19321766

Hike TR
UDC
7+ L i X
TRT TRERE EHEFIHAAR

BB XKE
BB BT Rk HE

Flb ks BRI 5 TR

B S SRR
BiEEM R Bt =R % B . B
SRS TR \
WAL, 20086 H10H wXZAHE: 2008%F7H7H
SR I SHERZER: %Zv’% VX H
wom oA oA S HOH A2

%t K %
2008 £ 6 F







. . - | |
A Thesis for the Degree of Master in Control Engineering [ MWLWWM@WGWGW

i On Stability Control Method for the TOP Gas
Pressure of Blast Furnace
Based on TRT System

by Liu Yongjun

Supervisor: Professor Jing Yuanwei

Northeastern University

| June 2008







I &1 %7 AR

—

EANEW, FiRRXMEAIRLRESIMAE ST RAM. WP HTAMRR
MEbRERSS TS, FESHMACLRREETINMARR, WA AREAA
JREE AT AL AR . 5R—R KRS AT SRR R O f

W T R R T
2R XL ,).m:g%

M 8 )Y

FALE ARIRE AR P

AEMRIEERNBFBTEE T HRILREFRXREY ., ERFARIEME: B
¥ RAERURE 0 E KA KRR R RELE, AR ER G
e AARBRICKFETLUKELIL LN SBRBS ABTRAG REEFETRE. &
o

YEE R SITRIE M AT o) A 15 & R B4 G
(E o —%Fo —F¥n PEo

S S B MW%« 1% %

274
gpAm 0. ). S T, &/







ke N

FIKF M+ a8 #HE

TRT BUER P IR 5

Rk

AP TR S 4R T 1M 7 % i B (Top Gas Pressure Recovery Turbine Unit, TRT)
2 B AR EASENMEN —KAEECEE. 0T TRT £ BEET DR EEME,
ARSI, REWER, DERT AR, TR, BRTES, BET
R, REBMEIOTRFREE. EE TRT £ ERAMTIRA LR RS
WU REE, BT &R & ABIFEIIERTE/ TRT 250N, BH TS
B TEN R EEAEETEEWRRITR.

AR BTN 26TRT 55 RABE R AR ETORET, BIRA bR EsR,
MERZOBE BRI ERRARTES: ARBEELRENETHR, B
ABB DCS #ZH| £ /8% T & Symphony Rack %%,

AR AP RSB R ER, MEREEEEST T 40, BT TRT
RAAMEERIEN AT A, B3 T USHFENEERITE A, &
WAPTRIE 1 A IR BB TRIE H i bIAE R, B T 8B ARG TEESIE, W8
BERGEAT T BV AREMNT, FFHEMT T TUEN R E, WS AR R T
HiR i,

EINBTERRE, EXRANRBRAL. EREZLANBESE. SR E%MHM
BN, R PR THME R RERH BT, USEEENE, FYED
BRI, AMAHEE ARG TR, ERIE ISP TUE NS, 4
W T B TUE D TR S 5 2%,

AXBIEEOET TRT REMEBRAML, HPa5ETRFBERH A%, RS
EHRARMSRMMAL. 3 ABBDCS REMIFA, W7 T s ZAI0BETH,
ISR ]S CPU BB THH 1/0 #HMEENEIHN SRR ES, FMET TS
REMBART, MBRERATT. BRI g R,

ERELEFRNER, BHMRY SR, Z50EH T LA,

KEEE: BPRTARIEE TRAKHTRT: BUitbbibl BOW G5 5% BHE
Biit: FILS: fi

II




[




Rl XFREFIEHL Abstract

On Stability Control Method for the TOP Gas Pressure

of Blast Furnace Based on TRT System

Abstract

Blast Fumace TOP Gas Pressure Reeovery Turbine Unit (TRT) is widely accepted as an

effective seeondary energy reeycle device by domestic and international iron and steel
enterprises. Because TRT Unit in operation does not need fuel, without degrading the quality
of top gas orin and fluencing gas consumer’s normal use. However, it recycles considerable
energy and lowers the cost of smelting. It is a typical energy-saving and green project as it has
significant economical benefits and meanwhile reduces noise during the proeess. The
prerequisite to operate TRT Unit is to ensure the stability of blast furnace top gas pressure.
Therefore, while TRT Unit is promoted by the metallurgical enterprises and research sector,
one after another blast furnace to the stability control of blast furnace top gas pressure accepts
widely research and development as an important work,

Based on the reconstruction of Capital Steel Company 2 # TRT control system, in
accordance with the actual production requirements, the data processing systems of the
original system is reconstructed using fuzzy expert system to control. In order to maintain the
continuity of the system operation, the original Symphony Rack system is replaced with ABB
DCS control system.

Based on control requirements of the top gas pressure of the TRT, the stability factors of
top gas pressure are analysed. The construction model of top-pressure control system is
established through analyzing the configuration of TRT system firstly. And using classical
step response method to identify the system parameter, a practicable system model was
deduced with the static blade opening degree and bypass valves opening degree as the control
objects and with the blast furnace top gas pressure as the control variables. Then the pipeline
system is analysed in range instantaneous while the balance control equations of the pipeline
system are established. The theoretics foundation is proposed for the design of control with
analyzing the stability control of top-pressure.

The expert system is introduced as well as the development situation, the construction
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R KFMEFEHL Abstract

step and also the advantages and classification of the expert system. Based on these above, the
design of the fussy expert systems controller is presented, in order to improve the control
effect and to enhance the robustness of the control system. Therefore, the theoretical basis is
provided for the applications of the locale reconstruction.

