unil 2

RaN I NHUIY
2.1 Overview Steam Generation System

Steam Generators 3813139011 1ULNY0S Boiler Femrhiin/Aournmzveai
(Water) Wi lov (Steam) Taemslirmidou (Head iovh i idaomtumsnannszudlv
1 (Electric Power Generation) LmzTiaamqmfrmnssuﬁﬁaﬂ%"laﬁﬂumzmumswﬁﬂ
(Industrial Process Heating) sy aWn. 1aden Steam Generator M 1FdmSunaanszue Ty
Hindu Falunaimsnaaves Steam Generator 121isuaniiy Steam Flow Rate vy
Fudodn s (Tonh) wio Uoudroda Tue (bm)

Fmiuanudounidosliu Steam Generator 1218003 ustidomas (Rued) 18
UABUAY (Coal) MHTTINWA (Natural Gas) Hag sty (0il) wennniigeinimdouiiigenn
wRsiluedes (Nuctear Bnergy) A5 umswannszue Ifdsluduves avn. 8914
I UAEWEIIUANYTOUN Biomass Materials 191 unay , $1uden uazvesiudy Faezd]
1%’1u°llmmqeaﬂmﬂssuﬁwﬁm‘Iaﬁmﬂ%’iuﬂizmumiwﬁﬂ

msfimushledanfumditaenanmsThaies Steam Generator 7192 18unds
Steam Flow adpens hodiuilse Tem{lunsquanaeihgsdnugunsalfifenty Steam
Generator  Weransadhmhit IfeswiulszAnsamuazanysalmuiidesnuun 188 munls
#9m1n Steam Generator Jiamaa umstmihfinuaamdeinmsdendianda Aozl
gMs Supply Steam Lﬁ'ﬂ%“lumswﬁmﬂizuﬂ‘lﬂﬁw"lﬁ'afinﬁuumfﬁiuﬁ’u setuieldinan
ilefeginsal Steam Generation MiRgrdosfunsadanszualuity SalRundredugiudnag

LUUAN ¢] Coal Fired Power Generating Facility ﬁ’&gﬂ"?{i 1

ﬁd&uﬁ%ﬁiﬂw\”i’l Steam Generation FsfFumsheuAefims/eouuamdnu
13} (Chemical Energy) M3ondsamuiiunfies (Nuclear Energy) luSomas (Fued) TR
waUAUTOU (Heat Energy) Lﬁawﬁm‘lﬂﬁwﬁﬁﬂmﬁuﬁﬁsﬂu High Temperature Steam WaY
High Pressure Steam TaelgUSualeth (Steam Flow) AuABINIDIAMLNsEUUMSHU
¥949g1/nsalosyas 5T Steam Generation 09T 4 57U Al

1. SZUUBINA (Air System) : GluszUURIE 01 (Als) 111 Steam Generator

2 5 ]
el lumsin ndiFomddnelgilnsaindnfioglussuvdie



1.1 Forced Draft Fan : v Ngae nAuas iuussfuyeemannussems

A ?
W11 Furnace ¥94 Steam Generation the 19 s lnilivomas

Steam , ]

Electricity Stack

Substation
Transformer

Turbing-
Generator

Combustion  Particulate S0, Induced
Alr - Gollector Scrubher Crakt

'U ‘ Fan
Condense Fuel| | Primary  Forced
freenser Alr Draft

Fan Fan

Water
Condensale] 1o Bailer
Pump T
) Fead
Low Pressure Pump High Pressure
Healers Heaters
Coal Goal
Pulverization Supply

L_{Not Shown: Rehgater, Ash and Reagent Handling and Studge Disposal)

3111 1 Coal Fired Utility Power Plant
(#lsn : S.C. SPULTZ & J.B.KITTO , 1992)

1.2 Steam Air Hleater 938 Air Preheater : il ififingamgivesomeaiiuiom
Veq s 4 a ppu— A 2

Forced Draft Fan 1#ilguugilgedunounezidng Air Heater todiunisiiy

Average Cold End Temperature 7¢/ly Air Heater 1ﬁﬁqmﬂgﬁqaﬂ'jw Acid

Dew Pont (Hlunisdesfiumsfianseu (Corrosion) voq Heating Element ¥4
Air Heater

. o g d A = A . A A
1.3 Air Heater : INHUTMIWUBUHHUUDIDINWHVINTU Air Preheater (INBINNAITY
foulitduoma shlimamn ndldnwdsnunruiauins gungivesnsen
4

