PARALAL T IK 2 5t H sl tilZ it

BiRES
EsEERaLKBBRAR, & all 529200
DOI:10.61369/EPTSM.2025050007

i E  SHRRRFZHATERIMNSAEKE NHRRS, EXFETH, ATFEENYLIHESHIRE, RBMBK
AR RREEERARERHANARTERERIE ESEMRERMEERRBRASERETE, WIIFXRM
R, HEMENEERRITNEREDR, TERERRERRNEREFR. AXNBTHRRRANIERERE
FAaE, AR TRRRAREBNRE, RESFERREHT CRMINEREFZBEMUAR, HEENIET
ZERERB, BRERFRNFREEFETRANES.

X 8 | : | Biy; =26 BENt

Optimization of Automatic Control Logic for Pneumatic Ash

Conveying System in Coal-Fired Units
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Abstract : Pneumatic ash conveying systems are widely used in large thermal power plants both domestically
and internationally. In practical operation, due to the inaccuracy of traditional level meter signals,
many ash removal systems can only rely on time—based loading to complete the conveying process.
This method has not yet resolved issues such as severe waste of air consumption, excessive valve
switching frequency, and wear caused by dilute—phase conveying on pipelines and valves, which
significantly shortens the service life of ash removal systems. This paper introduces the working
principles and control methods of ash removal systems, analyzes the causes of low efficiency in
detail, and proposes optimization schemes for level measurement and control logic in ash storage
pumps. The optimized operational results show a significant improvement in the efficiency of the ash
removal system.

Keywords : pneumatic conveying; material level; control; logic optimization

515

SNEER—TEEEHEA, CWRTAIIE ., RRRE. BEEER | HIEHARSGE ", BfXEcEs. S ZIFm
53, TR T PNAMTRBL K ) AR GE . A A BRI R SR BT I H e U E ROTBETT JRER, JF FLEATIN TR g
HLge. FrLMEBETH ISR R B R S E T AL AESEPRB T, TG E o minE, MREMKRSIRRIEEEH R
MR IT 2R e TR LA 8 T RIIE RN IR AR IR, RGHNEERIRERHN IR GRS, B R R, S
WHTCEARR,  FREASEIN T BOCRS AT, IR, . BRItz A, SRR AR 2o R Vi IS e B R, 4R
IRAGHE A, FERGE IS LA BN 2, BRI RHA A EE T S e e F SisshZ i r et A AL
i D G AR PO 42 A TR R A 2 AR FRORS T E

—. (EH ORI NS [EE FRR AR, BEEIERGR, WA, TG E SEER AT
ek b, SEURRR. T EARZUR R Tok SR

H R AR A G AR G 3 X, i, SElE, —HRABRRIR, N TRIECRNA R ARSI 4,
GHRSN. ik, RASEA Y, —RerRAE AT, B 2 A BRI B A T N TRk 7 3R SE B AR B B A 1Y
Bk T BB B M . ISR IR S kit RIRIAE, BRAKRIRCR AR

TEH WA BREF (1982.02-) , F, Wik, M@k A, TRIF, FLF6, BAEFE: AFALE RN E k7 @A LE, E-mail: 16100408@chnenergy.com.cn

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 039



FARFAZT | TECHNICAL RESEARCH

—. ERECRERTIERERESR

(—) ERERERIIERE
B TR BRI R Geok HIE R A% AT, IERMRAA R LS
HI AR AT

IEFEAf A8 F AR AR P EL

LERHB B - BERHRTIT, PR A s A RSN, SRR
FeN BT R TR TS, B R RS S, ERHE T Eh
KA, SeplERE .

