5 H) M

i~ o

Low-NOx # % # 45 & NOx Reduction % #F

MB e E (A b -RE) ABBREY
Pag NOx (2ZANO-NO2) HARTFEMHE -~ o
REBEAE HBRBEELB W - AE -~ TR EAE
#}E A BB B S NOx Reduction and
Removal ©» & £ NOx St K f% %M % 30ppm > BRN R
k4 Rz 250ppm (i )~ 150ppm (B A ) &9 &
&

BEBRERNOX S F > TAMBEBRE P M &HE M
BREHR F—BEUKR Burner R E BB A
EFCBE_BELNFERBREBABRWAEX - £ FE NOx
BEHAEE R éikﬁélﬁ#i/fﬁﬁﬁ)l»ﬁ’b}:m °

Low-NOx ¥k & ¥ 4

BHK # A N8 NOx Y W AMAS 2R B ER £ F
B w4 9ZR1~2(£7TR)-%28 30FR
MRE XM A Burner 8 HF B Bl R @& » w H 3 -

% — X # A Circular Burner # 4 Two Stage A & &
#5004 Knox kA M 3= 4 £ 250ppm( % & )~ 200ppm
( Bk & ) Circular Burner ¢4 7 & > & B 4 -

Two Stage MAIE T B S AT » RHEB A A K&
EFEANTR > TEHZIEZEAL 8S50C AT » BI&
Thermal NOx 9 % s (NOx £ S50 C U LA ERE
ER) AR CEBERER AEBEKRAL—F
SE o

% — 4% ¥ A Dual Burner & 4 Gas Mixing ¥ & &
HF 0 T NOx HE M 4 3 #14£ 80~90ppm (M # )
30~40ppm ( ¥k & )e Dual Burner ¢4 4 & ¥ & > v H 4 -

Gas Mixing I R 4 » X B AE A @GR % (Flue
Gas Recirculation > FGR) » w B 6 i+ » Ak A K
MEKOGBAIANEZATFRSZ AERLR
EHEMERE AL 850C X T » B 1& Thermal NOx #7 4

'ﬁi.°
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HT-SJ Burner 7 4 NOx 3k # {& # %] £ 55~60ppm
(¥ )~ 20~30ppm ( ¥k & ) o HT-SJT Burner &) # & #
W 4w H 7 5% Burner B F DL T 4% 8L ¢
(1) SEERBIBEFEN > A Bummer TR OO R=ZEKE
NBE > FURERNERBE -
(2) # 12 1t &9 Impeller & Gas Spud # & - 15 3] & & &)
KB e
(3) # — 2 3% v Gas mixing ratio> F A= FEH 8 K -
A % Burner 3 A st & - |

4.2 BB MA SCR A& 2 %3
4.2.1 HelEBMA A &% BN
| S AEFER LR ERZE (Selective Non-Catalytic
Reduction, SNCR) BEFEM B B R % (Selective Catalytic
Reduction, SCR) H#E & % -
(1) SNCR :
BB RS RE AR E S £ & 4 R - Knox &
BREYHAE A0%T0%HE N » X BEHRE > BHEREAK -
(2)  SCR: |
HEEBRRAES  BARERES » &5 NH3 Bk
RARES  BAEEMEMEBILRE  NOx 2R EHAE
80%~00% B M » M EZH > EHERALAS °

4.2.2 BHK SCR Process

BHK #f % ~ #%% 3 ~ # % Packaged SCR system & &
305 F8 % SR " BHK BBE RN EFREL
AmEBMARE  HA4 L AR T

A FHidw f2 F %3 - & B &R Packaged process
performance guarantee d BHK # 4

B # 4w NH3 injector atomizer~pump-~fan % & BHK
BH%I - MAH > Local Br B 8 o

C #f 4 mixer~inlet guide van ¥ & BHK % 3 & B -
Local e g H & =% -

ABAERL AT IREEN R T RES -

BHK #) SCR process w4 10 (2B ) £ R E
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BHEHE1IHAT -~ 2 & Flowdlagramﬁﬁ 2 Fr 5= ~ SCR
REHw A 3T -
BRITH Ly EM B AR S 814k (TiO2) {2
i3t R E 5 B A Mitsubishi ~ & Bl Peerless~ & £
B Cormetech % 2 3 #£ £ Honeycomb type catalyst &)
M3 5 ™ BHK B 32 42 & #] &) Plate type catalyst
M HE o WwH 48T
Plate type catalyst £ & A F X 45 # ¢
(1) %&m~1%F~Wﬁﬁm°
(2) HEEBRWY SHERME
BEAHERY lmm B2RK > FTHAS LB KR >
- FZHERREATERY (ARLBRET) ¢ &
B3 b1 % X & Honeycomb type catalyst & 48 %
A E W E 5 A-BHK B 734 50,000 %% hrs
Plate type catalyst % F & v ek E 4 (4 H 6 FF )
i Honeycomb type catalyst Bl 2 B F o) iF &2 B 4
(% B 7 A5 )
(3) B B XA
B 8 b # Plate type catalyst ( A2 ) & Honeycomb
typecatalyst (&) W B ERERERE B4 1 %4
Plate type catalyst 748 5 %% (& 9)° KX
Honeycomb type catalyst ¥ B2 B HERE(H 10)-
(4) & B B
A1l bk =fEmEB KRG BEIRE > Plate type
catalyst 89 BB E 4 100mmAq U F » R =ZHEHH
RFRBRBE AN -
(5) S RMBERET AR RE B %
B 12 b R JE B &)kt 0 B P47 Plate type( £ )
juﬂfyﬁ’iﬁﬁ #LEL}’@-. B RBFGETHR FAHY
E 13 ’ ?J fx l:b%"t Plate type catalyst & Honeycomb
type catalyst &5 4% &2 2 -

4.2.3 B ELEM 433 E
A % ITB Requirement £ R AF ¥ £ 4 1F 3 £ 4% > %
Pedn B 4 4 4 0.65 B L - B b BHK #8185 45 4 4
st wH 14 Aiom .o
AFERBEBRIWLBHREIR 2R LAY

13/18



——

(M

@

(3)

sparespace’ i 1E 2 =4 >  Hw 1 B A (22.5m3)
4t % ¥ spare space » EMHET KA R 1.0 4S5 F

%o WMBYR 2EEH (674m3 ) HHE T HF4 -

BT B 2N (89.9m3) #4510 5% > EN/RE
BH—R o

v 2% § X4k (FUJIKASUI Engineering CO, Ltd.)
A ] -
FUJIKASUI ¥ KA Z A7# K" ~-SUL E A7K” &
RN 8 B EK E}ﬂk‘%ﬂ?% KRIBREBHEHEER
I HEHoRILCLESE . 50 9B & > 1989 £ £ &
BRI 100%FE R EESTILEABIRE AL F &
wIH T REMARIEB oA EBAER  RKHK
BRAREGHAH LI EHE ELFR Local e H %

z o

HERGRERFEN

8 _FT‘T EJ%“Q’J#'EE% JtLﬁng—F'ﬁﬁ ? ’fﬁﬁg%é\%
RABBNHFAREESZ  RELISREZKEA

Wet Scrubbering FGD '

g"ﬁ% JlLfg: ? Efbf)ﬁﬁé—:{iﬁﬁ )lLﬁﬁt ? Fﬂﬂ%"ﬁ‘)\ 20% NaOH
Solution $#2IE F & £ R SOx R F 424 90% A L E /A -