Tndlqeiu

4 = .W ¢ < A 1 y -7}

2. JTUVFOWAY (Fuel System) :  WuszuuidawSoudomaaunodaudillds

A -] £ A -} - r o
Bumer 4949 Steam Generator L“ﬂEl‘mﬂgﬂiﬂ”l‘t‘]”iﬂLﬂﬂJﬂ‘UNﬂﬁﬂiﬂLﬁﬂﬂ’m‘nm'ij



A = ar i ar £ :
Tndveldifendinuanufoune iy Steam Generator Tumswaa loidhe
9/ = o o g s
du Tagaefimsussoeusmiiu 3 szuy galnsslmuriinveudomasie
2.1 Fuel Gas Equipment
2.2 Fuel 0il Equipment
2.3 Solid Equipment

» o T T 1
3. szyutiwag 1ot (Water — Steam System) : ifuszuunimiminlasueniue

¥ o ¢ b
nnidulorh RS Steam Flow Nlignazvoslothfio Pressure Steam
1Az Temperature Steam @SB A MUATNIADIMS (Specification) Tneligilnsaindn

L
fiail
[ ) o
3.1 Boiler Feed Pump : MHTMANLSAU (Pressure) ¥DIHIAI8NTLUIUANT
A
Isentropic sWodud 111 Boiler
o g a4 g’ o g A =
3.2 Steam Generator : i lasuanuzvoniudlulodwas ugunglve
o ¥ e 1]
{oih I ldadedmuaiidesms Taseefigilnssivazszuufifivadosfio
3.2.1 Economizer System
322 Water Wall ¥30 Evaporator System
3.2.3  Steam Drum Ua% Supply Drum
3.24 Superheater System
3.2.5 Reheater System
32.6 Preheater System
3.2.7 Boiler Enclosure , Casing LL6i3 Insulation
3.2.8 Safety Valve Lleig Relief Valve
3.29 SootBlower
3.2.10 Boiler Control
] o ¥ A . ' o A
4. seuUMwds (Flue Gas System) : fmihidaazilassmafismunssuaumsen
£ J ] & A o
Iniiuaz thomanudounelu Steam Generator v0ngUssIMAHTIYUNIBINGN
44 v
Hiferdoanieil
4.1 Tnduced Draft Fan : Hnshiigafiwsound1u Air Heater 09nuMasuaNY
o r al A 1
sulgenhanusume Iaunsoddesimiousenin Stack 18
42 Gas Duct it9¢ Expansion Joint ; Mutnmdumedideamsemadiuveaihe

438910 Steam Generator u].liﬁﬂ Stack



43 Stack : WM¥17i59¢ Induced Draft Fan U311 Pressure Loss Laz438
nszvwmafouliuminrsnegusseimalas
4.4 Gas Recirculation Fan : Y ifigafnudouain Gas Duct 5313
Economizer 111 Air Heater 1181 11/18 Fumace tie 19 ussuunivqueguingd
ﬂlm‘lmﬁ (Steam — Temperature Control System)
dmiuiugnlumsBondssuy Steam Generation System fanuiufiueiidiides
wnandiladulging Rankine Cycle (Vapor — Liguid Cycle) o"‘ﬁeﬁlumﬂigmﬁm% Steam
Power Plant 1Ag9guandag (ujiusd T-S (Temperature 4a Entropy) Diagram R EPRIE)

Weuduszvnegilngol IMsE U Steam - Generation System M T-S Diagram #9311 2, 3 ag4

Vapor and liguid cycle ( Rankine cycle )

§‘l]ﬁ 2 11NN Rankine Cycle ﬁ'nqﬂmﬂﬂu Steam Generator System

(13 : 8.C. SPULTZ & J.B.KITTO , 1992)



g‘ljﬁ 3 The Ideal Rankine Cycle

(11 : 8.C. SPULTZ & J.B. KITTO , 1992 )

- High Pressure
=7 “Turbine -

~ .-~ Reheater = .