Finally, the components of the TRT control system, including logic control systems,
feedback control systems and the monitoring system, are designed. Based on the
characteristics of the ABB DCS system, the hardware systems, including the configuration of
the process control station, the configuration of the Project /O module and the configuration
of hardware parameters, are designed; Also the software systems, including monitoring
software system, process control software system, are designed.

After the reconstruction to operation of this system, the control effect is improved
obviously. And the indicators have reached the industry-leading level.

Key word: Top Gas Pressure Recovery Turbine Unit (TRT); stability control; fuzzy expert

system; design of the control system; top gas pressure; blast furnace
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IR RHE BAIIR, Hx TSR ENEE,
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R R RGO E M TSR, By RO GR%E, B —EME
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BHRARE— AN LERER AN LERRBIPTEN SR R R (S
BT AT DL R R — A S R AR ), JF ELAESS 18 IR LRt K B A B E A 5K
BMRSA MR AT UM T IF-THEN MU ARRM AR DM AREET KR
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Fig. 3.4 fuzzy inference system
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Fig. 3.5 variables of the fuzzy membership function
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MIUANET Bt 45 18 TP BUR AR 45 R I Y BB 5

BAl, EENERALTHAOEMIREEFEEER S RERNARLAETE
H,

AR O SR, B R R 2R s BARE
BRI« IF X isd THEN YYisB B’ AA # BB MHiEXFR, REHZEA

S(RR—ANATTXRR)EMHFEX isd”, FHA Ch—LRF)HTEK.
Aand B are R, B=A R

Heh, BIBIERRIOGMT LR, Biia 2 ROEEMXRNTE, TlEF AL
B GRFAGHMRERERU MY ERRAMERES),
HMIXRER, & A
R, = I (4t () A (v))v(l—,u,, ())/ (w v)

ek, RN AT R LR
28



¥

RaXFHREF4EBL F2% B+RE%

BHIRE R RTRA
Ro= [ (1) Am, )/ s )

BHIXAR KRN
R, = J. (14 (1) > 115 )/ (w v)

U

KELTREFRRRPEI - MG EREH O TE, ML TFRRE FHE—A
W BRI — X B HE. TUEENEG T REEH R, FRAEEANERT
MEHERXR. TEX 5 Y M8 —8MRE, RE—EEKNKE, ¥Efe
—ARR, HHA—HXERAMREZEANS/MRERHE I, TSRS
BZIEIERXR.

TER M ILACHHTRE S, RS IR, W ol P o TC AT R Sk i B /M
REMILACERE, HLARE, REAMEMGTRMAMERE. YEXTEMREN, 1
BN TR, REHHEER RN, ’

Hep, HERLRr L RSB MMM S BER, WIER R ISR M
ERERE, ATHBERRMENICAE.

(4) FREHI 25

JR AR 28 (Defuzzifier) AT B XAtV c R LERIE B B (RRENMS )
MWy eV V I—F . MBS B, BERHRINIESZHE M BREREEN
£BHYy EHE. BR—ANEHEEMSERBEMUN. FddiT B RUEMESTH
AR, FUEBEX—RES LA SHIER. UTFZME ARSI E. — &
IR0 28 B B0 SR AR W) 2% (Center of gravity Defuzzifier), H7.00 358 R H) 22
(Center Average Defuzzifier). 5 K{EAFHR 3% (MaximumDefuzzifier).

BRARBIEEAGEHEEBEMLIL B BHMES) FRARBREHE(,=4,,)
P NBITRE b fE A RS, WMREEAARAA, WEBULFHE. XH NG
RAERBIE, RARERMERES, HERAEELZBT 4, WERFASHEE,
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IACPIE PRI R O, SoFeh) R R 4, B0 F TR
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B REEIR, Ba, RBRYRENTEIHRMRBENE SFERITEL.
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1 3.6 FxPdR R D FONE R RS ARV X
Fig.3.6 The knowledge acquisition of expert system for BF top gas pressure prediction
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Bt BT RGEANEE, X SCRA THEMLMNAIRE TR,

3.3.2 FPPTRE ST K W S Bk

MTEMAAM S, BRAELEEMLORE. RIEZHAPPTENHEERE
MEPEXNER, REKBERPER, St RA%, KU TERENHERYE
BAM: SMHHORE. K BPdxOED. B, SPTESES. B &7
PUEERXOES. BE: BFUEOLES. B BSFHHORES. B #§
SREEENORE. EHEERE. BENERZEPETE N 5EEN. 58/
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RER FPRIEEZHN X TN RROZLY, HE TN EE R,

ERTRA=ZAMENE. ZABENEE " cUBRERU EEHE L, BAH
WF=ARREEBL:
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Hep, 285, =(12--n) RIFH, - T0H. *BEEAREBEFRE Mmin)E F. x %
W&, pRxBIEH. BEHES 4 THNTET.
i (5) =y, (52, (5,)

BABLE ORE. EAERIRE R, MR, BN ERS N T MERIRIE.
RIE. BIE. EE. B&E. BE. £5).

EAPTRARIE ) BAERIB R BB R A, WmIRE, ERMSYSH T AN EHK
DER BORK BARK. BUAK. MK FmBEA. #mEX).
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SRK. WOBRK, BUAK. BIEK. BMRK).
EREEATRIFES, SRIIBRES,  Bihe, , BHNSRDT N TAF
HEDOEAR. WORK. WOBRK. BUAK, BMBK, MWEX, HEEX).