FRES  ERTRAS

BABRBLAARERAOBREKB AR X T 5B fE%:

4o CaCO3-NaOH-Mg(OH)2- R &K % A% ITB requlrement
% K % NaOH -

Semi-Dry Spraying FGD :

HERAE > BRAERAE > B HAAFI/LE CaOH
Slurry B)B R AL RHE > SOx = R4 4 S0% A LEE N »
FBREVE . HERARZ -

Dry Injection FGD :

BEL Duct RE & LIBAEYE » "B CaCO3 #H5R YL
ﬁ"lﬁﬁ-nméﬁ:éﬁ&ﬂéi}i}% SOX% ‘?—éﬁﬂ_’}— SO%Z‘LfW r F
REEE  ZERARD -

B3 BHK 3 &% & K .G % §# (llmestone’
CaCO3) s EMARAE - EAARYIERAE X -
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(1)
(2)
(3)
(4)

o (T

AR FHRAEMBEESBERA HleEHRHE
Be-m NaOH @M AR F B AN P I EEHHE R
%1k Az o |

NaOH Process

FUJIKASUI A7 #f % &) NaOH Process’ 4v i 'f* 11( &
57 )" #% %A MORETANA Process® ¥ 3 & H » R
P I

MHERERE (A1) mEBE (F2) 2KE
ABEEBRCERHE (A3 MARBEFLELERKE R
BE SRR HEEE S MORETANA - B A 2L
TH#H (R 4):

Ei%fﬁéﬁm JIL5&$‘

FEmMAESBER:

ERUBENEFERFEZIRASR -

KZEERFEARASEL

BRENBEMERAIR BTHSAKXITB
requirement Fk #E F particulates & 4 & o 48 ) #
29mg/m3 » MR M EXFHHE B S5 H -

$$ :1—%H5EJIL GARBE I E 5 AR o

g 4+ EM#(FUJI ELECTRIC System CO.,Ltd)

T B
FETERNTAFMNRT > TRANERRER
B30 NBER o TRBRIMNI925% - BHEELSEHE T0
B Bl ITRLALEFIHNZE  BRAPHHGSEE
BRRMBEEE L AERGER - BEAHATENEE >
ERNLTRBEFTENER BYARBEEERE - L&
BEZLAEABBE (28X  -HEEELSHE
AAI-ABBABTER T TERIBRESCEHT
430 2 2 ABHRE TR FHRARUSENMAFF
B REABBMEEKRTE 1000MW -
TLEEHRIBREIEA AT G — AT THRERR
BT THERNAERBROGLEXE HRXBABS
BB TH NAXBEHHAEE R (BLADE)Y & K v
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(1)
(2)
(3)
(4)

(1)

(2)

ABEHWBMSHAFD)H 2R - Eh R @RILR I H -
EEH PHERARRBRAPERIRE  FZF0HALR
# ¥ (GAS TURBINE)# 2 =35 » sb ¥ E %X FH 69IMW
BPFAE(SIEMENS A EZ A BHBAFMTLTERL
S EHRZBEER BELERAAERSE  LWHEET
HENELTERAER R BRALBHELAD
AR EABRBRMUES  BLTBRAEHIEMS
R FTHAARBBALHETENETRHMERE » LR
NEABSBEA AT HER LY -
FET Model 4 % # # |

BEREABATHSTLETIEMRAERERA S FET Model
ABRRNRFHE  FLTEATREAEFATNER
oo e 12 (F 13 ') AT o

ELEMABBBLES BN ESE > B 1 AT -

FELERABBAAHAME (Model) 2% » W B 2
R AEHRAGABTSEE (43MW) 8§ FET # A >
L Ea AT ELTEHRBERADHEOHE
B ARG EBAZEL S A FETHRREH - &K%
4 B oy > mH 4T o

AR ER A K 260~400 mAEH EHER -

SREMSE A SHEMEHEER -

WREH A A oA EMEER -

“BREESE  F THEEAH/LER -

FET # Mg &t Loy e (o F 5) AL T G

Throttle governing -

5% % (# governing stage ) > é\ﬁ)’\)\ﬁ » R E AT
ZHEE @R 6

Reaction blades :

B E~ B&E FiR E(CRITICAL SPEED) - i%
SRUE RERBERE)  BREXL KHE
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SR T
(3) Blades with integral shrouding *
Blade and shroud 33+ # & i — B A % > B A R &
89 % &% F (damping effect) M E A WM ESH > w A
8AEmM T  ABTEE blade ZTHEHEAR -
(4) Double shell casing :
TEOBLE - RBWEN -RBREARD -BRBRAG -
ST RERSMRE  BERXI B BEH -
(5) Large axial clearance :
PHBAGEREZ R
(6) Solid forging rotor shaft :
HAY R &8 R ER-
(7) Free-standing L.P. blade - |
BEEBEEREZEARTHEION A —ROXH > &
10 THRAERMABRAGENRE ©
. AT B4R 35 K % ey Rotor Shaft B4 B A X
PHEEBAI I ARG ER Ty ELTERABRBR
A BREB®RE A 1l HE A 26NiCtMoV145 &
BES&EA (LB BEAMN 80ke/mm2) A8 T RE
HBRE R 12 KEERETREZIHER  HHARE
Acceptable - IXx BB B R > &w H 13 K& 2006.05. Rotor
TR AR L &Mk o |
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1= A S ENT R e
— iR
(1) I EH |
BBERE > THARANGEXINLETBNS LT » &
JEERIE IR Z ¥R R T AT R A 13 -
SBYE B9 3% 3 T4 & 3k % 48 3147 Basic design M BB 2 S
ENDHEAMNE (Pl BHK P b— B &) BIATHRE
TeismE EEHET (Sl N3P At BAFERNARE
AEBBHEPCHOT EEMATRWMET X REH)-
ANEHBOwner AL FELATEAELBITHES
HH I EAETHEBXEZEENES: SHGHEELLE
KE - BEBBRLIBELELTY AR AL - AR
(fl4o A f0) # F ITB requirement ~ 4% - XHE AL HIB LY
MR E S FRZ - FBHEE BRI  EhRAIEH
W — S s L E AR~ BT -
(2) IR |
ﬁ%)ig * Hﬁazﬁ%@i > Hﬁi )!L%\% » i‘kb';li‘%%#% %‘% %ﬁ'@ﬁ%zké}]
ITE¥ ARG AL RERI RN BEEIHFIEDR
MES GREANTH - EAREWMER T LRETAILH
MELEYE AIBTECEALEHSEMBEANTERELENY
B -AMBMIERGERAALEBENKREPCLRHOHMNA L
IREBEFHERS R -E£46-FEE /> EPC AR
BB - REBEIH MENETARS DHASREER
MEM R AERBESHELHERT -

=~ H#HR _
MARYITARECEOTIRRBONE S L5 HEHY
¥ 3k MM E ITB requirement ~ 4% ~ R H AL HZ B LN H L -
BRE-BHEZ FIREZRIAB AWM IENT  ERtAh
Aoy TiF o Rt BeE  HEPCHOAMHERB T
EM ~LETHA ERIEHORYE - B2 THREMEREMS -
BHABEARER LA EBARN T HREBRLEHMARRE
WA - BUAZRRE - RTHASBRFEESRKER 648
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Babcock-Hitachi K.K.