 Low Pressure
Turbine

31]‘?1 4 The Supercritical -Pressure Rankine Cycle
(911 : 8.C. SPULTZ & 1.B. KITTO , 1992)
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91 First Law of Thenmodynamic RU1TMWABLAIEUIUNGATY Steady Flow
Equipment 9218 ( E‘]J“ﬁ 4)

Steam Generator : q,,+q,, = (h-h)+(h,-h);P,=P,,P,=P,

Turbine b Wiyt Woge = (- h(hy- b 5 (S;= 58, =59
Condenser * Qou 1 = Dy (P,=P;;h =h)
Pump I o= br (8=, )

¢ by
INWHFIUUOY Rankine Cycle #1W158W A1 Cycle Thermal Efficiency (1],) 1Aael

W

T] — net _
th

923+t q4s ) 23t g4
_ Ay —h)+(hs )] —(hy —hy)
(hs —h2)+(h5—h4)

Wr =Wy p

2.2 Overview Flue Gas Desulfurized (FGD) System

FGD System @iuszuuildlunsfisadnas Sulfur Dioxide FadlussuaRuilzalun
Funszuumsnlrdvesidomadlum (Boiler Furace) fignildesoangusseims

dmSufie Sulfur Dioxide (SO,) luvssenvgnilasen 2 wnaslng Ae

1. fanansuiilesvesmnssunss dadlumslalasoudalis @iefeldnh
1,8) udareeinljntenfusantiouiuemesugn sond ladifufe so,

2. Anenmseningd Fossil Fuel iushuiiu thium Fosssund deey1dkan
Fuatnnmsfuailfiffe so, sengusssmmdiefe o, Tilffsesanih @,0) e
alfenugaldiu Sutfurous Acid (H,S0,) fsarunis
Gaseous (g) SO, + Liquid (1) Water (H,0) —> Dilute Aqueous (aqg) Solution of Sulfurous Acid

(H,S80,)

4 o aan . ] ) o .
4 Sulfurous Acid es30I§Asen Oxidize 1AdwInvesndioulueimadeiiy Sulfuric

-] o é ar r
Acid v3onIafwzdu (1,80, (@ums2) sulluessilseneumanuosdunsa (Acid Rain) 99
Auns (1) 1ag (2)
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SO,®+H,00  ~—> HS0,aq) W
0,(g) + 2H,80,(aq) —> 2H,80,(aq) 2

a - . o A o o an ar
UBNYINNAINNISIRA Sulfuric acid $19duuda Sulinalndude Mw so, Fiulfsedu
= . ar A& o ar : A‘;
genduuluerne1die Sulfie Trioxide (SO,) daums 3 WeswditulaihmSeanudulu

pmezifadiunsa Sulfuric (H,S0,) faaums 4 13ufiu euaums

280,(g) + O,(g) > 280, 3
50,(g) + H,O(p —>  HS0,(0) ®
ﬁ’quuﬁaﬁmmﬁ'u:i'_'luafiw?'nﬁé’fmﬁmsmnﬂuﬂ?mmﬁw so, Fufluvaneiiden
nsznudedunadey Tasmwizaumozdad dmivlsemaingldTnguuenedinmsann
quanzadon TnsdermundSunm SO, , Nittogen Oxide (NO,) ozaSuaffu (Dust) i
ﬂéaﬂfjmsﬂ'm'm'l*’s’ﬁaﬁ

@519 1 MnuaifSanm s0,, NO,, Dust

AR (MW) SO,(ppm) NO, (ppm) Dust (mg/m’) W
laisPu 300 < 640 <180 <120
WA

fiasiel 300 Y14l < 450 <180 <120

( #1311 : HITACHI-BABCOCK KURE WORKS NO.1)

v 1]
dmdulselrdhves e, IdTmsAassszuudhdafiSend’ Wet Flue Gas
A [~} ot { = ar
Desulfurization (FGD) System e }dfidaf S0, MiAasnmsduailluaieonan Flue Gas
‘& ar z 1 : a o ar ﬁy
wailegiiudims i FGD A 59, wadnng | 99 59995 wag 9. nsedl dwsundngasiteeld
FGD System %94 59, pszfifludetedredelumsussme Tnoszuisoandiu 4 szuudes
=1
fin
1. Flue (Gas Systemn