333 F TR H i & K R A R L AL P

ZiL— SN, ¥ EREMEET UME—SHEL BERARA P, P(0)
T, &, {H6, 6 MBEIENERMARARIH IR,

AR TR IR TR E X RAR AR LRk m i, MU 65 2w
PEAMEANEE, SiREPPTEDSHM. SRRITENZLES. HRED
WIBCR T TG BB B S 52 LR 5 B B AL 25 B W R AR AU AT I A,
M B EITRE R

RIESROSREE TRHEERLhHAEE AN, HIET 200 & HEEAN.
HTRIEXR, XEAH LA AR, i

LR RIS, BB ESINE S, WL REERK,
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LUXHLABRMRS, BRITBREEMMRE, WPTIEAZELAK;

MR AR, BB TS A TFERAAK, WP TE D RERA:

LPTENIFE, BEFHE A TTERARS, WrEREEE K.

| 10 S A R P I 5% 7 0 5 SN S RER I I 2P, LRI — B A

R:if X, is 4, and ---and X, is A, thenY is B,
R:if X, is A, and ---and X, is 4,,, thenY is B,

R :if X, is 4, and ---and X, is 4,,, thenY is B,
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R =QRI =Q[(Ah x"'XAmi)—) B:I:L"J(Au X“'XAW)XBr

=1
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=]
n
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Hl(Product Inference Engine), FLFE T LA F#E 2 {5 FIRINI 34 & (O MST #2, Mamdani
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eI — AL A PR MG B & B 38 1 A I PR BERR AR I B defuzzification) SUF
. R RAELFEBE.
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Fig. 3.7 the fuzzy-focus
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B—. ZHERETH 3= Fuzy R(W[i], i+21); B=RERERFH x[3i]=
Fuzzy R(W[i], i+20)
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Fig. 4.1 Speed control diagram

Q) DERTRA

AT MM BER B REERSENNE N NERES. FFMRIDE, TRT %
AFheid 2, BUERS TRT Mgy Ao E AR R TR S, DCS REHR
FEHIIEE, AMUERESPPTUES, EERIEADFESERAET. KA
WP TRE H I EE. REESHESEIFMT TRT BHALAHHOER, BHER
HITREMBA, SERERARENEBE TRT, B HRERAFRN SR, U5k
RF IR EARLED, MREPPTUE S IS0, DCS @l TR ITE,
BRI, RERPTIE N RIHKR EH,

WEETRAELED. LA, FHZMTEHIE. HPELEITAN, B
ZRTRLIE B A DFEHEE BRI NRE,

) BEPYTRES B RS

HNE, ARGEASHEE Y TURE R BIES, RERRERARE EHK—
AEAE R KRS TRT REMOTRSH, ERSCESNRANTERT, MR
SHL A BT PTRE S ETHDRE B, WUEWALR TR 2 5T R
. N TRT P T0E 7 9874 [0 P TOU T 00 B 0615 v b SR AP T 1< R £ 72 i ]
I B R R 15 2, RN, S5 ntP BUA P TIULS ) T 2L 42 TR P i ) BOE (E L 90
E(2KPa)ki, fh TRT 4 RS AT B 14 BE Bl AN s Bt Sy LI e i i
ek IS HRAEL &5 ) T A o, G IRALAERP T ) il 2 PID A1 RIS Mo Tl

40

led




g

A k#3454 FwWE DCS #24] & 4%i%t

I TRT AP TR 98 VI8 B8 B SR B R 1, S TG D A A S
ap

SNAREEH N, BT RPEMACEE— BB, BEADEAREY
WilRTE Is WSE2XM, TIERETFHORS, BHNEESSH. bTFRERERHEE
B, ERE TR AR I LLRAS, MBI R B LR TUE H (1 2k L F,
MRBAIEROES, BRERPTEHKNOBE, EELRAENEL. B, &
RBVINB S E T O Z FIFB 2 A SBRIFE, Kb 1 MAEH. FRHEHBEN
PETRRFERWZA, MREHNEERITE, 5 RS TR S5 E R
FRIRIURL, AT S Bk 4P T J LK O30 o 243838 W 1 TR i e
JG, BEPHFTEDREMEM E—TFME (+2KPa)E NS @HRIT R EIEEs, 641
WK Fy e ME, WEMEIE 8 &y UL SFRE, 7 PID BhlfE R F 9y TRIE /15
HIBUE TRT # FRERA, 38 REH XM,

@) RREHEZENRE

HFRYP RSN ERNR, AT B L% T R sin RS, MM ERET
RREHEE, RETENBEANENETRNOESOEAN, ARSKEME. B
WERRAENRA T TRREHEE BT RS, £ 00205 %5 5 Fais
HEMER . RWEEARHHNRIENZ 2E, 2EHERRERHIEE, PHES
RERYR, RIELEZEEEAFHTEERN.