June. 2005 )

BHK’s Experience in Taiwan

FCFC:O O

520t/h Boiler

Dupont: OO<CO60vh x4
NPC: {>200th
E®IPP: OQOuRrsG

TPC:O00O

EP ash incinerator

China
CP-1: OO O OO0 stomw SCRIEFM)

FCFC/B: > ABS Incinerator

TPC: 9550MW SCRx 10

uE
FCFC:{>350tm RSO
B2 RIPP: OO © OHRSG

® 'él‘ :P 60tih RDF,COAL

EPG: 4 € & O s00MW x 7, 350, 500 t/h PF x 10, Heatery 4
# Catalysi-Regeneration(600M W)

NPC: A Reformer unit

FPC: A aoci Owns

FTC:00

90t/h PF
it

L_E V2N

#x
NPC:OO 110, 130t/h PF

TPC:I[1 GGH for FGD

PC:Nuclear PS
eactor13soMw

CHP:00

640t/d RB

FEIPP: OO

660MW

ALEIg4R....
FCFC:$
500t/h boiler P
TPC:O[] GGH for FGD " \
: =1-]]
TPPC:O
750t/d RB
2FE: O © O 200,30,790h Boiler . =
=
IPP: OO OO &O ¢ O HRSG
CSC:0 O OO0 O 200,300x2,375th BFA
Sinter WHE x 2
OO sinter scr
AAAAA Heat pipe O . B oiler(zs)
FPC:O0OQ < 200, 350th PF )
CPC: 9 < < Boiler SCRx11, FCC SCR x 1 0:Environmental
CPDC: A aNaoGl 121° equipment)
TPP: <>300h Boiler D -
. . :De NOx SCR(7s3) .

CCPC:$>330t/h Boiler NPC Nan s Plostis Corbr © ' @

;Eggo;:;s:;l:gg::ﬂi:g& Fiber Corp. ’ : OXI{)

TPC:Tai.wan ingr Co.

GO GChang Chun Peromecica] Corp A :Chemical equip.@®
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CHENG CHEN MACHINERY CO.,LTD

FAN Q and SP SHEET

Client : CPC #26 COGEN.
Order No. ; W5-0085

1. FORCED DRAFT FAN

10

Description -unit data
1 |Capacity B
2|  Fuelflow __kathr 21,910.90
3 Alr quantity Nm3/kg fus!. 13.1537
4 A/H air leakage ka/hr 34,500.00
5 Air density kg/Nm® 1.2796
6 Air temperature °C 35.00
7 Required air flow m3/min 5,826.29
8

Flow safety factor

11 {Static pressuré s

12 Qutiet pressure loss _

13 Steam air _heater mm 5000
14 GAH _air_side mm 0 85.00
15| Air flow elemgnt mm 40.00
16 Air duct mm
17 Burner mm.

18 Total _ mim

19

Safety factor

172

2005/6/13
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2L AF
X F
RS R R G R E
R RIR
RELHE T IMEGRH268E F.D.FAN
Bl it - RS
& E: Q = 7120 CMM AR E T = %
AR Py = 10280 mmAQ BREE s = 80 %
HoO#E: Py = 10855 mmAQ  EEm & ond = 100 %
ZahE S = 1.1
K-1
o WD e A _ K P x Q1 Psz : K
L #EzRBA LS = 7X 7 G [( Pg; ) - ]
14 -1
14 10280 x 7120 10855 L |
14 -1 % 6120 [( 10280 ) B ]
- 656 KW |
' __Ls 656 _
2. W& Ah Lgwp = s 30 % = 820 KW
s s ~_ Lewp 820 _ '
3. BiEsyd Moutput d 00 % = 820 KW
4, BEIEEHE  Mmated = Moutput x Sg = 820 x 11 = 90 KW
ERBE=> 900 KWx 6. P
Pry P AD@#H4Z mmAQ abs Pg; @ AO&%4 % mmAQ abs
Py, @ 0B % 428 mmAQ abs Py, | o @H#HE mmAQ abs
K :CPICV (== 14 ) o EALES (kgfm?)
Al A uEBEHK (m’) A poEgEk (o) i
g P ENmRE ( 98 m/isd)

BB CAL

we: A ws:
4
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CHENG CHEN MACHINERY CO., LTD. REV. 1
FAN SPECIFICATION SHEET SHEET : 1 OF 3
1 PROPOSAL Bl FOR APPROVAL [T FINAL
CUSTOMER P b3k B G bk H# 26 481
INQUIRY NO.
PROJECT NO. MDJ9200011
DATE May. / 31 / 2005
F.D.FAN
DESIGN CONDITION :
CAPACITY : 7120 ACMM
STATIC PRESS. (SUC./DIC.) : -50 / 525 mmAQ
OPERATION TEMP, : 35 C
FAN OPER. SPEED : 1150  RPM
TE./SE.: - /.80 %
MAX. BREAK POWER : 820 BKW @ DES. CONDITION
DRIVER : ELECTRIC MOTCR -

FAN CRITICAL SPEED :
VIBRATION (DIS.) :
SOUND PRESSURE LEVEL :

FAN CONSTRUCTION :
FAN TYPE:

FAN SIZE :

FAN QTY :

ARRG. :

TYPE OF DRIVE :

(1) HOUSING :
CONSTRUCTION :
SIDE PLATE :
SCROLL :
STIFF. :

INLET BOX :

(2) WHEEL :

CONSTRUGTION :

EFFECTIVE DIA. :
SIDE PLATE :
CENTRAL PLATE :
BLADE :

HUB :

GD?:

TIP SPEED :

(3) SHAFT, BEARING & BEARING HUS'G :

SHAFT MATERIAL :

DIA AT HUB / BEARING :
BEARING TYPE :
BEARING LiFE :
BEARING HS'G :
LUBRICATION METHOD :
LUBRICATE :

HS'G TYPE : .

COOLING WATER RATE / PRESS. :

900 KWx_6 Px__11400 Vx3@x60HzxGD? _3000  KG-M?
TEFC TYPE F CLASS SUPPLY BY CCMC

1500 _ RPM
180 2372 CLASS IV Gr. A

85 dBA AT 1 M (AFTER FAN IS COMPETED ISOLATION)

W AIRFOIL 1 RADIAL CENTRIFUGAL HEAVY DUTY
CJBACKWARD  [JRADIAL TIPS

D1902 / 7678 DWDI

1 SET(S)

AMCA. HEA-3 [A-8 OAa-1 LA-7  [JA-4
M DIRECT BY MOTOR ]BY BELT

SPLIT HOUSING ALL WELDED TYPE

[JASTM A-36 [JASTM A-588 {30458 M 55400
[JASTM A-36 CIASTM A-588 {30488 M 55400
[1ASTM A-36 [JASTM A-588 {1304SS M 55400
[JASTM A-36 [JASTM A-588 130488 Il $5400

B DOUBLE SUCTION ALL WELDED TYPE

[ SINGLE SUCTICN ALL WELDED TYPE

D _ 1970  mm .

{JASTM A-36 [JASTM A-588 []304S5 WASTM A-514
{1 ASTM A-36 CJASTM A-588 []30485 BASTM A-514
[JASTM A-36 [JASTM A-588  []304SS WASTM A-514
B ASTM A-27 1dIS 8SCS13

3000 KG-M?
1186  M/S
OAISI4130 [ ASTM A-668 [1304SS O
@ 500 mm/@ __150 _ mm
Il SLEEVE ] ANTI-FRICTION
{1L10H OVER 60,000 M NO LIMITED
ASTM A-536
HOIL BATH [JGREASING -
VG 32 (CPC R32) JCPC R3

Il DODGE. STAND, WATER COOLING HORIZONTAL SPLIT TYPE
(] SKF. STAND. AIR COOLING HORIZONTAL SPLIT TYPE
4 TH/ 2 KG / CM? ( PRESS. DIFF.)

