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Topic Contact

Introduction Siemens AG K. Chr. Schulze

> KRAWAL for thermodynamic cycle design SW H. Naegel
> TDY for thermodynamic monitoring SW

> FMS for Boiler material fatigue monitoring SW
>GTA for Generator Temperature Analysis SW

> 0GS (Operator Guidance System)

Introduction T3000 (DCS) K. Chr. Schulze
Introduction and Training at the Siemens Simulator H. Kretschmer

Ongoing T3000 Factory Acceptance Test H. Lachenmaier
(Yoshinoura-Project, Fuji Electric) Eckhard Friedel

Horst Jackisch

Hands-On-Introduction Operator Guidance System (0GS) H. Naegel

2x1.100 MW Lignite Supercritical, one-through Power | H. Jens Koellerer
Plant (large T3000 DCS Installation)
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w’p%ﬁ?ﬂil?‘§ﬁ~%ewﬁua§ggmo
L4 gmT LA nkhr b1 E£R* i kRi+ (Fossil Power Generation / Renewable
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ﬁia?l?,f fie @ (Power Transmission and Power Distribution ): &
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Mr. Schulze %4 - H £ 77 2 % @2 B & & @ a4 ZH ST ART R
FH- N2l e g TR T RIS DT R F TRT AR E R o

[ ISIEMENS AG P& iRl ~ 8724 & &b

KRAWAL (Thermodynamic Cycle Design SW) @ % Bu#t 4 BB RHF 65 * UFR 2 E

AT g > TRy i e E S o u{,’é,’:,cf’fgj_ﬂ -

TDY (Thermodynamic Monitoring SW) @ & | B8 44 T fr k 30 § @ 0F 2 2290 5 0
HEERL B FRDNDEHRL > VEFHEAFHEP T )  FPRAFTEIRBTRE

R o

[F

KRAWAL as Calculation Engine for
Performance Monitoring = TDY

Real Plant_

measurements:
pressures.temperatures,

e L ﬁﬁsﬂom‘.,.ekz
Input '
+ ambient cond.
» fuel parameter

» cooling water vjirtyal Plant

* contintious monitoring

+ analysis
calculated values ) diagnostics
pressures.temperatures, :
mass flows, ...etc * reporting

Compare real plant to computer model!

* pressures, massflows, temperatures

* power

+ efficiencies, TTD's, cleanliness factors
* key performance indicators

FMS(Boiler Fatigue Monitoring System—)#h¥g & ¥ & Bl % 5Lt {8 e iF S X A1
EmpHERY R EE 4 W%’ﬂ%¢ﬁ4kﬁ‘tﬁ‘@&ak& AR A LR
(creep fatigue) 2 MFr#H Mk ¥ (low-cycle fatigue) 2 F83|5% © 3% 4 3Lv 1 47
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GTA(Generator Temperature Analysis)# %‘:%iﬁfi TR ARSI ERITIFIER TS TN
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YA AL B0 Y T CDCDAS A AR indl ke & 3 2 2 SPPA - T3000 B =
o SEEATH A (g, T, TR DI e Pfiﬁﬁ“:}iﬁ‘f‘ g

XML, Java 2 4+ ekt  H- PR o R 1F S 422 ERRE b T
Lo T R RS T R S b neniz e PO il S il (*ﬁf% L) TR
FIFB i s- P 7R 3 WRETR U GE S NERT R LR R AT A

ECS™ - The software heart of SPPA-T3000

| Reliable [ Easytouse |  Nevergoes Obsolete | Platform for more

SPPA-T3000

Thin g E

Clients

C

Built-in .
Web Server
Java /XML

(

™
ECs™

» Java, XML, Object Oriented

= Single Software Image, Standard Components
= All data integrated

Classic DCS

» Proprietary hardware components

» Operating System related programming
= Multiple software tools and data bases
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kg o 4k FEAEEHE AR OHCRAE T Pl RE 4 Simulator & Emulator 5 4%
L EERE AR enmEY o Bl Stimulator 7+ ¥ A~ £ o
Slmulator £ }:«ﬁc * 22 DCDAS #p P 3k &  Emulator = 2 % 4 * DCDAS 3k % » 11 & »iE = Ff
FBEE 4o > APCH T Stimulator 5 FEE L FHEE -
XY EFPF RN L3 BB B S
Lo dgd 2 S 3™ A2st inak 2 ¥ L@ L S AR A i
2. Fpd SRR PR e § AT
3. URGERR A o B E E b R 2 B if 1 RIRE
4, P PSREHE AR
5, FliBREFIRNEEA A AR IR TR o