423 KM

DCS ¥ HLABITH R MM E MBS EITHAT TR RE, HFRETEEMNERLM
B, BH#5 TRT UAFENIESYE, BeERAGEHTERMRSE, TERE.
TRT B4, MRGW. WRHMRLE. SHBRL. RIRL. LHARSG. Wb,
A ES. TR AES, BEEE. SN, REmE. REmE. LA, #
BCREE. REMETHATEON, ATERITE. Bililk AR ETes,

43 I RARTB IR

WU TRT RLHHF S RILEH DCS BifE, FUH Freelanee2000DCS HIALA K IE
DigiTool fic & Ay R MRIEL KII, 011 4.2 F7 7

41




Rk FRE ST #v9F DCS 4 % %kt

4.3.1 TEEHY CPURE

RHFE TRT A RENZE. &8 BEAF, 2REERSLBEZNREYXR
RAARE. B4 CPU MM LUHE TR MBEER N —AARTT AT . CPU R
RELMARMARAES, BLITEFNXEFESHTLE, RAKLEERESE
EZJL o

AR/ MRS - MER3E THARAS
[ ] [ ]
T e

# AR EINFIRS
Ao INCI?
@ TAINFI-905F R >>

CRLLE RTEN  BAEN  RTEN
1# TRTZ#)38
K 4.2 T BRI RS

Fig. 4.2 Order logic control system

CPU kb B 80305 o LA b 7E A 1 R BRI DigiNets(B4E M) R4 B kA B FI R E T
sk, RNTCERME R bR ST RERERES, #EES, LX588
155 . BURFIE@LTA DigiNets BLEEMFITUA CPU #fF, L& CPU BFLTAE,
# ¥ CPU H Mba ] L EL AR It A2 A R

B35 BT I BB IR ProfibusDP MEfF Bl LR VO 2 il fry il iR R FRsti R
R R T Y £ DR P 5 B 1R G0 R SL e i i AT I o RCHUIR I Bk, AT 2
R bR BT ARG LR BT BL A i Rl Al R 2 B L T o

Y




IS4

RAXFMEF4536 FUF DCS #4) % %%t

4320 H VO BAHEE

TRT RGH R VO AEE, TH VO ARKEME 4.1 B

K 41308 VO S%it#
Table 4.1 Item /O points tables

KR ¥z
BFEEHMA 234
Bramilsin 90
4-20 BB 88
IS E e PN 28
KnlEsl 14

mﬁuiﬁkﬁﬁﬁiﬂM%E%ﬁﬁ,ﬁ%ﬁAﬁ&ﬁ#ﬁﬁﬁﬂ,Wiizﬁ

ZY
& 4.2 DCS Bt R
Table 4.2 DCS module Selection

e R $out
CPU #ith MFP12 5
HrEmARG IMDSI12-15 8
B itk DSO14 2
MR AR IMFECI12 5
L v i e IMSO11 1
RYRBIHR IEPAS02 3
b BRI IR R IMMFP12 1

ORBEMAGES: By pmEh: 8Nt EfFS. ENES. KRGS
FRTHHHITTE . 50 TR 5 B0 R Pl 42 LR Ab B G 1 e s b
SR, AR AR R T AR N

@B RIS S0 TT HE ok £ 2200 1 1y T 1 B il 0 KA (T3 B
VB SR R FEE], SEBUR U I 3 s

43



Ak FHAEFEAL #w¥ DCS #4 % %ikit

OF X BRAGES: BTHE. BPHRANRERES: BRBES. Z10mlES
SHREES, RITHETLTFREXOREARESEE, REFXER SRR
PHRA RS RER E Rr &R ENETENR:

@TFXEHBES: ERABPRHZEN TRT REFS: FHBER. BHBER.
SERPUERE SR, NS RBRNTFES, AR EX RN ST R
s

OREMAES: TR HEE. EENRETERF.

4.3.3 TREJTvEFE4E R NEE

TRT Z4RE 2 GRER, Hb | GRERMSRTREMY. BERETREM,
e —& WL MR, HhRETT U ERES B L.

A Z % T#2Ifisk ES %% DigiTbool 6.1 fF2EMF, Z1T7E WindowsNT4.0 RE L,
TR AN A I AT VR b4 A A P o ORI 1 P DR I 5 et R RILE v 8 i
TS, TULEGRE. RpTamE. REEERURES. BERBAS
— R RIRIAS .

HIBEMRRATMERGH, REESRALASFARETHR, RIEAFZHRR
HHEMES AT AN R R AL ETAS. HEESSERAREESHME ECI31-3 %
SHR, TREAANRBIE LFHZHIERTEZIEM FBD. LD, IL, SFC %FhA. &
GEEK BRI B TR, WATRASHE. LR, DHE. 2 6. 3 fF
DhEe LA P RIE SRR AR A, SRR RASEE R, AN ARHRHEAr A
F ORI P EXRITREZREER.

ZERRALRYE, RAEANTELARE, ULRENFELETRIAERY,
ARAREBIBFHE, B RS RSPEE RS R A SR, 2R EFERE
EFFIURA— KT, RN EHESREEHMET: DigiTool6.1 HH T LU L
Wi, EABESH, BESMSEALE&MHAETTLUKE: ZBRAFER LS
R, TUHELET. RER. TEMEK.

