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Abstract

The thermal power plant of the Energy and Environment Department in Shougang
jingtang company is located in Caofeidian district of Tangshan city . This plant does not
only bear the task of power supply, but also most part of the heating task in winter.
Because of the current coal market fluctuation, quality of the coal supplied is uneven, and
-some have large scale deviation from the standard parameter designed, which will result
in load fluctuations of the coal mills and thus low load operation conditions which
severely decreases the efficiency of the coal mill, whilst causing the waste of energy.

Innovation of frequency conversion on the high-voltage motor of the coal mill can
effectively improve the efficiency of coal grinding machine, and the frequency convertor
can effectively enhance the short-term capacity of mill through increasing rotate speed of
the motor. The load fluctuation in operation often leads to frequent starts and stops the of
the coal mull, while the motor of the mill is generally high voltage asynchronous motor
with a starting current of 5~7 times the motor rated current of the motor. The impact of
the high starting current brings the effect of motor stator coil overheating which severely
reduces engine’s service life. Using of the frequency conversion technology can
significantly reduce the starting current of the motor , and make a smoothly start which
can effectively solve this kind of problem, prolongs the service life of the motor, reduce
maintenance workload and cost of labor.

The sustainable development of power generation enterprises, is facing a huge
pressure to reduce coal consumption and to lower the auxiliary power ratio of the thermal
power plant, especially after the reform of separation of the management of power plant
from that of power grids. The development of high voltage frequency conversion
technology provides favorable conditions for energy saving, emission reduction and
energy conservation, as well as a short-term recovery of the investment cost.

Keywords: High voltage frequency conversion technology, Coal mill, Energy saving and
emission reduction
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QS6 4, QS4. QS5. QS3 &lil. THBFEREE, QS3. QS6 WL THER
A, HARBIRBALLES RS, WEBEVAT RN THET. 2 BREREs
5, ATLGE I SRR B T RS MHE— BN IETT

—H TSR EEHAT, AFE—6BENTHEERERS, 5i—6
BENTEETHRE, WU HETIRRE.

4.3 TIN/INEE
43.1 BEAERSH

(1) e A im0 R AR S B fE A fl ikl e A ik
BARRBMIELT. FIERTIR. EhEHTRHAT DSC RATHEEE.

(2) HPELREW: SEFHEARRATIREREMTIE, ARAHANK
RS, B4 T AT A S BR R S B R, T TR A IO

(3) FWEHED. ZHESIUEARZMFRES. EUESEBARLHED,
T EAFEAT THL T BTN #e.

(4) HPEVIER: ZHMBLHWBLE. RE. IREEFEE. RAENA
WA — R TRAERF R LA RETIR. W, DTSR, 0%
S EHMEEMPUR; BodHn, FERAHRE: SBhRTRATRER
ZHE AR, W EFTRTh R AR, B ERABRPEERSRE,
PEEN SRS FR TR, HRAREIETE, BEARTHYIHRERN
BEATHUSITIH L. MBS BN BIE S M2, BERRI DRI
FRIESRENERAZNRS, THEHEN, MERFHSME.

(5) REMEBRGPHEMTIBRA PLC R, HIEHFAWME 4-1 fias.

F 41 RGEMERBELETA

Fs R 2 FR A 4t R 43875 K

1 R GV LY i N =] HEAS TRE
2 R b PR HLR 2 Bk REHE THRE
3 IIFF heh AT RERAE TR
4 B R 2 Fe %A 130° FEAA T ERRE
5 BRIUS 5 i B S EIT K AmEAETHRE
6 i {5 bR WERE REAETHE
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bl KEEH 278 3T

e S o S———

Boh, BB RRE . BAMBRREIET. FREEE. BiLdd. RS LA,

Sl AT EFERE

(6) BmEAHBSHINE 4-2 iR

F 42 RETARSH

g B z %K & =

i 1 F b Q/CP BLH003-2007

2 BRARYS HARSVERT —A06/585

3 SR R b R HEEEESERARAR

4 g 3P ZAN

5 HAHE ZHEBHBEEK, TEX. BETA

6 Xt B BhHLE K YBREAR LB

7 FEMAHA/AFRLTEH 6kV+£10%

3 ZEBRETE +5%

9 RemtiaE 0~6KV

10 REwmH R WE B

1l WAENB R BE 6kVv

12 HERAEATEATEE 50Hz+10%

13 Hehs 6750kVA

14 WAMIHEF X >0.95 (20%%5A#E L)

15 S FL I B e i 3 B AR -35%—+15%

16 £k Ly LY PWM #5]