5

B e R L
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CHENG CHEN MACHINERY CO., LTD.
FAN SPECIFICATION SHEET

(4) AUXILIARY ITEMS :
COUPLING :

COUPLING GUARD :

BELT :
PULLEY :
ACCESS DOOR

INLET VOLUME CONTROL :

OUTLET DAMPER :
SHAFT SEAL :

SILENCER :
RAIN HOOD :

INLET SCREEN :
ISOLATOR :

SAFELY COVER :
COMMODE BASE :
LIFTING LUG :

ANCHOR BOLT :

CONN. /O FLANGE :
EXPANSION JOINT (1/Q) :

DRAIN W/VALVE :
MOTOR BASE W/ADJ. BOLT *
OlL LEVEL GAUGE :
GREASE NIPPLE :
THERMOS COUPLE :
COOLING WHEEL :
VIBRATION DETECTOR :

(5) ACTUATOR :
DRIVEN METHOD :
POWER SOURCE :
TORQUE ;

I/P CONVERTER W/POSITRON :

MANUAL (HAND WHEEL) :
SIGNAL INPUT -
FAILURE :

LIMIT SWITCH (CLOSE, OPEN)

FEED BACK SIGNAL :
(6) HYDRAULIC COUPLING :

SUPPLY BY :

MODEL :

TURN DOWN RADIO :

SPEED RANGE :

INPUT SINGLE :

I/P CONVERTER W/POSITRON :

SUPPLY AIR :
FAILURE :

WORK OIL :
HEAT EXDRAGER & PIPING :

WORK OiL COOLING METHOD :

FLOW RATE :

PIPING OIL SIDE :
MATL: .
WATER SIDE :

M WITH
TYPE lDISC
BWWITH
Il NON-SPARKING TYPE
(BANDO)
O WITH
EWITH
B FAN HOUSING
Il NLET BOX x 2
WWITH
[J VANE
CIWITH
B WIiTH
TYPE EELABYRITHIAN
WwWITH
WwWITH
WwWITH
CIWITH
MWITH
O WITH
HWITH
W WITH
HEWITH
WWITH
MAT'L : [JCORTEN
HWWITH
B WITH
BEWITH
CIwWITH
W WITH
OWITH
BwWITH
W WITH (MARKER :
Il PNEUMATIC
Il INSTRUMENT AIR
B_140 _ KGM
EwITH
BWITH
W 4~20mA.
I LOCK POSITION
M WITH ( CLOSE, OPEN)
W WITH .
B WITH (MARKER : _VOITH or EQ'L )
HccMe
W _SVTL 866 21.1
B__1:4
M__1150
W 4~20mA.
BWITH
B_42  KGICM
Il LOCK POSITION
[JFULL SPEED
Il SUPPLY BY CCMC
M WiITH
Bl WATER
B__28  TONSh
M ccMC
W A-240 30458
Il A-240 30483

4

[ STEELFLEX

SET

Il DAMPER

1 GLAND

mss

ABB or EQ'L )

(1 OPEN

RPM

CJLOW SPEED

B

REV. 1

SHEET : 2 OF 3

L WITHOUT

L] WITHOUT

W WITHOUT
] WITHOUT

CIWITHOUT

B WITHOUT
O WITHOUT

CWITHOUT
CIWITHOUT
OO WITHOUT
W WITHOUT
OWITHOUT
W WITHOUT
OWITHOUT
OWITHOUT
COWITHOUT
OwITHOUT

CIWITHOUT
O WITHOUT
COWITHOUT
W WITHOUT
COWITHOUT
W WiTHouT
[JWITHOUT
O WITHOUT
JELECTRIC

0
Lb-ft

o
CJWITHOUT
I WITHOUT

0 :

] CLOSED
O WITHCUT
O WITHOUT
LIWITHOUT
{J VENDER

o

O

o

a

CIWITHOUT

J

o

[JOUT SCOPE

IwiTHOUT

o

]

[JVENDER

{1c.s.
ac.s.
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CHENG CHEN MACHINERY CO., LTD. REV. 1
FAN SPECIFICATION SHEET SHEET : 3 OF 3
3. TEST & INSPECTION :
(1) DYNAMIC BALANCING : 1SO. 1940 G2.5
{(2) MECH. RUNNING TEST : B AT SHOP [CJAT FIELD
{(3) PERFORMANCE TEST : [C]AT SHOP B AT FIELD (FOLLOW CNS)
{4) BEARING HOS'‘G HYDRAULIC TEST : BAT SHOP [J AT FIELD ’
(5) DIMENSION CHECK : WAT SHOP [JAT FIELD (CCMC STANDARD)
4. MISCELLANEOUS :
(1) FAN NET WEIGHT : 24000 KGS (W/MOTOR)
(2) MAINTENANCE WEIGHT : 9000 _KGS
(3) PAINTING : J CCMC STD. {1 CUSTOMER STD.
SAND BRASH : CLASS 2.5
PRIMER : - YES
FINISH : . YES

5. GUARANTEE :

(1) PERIOD : 1 YEAR FOR OPERATION OR 18 MOTHS FOR DELIVERY
(2) OPERATION CONDITION : IN NORMAL DESIGN CONDITION AND MAINTENANCE

8. SPARE PART:
NO NECESSARY

7. REMARK:

U\ # R\FANSHEET\ ¥ #%'#26 MDJ9200011.doc



CHENG CHEN MACHINERY CO.,LTD

FAN Q and SP SHEET

Client : CPC #26 COGEN.
Order No. : W5-0085

2. INDUCED DRAFT FAN

3Gy

Description unit data
1 |Capacity
2 Fuel flow kKa/hr 21,910.90
3| Flue gas guantity Nm3/kg fuel 13.9621
4 A/H air leakage kgrhr 34,500.00
5 Air density kg/Nm”® 1.2796
6 Flue gas temperature _°C 130:00
7 Required air flow m3/min 8,190.00
8 Flow safety factor 1.2

11|Static pressure

12 Inlet pressure loss

13 Furnace mm
14 Primary SH .. mm
5]  Secondary SH =~ im
16 Economizer mm.
17 SCR mm
18 GAH gas side mm
19 Flue gas duct mm
20 E/p

21 Toal mm

Pressure safety factor

25 Qutlet pressure loss

26 FGD mm 250.00
27 Duct mm 30.00
28 Total i 280.00

22

2005/6/13
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SR AL A PR A 8 g3t

WAE IR
B’HELAHE T PIMEALRRA268E 1LD.FAN
BARES #% AT IHE
A, g: Q = 9830 CMM 2RBHEE T = %
AQEE: Py = 9975 mmAQ Bk E: ns = 81 %
BOE: Py = 10700 mmAQ  fEEyxcE: ond = 100 %
TR # T S = 1.1
K-1
o R e K P x Q Psy .
LRREASA L =7 X T am [( Py, ) - ]
14 -1
Y 9975 _x__ 9830 10700 \
T4 -1 X7 6120 [( 9975 ) ]
= 1135 KW
_Ls 1135
2. W% H Low = —1 o 1402 KW
. Laup 1402 _
3. Bk Moutput = e = 02 KW
4 BEBEHE Mrated = Mouput x Sg = 1402 x 11 = 1700 KW
R HE=> 1700 KW x 6 P
Pr ' A0 @448 mmAQ abs P ' AU BHHE mmAQ abs
Py ¢ o8 # 28 mmAQ abs Pg; : # 2@ #3 B mmAQ abs
K :CP/CV (ZH =14 ) rocERkEE (kgfm?)
Al ao®%saik (md) Ay HofREk (md) -
g ‘EhmdE (98 i)
' . 755N
- /@2 . I
b0 S o&\% £&: I e %[Ss’
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CHENG CHEN MACHINERY CO., LTD.