4k B i (OS) Bl % & FH TNV IR 34/ DELLPC Hl. %3¢ DigiVis6.1 8 fF, BfFF
FRENHh L, Bt R pf WHIFT A A 3, SAFIETF7E WindowsNT4.0 Whrkstation f#
VEZ 55 b o 3040 50 B0 T IR 0 s ot B S8 WA REA FILAGE s b RO MAEA 2 s
BT B8 A8 04 5 2 Tl 50 M it 5 48 W BASE

- :




ARXKFMEF AT

F9% DCS 4] % %%t

BRAE R X — BRI R X R BB R, g B & A2 S AR B (1
BT LU A PR SR ST 5 30 B B BHER. REBR, B
SERERIERINE LR FRIEI LI SRR LHTE) Br%, AP AR
BEER, BXHEL DCS RiEE, XXB=4THERER, VA EAN=%
RERERT LA, T LU 2 AT %, e T S H PEI h , 4 PEL  mfae,
BEEMER. MEHhERTIMEHEEHEZETR, M EXFEMEERR, FE
TR IR BRME TR, BEEEH Y 15, AT UL A S e
X; BRGERT LML B R RSk, RAARREM ARG =ZKES, BERARE
.@Ei%‘iﬂ!ﬂ@ﬁ_tul@?féﬁiﬁﬁ%&ﬁ?ﬁﬁéﬂi&fﬁt: DigVis RIF &5 BoRTh e it
& BR AR BTRMRE, EETUHETRIERE, FN %S FIP PR E A 1 g

DigVis i& I LA S B 48 1 i % R ATER,

434 BH RGBS HEE

1 | zemn

L1 LN IALRS SOMS  sosre 1 $
At La

1.2 LARLARGZ 1EPAS 1 A

13 IARNLICIRS N2 ! .4
dnao g4

1¢ AR [T 1 1 4

il

11 4 1 o it 8] sBmI 1 #
SIEC Rt L7,

22 A1 f oy 4x) 1y 1 [
(SARVEL; A5+ £,

13 MELineR 1EPISR 1 | A

14 tud IR 1T eI i 1%
ARdo 44 ! ;4

3] A4S D

3]s

11 ahn TECA30C 1 4

3.2 [ 180302 ? 2

3.3 LAREH TECAB60/ 390 1 4

LT 8

41 shnife &4 PN ) %
EXT ¥ 0N

L BoAnag S#iany 1 | &

W 4.5 Vi A5 5 MR

Fig. 4.5 control system configuration parameters

Freelance2000 [ 77 i th 45 4445 DigiNetS 4%, DigiNetS & A& T [A45 ) TCP/IP
N TR AN AS ) (M 2 Wi AP R L0, AT 1P Moy

45




kLK ZHEERRT $w¥ DCS 4 £ 4%kt

HHT, MABRE FRESNRGRS, ARERPR—ARETR, ENEPHE
—HI%E ID 2. —MEPAUTEETAE (—4& PC A%% VIS H1 DDE).

BRREM 4.5 BFR, EHEAURRFAS: @A P it P ik RTREGES
PC LM% F —3. T CBF %4 % ID: 21, DigiVis & % ID: 22, }it#¥ DigiVis
EEIEEIP

4.4 IEH BB AR
LI e I G R e g i

4.4.1 BAESRIBH

(1) Bk RuEHK M DigiVis

AL R HEERA Microsoft # 32 FIERfERZ Windows NT4.0, MiEHMFN
DigiVis6.1, %Pt bt EEE AT MAL, BB REUFKAF A dig XM AR
MR R T RIFMASAE. TibAhfsts. JPRMERBIRILEENE, BRAF
TRIRAURARYE . AT DASE R R ML LA ES 2k 7o i A A R X A P B AT DA AL B A v 2 B

DigiVis A MIEM T 515 5N RIGERE; KERERR: AP EEXER
S ERETR, BEFREE MS-Windows Fil; £HA0S 58 MREEFEMERLE
BHRNENEHHRMOERE: ZAETHBREERREEFAFRERERERR
RSG5 5 R P il R TERE: RELH.

() 1 RuEARt

£ o fE R B i 4 e b Y mi R S BE IET EZE 200 TRT £ S R
MEmAZL. ANMEL. BRERE. AHKRE. HEEE. BrHEsl TURER.
BEEE. BT, REHE. REmM. BRERN. RECXEE. Fih TRT
| BREE. GREm. % mEMRETHEER R,

TRT EHEMEHH: %S5 T TRT RAN T ZHE, %R &MRER & ANERE,
Eh. WEE. WE 4.6 i,

AT ALYE: (R RA. GoBERRE S X AU TR AER A X
98 B BTG T L A7, T LRI T S O AT LR AT LU IR A E R
VS AE MR A, BT R R B HCE LA L. il 4.7 i

46

o




FE DCS #4) % 53k it

L

>
3

Rk Fa+y

K 4.6 TRT X ¥4 @

In screen operation

4.6 TRT mai

1g

F

=10

G ros g

£
.

Operator Window #1: Trend 41

WL

G

Select Redraw  Zoom  Configure 2

e S e

R Ry

B

g H : Y .
LR T P PPN
A 5
v e c

=

TR,

B

B L

bl o

BFONOS
v

N N T LICL RN A

B e T —

i
W

27

285 ot

K 4.7 TRT # ¥ Wi i

Fig. 4.7 TRT trend screen

47



ARKFREFEAL #w¥ DCS ¥4 24ikit

REHE: ZEEURSEFRELFFALETER, SREFHFRRE, @
BB ARG N T T k. A B LR TIRENE, E R EHL. EREST,
BN RN EEREMETER 2R, MEMTERRDHERRE.