17 SRR >0.96

- , 3 #14 4 380V, PSR RYUE,
18 Ahes o TR L 0
. —BRATHL 220V , —BRELW 220V,

1 BaRR o R, PR
20 B 9 Rl 2 e AR R A e oA 30 Bkob, R TSN

21 B ERN R Y IGBT #7&H RiE

22  HRERSRERAATRA KA RS

23 BHFRA i A

24 R REE W

25 R FrEf

26 BiERE X ANLAE

27 Bt 4% P30

28 AR A Folw (EMREFHE)

29 E#a HARSVERT ZACHRHER

30 bk 2N BT
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4.3.2 THRB/IA DCS #EM

(1) AHBFLEEH 6 B XAERHL DCS:
1) BHBHEIURE: RUBRBL TGRS, B&HR3I%NH.
2) BHBEITRE: KPUBRBEEITRE.
3) BHBREIRAE: W AME R TAMB AR S 7 AR TR it
TSl
4) BB, RATMBRERNE, URHRE.
5) BB ERKE: RPBHEBRKEEHEE, BHRBBIIIREE. XK.
6)THIEMIBIT: KPP AT THFBETRE.

Ll FEFIFTH B RS ARH, B ChEARSRENER.
TR, BAARISNATH 220V, 3A/HR 24V, 1A,

(2) EHBFRGLS DCS 2 BAE:

1) RSB R R
2) R MBI B RR

AR ARG B B S SRR R BB 1SN 250Q IR 4~20mA DC I
ik e
(3) DCS LA | BHUE.
1) ZHRAFE R

#EME DCS R4&%H, DCS 24t 1 # DC4-20mA —&HIBHES, B
HE DRI T 250Q. DC 4-20mA M RFFENRICOBSREZEERR.
2) DCS RELETHMBIEHIRM 2 A KE:
(a) HHHLEHIES: TRES, 3 BRHASHEN, BB RPHIT R
BEETT.
(b) HEWLENIES: TEEA, 3 BRHASHERY, ZHRBENLINER
#hl.

433 MBS EEEBRFEZEO

(1) BB E R IEHEN 2 B5 S

1) BENBSRANT. AMBELEHLRN, ASSWRERES AR
2) BENBBAWAY: KYEHRERECEY, RERELETETRE, R
EREAE LA, ERAGHAR.
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by fy N2 AR S

LRSI ERATETEASY, BESHAAEEN. mEsiEs, &2
ARELHAHEIR 220V3A.
(2) TN A A AR G SARER | BERAR S

KRS BB AT, BV AAAANENES A,
434 TP RGFRIPTIEE

(D) MARRIRERY

(2) ThEBTUHER R .

(3) BHEBT AR, EhE, XBE, TMBHRMA, IR, BHIR. X
S RE R THRE.

1) SREP: BEHHUFEBRN 1.2 65, 10 24508 AW | St B, B
R Ry 5h4E -

2) HEGY. FTABRBERUE A DERRERBEER, SHLHERKRN
1.15 (5P RPAE. ARP LR LFRTEET RN BEERESREF.

3) AR TR 0H T BRBL EEYEE BIRK 1.5 &, EN 3 BRSPS
Zhfe: BUEHRIAIAT 2 £, AT 10 B RPN,

4) RERY . TABREERVEANHERRER FRBE, JRTRERFE
R THRBETNE. ARPALSTEE T RNEERAERT .

5) MEEP. B 2 ERP: -ERSARREEAH SR ESRRE. 2
BRI BB TFhRBHERATTHER (FERS 130T, T)HEJHF 807T),
R RN

6) BRI, TEEATHRER ERBFAGBMERY . WIRHAMA NG
RERBBEE S MRE R EHE: BHLTHRRRERETHEEGMN, ZR%
UK H RS S T H AR R

7) AL MBER . R AEHIR ST RBRE KO EE RS, RRBF R
MEESHMERY .