2. FRINEGBL - R AZITR, A2 THEALGE R
Wb, PEUR IR, 2 BEE RN, RN AR
LTt

3 HIEBN B - HREE N R ER R E N, F R
HES, dRREAZNIFE, Tt R ERENRICINE, FikIt
I, RIEEDFLEERD, TR PRAR LR, st T
R BIIE 5o 8

AW B MR s R EIESE R, R TR E
I, fERIRHES, B e —E N, EHFEUEEERE,
SNFHEIROCHT, (AR —E I, SCHIHURHE, FT7TEERHE, ¢
Al € iipE e NS

(Z) EReRERESGH

CIEHERHN PRI AR - — IS,
SR . IASEFFFIRFR, B AR — A AT R
I, CIRARE ST plan: SE—FEul. SHeHN RSB
SEMETT G PR AR B IR R R R 5, A ACEERH
B, 1IN AShRAERE . 9 A - TER0RE RN A
IR SRV R B ek, R ARSI ETC S B, ik
FHSEE, FREsZGEREINTERIES, SRR,
I BEh o PR .

e

=. ERERARARREERRE

FESEBRI A T RAME A AR i E BB Y
REMENZ, ([H1398% WG ZRRMT HELER . fHRBI. =
FHEAAMERS, GRORMRFI R LR, GREH RS AT
FUSAHER], ATESRIHES

MEGENCIREMRE, HRZHE] BRE TR
HARCRZE, FRKARGRZ RN, RS TREEA
T, NEafEHE, NAMEAIERs. SRS

KCTHIEN IR, BENERESHRE . SKE R,
SORTRAIIE, AR AR 55— DRI T

HE N ACHIRE R, N TR HEACEE . TR R An et
FHI RIS ST, SORTRHEK, FIRKSFNARERBUK, 15
Zafas.

B TSR T I AR G2 AR, R R TR SRR A
i, WEBTLIEAEEES, BOHRARSIR, SEGR S A
AR AR B T TR USRI EIE M, Rt HERI A2
PN A R ORI T, T IB T AR M A
Fie, ORI R R RN AN, GBI
BT RRORSFRICE, EER, HIU B ailise, T4 KRH
BT KB AR, BUEPRIS A LA (RN T RE R TTIA
BB =02 —HI% ) N SEEZ AR, AT AR D it
EREZFICRA, RO Rk, RRIRTEE. [
IR, p T IR T R B, 2R BRI e 28 S o ) o
NHGREL 65% LLE, ZRGEHTEAER R, BERHR AR I
ik, FEREDN, SRARGETHRARARE, Bos B
R, BHEGHSEEEE IR S

M. SREARRRNRHTE

(—) ERE SN

FRTK R G AR A O TR RS, B
RO R R L R EERE . HERRAR . AL, R
TR R A E R TIE AEAEE 2 2R T
RO DR . R OB I SR SN e Ty 5K, S
CHEARM I SR, RPN GRS A, F T
BB SCBUE SR AL A TCIE R b AT IR R o
bR B R A4 0 BRI _ B AR AL B
T EA R OIS AL B R, FDE SRR &, A REA T —2F
ORI IR ARG 5, XA REICR R AT K R ST T RE
W I P et i 4 i B A A A

(Z) HFECRARARANARKERR.

L —, ZRI RS TEGENT

(1) — ZHZAHASH O, 4NN — IR
g, HH—mIp AL BT AL BRI MEAKCHIT, KEZE
DA TEHE BB LGSR A (i S 7, 40—, g/
BEFEAA AL BEWAEKAETT M TES. T —. ZH
AR, Ht A, BN E—4L, R DEEN RO 70% 15
SENEITTRES . E—AmtharEsd, Pisiasti =
AN ARG, RPN, J
PR SRR E S DUR s —H RS T,

(2) INTRZARRRBIER], BT AT BRI R NI 2
TR R R R, PAGSE IR KA IR (D9 ke, i i
T FHBTIL:, R EAIN FIZESS 734l , L FATAT LTS
IR TAE 4 80 438l , AR =F AL T BEAR PR IR (AT e AR S
W%, MBS LR IR R T AOR o T I P T L

040 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



SEINT B Sh R R, IR, SR G AOE S K,
BTN LR T8 77 = AT

(3) WibRE—. HIZ ORI KRS BHER T
B fERE— R AL B WEKIE, E8TA. B MIER
f, SCBLHES A BT -8 -7 B BT 45—l A
MEBFTAEER, RN FERTE _LIINF AR, AR,
WAL AL B MBS, ST yHEs T3 =CAT .