REITOEE ZEELREBRET TRT £ R REETETZSHUE.
D5, EXHAMEREERE. AHKRE. BRRE). AT RARFET R

B,

442 BB

(1) IHIHssH &% DigiTool

TR AR DigiTool BB U TR ATRESRE. SHe. SR A&
i EEEAs; BEXEREESICREAS: HRESRAERRFE ECI3IL-3 BY
WRFES KB R SahaetvE, BHRF BE XheR, BN ERIEHR
%, ARG RAGESREERE, FACHREFERLIN: ERELTERD.

Q) MFEZEEHRSR

OB BBz F)

TRT LA 3L A% AR &M, FHB—E NP RIRFET, BAFARE
B, TS B RE R LA DR B BB RIFTER A 4.8 BT7R.

DTS HARA R TRT RERBIAMGEEIE 20 1), LHUUT R0 L84 et
WP RAHATES: -BPEEELRE TRT B3

HARRER:

Hi i i s S, >120KPa;

) 11 IE ) BAKT & E E>8MPa;

ARBEENURERTREM, >200KPa; B FHLANFLE

B HIERK RS E A LA EKXT R EH 0.6MPa;

AR I SSETRT IR B AR, WIEEIER. ORI, BEIR%ITR
sebe, [ 4.9 B TRT RBE)ECEUEEIRRY .

QKRBT RIEL RA

PAMR DT K 50 . il 4.10 B

@A R

HUAUBE P B R B . IS, A DERRY A/ UL S ki At

48




Rk Fai+FR L

’ withHPRA, HRTIAS ‘
1 #¥riknH
| ) BYAATRTE S ‘
{ EFEBEAT HA
| ik o IR |
’ A ERH
FEEHN XHER '
! #UERY
FEERER FitoERA |
ERER
" K 4.8 J5 BhIK B I P T HE K
ad Fig. 4.8 start interlock control procedures diagram
@EYE B EZEVBRBIES
TRT Z2FNEHE 314, RIS TR EEENLAERERN, DCS KA F
TRT #H1: T
BEEHEIRE KT 80 BHRZ, 160y B4
. B E MR RKRFAE— S K TFEBIREM; 2 A) THEBIAT 0.3mm RS,
f 0.5mm &#1;
) FEPHLEE KT 3200 v/min;
W BOZ AUE 1K F 0.08MPa BHRE, KT 0.06MPa FH2H1;
EFNRR BHLEARE ST 90CHE, 5T 100CHEN;;
AR 45 Z3)0A. ERRP. FBN S, BRaiad. A%
. R4, KIBHURRLIAY),
. EVHUE 2R Z B M LK 3.SMPa;

49




A K FMEFEE L Fw¥ DCS #% £ %ikit

BRENERAET (FE2EN;

EP P TR URATIT %

% TRT BATH I L E—BHUBBA AR, RIESERBHSRMNES,
FIEHEE 200 R, TRk, FBREAGERTRA. WHE 4.0 A4,

anEREA 4r INRIRTL e

___

AzzraRan L

|
|
|
|
|
:
i o e
|
|
|
|
|
|
|

e 144, 23.-5,8 [ - s
3 [ BXBEIanTEee r
- wson: 2R TENZH 244
S . I A |
S W
J--h . y I ] I
i vty S NERESAREEIARTRAY
l ....J:z..:n Tear |
[t
F2ATaR
e TEENTRA zeaw l

[ dehlactit-2 1

233580
~ "—_—————-—_*—--_‘—*—~_—A

Bl 4.9 BB BIRT

Fig. 4.9 start interlock control procedures

50



FOE DCS £4 % %ik it

STRS¥N '
[32e{]

. ap | s
+33,233-1,4 L_l_:- —_— T it
EFER

B 4.10 ST 5 b R

Fig. 4.10 quickly cut valve control procedures

51



R XFREFIa#®T #w¥ DCS &4 B4kt

eER

M b .-l TL%:-,:@!“%#L%.J
“E:: " . :

N ;:‘-;bxgz %

4, .
BRI R

L A .:: —— — 4 .; # E .E
__-i—t__ L ¢ H-f ‘
—TG’E'&{ R e
o - ' i ‘: l__ e ‘-:
. i o

1-22.:’3}% H

stﬂra# o N
ST g L
A

— . ITEE
S [ “E}’_L:ﬁ* s ':i

:;i;i}ﬂ—" TF J

-
@.ﬁff__ _________________ i
o w;&wragzqu $XIT04 l l
-

B 4.10 BREHNRIREERIRT

Fig. 4.10 emergency shutdown conditions of control procedures

(3) REHIRGN R
Jor B TRIEUEAT 3 S b, A T AR I F by &, Mk 4L,
30 G ML RN IR TR A BT, FEAFIR L BT T 4 F
(o E P ESE, i LAk L1 20 A 0 S A s s BT A ) 3t M) e W5 47
52

-

r o

L 'S



R X FM+ 38

FwE DCS 4] 4 %%+

BRAR R BHEFWE 4.11 Fir.