THREELRARETERERRY, D5, EHRIHBHRART, A0S
O E IR B MR (8-10 fREE R,

4.4 WEEENMRER
FRBRAKNBEAR T ER, TaEANRERHABRES, WBHRE

AT B THMELE . NERRATREREMEPEARBITHE, SIHE
R MBI RS T .
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441 RERTERHE

(1) BFERE. FEER: BEE. JRMRESN: RETFBE. Wik
Mo HINKBRTER: ZFEH. WERMABEE, HARTKH

(2) RyLkE. FimBw: KSR . WaEMREES T P4hdR, dRR
FEtE: RALRIFE ST RBER; KA E A SGHIE FERSSIE. ARG R:
SRR RS RHLBEZSIFXREN: BiRFANEE.

(3) FABRWHEE. APRTMER: RBEKE. TEREESN:. REEEF
RIFXREITF: UK EARR. HRBRTE: RRBETIFRE.

() HEBTEEELF. ANAERR: SoERESR. THRER: 2
TOARIERIEEE; BITHSRRE M. FURBCEHUEAIER . BRCIRSTRE 518 .

(5) WSS, HBER: BRESWE. TRERSH: BT
SEMERT 4mA. BRITE: REFHEEIESHT.

(6) MIEMBMBMUERY. WEFER: FENBEBIERE. REM: &
[EBTRa48 AL BAR 5 K L. T b 7 i 1 BTk 8 0 B4 st A

(7 EFEFESRE. MEER: LR, TRER. BEUERIME Sk
Be: BEERERE, BRTE: REFLRREGRDAFER, WEHEEERtE.

442 EERGHEE

WOEERRE S AR, B, KBRS R TR RA Y. B
B, MBI ER 1M, UXRBIT BRI BRI 5%
BATH RS HI A FBERB E EHIBLT, FEVIAE .

(1) oo i B

AREMFERM A LT BRI A, HREBET A, BRI SE.
Xfit, MR TARMER, MREETMARE. RETNBEENTNRE, B
BRTBERREGEAERREE.

(2) Rl

ATRERA TR R BTG . ABTRE. AR TEGERES. THiTH
BAIRE. RBEATHERESFHEEHERR.

4.5 BERBMBE L

BERRHURGER A THUEAT 75 2 817 th 0 i B 3 A ZE s AL h R 1
MRAEROETT, DR TR, A BB TERRSEHE, SBXROHE,
BRBHEYVASGIETRE RSO SIS TR R B, TR A B
IR AR5 o
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R MR AR AT AR Y, o el O SR SR T BN
M, TR R R TR, BEEEEY, REBEFNNSRFETURE
RAEM TR TIBT, LRBEEHRFERN RS, ARAEILR, RHIRERAT6E
HRRUREEN. TR AR, RN REEHE, TS A
HETHLIRE AL 0.96 L, BHFEMIK, Bl A8 EENSRIERHRNMER
[} &

4.5.1 BEVHNEFEITHOM

BER EHFET2RERRPTHRTREBERENME S, RE. BEHRHN
HIRRMEMTA.

R j
BIEE, t/h
B 4-12 S RESSEROMNXR

MBS ALY, YEENTAERRNE A SN, RS CIRLEERET
T, PRETERETR. RIRERRE K ARRICAIKE 6.933kwht. #ilit
BFAE A LR B EMEHEIT AR, BHRBENY.

HER RN RER A —, PEEIEREAN, B 413 2R 2015
% 2 AN DR AEEFR, APRONFEEH, FHREHR
21.10MJKg, BIEMEEE) 18 8MIKg, BEHVEXE] 24.23MI/Ke, WENIBRIAE
25.735%. WEHHEBFWE T ATRE, AESEEEN N NES, BEER

CBARRBENETIAR, ERREEREREDN PRETET.

B 4-14 GRS 240141 2014 & 12 AGERNRERBREME, R PHEA
8.547kWhit, EF{EN 10.403kWhit, BIKMEN 7.20kWhit, 45&BRCAKLFEEN
6.933 kWht, ESHE BN IETH BB RS ELF TR TET, HR
WRENEN, TEHEITHRETRE 7.1 kWhvit 8, TREEAEFE 16.934%.
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Y T B R TR S 8

25
24
23
22

21 1

20
19
18
17

- g R YREBIZ A (M]/Kg)

||||||||||||||||||||||||||

1 23 456 7 8 91011121314151617 18 19 20212223 2425126

Bl 4.13 REHKERAE (MyKg)

SR A PR EE (kwh/t)