2. Limestone Preparation System
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3. Absorption and Oxidation System

4. Gypsum Recovery System

4 LIMESTONE
I stack
BOILER
| GGH |
> Slurry Tank
GYPSUM
= A A DEWATERING
WASTE WATER
AR j
ABSORBER JAN
GYPSUM |

5U# 5 Flue Gas Desulfurized System

(i : HITACHI-BABCOCK KURE WORKS NO.1)

1. Flue Gas System

feunznaAeszIVdeni 4 szuu deansruiedesrun (Specification)y9q Wet
FGD System TaeH m'sm'mw“lﬁma'fﬁmaﬁjH (Input) LAZN1BBDA (Output) YDITLUL ﬁ'ﬂ‘l’f

1) USum Sulfur TuSomas (%)

2) FGD Treated Gas Fiow (m’ N/h)

3) FGD Inlet Gas

- 50, Concentration (ppm)
H,0 (wt %)

- Dust Concentration (mg/ms)



i3

4) FGD Qutlet Gas
- 80, Concentration (ppm)
- Dust Concentration (mg/ms)

dm5uluszuy Flue Gas Jginsaivan fio

1.1 Flue Gas Reheater H38 Gas-Gas Heater (GGH) : ﬁm%ﬁﬁuqmmﬁ (Reheating)
¥89 Absorber Qutlet Gas 1ABMIRINANUIOUNA Flue Gas ADUINN FGD fio
& Dirty Side (Hot) 11183 Flue Gas #ipannn FGD Aeau Clean Side (Cold) #4
vzgneonutylaglvioungll Flue Gas foufleildes(Treated Side Outlet
Temperature) UYUNHITZINT1 80 °C 9)N°) Load Y04 Boiler

12 FGD Purge Air Fan : Vit 1a (Purge) Flue Gas T Duct , Absorber uag GGH
ppAMATzIIIe Al Sluna 2 wu. deozldenudleflims Shut Down FGD
System

1.3 FGD Seal Air Fan : ﬁm‘fﬁﬁ Supply Air THuday Damper 494 Inlet Shutter ,
Outlet Shutter Y Bypass Damper e 1109/ Flue Gas Leak 1$191lnsal#ass fiva

lvglnsal l8sunnudono

2, Limestone Preparation System %130 FGD Additive Preparation System
HluszuuiieSey Limestone “lﬁﬁmmu?qw*ﬁfqﬁu 1azll Limestone Excess Ratio
awdomuuaiolTlda Additive oy Spec. lumsinl§isendufie SO, 110 Flue Gas
ﬂszﬂauﬁ'aﬂqﬂﬂsﬁﬂﬂﬁ'ﬂﬁaf‘r
2.1 Limestone Day Bin : WnThiifiL Limestone 17Sutaufisswadmivmsldm
151 7l Load MCR
2.2 Ball Mill : ‘ﬁmﬂ'ﬁm Limestone THTu1ad@inasnm Spec. (Product Size) MYIUA
23 Belt Weighter ; ¥mehAilun13 818849 Limestone 910 Limestone Day Bin Tal§
Ball Mill
2.4 Ball Mill Sturry Pump : #HPN#i Transfer Slurry 911 Ball Mill Tanik 11§ Hydro
cyclone
2.5 Ball Mill Slurry Tank : Y71 (Storing) Limestone Shurry figfau191n Ball
Mill Slurry Pump

2.6 Limestone Slurry Feed Pump : YW1 Feed Limestone Slurry 11léfa Absorber
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2.7 Limestone Slurry Storage Tank : AP Limestone Slurry fi'l¥u19n FGD

Additive Preparation System

3. Absoerption and Oxidation System
Auszuvifinsziaunsfiafa S0, eonan Boiler Flue Gas Tavld Limestone

. & = o o, oy R a
(Calcium Carbonate) I UA1IN 'I‘ngﬂ?El”l‘lJ‘i 1204 Absorption Area Wae Tank Area ﬂx‘lz‘ﬂ

ABSORPTION AREA

GAS ; ABSORBENT
80z ——» HS0:

%

{elogac
vdndef

H*+H50,

l,_%

Ca(H80s} 2

TANK AREA
OXIDATION AIR ca{:i &
0; 5

(OXYGEN) 4,80, +Ca504+2H:0
°a°°a—~-$ {GYPSUM)