FAN SPECIFICATION SHEET

[1PROPOSAL

CUSTOMER

INQUIRY NO.

PROJECT NO.
DATE

DESIGN CONDITION :
CAPACITY :

STATIC PRESS. (SUC./DIC.) :
OPERATION TEMP. :

AN OPER. SPEED :

TE./SE. :.

MAX. BREAK POWER :

DRIVER :

FAN CRITICAL SPEED-:
VIBRATION (DIS.) :
SOUND PRESSURE LEVEL :

FAN CONSTRUCTION :
FAN TYPE :

FAN SIZE :

FAN Q'TY :

ARRG. :

TYPE OF DRIVE :

(1) HOUSING :
CONSTRUCTION :
SIDE PLATE :
SCROL.L :

STIFF, :

INLET BOX:
WHEEL :
CONSTRUCTION :

@

EFFECTIVE DIA. :

SIDE PLATE :

CENTRAL PLATE :
BLADE :

HUB :

GD?:

TIP SPEED :

SHAFT, BEARING & BEARING HUS'G :
SHAFT MATERIAL :

DIA AT HUB / BEARING :
BEARING TYPE :
BEARING LIFE :
BEARING HS'G :
LUBRICATION METHOD :
LUBRICATE :

HS'G TYPE :

3)

COOLING WATER RATE / PRESS. :

AR R \FANSHEET % 4\#26 MDJS200011.doc

=]

=7

REV. 1

SHEET : 1 OF 3

B FOR APPROVAL [JFINAL
ol bk B G ALk 4 26 4B yE
MDJS200011
May. / 31 / 2005

I.D.FAN
9830  ACMM
=355  / 370 mmAQ
130 T
1150  RPM
— / 80 %

1401.8 BKW @ DES. CONDITION
ELECTRIC MOTCR

1700  KWx_ B Px_ 11400 Vx3@x860
TEFC TYPE F CLASS SUPPLY BY CCMC

1500__ RPM
ISO 2372 CLASS Iv Gr. A

Hzx GD® 10000 KG-M?

85 dBA AT 1 M (AFTER FAN 1S COMPETED ISOLATION)

M AIRFOIL CIRADIAL CENTRIFUGAL HEAVY DUTY
[(IBACKWARD  [RADIAL TIPS
D1903 / 8900 DWDI
1 SET(S)

AMCA. BA-3 [JA-8 [CA-1 [QOA-7 [JA-4
B DIRECT BY MOTOR [IBY BELT
SPLIT HOUSING ALL WELDED TYPE
OASTMA-36  ASTMA-588  [1]304SS [ SS400
[JASTMA-36 JASTMA-588  []304SS 158400
[NASTMA-36  [JASTM A-588 [13048S I SS400
[JASTMA-36 ERASTMA-588  [}304S5S (185400
Il DOUBLE SUCTION ALL WELDED TYPE
T1SINGLE SUCTION ALL WELDED TYPE
D 2380 mm
CIASTMA-36  [JASTMA-588 [33045S  JASTMA-514
OASTMA-36  [JASTMA-588 []304SS EASTMA-514
CJASTMA-36  [JASTMA-588 [1304SS  ASTMA-514
BASTM A-27  [JJIS SCS13

10000 KG-M?

144 _ M/S

[(JAISI4130  JRASTM A-668 ' [1304SS 0
@ _ 400 _mm/@ _200 mm
B SLEEVE ] ANTI-FRICTION
CJL10H OVER 60,000 M NO LIMITED
ASTM A-536
B OL BATH [0 GREASING
W VG 32 (CPC R32) [1CPC R3 -

MDODGE. STAND. WATER COOLING HORIZONTAL SPLIT TYPE
[ SKF. STAND. AIR COOLING HORIZONTAL SPLIT TYPE

4 TH/ 2

3

KG / CM* ( PRESS. DIFF.)
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CHENG CHEN MACHINERY CO., LTD.
FAN SPECIFICATION SHEET

{4) AUXILIARY ITEMS :
COUPLING :

COUPLING GUARD :

BELT :
PULLEY :
ACCESS DOOR:

INLET VOLUME CONTROL :

OUTLET DAMPER :
SHAFT SEAL :

SILENCER :

RAIN HOOD :

INLET SCREEN :
ISOLATOR :

SAFELY COVER :
COMMODE BASE :
LIFTING LUG :

ANCHOR BOLT W/FLAME :
CONN. /O FLANGE :
EXPANSION JOINT ()/Q) :

DRAIN W/VALVE :
MOTOR BASE W/ADJ. BOLT :
OlL LEVEL GAUGE :
GREASE NIPPLE :
THERMOS COUPLE :
COOQLING WHEEL :
VIBRATION DETECTOR :
(5) ACTUATOR :
DRIVEN METHOD :
POWER SOURCE :
TORQUE :

I/P CONVERTER W/POSITRON :

MANUAL (HAND WHEEL) :
SIGNAL INPUT :
FAILURE :

LIMIT SWITCH (CLOSE, OPEN) :

FEED BACK SIGNAL :
(6) HYDRAULIC COUPLING :

SUPPLY BY :

MODEL :

TURN DOWN RADIO :

SPEED RANGE :

INPUT SINGLE :

/P CONVERTER W/POSITRON :

SUPPLY AIR :
FAILURE :

WORK OIL :
HEAT EXDRAGER & PIPING :

WORK OIL COOLING METHOD :

FLOW RATE :
- PIPING OIL SIDE :
MAT'L :
WATER SIDE :

UAT # £ \FANSHEET\ 4 :2\#26 MDJ9200011.dac

OWITH

W WITH
TYPE WDISC
WWITH
Bl NON-SPARKING TYPE
(BANDO)

(A STEELFLEX

CIWITH
EWITH
M FAN HOUSING
M INLET BOX x 1 SET
WMWITH
CIVANE B DAMPER
OWITH
TYPE [JLABYRITHIAN
OWITH
CJWITH .
OWITH
QOWITH
W wiTH
COWITH
WwWITH
BWWITH
BWITH
EwWiTH
MAT'L : (JCORTEN
BwWITH
W WIiTH
WWITH
OWITH
WWITH
B WITH
EwWITH
B WITH ( MARKER :
W PNEUMATIC
I INSTRUMENT AIR
B_344 KGM
EwWiTH
EWITH
H 4~20mA,
Il LOCK POSITION
W WITH ( CLOSE, OPEN)
EWITH
BMWITH (MARKER : _VOITH or EQ'L )
EccMe
Il __SVNL 1000 21-18.5.3
W__1:4
M__300~1150 RPM
J 4~20mA.
CIWITH
W__42  KG/ICM?
W LOCK POSITION
[ FULL SPEED
Il SUPPLY BY CCMC
EWITH
W WATER
B_55 TONSh
M ccMe
Il A-240 30458
W A-240 304SS

] GLAND

WSS

ABBor EQ'L )

[JOPEN

] LOW SPEED

9

SHEET : 2 OF 3

COWITHOUT

I WITHOUT

B WITHOUT
CIWITHOUT

O WITHOUT

BWITHOUT
CIWITHOUT

M WITHOUT
M WITHOUT
W WITHOUT
W WITHOUT
[ WITHOUT
M WITHOUT
CIWITHOUT
CIWITHOUT
CIWITHOUT
[IWITHOUT

O WITHOUT
O WITHOUT
O WITHOUT
M WITHOUT
CIWITHOUT
T WITHOUT
O WITHOUT
O WITHOUT
CIELECTRIC

o

0
CIWITHOUT
CIWITHOUT

o_ -

[ CLOSED
COWITHOUT
O WITHOUT
O WITHOUT
[ VENDER

o

d

o

O

OWITHOUT

O

o

(3 OUT SCOPE

I WITHOUT

o —

O

O VENDER

1c.s.
Jc.s.