TBS (Testbed Simulator ): # H#E B 1 & (75 4| BIB/ B 2/ A 454 5 ~ &2 2 475
FAIER SRR E T FHFR Y o I G F R FRAR A LTI 2 ST PR
PR A AR R o 5 A 8 B (hardware-in—the-loop) & st ¥ P-i % & % si#
wo FURRRFER o

0GS (Operator Guidance Simulator ) : %
B FE B A R U 2R S AR B E AT
Boo

OTS( Operator Training Simulator) @ % ## ® 2 > # ;% (Full Scope )H##HEE > “,%
"ﬂﬁPL#Lﬁ@%ﬁm”ﬁf’”ﬂﬁ%?ﬁam%ﬁ’ﬁﬁiﬁ%i#ﬁ’iﬁi
%% -~ Generator Motoring(# & # .53 £ ) ~ DC Failure (E i & ki 4 ) ~ &« Al
W frds p oo X ¥ (LDC Runback) B3t Ff3E 45 % 48 ~ <+ /4 #r-kij’ 4 Rapid Unload
ON(P-i# #r§*) % & + ¥ it Malfunction (B ¥ ) o

BRETREEA RV ARG N EE
WA Wh e 4] h N2 FFRE R

oGS orS

| BrE R , ,

3% ) 75%~90% for main functions
(Modelling 90~98%
(steady state)
accuracy )

PR TARAD C RREN | LA URA Y TREES

1. #S‘iﬁill ,:Li L‘fu 2. #ﬁ/ﬁ@.ﬁ ai\l%
RT3 e (malfunctions)/ %yl

(Scenarios) k3" 3k % |

fORVHCAL, Acde, s, iR, | Pk ~Mid Syl (Scenarios)

LT b HOES PR W R Eﬁ?*éj (Archiving) ~ 3&% 4 47
L (Trending) ~ £ 4% (Replay)
b 550, 000~800, 000 ® ~ 800, 000~1, 300, 000 &% ~
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(=) ~RWE # o' d
RWE 280 ¢ v AL B I & 530 USR5 f FAARATT Pric ~ V4 3 TRGERE 2 g«
ﬁ#ﬁﬂ’i%“ﬂﬁ‘%*ﬂ‘ﬁﬁ‘ﬂé‘$%ﬂ§W?34?Fﬁﬁfwmﬁ’
B %4150 ¢ o 2 & ¥ 5 OEHFEVRAOREF HE T RO 4 FTREED
R IRAE o p%}%é~%%# R (R H%)7s”%&ﬁ1?ﬁﬁﬁﬁ$
(300MW/B00MW/B00MW/TT00MN ) = s+ 3% @ wHfk H 5 § P+ 27 f F2% o
KWSH3+ 222 B8 & ikl 1 vl %”rﬁ.j—_z p;.é%ﬁg

- BFTARER LD AFTAHFZ L LR P 24848 %J& A
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1"? )3@
2WRAMEIfETRL LW 15-18 B o EEARIF € (CCl) T RusEx
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RVE %+ £ARE* ~mH$3hT 4 27 > R £ 2E309% o 4= %30T it

Neurath # % » %% % £ 5 229 ch2 38 [100MV 2 %% 22 2 a5 /- =

E#/ARR A E /A% TR E R/ TR/ e BT MR AEE S 1400mm 0 4K

FO2WME o BEAR Y T E R > B (2, 100keal/kg)~ B & B ok 5 (56%) ~

AR EEE B E o e R B B T B3 Optimized plant technology(BoA)iE ¢ »

PLHOETI B AR BRI R E P Gl B eAR R B e TR R

FTHRICFTZ A2 - o F T3 R BRI E AR ERE  TRFB

WREPDIF L A b TR S L o B e 5262 x26 2 ~pEFE 170 29

SR PR TS B F R 5060 2% LB Ty 2010 & A - 48 gl

FME 2P fF 5 A & SPPA-T3000 4241 & 4 -

RVE = & $f% = § "= B B2 &

L 3% % Foes -

2. FEL ET R % [so-called fluidized-bed drying technique with
internal waste heat utilization (WTA) > ¥ & 7% 20 T 309% =4t ] -