T T ¥ ¥ T 1 T i T L ] T T L] T H 1 T 1 U ¥ T ¥ 1 T T T T T 1

12345678 910111213141516171819202122232425262728293031

B 4-14 S BEIRHLBEEE (KWhi)

WA BN R R, BEVUEHRE 61.6026 71 kWh, TEEN:

61.603X16.934%=10.432 J1 kWh (4-5)

BB Tk MM 03394 kWh, HE, AEHFREA:

10.432X0.3394=3.541 /i TG {4-6)
BERZIRBET, KRR ERE 124 HE, FEFREA:
3.541X 12=42.792 i L (47

% 5 AEENTEGRE, S8 BEYATRRERTE:
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=L i PN TR AT

o e ]

42.792+-5=8.5 JIJC (4-8)
452 THRATHRERITE

G& LRNE, FeXFETSEER, THRE VEEIIGLRETSH
twF 4-3 Fiw, MGFH TEHEHMET IR, TS KERELMTLHE,
MEHY T SR M T AT T R v B

& 4-3 T FEBERYKFRET S5

i E (%) 50%LL 1~ 50%-80% 80%LA L
EATR A LG
(e, REEFH I 1200 MRHED 0 70% 10%
X REIE 1T B {8l (B /5E) 1440 5040 720
HMEFBEE (kV) 6.3 6.3 6.3
BHLETHEAFSE (A 17.56 29.86 39.87
DhEEEK 0.8 0.8 0.8

EAE 4T TETHFEENNSERE, AIERIRITHEARXLRITHR
BEARD MK 4-9). 4-10)Fi7.
Pd =+/3 xUxIxcosgp (4-9)
Cd= TxY (Pdx8) (4-10)
ER, Pd: HFHIE; Cd: FHERME: U RHEBNWBAGE: I &
B MMEARR; cosp: TIEBEM: T: EBIT/N: & AB LRBITHE S
Bk,

HHABERMTRATR.
R 44 BEH TSUSTERERTE
mppagrs TOOLAETIR un G
Pd(kW)

50%LA T 17 153.25 220675
50%-80% L1 260.63 1313579
80%LA L Sy 348.05 250597

1SS =N 1784852

453 THRSTHERBETH
TIRE T BRI LFBITBHME 4-5 BT
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A=W b T R AT
e ————————————————————————————————————
F 4-5 BT BEHEFEITSH

RE (%) 50%LLF 50%-80% 80%LA I
EBITMAL (R2E, SFETHEE
7200 /MEFHHED 20% 70% 10%
X} RE 38 47 B[R] (2B /) 1440 5040 720
BMEEHRE (kV) 6.3 6.3 6.3
BHLERFEITRA (A 11.39 20.73 31
DFEEH 0.95 0.95 0.95

HERASHHIMTERINERLR, AHERWE 4-6 7.
# 46 BEVRIETFERRR

ERLAATS T ODREEE e v
: Pd(kW)
50%LA T f1 g 118.12 170093.9
50%-80% FL o 214.89 1083030
80%LL Lt 321.40 231405.2
B8 Aiiby 1484529

ZE, FFLHBREEA 1784852-1484529=300323.2kWh, KB LM
0.3394 T/ kWh #+5, FETEERA A 300323.2kWh X 0.3394 7T/ kWh=10.19 /1 7T.

LhHHEBRESHHENRRMTERESYE. d R, 2dFMSuEREK
BERPS EHRT R T RAHENAT AR, RNRHSOEENEEND 8HR
Rig, ZBUBEK, €8 SHERSEBRILLAENRBRFERN, RBRIES
PLAH ), RINEAZEEE. BEBFRIEAR. MSKETK.

454 BEENTHRSOERYBEN

HHRHBSaRBNARES A. B. C. D. E 5 8EEN, BHd—6E
BSOS BN, It Er 258 KRB BSR4l hEnt, @il
SEHEVBAGIEITER, YHABH N TRE, NELAY— &M AENAE
AN HE T RER RIS EEAPET, STV Rz 4, Bl
g T sratlpcnr g ALIE 2 G

(1) HEmEBEENLH S

ARG, FESSMREHER, LEERMETRRIEN, MY HE
PEERRERN 3.5t WK IR T EBE 3yMWh KERITE, —6& 300MW I
EHEIBERHT IR TREKEFRKA 3X300= 900th, HERAHE 900+
3.5=257.1t /h. 5 EEHENLBRE, WEEBEIMH K 257.1+5=51.4th, TR
" BEALEARIE D 154 51.5vh. RERGLGFESTHRURBEIEITAR, wtd
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3 b e Tl -2 0SS