1344 o .
TR YYEYey
T e ew

LR k]

2
{

1

®_LEo bl

| =oES ""’# 1

pzAny H:j , E:"""""" H H
gy -

- | Lo

B 4.11 BRI RG R

Fig. 4.11 nitrogen pressure conditioning system closure process

4.5 TRIEFR E M A SRR

BT M~ A 2"TRT 4P A& 15 RERIH 2008 4 5 A KIEHLLHET T dis,
L FEKAER, NE—NHBBRRE, B8 T HRER, BT EEPIES,
JIRRGEEF= A ER e B 412 AL R B AR A 7= R R s b T s 42 i 2%

33




ALK FMEREAL @& DCS 4 % %%t

(2008-8-26 225807 1 0(0 %, 080710
3
F+]
o 7 r * y—
04313 51913 $5513 143113 190713 234313
2008-6-28 2008-5-26 2008-6-26 2008-6-26 2008-6-26 2008-6-26
B 4.12 TR IE H#EHI thek

Fig. 4.12 pressure on the top of control

WETHATUEY, BEENRHRSE MEREHRRETNER, B ERY
TEF b, Ao AP TR B I ZESKPa T A, LEDRRGRRERA T — K,
i LAEARE 4L 5] TRT bl RA st B, S14Rmd ful FERIZE T 155 LA, B2 T
MR, TR N RBEKT.

54




FIEXFMEFa 3 FEF 852

5.1 24

=R

%%%Wﬁ%&&ﬂ%ﬁ?ﬁ%&%ﬂﬂ)%ﬁ%@ﬁtﬁ%%ﬁﬁﬁ%:ﬁ%%
@W%Eoﬂ%ﬂﬁ%ﬁﬁ%ﬁﬁ%%%isH@%ﬁ&é?ﬁ%iﬁ%%&*ﬁf
ﬁﬁzfuHUmﬁﬁfﬂﬂ%mﬁﬁﬁ%ﬁﬁﬁﬁﬁﬁﬁwﬁiﬁﬁﬁta@Wk?
ﬁ%ﬁ%%&%ﬂﬁﬁ%#ﬁ&ﬁ@ﬁ&‘i%ﬁm,ﬁﬁﬁﬁ&«k%ﬁm,5—&
AET 5s BERE—E £, T ELF i 47 T 3 30 2 0 3 85 F£SK P, W R 1AL 5
HH%%%W&WW&EﬁTKW%%Fi%%@%ﬁﬁ#ﬁ%&?ﬁﬂﬂ%%%ﬁ,
KATHAREY, FRFRGHORS, BFULEE, S9TNATH 24TRT EHRSE
BATHE, RCRRAEMIER ERAL.

$1E%¢WW%E&EM£.ﬁ%ﬁﬂﬁ%%Mﬁ%ﬁ%ﬁEﬁﬁTﬁﬁ,#%
HTHEMBRTR. FEERTOFHEET#.

U)ﬁﬁ%ﬁ@ﬁﬁﬁ%ﬂ%%ﬁﬁgi,ﬁﬁ&%iﬁ@%ﬁﬁﬁm,Wﬂn%
%Eﬁﬁﬁ%%%%ﬂ&ﬂ%ﬁ,@ﬂ?ﬂ%ﬁﬂ&ﬁ%ﬁﬁﬁ&ﬁﬁﬁ%‘%ﬁﬁm
Eﬁ%ﬁﬁﬂﬁ%%%#ﬁmﬁﬁﬁﬂﬁﬂ,Eﬁ%%%%?%ﬁﬁﬁﬂ‘gﬁﬁﬁﬁ
AW, HATTUERE RS,

Q)ﬁ%T%%%%\?%%%%E%ﬁR\?%%%%@%&%\?%ﬁ%%ﬁ
éﬁﬁ%,E%%Mi%&?ﬁﬁ?%%%&ﬁ%&ﬁ,u&%&%%%,ﬁﬁﬁﬁﬁ
%%%%ﬁﬁsmﬁ%%%ﬁ@mﬁﬁﬂﬁﬁk&ﬁT%ﬁ%@&ﬁﬁ%ﬁﬁ%i%%o

G)&ﬁTW%@%&M%%ﬂ&ﬁﬁﬂ%%,u&AmnmS§ﬁ§%%%ﬁﬁ,
#ﬁﬁwwmmsﬁﬁ%%ﬁ,ﬁﬁ?ﬁﬂ%%m@#&ﬁ,WNHETE%%%%K
#&ﬁaﬂﬁ%%%ﬁﬁﬁéﬁﬁﬁ,ﬁ%%ﬁ,ﬁ—iﬂ%T%m&W?%E%ﬁﬁ
RSP TR B b

52 R

a)%ﬁ%ﬁﬁ%ﬁ&ﬂ%ﬁ%%%%ﬁ,%ﬁﬁmﬁiﬁﬁ*%ﬂ%&m,mz
m%%EﬂﬂUﬁM&*%ﬁiﬁwémﬁm.%%KM%&KE%ﬁM%%,ﬂﬁ%
HEEHIRGS, RETRTES I AT FRLITI I 2 BAL4
55




X FHREFEAL FEE L45R2

Q) EHERZEBHMHRALAFLRFE N E R RENTE CMOREE
BN E RN E, R, EHLGAT, TERIRMENER, MERSEOE
RENEHEEASE.

0) EEFLEFUREINAR, LRAR, HEHREHTHANE, KRB
RFARFE, MEHEASUVEERES T ORHRARER.



R XFHEFE A Lk

b J
1.
‘.
v 2.
] !i
R
| 3.
4.
5.
6.
7.
8.
9.
o
.
10.
1.
12.
13.
% 14

16.

. Osiadacz Andrzej J, Chaczykowski Maciej. ComParison of isothermal andnon-isothermal pipeline gas

S5 3THR

BE%Z, EAR, B FPESKERURETRREEERENEEHERD], BRERH,
2007(01): 33-38.

HERZ BPESKKERDEEPPTEHREEMTLEERATRD), HM: BT L%E,
2003.