REV.

1
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CHENG CHEN MACHINERY CO., LTD. REV. 1
FAN SPECIFICATION SHEET SHEET : 3 OF 3
3. TEST & INSPECTION :
(1) DYNAMIC BALANCING : 180. 1940 G2.5
(2) MECH. RUNNING TEST : AT SHOP CJAT FIELD
(3} PERFORMANCE TEST : ' CJAT SHOP - M AT FIELD  (FOLLOW CNS)
{4) BEARING HOS'G HYDRAULIC TEST: [ AT SHOP CJAT FIELD o
(5} DIMENSION CHECK : W AT SHOP [JAT FIELD (CCMC STANDARD)
4. MISCELLANEOUS :
(1) FAN NET WEIGHT : 45000  KGS (W/MCTOR)
{2) MAINTENANCE WEIGHT : 16000  KGS
(3) PAINTING : M CCMC STD. [J CUSTOMER STD.
SAND BRASH : CLASS 25
PRIMER : YES
FINISH : YES

5. GUARANTEE :
(1) PERIOD : 1 YEAR FOR OPERATION OR 18 MOTHS FOR DELIVERY
(2) OPERATION CONDITION : IN NORMAL DESIGN CONDITION AND MAINTENANCE

8. SPARE PART :

NO NECESSARY
7. REMARK:

10

AR H AFANSHEET + 3426 MDJ9200011.doc



P

SP(mmAQ),SE*4(%) & Power (BKW)

1500

1400

1300

1200

1100

—
o
(]
<

900

300

700

600

500

400

300

200

100

0

D1903/8900DWDI Performance Curve(W/B)
For: il ARl MBI LREProj:#26 Boiler 1D.Fan[ ]

SN N
; Bkw'// E ,
/

N
N

QM)

/

DL /

4

| |
: |

0

10 20

30 40 50 60 70 80 90

100 110 120 130 140

Capacity (ACMM*100) [At 130°C/Speed:1150rpm]

H




T

WATER CIRCULATION RESULT

for

CHINESE PETROLEUM CORPORATION
LIN-YUAN PLANT (CPC #26)

B 1 4 (#38)

DOCE: CVP - #26 CPC CIRCULATION RESULT(TO CPC).DOC
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CHENG-CHEN MACHINERY CO., LTD.

2 of 2

CPC "26 CO-GENERATION PLANT
Circuit of boiler water circulation
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PAGE: 1 of 104

HEADER, PIPE AND TUBE
STRENGTH CALCULATION

CODE : ASME SECTION 1 (2004 EDITION)

DESIGN PRESSURE : 148 Kg/em®G (2105 psig)

DESIGN TEMPERATURE : 340 °C (644 °F)

CUSTOMER :_CHINESE PETROLEUM CORP.
TYPE OF BOILER :_SIGNAL DRUM WATER TUBE BOILER

FOR INFORMATION |

0 %faf FOR CONSTRUCTION /7’,%, %f;éﬂﬁzﬂz@‘@ﬁ&m}“sg/‘f"

S
REV DATE ISSUE DESCRIPTION BY

CHKD /RVWD APPR QcC

CHENG CHEN MACHINERY CO., LTD. |[JOB NO.: W5-0085
TAIPEl TAIWAN

DOCUMENT NO.: 10527

DOCs5: 82 - 10527,,BL#§‘-0.DOC W’q 11:‘: 5 ( % q % )
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10527

DOC. NO.
REV. NO.

2. Figure of pressure paris :
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DOC. NO. 10526
HEV. NO. 0
2. Strength calculation of Steam Drum
| _ _ _ _ _ Ty
1
<
o - — _5 - o — -
o |
8
(
I - . . _ Sp—
S T
2.1 Dimension
Symbol
o7 o Di |R=Di/2| ts Do te L
mm 2,260 2,000 1,000 130 2,210 80 1,025
inch 88.976 | 78.74 39.37 512 87.0 3.15 40.35

2.2 Strength calculation

2.2.1 Thickness of Shell Plate

P T Material S R=Di/2 1s E y C
(148) | (340)
2,105 | 644

SA-299 18,872 39.37 512 [1.0]04 ] 0O

From PG-27.2.2:

PxR 2,105x39.37 .
tsr = X +C = = +0 =4.453 in
SXE-{1-y)xP 19,872x 1.0 - (1- 0.4} x 2,105 (=113.1 mm)
Actual thickness of shell plate «ovoereenennn. fs =5.12 > fsr=4.453

Accordingly, thickness of the shell plate is satisfactory.

DOCS : B2 - 10526_DRUM-0.doc 2
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DOC. NO. 10526
REV. NO. 0
2.2.2 Thickness of End Plate
P T Material S L te E y
(21’1455) (zig) SA-299 | 19,872 | 40.35 315 | 1.0 04

From PG-29.11

PxL 2,105 x40.35 :
ter = +C = +0 =2.16 in
2x85-0.2xP 2x19,872 -0.2x2,105
{ =54.86 mm)
Actual thickness of end plate ---orreieeee te=3.15 > ler=2.16

Accordingly, thickness cof the end plate is satisfactory.

DOCS : B2 - 10526_DRUM-0.doc 3
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DOC. NO. 10527
REV. NO. 0
3. Summary of Dimension and Material for Headers
Item . | Material
No. Name of parts Unit| D ts te Shall End plate Remarks
45"
] Lower F'ce side wall CGS) 273.1 (39.375) 45 ASME ASME
Header Frs| 1078 1.77 177 SA-106B | SA-i105
(1.55)
cGS| 2731 | .2 | 45
5 Upper F'ce side wall T (39.375) ASME ASME
Header FPs| 10.76 1.77 1.77 SA-106B SA-105
(1.55)
60
4 [Upper Fce front & |CGS| 3556 | 5oy | 80 | AsmE | AsME
division wall Header FPs| 140 2.36 5 362 SA-106B SA-105
(2.06)
60
4 |Lower Fice front & CGS| 3556 | 505 | 60 | Asme | AsME
division wall Header FPs| 14.0 2.36 5 362 SA-106B | SA-105
(2.06)
CGS| 2731 (394375) S| AsmME | AsME
5 Upper rear wall header 1'77 SA-106B SA-105
FPS| 10.76 ’ 1.77
(1.55)
CGS| 273.1 (3949?75) 4 | ASME | AsME
6 Lower rear wall header 1'77 SA-1068 | SA-105
FPS| 10.76 ) 1.77
(1.55)
ces| 3239 | 20 | &5
7 P'ry superheater ) (35) ASME ASME
Inlet header Fps| 1278 (:.g;) > 165 SA-335P221SA-182F22
55
g |Pry superheater CGS| 4064 | 4555y | 85 | AsmE | AsME
Qutlet header FPs! 16.0 2.165 3.346 SA-335P22|SA-182F22
(1.894)
60
o |Sv superheater CGS| 4064 | 555 | 110 | agmE | -ASME
Outlet header Frs| 16.0 2.36 4.33 SA-335P22|SA-182F22
(2.067)
50
10 S’ry superheater CGS| 406.4 (43.75) 70 ASME ASME
Inlet header FPs| 16.0 1.97 5755 SA-335P22(SA-182F22
(1.72)
35 :
11 |Economizer inlet & CGS| 273.1 |30 625)| 60 | asme | AsME
12 joutlet header Fps| 10,75 1.378 5 362 SA-106B SA-105
(1.206)
40.49
24 |Attemperator shell CGS) 2084 (35.428) % ASME ASME
1.594 SA-335P22|SA-182F22
FPS| 16.0 3.150
(1.395)
Notes: 1. It is taken into account a tolerance of + 12.5% for the Nominal wall
thickness of header shell because of the Manufacturing tolerance.  _...
2. 1s indicates the Nominal wall thickness of shell and the ( ) indicates the
Minimum wall thickness.
3. te indicales the nominal thickness of end plate.