W
ETRBEHENED 80%AEER, B, —ABEEIMSBNEZET, W 51.5X5
X 0.8=206th, 206+257.1=0. 801, BlJ24# 80%MIR UL FATEN 240MW B, 5 G5
WAL DAL WMBNET . MZERRETRT, BEREPLEEMA5 5 S BHME
L7, EERAEYNEENARAREE, B GERNERENRE, Ba
A4 4 G BENIEBAH AW, B 51.5X4=206vh, 206+257.1=0.801, A
2 80.1% M. Bk, BMMBEAHAEERAEE. EEEILEIRY, &
BEEHL M TTARCZ PR Y, S ST S 174 B L B AR T AT F Y 110%.
HRIEAR R FI R R B R ML A A A 15% e B E R 2B . B RARE, £
BEa TR A £ BRI 10%2 81 11, KKIRFA T R AT IIaR RiEtE, W@mT
R E, NEESFTFHE.

(2) TR K

LR R AL EE, T EAR TR EBR S KRS, RdTHL
BEAHBIE Y RS, BAEHHA 130, ENARHE, SRPFAEEENRE,
B TELREIR A K, DAURTSRIRE R A K. BAABIHARER
Ve BYIRIREL, LA RS — KR R FERA 10 TAMBRA. B RS
B SR, — AR 8 MRHI A RS 80km®, K 408 Jikm® HH,
E 16 MY 32640 oo HRASCE LN EMBMBHARBES, LRT EHEHE
WOET, TTRBEBEVBIRE MG, BEERNE S, ARAERNE, B
B8 T b 1 FEAR PR T B4R SETRAR P T BRI £K . YT I BHARIRRL SR AR D
R E IR TR, TIB LR s it SR R KA T H
FI&M ORIBARGCERTEE, EREHE  EREMAK).

(3) BERBERAE

RIER HITHES ARG, REBEETAANEREENIMEIRAN 038
FIAR, AMEAEAR 0.5, BREENARS 3F, FREERRAN 6.7
T, MY TESERIIEERASHEER (0.8x3x5+6.7x3) 3=10.7 Ji T,
AR TR, ETHETOAREESRT, BEIEARETH, BRK
B, Acmie T ERRENER. MEMRHEMETH, BLEHGRE
HAIE T B4R 5B AN — i BRI, i R, MEFREEREUER,
Bt 4, FIRREE T BN SRTRS), KRRBEBEIRETR.

g R, BUEASSHEHAYE, RESYRAESHENEZI, ERESR
e KARET KRR BSIHUE S RN BN ERE. SIPNERNRE
BELEK, ATRERBEF THER. K& TEBEILNETSE, BTHER
DUERS. THEESCKIBRRE, BET EIMEEERY. SRTZERES),
R T S e R G AREERE, WREE T s TR 3 R F LRI b o
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1edbm Ay A2 2 R 3
REKEANRFEROAEE, ERBEEN.
4.6 KB/
AEE AT B TSRS R AN ARR S, 5 RS
B EETHBTTEEAE, FERABT ERBHEEHRE TR TN

R AR R, Bt T ARBuE/R M B, T R R
SROE RER A AT R — A TR -




ES5E BE

AXGEHMRA NERFBTHER, TR TRERMERNAT KA AR
I BEYLAOERE X AT R, iR T EAEANER TR TENERR
o AXMERTRAT, LEMHT RS EHETATEFHTEIASEUR
MNMREESRTE. RETERLEWNT:

(D BESPALTEH. HRERRERZ LT BEHLEHLA A
BT TN R, FASHAA T BERIUSTRERIS, I EXELN
R IRBE 7 AT T 047

(2) GERSHETREREST T AR, REER. ARSI R
SRFHHAE, HE AT EFAEAT T REMT, SATWME RHTX
BSOER TR,

(3) TEASSRBGE 7 RIER B T Hs) BT A MR NS AR
H, SaA HANZEFEREE T REASE T SRR SRR, &OHR,
T AR M Th RS X 3B BRGAT VG, AT T e Rl R e ) . B
HEGH T ERENCRRRSUE S BWR AN TS
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