2 X RERA = TR GIRIGE

3. UL RY AN — . R RO R D, Y R
AR 5%, F4 JFUE B LA (21 Bl A G R A s s S 5 0 2,
Inf (IR Ry = DR IRAL R E 70% (55 (N IR T
JRfE S, IR FEAE SERR A A R R B AT AN AT 5l 3%
o [FIINFE ST [ S Rt AR, BT
SR FE 77 ]

h. RERNETHRARERYRR

(—) RERWIEITAR

IEHBILT Mk BT OE B E SR s rT, ik
e JTRIEAT ——— BERHRTT (i BETTHASEIK ) ——— f ik BERH
INBBEEEGR B AIRARIN AR ——— sBeHRE ——— HOBHRIT ———
HESIR TT (TP IRHE ) — s R soe il ——— 2R
(—/MEIE AT ) —— HEAT—EIT.

ATEFFRE T BRI, AR ER A R AT Bt
TRIN A1 e AR o JEE 15 LA PRIE PR B 2R 85 A S AN AR B 1
PN, RTREANR R RGBT 60% i . HEK
N (IR R N PRI O3 s T, R LU A s A e 5 i
RTRERTGRREE S, *FER MBS R RO, AR
FERBEINRGEEAC AR, ATAE] 24T ERT H .

(=) BEMR

MW T AT, FATT AR SE fK RS I
A2 S S A B AN DU Sk R e S O U S ) B 2
AT IR P RISERRIE DL, A1, B2, B3R,

> —

_,_h__.,u._.,ﬂmfwh._n....lh_

E1 A ERB R FROR SRS B E

243t

i

E

E2 #EpBEEG FTRORMEHE

: N
ARVEIRYE
ot U VY \

13 L B B T ORRIEAE
B WERI TR FE, @A IR T L7
AT IR . G AR LB 2 I, @ 2R iRk 2 A
A, HIRAARHRAE, GRNIERRD, BETATEE
7o MR ARBIEMTIRE, 24/NH, GIREE—KE I H
TG TR RS L aae S g, FEIN
BT, AT 60% ML TFERRMRRCRIRE TET. Wk
TREREGCEREN, FIN, SRR TEAETORRE T I
PSR, Raas SOHFERGR, ANV, PR T 601
AR, BN TR AR
METEE2HALIE S, FEER wEEs” fsalr. &
EERRTE IR ZE AR R R IR 3 H T DU A P S
BEEHRRAT AR —ER A ISR, TS, &
VRIBEIRY TR

—_ Y
VA RN EIE

R F T AR IBAT MY R TR BB BT A
TR ELR BB HOAL R PJRE, SR RUBRSE R 5 e A
RO Y ASCEIE N USRI R S T RER SR SE
B, R OEINET TIERCRIIR, AR,
W T R AR SO S A, 9D T IR TRIBIVEICEL, BT
BT REAES S A, BATA T TR A R R A
YR T, KRR T A IR R ST a4 T R
HIZE DT, AR T MK RSB TR T e

[1]1Smith, J. R., & Brown, T. L. (2020). Advances in Pneumatic Conveying Systems. Journal of Power Engineering, 45(3), 112-125.

[21Zhang, H., et al. (2019). Optimization of Control Logic for Ash Handling in Thermal Power Plants. Energy and Environment, 34(2), 78—89.

[3]Wang, L., & Li, X. (2018). Continuous Level Measurement Technologies for Industrial Applications. Automation in Industry, 22(4), 56—67.

[4]Johnson, P. (2017). Wear Reduction in Pneumatic Conveying Pipelines. Mechanical Engineering Journal, 12(1), 45-53.

[5]Chen, G., et al. (2016). Energy Efficiency Improvements in Coal-Fired Power Plants. Sustainable Energy Reviews, 50, 200-210.
[6]Liu, Y. (2015). Automation and Control Systems for Ash Handling. Power Plant Technology, 28(3), 34-42.

[7]Anderson, R. (2014). Nuclear Level Gauges for Bulk Material Measurement. Nuclear Engineering, 19(5), 88-97.

[8lLee, S., & Park, M. (2013). Valve Optimization in Pneumatic Systems. Fluid Dynamics, 40(6), 123-135.

[91White, D. (2012). Maintenance Strategies for Pneumatic Conveying Systems. Industrial Maintenance, 15(4), 67-74.

[10]Taylor, K. (2011). Environmental Impact of Coal Ash Disposal. Environmental Science, 25(7), 101-110.

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 041