DOCS : B2 - 10527_BLR-0.D0C -4-»
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DOC. NO. 10527
REV. NO. 0
4. Sirength calculation
4.1 lLower F'ce Side wall header
411 Dimension
5
= /’
( A AN Pl. P P1
R T T
Q .
z i } &J N\ AN AN C\ Header axis
PN AN
! A ) {} }i]
&
S
o p Di ts te d Pi | P2 | P3 0
mm 273.1 193.3 {39.375| 45 39.9 77.0 | 69.67 | 103.84 -
inch 10.76 | 7.810 1.55 1.77 | 1.571 | 3.03 2.74 | 4.088 | 42.08°
Notes :
D : Outside diameter of shell
Di : Diameter or short span, measured as indicated in Fig. PG-31
ts : Actual thickness of shell
te : Actual thickness of end plate
d : Diameter for efficiency calculation
P1 : Longitudinal pitch of adjacent openings
P2 : Circumferential pitch of adjacent openings
P3 : Diagonal pitch of adjacent openings
8 . The angle between diagonal hole and header axis

DQC5 : B2 - 10527_B1LR-0.00C
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DOC. NO. 10527
REYV. NO. 0
4.1.2 Strength calculation
4.1.2.1 Diameter for efficiency calculation
ds
T
in ,// 7
7 7
;/ v At ;/ 7: -
| Az | }ﬁ
I dz2 I
Unit 2ymbel d1 d2 tn 11 t2 ts Material Sn Sh

mm 50.8 | 39.8 | 55 | 8.1 |31.275]| 39.375

SA-210A1 | 17,100 | 17,100

inch 2.0 |1.567| 0.21 | 0.32 | 1.231 1.55

Ad =(d1—2xtnx§1)xt1
Sh

17,100
17,100
={2.0-2x0.21x1)x0.32 =0.506

=(2.0-2x0.21x ) X 0.32

A2 =dzxt2=1.567 x 1.231= 1.929

0.506 + 1.929
g = At+hAz = 1.571 in

ts
1.5 (=399 mm)

Where ;
d1 : Tube outside diameter
tn : Actual thickness of tube
t1 : The thickness which tube insert into sheli
t2 : The remaining thickness which tube not insert into shell
ts : Actual thickness of shell
At 1 Tube hole cross sectional area at t1 thickness zone

Az . Tube hole cross sectional area at tz thickness zone
Sn : Maximum allowable stress value for Tube

Sh : Maximum allowable stress value for Header

d . Diameter for efficiency calculation

DOCS : B2 - 10527_BLR-0.D0C 6
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DOC. NO. 10527

REV. NO. 0

4.1.2.2 Efficiency for Ligaments between openings

Symbol
Unit d Pi P2 P3 0

mm 39.9 77.0 | 69.67 [103.84 -

inch 1.571 3.03 2.74 | 4.088 | 42.08°

From PG-52.2.1;

- 3.03 - 1.571 ‘
= Pi-d = = 0.481

1) E1
) P1 3.03
From PG-52.3:
| - 2.74-1.571
@) E2= P20, 27471571 . 853
P2 2.74

From PG-53.3, Fig. PG-52.6 :

P3 4.088 Pz

(8) —=——=260; 8=sin" — =42.08°
d 1571 P3
E3z =0.70
| The smalter of (1), (2) or (3) .orvror E-0481 |

DCC5 : B2 - 10527_BLR-0.DOGC 7
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DOC. NO. 10627
REV. NO. 0
4.1.2.3 Thickness of sheli
P T Material S D ts E y
148 340 273.1 39.375
( ) [ ) SA-106B | 17,100 ( )| ( ) 0.481 ] 0.4
2,105 644 10.76 1.55
From PG-27.2.2:
t PD 2,105x10.76
=18 = =
2SE+2yP  2x17,100%0.481+2x0.4x2,105
= 1.249 in
(=31.73 mm)
Actual thickness of shell plate «vooeiemeeinnnnin ts = 1.55 > tsr=1.249

Accordingly, thickness of the shell is satisfactory.

4124 Thickness of end plate

From PG-27.2.2, PG-31.2;

i PD 2,105x10.76
ST = o o =
25E+2yP  2%17,100%1.0 +2x0.4% 2,105
=0.631in ..o Thickness required for pressure of seamless header
P T Material S b Te c ts tsr

148 340 193.3 45 39.375 16.03

( )| { ) SA-105 | 17,872 ( )| ) 0.20 ( )] ¢ )
2,105 644 7.61 1.77 1.55 0.631

From Fig. UG-34 ({ SECTION VIII DIV, 1) (b-2)
Filat head : C =0.33m, but not less than 0.20

The greaier of (1) or (2)

0.631
(1) C=0.33m = (0.33) Y 033x 281 5134
ts 1.55
say . 0.20

(2} Cmin = 0.20

From PG-31.3.2:

ter = Di'x4[CxP/S = 7.61x+/0.2x2,105/17,872 = 1.168 in
(=29.66 mm )

Actual thickness of end plate --.ooveeeniiis te=1.77 > ter=1.168

Accordingly, thickness of the end plate is satisfactory.

DOCS : B2 - 10527_BLR-0.00C 8
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10527

REV. NO.

0

4.1.3 Maximum diameter of uncompensated openings

© 1.82xSxts  1.82x17,100x 1.55

openings is 5.58in ( 141.7 mm ).

P T Material 5 D s

148 340 273.1 39.375)
( ) | ) SA-106B {17,100 ( ) | (
2,105 644 10.76 1.55
From PG-32.1.3.2 ;
Dxts=10.76 x 1.55 = 16.67

2,105x% 10.76
PxD X - 0.469

Accordingly, all openings need not be compensated

rrom the chart in Fig. PG-32, Maximum diameter of uncompensated

DOCS : B2 - 10527_BILRB-0.D0OC
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CHENG CHEN MACHINERY CO., LTD.

MANUFACTURING SCHEDULE -

. FUJIELECTRIC SYSTEMS CO., LTO.