{LIMESTONE) oM

FLUE GAS —

ey, A

ABSORBER

gﬂﬁ 6 Absorption and Oxidation System
(#1311 : RITACHI-BABCOCK KURE WORKS NO.1)

mMsvinlfnsetlu Absorption Area Reumsdedl
H,0 + S0, <> H,50, <> H'+HSO,
CaCO, +2HSO, +2H <> Ca(HSO,),+ CO,+H,0
fiufle so, azanefuthlu Stury ud29g gl Sulfurous Acid (H,S0,) nnhiah
ﬂﬁﬁ‘%’mﬁn CaCo, Tu Limestone Shurry iz“ri’iwﬁﬂﬂiu Absorption Zone 18w Calcium
Bisulfite (Ca(HS0,),) |
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M3UfnTelu Tank Area Seundeil
Ca(HSO,), + 0,+ZH,0 —> CaS$0,.2H,0 —> H,50,
CaCO,+H,SO+H,0 —> CaS0,.2H,0+CO,
Calcium Bisulfite 11910 Absorption Area ﬁmﬁﬁ?m Oxidation 11 O, U Flue Gas
9218 Calcium Sulfate (Gypsum) B9n3UIUMS Oxidation azvhl§Asen 1§edweuysalifle
Huffafu Oxidation Air 14 Recycle tank 9 Ca(HSO,), annsofinl§seedesnduas
WAougildhi caso, . 2H,0 (Gypsum) uaes H,SO, (Sulfuric Acid) At H,50, Seinlfnsen
21U (Neutralization) fU Cac0, de lalFsasamavinl §i5e1 (Reaction Rate) 404 H,S0, iy
CaCo, Szganiidnmanl§ise1vos CaHs0,), fiu CaCo, Fanszmmshinlfasenes
A04d 111583 Recycle Tank Residence Time #18 ¥hlvenunsafdaiie so, Tu Boiler Flue gas
lasudeans
FIMIUILUU Absorption WA 51 Oxidation ﬁqﬂniiﬁﬂﬁﬂﬁ\i‘ﬁ
3.1 Absorber Spray Pump : ﬁmﬁ’ﬁ Circulate H?Bﬁﬂﬁ'lﬁﬁﬂﬁmﬁ Absorbent Slurry
niunlvuneiu Absorber 3 Absorber Spray Pump udaefazAndadmiy urne
Spray Stage
3.2 Absorber Blowdown Pump : ﬁmﬁwﬁﬁw (Bleed) #1119 Absorbent Slurry 211
Absorber 118 Hydro cyclone Feed Tank
33 Absorbent Shurry Sampling Pump : nvhii dadavehe Absorbent Sturry Tigu'ld
483 Density Meter 8% pH Meter ifio310319¥ Sampling
3.4 Oxidation Air Blower : Finedit Feed Air M3 Absorber Lﬁﬂﬁﬂﬁﬁ?m Oxidation
fi SO,
3.5 Oxidation Agitator : P Feed WO901MA (Fine Bubble) 1$111/1u Absorber
Recirculation Tank
3.6 Absorber Agitator : ﬁ'lﬂﬁ'lﬁﬂ’m (Mixing) Absorbent Slurry Ineruduneiu
Absorber
3.7 Mist Eliminator : ‘ﬁ”l“ri‘lf’l‘i':ﬂi LiBf (Remove) ﬂﬂﬂﬁ%ﬂm‘g’l (Entrained mist) 890910
Absorber Qutlet Gas
3.8 Emergency Head Tank : ﬁ'l“r'i‘lfﬁlﬁu Make Up Water Adwmsy Emergency
Quenching
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4. Gypsum Recovery System
Gypsum %38 Caloium Sulfate i Product fifineInnszanumstia so, Fevedl
NTLUIUAIIUEN Gypsum 88NN Slurry Iﬂﬂﬁqﬂﬂ‘jﬂfﬁ”ﬁﬂﬁﬂﬁ
4.1 Hydrocyclone Feed Tank : ﬁmﬁﬁﬁmﬁn Absorber BlowDown Slurry ﬁau%an
Feed 184 Hydrocyclone Tow Hydrocyclone Feed Pump
42 Hydrocyclone Feed Pump : W7 Feed Shurry 910 Hydrocyclone Feed Tank 11l
£ Hydrocyclone
43 Belt Filter : it aaiioanin (Dewatering) Absorber Blowdown Shurry Héq
nflgTna Pre-Dewatering 938 Hydrocyclone Mosne By-Product Gypsum
Surface Moisture 1A#10131 20 wt%
4.4 Filtrate Retwn Pump : ndhiidade (Transferring) shfugneanin Slurry
(Filtrate Water) a1 118l FGD Additive Preparation System Wag Absorber
4.5 Filtrate Tank : ¥NUTNASAEY  Filtrate Water Lag Hydrocyclone Overflow i
13 8% Feed U Milling System LLA% Absorber
4.6 Gypsum Conveyor : 'ﬁmﬁwﬁwﬁw By-Product Gypsum 19 Belt Filter Talgrg
Radial Stacker
47 Radial Stacker : HWVhAAUIRZEY By-Product Gypsum 990 Dewatering
Equipment Talés Temporary Stack Pile

