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Cascade utilization of heating energy from carbon based dry desulfurization and
coupled regulation of steam system

YAO Li

(China Energy Longyuan Environmental Protection Co., Ltd., Beijing 100039, China)

Abstract: In order to realize cascade utilization of energy in the heating system, in view of the problem that the
heat load of industrial users does not completely match the heat consumption for activated carbon regeneration,
the steam-air heater has been installed in flue gas desulpherization and denitration demonstration unit for No.2
coal-fired generation unit in a thermal power plant. Steam becomes primary heat source to realize activated
carbon regeneration. Steam extracted from the turbine heats circulating hot air in the FGD unit firstly, then
supplies remaining heat energy to different terminals outside the plant after desuperheating. Hereby this article
thoroughly describes how to select control valve in steam supply system, so as to realize coupling control of heat
energy between two different users. The rationality of this design has been verified during actual operation of the
demonstration project, and it provides a reference for the selection of control valves in future engineering
practices.
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Fig.1 Process flow of dry carbon based catalytic desulfurization and denitrification technology
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Fig.2 The activated carbon
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Tab.1 Performance parameters of the activated carbon
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Fig.3 Molecular structure of dioxins
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Fig.4 DCS interface for the regeneration system
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Fig.5 Control logic for the steam system

3MAERARFEHEITIAT

REETVE FGD REMRFE AR BoR, WG
& B U R AR, R SO2 B i I AAREIT 2R
KA E I ZRIETE 22~30 th #3). DU
B4 E IR R ILRIE AT Lolm Aot
31BHIR

MR TR B A TASEBIN, W
B IR BWTHR, KLA45T 9~10 h ik #|fa izt L
Lo RN, B B IR RN T
50 ‘C/h. fESLITFEA, 45 H 2 UGG, 8
IR R ST IE A RGEEAT Ik, A Rzl e TR EE
BREBMTHRERE, TR B3R,
32 ERIEITIR

1 11 TR HRAAT N 15~22 th i,
KA AR TR E R 28R R — 8 KT XMV M 25
RLE. @k DCS KHiE4, KHE R 1 Eridih
CIHBHET. AR 2. i, &% 2
FRZERRETE ST T ARERMZRE. 8
T 2 BB VR A A R R 14
i ZEVR AL, I SR O IR BE VTS ) 4B

http://rlfd.cbpt.cnki.net

Bigg R B0

W 28R R R S R B A AN
A O MRS R EE A BN, B4, Hm
WmE¥aI RS, HITRERS, RETENT
A B 1A R IE B 1 e

2) T2 AN 22~30 th, HEAEH
(AR A B I B e E (490 °C) i, fiid DCS
RIS, VIR 1, SMaEd s 2.

L R B A7 A7 SR ) ZE VR AT TGV AR
BHEEMAE, KRG A G mnAZ AT b
7, RN ZIE R FHABERERE

B AR B AR BORCE FE E e ME
(490 C), il DCS Khfg41, Jri@EE s 1,
[EJ s DI B 2, 3R R 5E 4 B H N AT In A

Y DCS A I 21 IR WSS 1 47 fmr 264 52 31 100987,
HREHIES, VIR 150, eilzkiEd
B 2 s =

3) T3 HISfil 30~115 th i, KA
AT EM AR EDN T AIMER AR R, &
FL IR 1 1R ) P R AR AR O T S R Y, i 1
FVE % 2 BB NZEIR o BRI B R PR AR B A8 1) H




4 £

HSE RIE TR A RE B S A A AR U & 1 163

POXR AT 490 °C, HINHARE S H BN A sh H %
NIZAT
33T IR

M 2 BB E TN, SIS
2 Brgik. HOHESIEIT. i, B 1 R
HLB I IRt 2B T 2 RS, A 5T
AR M. SERAZRE R LT, Y
I R4 U R SR SR
34 HAERTRETLIR

WIS FHRARB RS I RAERAE (i 15 MPa
FHEiE] 3.0 MPa i), ] H % AT I T (sl 1
KK R ZER K 1.5 MPa), i 2 XM T J11)
TR, WAL LR 1R 2 ZEIRIEIT IR
NS E. B, &BER ERERFES R
A5, NI 1 AV IS 2 BRI R0 e th g FE AN 3S
UER, 2237 1 R s sl RIS E (R
2 BT IR B ORI ALD
35 ERAFMIEITHR

Kl 4 igdT i —/NBEAS) DCS HEif. K 4
W AR ERRREN 15.28 th; LA IX ALK
TkFER &N 26.10 th; L—Z iR E 7875 (3t
NEASHAE) MIRE N 535.9 C; & JkiE )G
ZIR QEAN T ZERBEED IR E N 304.9 C
A KM DA S SR N 314.8 C; &idiR
SRS G SR N 430 °Cs NS EA
iz, ZiHinigs e[ EEN 427.1 C.

IEI, 28] DLSE A BRI 4 IR P A BT 75 1) 34
&, %ot LA Bt e a7 e, #E
KIRARGMIBITRHR, 5EATH B Hr s
Ho RULHZARRANIE G, TR 1 1
IR o

445 i

1) TR ML 2 5 G b [ 12 1) 55 BHIE
WoRE TAREAE SR BRIIB0E, RAZBARAE R
PRI R R IR e BRI AR
TP — R kb 7, (BIEAT A B, H
X JEH A BRI LA — B K .