CPC #26
|10 | WBS |Task Peripd | _ Start Finish _ | Bec | Jdan | Fab [ Mar [ Aoe [ Moy Tdun T Jut T Aug [ Sep [ Oct | Nov | Dec QJEHT! Fab | Mor | Apr | May | Jun | dul
1T KEY DATE 577d|2004/12/10 |2006/07/10 N H . H , ! ' H B H y B . ! d T i
z 11 NOTICE TO PROCEED FROM CCMC od (2004712710 [2004752410 ‘ b
(1.2 CONTRAGT FOB ud | 2008/02/10 12006/67/10

4 11241 FOB-Steam Turbine/Generator ad | 2008/07/10 | 2006/07/10

5

§ |13 TARGET FOB 61d| 2006/04/10 [2005/08/10
T3 FOB-Subsole Plate for STG 0d | 2006/06/18 | 2006/06/10

8 1132 FOB-LOOSELY SUPPLY CT 0d [ Z008/04/18 | 2008/04/10

9

1o |2 QVERALL ENGIMEERING & DESIGN 5584 | 2004/52/10 | 2006/06/20

I

12 |3 LOOSELY SUPPLY CT 428d  2005/05/02 | 2008/03/25

13 {31 Engineeririg 60d  2005/05/02 | 2005/06/90
14 132 Matertal Pro, & Assembling 1044 | 2005/11/26 | 2006703799
15 |33 Packing 15d|2006/03/10 | 2006203724

15 [34 FOR 1d]2006/03/25 |2006/02/25

17

18 |4 SUBSOLE PLATE 1304 | 2006/01/16 | 2005/05/25

19 |41 Engineering & Design 444 2006/01/15 | 2006/02/28

2 |42 Manufacturing 714|2006/00/01 {2006/05/10

21 4.3 ] Packing 14d | 2006/05/ 11 | 2006/05/24
22 4.4 FOR 14 2006/05/25 |2006/05/25
23

2 |5 STEAM TURBINE 5334200570110 | 2006/06/26
25 |5.1 Assembling/Disassembling 21d|2008/05/23 |2008/06/12
2% 5.2 Packing 14| 2006706713 | 2006/06/23
27 |53 FCH 0d 2008/06/28 |2006/06/26
28 |54 Cuter Casing 488d{2005/0%,/10 [2008/05/22
23 1541 Material Procurement (HP Part} 333d | 2005/01/10 | 2005/12/28

30 |5.4.2 Machining (HP Par{) 13d | 2006/01 /02 |2006/01714

31 |5.4.8 Fabrication (HP Part) 16d | 2006/01 /16 |2008/01/35

32 |5.4.4 Machining (HP Part) 954 2006/02/01 [2006/06/06 Wm’
31 |5.45 Pressura Test (HP Part} 16d | 2006/05/07 | 2006/05/22 i Pressure Test (H‘é,ip;r;
34 |5.4.6 Material Procurement {LP Part) 214d]2005/04707 | 2005710721 ¢
% |5.4.7 Fabrication {L? Part) 92:[2005/11701 | 2608701731 |
% |5.4.8 Machining (LP Part) (114| 2006762701 (200805722 |
17 (5.5 Inner Casing 4174 | 2005/04701 [2006/05/22 |
I8 {5.5.1 Material Procurament 2724]2005/08/01 | 200512728 |
a9 |5.6.2 Machining £94|2006/01/02 |7006/03/31 |
40 |553 Blade Assembling 36d|2006/04701 |2008/05/08 |
41 1554 Machining 164 | 2006/05/07 |2006/06/22 |
42 |56 Rotor 481d]2005/01/17 |2006/05/22 |
43 |5.6.1 Material Procurement 3284| 2005701717 200571210 |
44 |56.2 Machining 804 2005712/11 |2008/02/28 |
45 |5.63 Blade Assembling 46d | 2006703701 | 2006704715 |
46 |5.6.4 Machining +8d|2006/04/16 | 2008705704 |
47 |565 Balancing 12| 2006/05/05 | 2006735715 |
2 568 Assemtling 54 |2006/05/17 | 2006705722 |
45 -
50 |6 GENERATOR 523d|2005/01/20 | 200606726 |
§1 |6.1 Assembling 324|2006/03/15 | 2006704715 |
52 6.2 Test 2442006704715 |2006/05708 |
51 |6.3 Disassembling/Packing 42d|2008/05/10 | 2006706721 |
5 |6.4 FOR oa| 200506726 |2006/06726 |
55 16.5 Stator 352d) 2005700728 | 2008703719 |
55 {6.5.1 Material Pracurement 133d} 2005702728 |2005708/26 |
57 {6.5.2 Manufacturing of Cail and Core G5d| 2005/09/27 |2005/13/30 |
58 [6.5.3 Cail Fitting 74d|2006712/01 | 2008702712 |
59 [6.5.4 Assernbling 20d|2006/02/13 |2008/09/18 |
60 |6.6 Aotar 419d| 2005/01720 |2008/00/14 |
51 |6.6.1 Material Procurement 2504 | 2005/01720 [2005/08/26 |
52 [5.6.2 Machining 74c|2005/09/27 |2005712/09 |
51 [6.6.3 Coll Fitting 780|2005/12/10 | 2006702425 |
64 |6.6.4 Balancing 15¢]2006/02/27 |2006/03/14 |
65 -
86 |7 ELECTRICAL and 1 & C EQUIPMENT 420d]2005/05/00 |2006/05/25 |
&7 |74 Engineering & [esigning 2124]2005/05/00 [2005711/30 |
&8 7.2 Material Procuramant 904 [ 2005/10/12 | 2008,01/10 |
8 |7.3 Manufacture 4ad| 2006701717 | 2006/02/23 |
7.4 Assembiing 55¢ | 2006/02/24 | 2006704713 |
7 |75 Test 414| 2006/04/20 | 200670590 |
72 |7.6 Packing 244]2006/05/27 |2006/06:23 |
|77 Fon 1] 2006/06/25 | 2008/06/25 |

Original Issue : Planad by N.MNakeshima. Checked by CKan. Approved by 5.5uzuki
Ravisad A{2005/10/14) : N.Nakashima, Checked by C. Kan, Approved by S.5uzuki

Qrinigal w/w lssue Date : 2005-02-28
Dwe. No. : BS8413-DKS/PO01 rev. A




1SR

ElEEGE | SRS - S ECEY
Byt JezEvem — A
RS e R Buney Sudig —
WO BT | ey - 10948 R —
TR T Y HEEET add ~ ared— S
NS A HE SR e R BE US159p el
1R —
SRR & —
IR
R e B~ R
HEREE A — FEREITAE~
I — S —
I0)enuo)) DYE|HE : B | Eeal ERuL no-Ae—
FERE T R R Al TR — AH—
B e R B OB [ R — SuaweIMbY g11—
Hiz2 (podexyoed) \igm ERE M B 2T —
| AL el Bl FEE RN — 2 a1 B Ddd usisap
HIFET g T  EEOO 2 Ui B | resodoxd porrejeq
LLoBEF R el
HHEELAE HE
SN R [EMRlT- | uBisop jesodoxd
TG THE A L B Areurunjord
(uB1sa(q [eOTURYOSIA ) (uSse( Suroursuy ) (uSrsa(y otseq ) (1alorg)
- Joyddng /1e1njopgnuey Jopenuo)) DJdd WBISAS « JOSIOT] oumQ 93e1s USIso(q

%%Nﬁuﬂm_.ﬁwm < €1

FLAF 1%