4.8 Gypsum Stack Pile : i daiiu By-Product Gypsum

23 MyInTEYnungauEe e (Root Cause Analysis)

f3patleyviounnues Reheater Tube

2.3.1 Yeyamamniin

Plant

MW/Unit 300
Equipment Reheater Tube
Material SA-213-T22

Tube Dimension OD 63.5 xt5 mm
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Design Condition of Equipment

0

Outlet Temperature 540 C
Inlet Pressure 421  kefem’
Outlet Pressure 40.0 kg/cm2
Inlet Flow 9514 Tonh
UszIamsldaw

First Synchronize 17 June 1974
Commercial Operation 17 October 1974

232 o soi

mndeyamaasieiaySinaniuiuves Boiler (Boiler Make up Water) 4045l
wivardou Wetuit 30 gmaw 2546 wuhfuSaginhind 39188nsAenwrams
asvinSinanieansderies mﬂmsemﬂﬂauwuhﬁﬂ?n1m1fnﬁnﬁﬁ1qqi‘fuﬂdwmn (570
aziBoRnTmsAINEN) unzilFosiainunanuSnad 6 1% 3¢145ms Shut down Boiler
onsaemey Tufuil 8 woedmou 2546 M 0023 w. uasdhiMsaTTeLleM
1523184 10:00 4. FIWY Reheater Outlet Terminal Tube No.14-4 lunmg ¢ 14U D) Wnndu
6 % ian eMuszm 9 em, M s, Teihins Fanlfeuviefdenie uasiims Start Up iy

N 12 WAt 18U 2546

A w aa .
M54 2 uEaaEan1sa a9 3aLsnaniualve s Boiler

Sudt e (Ton/h) Load (MW)
30 0.0 46 11.75 180
3.4, 46 14.7 150
6 Wb, 46 220 180

(i : sdlvithndmnuden, 2003)

¥ ]
waneneg  AnlTuaniu@uinan Load 180 MW 1/3$07% 6-7 Tonvh




18

2.3.3 amuaNNFuHIe

WUTOBUANLTIIG Reheater Outlet Terminal Tube No.14-4 (Huanyn € 'l D) 15w

b ]
U 6 %4 uANEIUTTUIN 9 om. UAZNY Scale Meluvie MeazBoauanlugli 7 uaz

@

314 7 ueman mlaesanve whumisiifianudame

(9111 : Tl fhndannuden, 1974)



SA213T22

SA 213 TP321H

51 8 ammanudeve

(3 : neanaaevlss Il mdsnuieon, 2004)