2) BRZRI &AM s R A R, s
LY R R KRR T RER o 33 e PE 20 A v
M ETE R SR, et TR RS, I
SE B ELIISAT IS, AL T 2 TOU N R
IRBERMIBR A AR &R, ORIE 1 IUH 857 )5

http://rlfd.cbpt.cnki.net

HIHK I 2 28 1817 .

(& # X #k]

(1] EHEH. kAR, xIRT:. KT —F0 A TARE T [ r

Z5 o AR A TR — S0P IR T TV Pk e 3 A )
[J]. #%, 2004, 42(2): 445-448,
WANG Yanli, HUANG Zhanggen, LIU Zhenyu. A novel
activated carbon honeycomb catalyst for simultaneous
SO: and NO removal at low temperatures[J]. Carbon,
2004, 42(2): 445-448.

(2] PMfRE, BEORWY. kR BT R HAE MR Ik Mt 1 Ji A

HARPBLHR]. ALt BERFHERT TS B AL AL
LAFFL 53 B, 2008: 1.
SUN Zhongchao, LIANG Daming. Application on
combined desulfurization and denitrification technology
for flue gas based on activated carbon[R]. Beijing:
Research Institute of Coal Chemistry, China Coal
Research Institute, 2008: 1.

(3] —HEAMKNETHEERARAR. WHHER—EULHS

ZEA TR EEHAR[R]. 2020: 20-32.
Dalian Engineering Construction Co., Ltd. of China First
Heavy Industries Group. Integrated flue gas
comprehensive treatment technology based on activated
carbon[R]. 2020: 20-32.

(4] RER, KIOE, 5KPEE. TR % 5 R

[M]. dbEs: ATk H AR AL, 2006: 1.
SHEN Zengmin, ZHANG Wenhui, ZHANG Xuejun.
Preparation and application of activated carbon
materialsfM].  Beijing:  Chemical Industry Press,
2006: 1.

(5] Zar#t. AEYBUGTER S & &L FIM]. bt 1k
F Tolk i pit, 2019: 1.

LI Hongyan. Research on preparation and properties of
biomass activated carbon[M]. Beijing: Chemical Industry
Press, 2019: 1.

(6] B Bias A B RIS i e T o 4 3045 A

H: GB/T30202.4—2013[S]. dbt&T: r[E R bRk H R
FRIEA IR A7, 2013: 1.
Test methods for coal-based particular activated carbon
for desulfurization and denitrification part 4:
desulfurization value: GB/T 30202.4—2013[S]. Beijing:
China Quality Standards Publishing Media Co., Ltd,
2013: 1.

(7] SRHdg, WAL, HIRME, & I TER BN HEOR

R TR NAM]. JE5: 3 Tk d it
2016: 1.
GUO Kunmin, XIE Zili, YE Zhenhua, et al. Activated
carbon adsorption technology and its application in
environmental  engineering[M]. Beijing:  China
Machinery and Industrial Press, 2016: 1.

(81 ZRJuitd, BREE. Wk i oo o il 46 B PR Bl ot A4 e
[]. ® & K2R (TARIR), 2009, 31(3): 215-217
LI Xiancai, WEI Guo. Modified preparation of activated
carbon and absorption desulfurization performance[J].
Journal of Nanchang University (Engineering &
Technology), 2009, 31(3): 215-217.

(9] #pithes, Bascie. (L3 [M] 4R, dEat: @S0
fi4t, 2006: 1.

YANG Shiming, TAO Wenquan. Heat transfer[M]. 4th
ed. Beijing: Higher Education Press, 2006: 1.

(101 k. WEIER AR S . oot 5 F A M), et

e Tolk ikt 2014 1.




164

kA% 2025 4

[11]

[12]

[13]

ZHOU  Jianbin.  Preparation, modification and
regeneration of activated carbon materials[M]. Beijing:
Chemical Industry Press, 2014: 1.

NG, BRar, RAA BR MM LR
e R, 2010: 1.

MA Xiaoming, QIAN Songwen, ZHU Dongsheng. Shell
and tube heat exchanger[M]. Beijing: China
Petrochemical Press, 2010: 1.

SR, WRIZLET, EORHT. KHL BRI R g
MA[M]. dbxt: W E R AR, 2012: 1.

ZHANG Bin, CHEN Lixin, WANG Yixin. Modulating
control system of thermal power plant and its
application[M]. Beijing: China Electric Power Press,
2012: 1.

KRBT HAKEE R AR M E: DUT 5054—
2016[S]. b H[E Iy R, 2016: 1.

http://rlfd.cbpt.cnki.net

Code for design of thermal power plant steam/water
piping: DL/T 5054—2016[S]. Beijing: China Electric
Power Press, 2016: 1.

[14] B, FEARIL T RSEAEAIMI 2 i db50 Hl
ol H R, 2018: 1.
LU Peiwen, WANG Yukai. Practical technology of
control valves[M]. 2nd ed. Beijing: China Machine
Press, 2018: 1.

[15] skiRs. Tl AR S RGM]. % flb
Tlb KAt ik, 2008: 1.
ZHANG Genbao. Industrial automation instruments and
process control[M]. Xi’an: Northwestern Industrial
University Press, 2008: 1.

(DUESiHH AR ')