3. =i R A 450MW Mo avimg TR I B F 1 (IGCC) » CO2 3 Efrik
(CCS) 2 it chz § 1t pdf S o

Technical data per unit Nennbetrieb Ausle;;an:;
Furnace capacity MW 2,392 2,800
Raw lignite input (guarantee lignite) t/h 820 1,326
GCross capacity MW 1,100 1,122
Net efficiency % =43 =43
Steam output t/h 2,870 2,960
Main-steam pressure/temperature® Bar/degrees 272/600 280.4/600
Hot reheat pressure/temperature® Bar/degrees 55.5/605 56.7/605
Condenser pressure mbar 48 48
Feed heater Stages 9 9
Feedwater inlet temperature Degrees 292 294
Flue-gas waste heat utilization Degrees  350/160/125 350/160/125

# 3~ BoA2&3 T AAZT=A 110OMW 4% o Sf%
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Bl 3 ~ BoA2&3 T RAZTRA: 18 e

(1)~ A2TRh s 7 22 F @k T

. RBhiperh

i s d; 2B Tk 348 % (Suberitical Drum Type Boiler)i& #tqef gh2. & » &
AR PR ATRZRAIE T DRABR AT GRE RS ZRT T
R B R LR R R T DG R AN AR BRI A
ARhS S AR R R A T 2 o B ok SUR 4 K 4 31222, 064MPa

(3, 200psia) » % § & E 3)373.99°CHF > 27 = 4p % R A8 40 IF 2. 0. 32195g/cm3 > =

MEH L -4 R B RA AR B2 R Sk et fe Rt 2 B g 8 e
AW A P - FEETTRLIRZTERE TR R RS P LB TG RA
ERZTRARA o AKT TR Y 1 TR PR 4 E R AL B TR BE(Critical point)
PFo e @A RA AR R A WR 2 AR 0 T4 e 1P A P57k (Rankine cycle)
PR R R ATRR B K o TS AETRA R 4 48 e (Supercritical

Unit) » feft B0 ™ F RIS T TRA R 4 82 (Subcritical Unit) - &Y% 13k 1T
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BN EET AR Y R B R AR R TRAR S
AZTRR B4 My 2 ALALTRA B 4 &b (ultra supercritical ) @ Hip kR 4 §
Fldedow 9757 o AZTRA B4 ship 2 ket H Ha25  F0n (Once-Through) = 5% > =1
kgL s At R AR ZE 2 ERERT LI - I P RS RFH AP Y
oo SR FOARKARIE > ¥Rt O] 2 R A BP0 T R R ok
A e 10 A BT o

4 i B4 #F (MPa) z i B4 F= i (MPa)
R 4 < 2.5 Tk R4 v | 16.0 ~ 20.0
YR e 3.0 ~ 5.0 R RS e | 22.5 ~ 28.0
B R4 8.0 ~ 11.0 | AedeTehlt R4 48 > 28.0

AZB R 12.0 ~ 15.0

o4 B R S B F

PRESSURE —=

SPECIFIC VOLUME —>
———DENSITY

B4~ 7 kT R

SR N R St LA ] S e

Lol g~ P RETVERZ S
feo0 P @ AF

4

=
B
)
9
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BB T A e
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Critical Point Sohan
] (725psi)

Temperature (C)

- N P
IlrIﬂlll g ’ e
| 0 LN
¥ My

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0
Entropy, s (k/kgk)
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AQT\'?’}IL ﬁ&“ﬂﬁq’f = :’Z-ﬂ %@%}?—TI%\/:‘&\ '&fb.?]’( j:' * ; ﬂ_, o
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AWnet =
Whet
I
Hao
o]
T-12
o
©-10 |-
T L gt
é i @rcf/ i
36 o ST W G 27 Single
(o[ o) Mgl g
% K e Double
E 2 [~ z Reheat
b 18.5 %

535 560 600 650
Live Steam/Reheat Temperature (°C)

B9~ £ #5200 (EPRD
3 L eeRh 48 2 535°C/18.5 Mpa ( 1000°F/2400 psi) 5 v # A %

3

FIpb 0 R R MR T A A o KA R 2O RS B BT T AR TR
R BA BRBDBNLRAAKFER - H ST T R AR A RBEAIRS (T
B g BRIARF O 0 TR E G AR P E @ET > AR PSR R
FE DT w2~ o
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Steam condition vs. Plant Efficiency

m;~¥

n538/566C 1 = |
§M2§%m%c_;:ﬁif;_L
> I e -
g 566/59 Crpmemmmgm— "
243, _59_3/5_9”_"6+_ R
e ‘ 6008 0C 600/610C
g
S £
§ o
[a®