2.3.4 35n1sasieaey

2.3.4.1 Visual Inspection

19

3 !
23.42 11 Replica (WOATI900Y Microstructure UDINONIA@ITIU (SA213-T22

0 SA213 TP321H)

»
2.3.4.3 A379801 Dimension OD. ,Thickness Y04V0YNG0ITAIU

9
2.3.44 3991 Scale Thickness YOIVIDNIIOIEIL

23.5 HamMinsIaoy

23.5.1 91AN159 Visual Inspection WLI08UANTIAAYMY Thin Lip 017158170 9

URIAT UAEWY Scale neluvio Danumziiiu Scale A61 Hun

 23.52 Wan1s1 Replica

2.352.1 9AN15a32880U TAs9es 9u0avinuS nsouToran (Mat’l

SA 213 T22) wu Inseas ity Complete Spheroidization ag

& L] { =) =
Elongate Grain ¥4uaasdmisuaniiguvgil 650-730 °C 131w



20

AT DYUANLAL TEHLHININTBBLANIITENIN 6.35
BUAIAT W Complete Spheroidization Class F L1 Carbide
Network fupunswantios
23522 ninmissivaeylaseaieusngie Mat'l SA213-TP321H Wy
i Tnseerd1a8iu Austenite 1azil Carbide SR UVBLINTY
2353 WAMIATIVEDY Dimension YD IMBTATDITIY
2.3.53.1 91NA15AI900U Dimension Y9919 Mat’l SA213-T22 Hi18
asBeadsil
2353.1.1 OD H&WWIT A-C Az B-D Hvu1a 58.80 ,59.93
mm AR (Spec.=63.5 mm)
2.3.5.3.1.2 Thickness T MM A B.C uaz D 1if1 1,72 ,3.26
,2.88 10% 2.64 mm.AUAAY (Spec.= 5 mm)
2.3.5.32 11NN15ATIINOY Dimension Y99¥19 Mat’l SA213-TP321H §
senzBoadd
23.53.2.1 0D fiduwiis A-C uas B-D Tuiia 59.32,58.35
mm ANRIAY (Spec.=63.5 mm)
23.53.2.2 Thickness HIRUML A,B.C Ling D §If16.69 6.6
,6.82 LAY 6.09 mm.A TR (Spec.= 8.3 mm)
2354 WAMIAII9ABUSN Scale Thickness YodnaRrosdIY
2.3.5.4.1 Y19 Mat ‘1 SA 213-T22
2.3.5.4.1.1 Maximum Scale Thickness #1111} 1077.47 Lm
2.3.54.1.2 Average Scale Thickness N 1068.546 pm
2.3.5.42 19 Mat ‘1 SA 213-TP321H
2.3.5.4.2.1 Maximum Scale Thickness /1111 126.93 Lm
2.3.54.2.2 Average Scale Thickness WMHY 107.84 HUm

2.3.6 mIIANinNUEaY
VINHAMIIATIH  Microstructure  1A8S Replica  WuTasea$e  Complete
e . ] i oy . Pt A
Spheroidization Badflumsiffeunilaslnseadioves Ferritic Material waznwuiwisuani

= o, < L .
gUNU (Metal Temperature) 650-730 C FIINI1AT Maximum Metal Temperature Y99 Mat’l
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SA213-T22 (649 *C) mudafmunvos ASME Bemsidnmganhisgamgisandadiune
Wzt IFiiA Steam Oxide Scale 981959937 Hazh ¥MalianuruIaaas Bannnsasa
aeuuazdn Scale Thickness Wuhldneadudd uis uazdanuvunnialnd uazein
A MANUHUTIBRU DA NI AANL5Z 110 65 % (Max = 5 mm , Min = 1.72 mm)
nndoyanomsdnszidiedy  aunseagdhenudoneifaiuR  Rehater
Outlet Terminal Tube tiuauden eI Long - term Overheating tAasnvie ldsuaudou
genhgungiveaefieenuuufarofuihunanou Suiliugamgiifigan Maximun Metal
Temperature 494 Mat'l SA213-T22 fiuuzsi13Ine ASME uagiimsazaunmudenugs g
Remsulfenuaslassadiedingn sldauuiusweaieannssn lisunsesumsy 1§

B I -

HNEITIR) * 91231955 T ASME fMMuAA1 Maximum Metal Temperature f143]
Yaqmannd1 (Mat’l SA213 T22) i 649°C
JaRaumund (Mat’l SA213 TP321H ) A1 816°C

2.3.7 aglaung
A EovIeN Reheater Outlet Terminal Tube tHuAMuTeM18 MUY Long ~ term
é 1 = o ¥ 4 = = = 1
Overheating HIo19fAINETUHARD MioUSHUAWMHTIARAM@EMeTgUNIgaALNIT
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