HKH. APESKEETRUKETRDYRRESBIFI], 174, 2000008): 21-30.

KALER, X%, BFKTT. B 2" B4 TRT AsERIRED], 1B& a3k, 2001(04): 23-27.

&I B ERHBRK REET T M IRABIR(D), Hhk: AL K%, 2005.

WIUR. RRHUET AL W T IRIRID), &bk Kbl k2, 2006.

BE g 300MW KEHUEE BT AL TN TTERAD), &4 Kb K%, 2006 4.

De Henau V, Raithby G D, A transient two-fluid model for the simulation ofslug flow in pipelines IT
Validation [J], International Journal of Multiphase Flow, 1996(22): 119-126.

Ke S L, Ti H C. Transient analysis of isothermal gas flow in pipeline network [J],
Chemical Engineering Journal, 2000, 76(2): 169-177.

MR, ik KRBT I RESBEMBETE [J], KER%E, 200506): 51-56.

MEE. REVEEERRERAI (1], BHF KB IR), 2006(04): 45-49.

Tao W Q, Ti H C. Transient analysis of gas pipeline network [J], Chemical Engineering Journal, 1998,

69(1): 47-52.
Dukhovnaya Yulia, Adewumi Michael A. Simulation of non-isothermal transients in gas/condensate

pipelines using TVD scheme [J], Powder Technology, 2000, 112 (2): 163-171. |

flow models [J], Chemical Engineering Journal, 2001, 81(3): 41-51,

. De Henau V, Raithby G D. A transient two-fluid model for the simulation of slug flow in pipelines Il

Validation[J], International Journal of Multiphase Flow, 1995, 21(3): 351-363.
BKS. REHBF BB RE A NN KLHA PR ], AT kPR F R (AR
“2RR), 2001 (04): 23-27.

. PR, BRIA. DEH U RIRZ T[], B4R, 2006 (01): 12-15.
18.

De Henau V, Raithby G D. A study of terrain-induced slugging in two-phase flow pipelines [J],

57

s



RAAXFREFEAL

19.

20.

2L

22.

23.

24,

25.
26.
27.
28.
29.
30.

31

32.
33.

34.

35

Previews of Heat and Mass Transfer, 1995, 21(4): 324-333.
Tentis E, Margaﬁs D, PaPanikas D, Transient gas flow simulation using an AdaptiveMethod of Lines
[7], Comptes Rendus Mecanigue, 2003, 331(7): 481-487.

Osiadacz A J, Hierarchical control of transient flow in natural gas pipeline systems [J], International
Transactions in Operational Research, 1998, 5(4): 285-302.

{83 Symphony #H50¥ % A4 1E 200MW HLA EMIRH[, KL AECR, 2000(04): 13-22.
54, Symphony Rack 4HEiEHI AL RILMMI], PR TR FR ARBHFRR, 2006(04):
345-348.

Fopie, BEIT. 0OMW KA HLARIVERE I WEFHE [J), KRHLEA, 2003(02): 07-11.
Osiadacz A. J., Hierarchical control of transient flow in natural gas pipeline systems [J], International
Transactions in Operational Research, 1998, 5(4): 285-302.

By, BEY, BUNR. 700 MW HLALSHUIRT EE R ], 1A, 2006(08): 20-25.
WAL, KO ELEN RIS R M), TR 4B A iR, 2005,

AT, @ik PLC 20 SR M), JEat: W TkikRRA, 2004,

FpE, TEE 5 CRERRER M), TR RIEK# LA, 2005.

H130R. 300MW Y461 DEH R4 T 1ERMBIR (J], L7874, 2003(03): 05-08.
Fue, B, Wik BN, BTRET RN 0], RAKY, 2003(04): 15-18.

Ng Moses L, Lin Chien-Liang, Cheng Ya-Tang. Operation of an on-site fuel cell power plant using
natural gas with excess carbon dioxide [J], Journal of Power Sourc,1998, 74(2): 159-168.

RIS, X 600MW 44 DEH REMITEBF MK [D], &k RIOHIIAF, 2007

Boss M. Steam Turbines for STAGTM Combined-Cycle Power System. GE Power Systems [J],
GER-3582E, 1996.

BARR. Ep= TRT HE) P RERMILNETE (1), HREK, 1998(02): 31-33.

R, BOR. BIPRHAERRRRHERIEARNMESD [J), \E3)7, 20004): 57-59.

58

¢ e -9

o —




FIKFMEFERL ®if

5t

AR CRERN FIHTHHRNTLEI TR, B REOHBHRNZ
i, RAEAREFEBMEG, AEREETREOAOMER: ERXHMESR. HEE
B, FEEBRARELTHLEH. Fal@N, FRIAER, FREBERNE
Belb+ )\ G RIS e i DA L IR BT T A, 2T AAE R AT A A ZIE
RRE AT RHHENXE, BRABIE. EBEMOMENERE. ik, EnEgrHFoh
IR % E R AL A !

ERXHELET, BHTHAEREFERHEEIRERBEBNDLEANHE
B, FIRBBE T REFFEMFLKNERK A, ERMBIEHRR, FlEER
a3t

[F B i 3 R B BUE R R F TR LR, S8, RIMRHOEFNE
¥, BEEWETHA AR ARRANXKEIIRENR . ESEOTHEF, BEFREK
“BRAEITERRRLN, UEFHITERSERER, HIREN.

59