16.6 24.1 24,5 25.C
Main steam pressure (Mpa g

W10~ & fB AT R4 IR A B 22 N IR T T2 ok

Thermal efficiency & Steam condition
+2.0F

+1.(

LR

-2

SOk

Heat rate difference of turbine (%)

A4

169 24€ 25
Throttle pressure (kg/cm?2)

B 11~ 77 f5 22 T s A FAp 44 2

2. QTS gt B AR

TR R T R R PR R AR Ar o IR e Kk 5 A ook T DR
#E#T’?%?’F% BRI RE A AL RIS HE o o 3Nk /E.fir‘lkﬂgf\éﬁ"ff'm_&
o F R E ABERET BB AL AU E (heat flux) B ®vi 5 72 F 5 Ra § sk
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AERARA NI E QR RE o R-APTARRIE ARG S H - Apin iR
ok E R L EE - R > A MR BRI R B KRS E R o Ttk
WE ERER LB IGRARE S J T ”’?ﬁﬁ’ B A R 02 F A/
ﬁ*m%%’wkﬁﬁk% Jr@&%%B—~§%m&%$32ﬁii%%o
(=) #HhogR7 55 @& kg5 ¥ # spiral-wound #7383 > ,"é,a‘;qii ;JL’J(
e IR RESRe ¥ 0 X AIDT 0 BARAREL J\:I%*g«ﬁ: % (vertical ) 7%+

X#H 35 W 125 %A spiral-wound fmk 377 € i A g A %‘?(support)mﬂim %7
2o P o Bil * gk E % & spiral-wound & Vertlcal 73K 3t 0 4% Arch tube 1T
%F’& spiral-wound &7kt > 2 F Bl * vertical 3 "‘mej\:[%, o e FIxH IMipd-v ’F

FOFREARG - R TR E N R X REAGORTBERE ST
BRE o E IS LR R SR -

(Z) #HEBERRBF DA LG F P RMOUEE (nass flux, kg/m2s) i
(mass flow) » kdrii-kiah ¢ &£ e & & o ¥ spiral-wound #7358 e § K3 A
TR FLELE G r'v'ﬂ:bif’"\i f < *t vertical #7]a%g# » ¥t spiral-wound £
3| m{’ﬁ? AETEFRFONE S REDEBERZ BE T ERRR ARAATR B

ok E R o e AW ﬁz»!fzﬂ‘L splral—wound GRKEE A N el i R L
FEREEEN G ARYBE O T & Arch tube 1 ¢ B A2tk Vertical #7)
AR
e g Vertical tube 7 i &7 K endt B> A 32X 2 HERBF ORI Ft 2 iR B M
HE RS REBER LABE AT R EHREH R p ¥ TR I A B
Flpt F & 22 d vertical tube &t ek B FRt A RAEE P &*M&s%ﬁi(riﬂed)ﬁfwi
|38 K f24 vertical tube 32 8L > Bl 13- X d b iF it ki b @ fx/;# BT 0
R E TR R o A R FH AR AR R R Ak E v R
WiFio- g8k ig» AP W Siemens 2 & 4%t Benson Boiler i & it FE i £ (Low
mass flux)k "2 b i it RARS B F FAT L P > WP LA E o

RABRAR Y F TEELE AR 2 READESERL > A I AERKR 7 11
M ME P TR R 2 AR E B £ B A E(420°C) o 2ttt Bdhlp
F AR Ee T ZRE T ORRT o Mt ], 050kg/cm2s 2 MOFT R K EPE T
ERSEF R R AN A B (p BRI REI) > F kA e B RT L IRIEIS-
B o B2 0 FH* 330 1,000kg/cm2s 2B FRU BRI R EEF R E 2 A
fed B (RS Rk FE ) E R A BER RV R 2 B2 S B a2
KPR P ORI T8 AR THELERATEEE 2R ERESE
FoRBE XA A P %’;&:;Lﬁé—;,, BB 5 AT p AR RGN
%’%%E? PR B P B4 o de gt T UG o R E DA BEARAR T R R LR
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Vertical Type Water Wall  Spiral Type Water Wall

a=Heat Flux, b =Water Wall Outlet Fluid Temp.
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