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Abstract ML

Abstract

As belt conveyors are currently developing in the direction of long span, high power,
high belt speed, high stability, the research on dynamic design and starting stability of belt
conveyors has become a new subject. Adopting a reasonable starting way to reduce the
dynamic load of belt conveyors is the main method to improve starting stability. Therefore,
based on analyzing the dynamic characteristics of belt conveyors, this thesis studies a kind of
soft starting device driven by variable-frequency motors after analyzing.

Firstly, dynamic models of belt conveyors have been created in the paper, the effects of
various starting plans on the starting characteristics of belt conveyors have been analyzed, and
the best starting acceleration curve of belt conveyors has been identified. Besides, the method
to adjust the power balance has been found out after a analysis of ideal and actual distribution
of the driven power of each motor. Then combined with the specific requirements of a belt
conveyor, a set of variable frequency soft starting system has been designed, including main
circuit breaker, isolation transformer, the selection of the ACS 1000 transducer in variable
frequency starting system, and the design of control unit, the design of speed control system
as well as multi-motors power balance, etc. in variable frequency driving system. Finally,
field trials have tested whether variable frequency driving system can meet the different
demands for driving forces and speed changes during the starting process of belt conveyors,
the changes of drive pulley output torque with load changes, system stability in the
acceleration and deceleration phase and long-running stability of the system as well.

The experimental results have showed that variable frequency soft-driving system can
meet the requirements of driving force output changes during the starting process for large
belt conveyors, extend the start-up time and greatly reduce the starting tension of the
conveyor belts. Meanwhile, the use of variable frequency driving system can reduce the
strength of the conveyor thereby reducing the cost of equipment investment. Moreover,

variable frequency drive also has the advantages of low maintenance and energy saving.

Keywords: Variable speed drive Soft start  Belt conveyor = Power balance
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W) BTN
Jy—HiINEH BT RS BN R R (kgom’);
——F iR TSI,
r— R & ¥2m);
J—BiNRBNHEHRE(kgom” );
r— i NRENER(m);

n

(3.10)

(3.11)

(3.12)

BE =K, +F,, $ARQ10)TAERABRHEHIMERE I EAR:

o =K,-DF,/Yy M
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B HRBENERAEEDNRLOHR

Heh, K, — BN

EBAE TR INERR S —BREK, =20; SHHBEB—BMK, =13~17.
AR TR R, ELEEH ) RIERERATEA, FolEHEN K, =105
RAKEDRE TR ERESNBERE L Z L B, 5 TRIES A AL
BARMEFRE A,

3.4.2 J03g BE 15 ] 4R AU B

HEMENBRE TR, BRI KK DS NERSRSER BB NE
WFE, Bt nERBERD, EERATFE. FARA, XA “S” BHmEE Hh
SUHKSMERE TR, HRANRDMEER N, DR mEERL, BE3HKS
HafR BN, AXHRTRANENEE BLER, REVARAER.

(1)3 B3k FEE i 2%
SEMEEMEHRAREHHER, HREXHE.14).
(
2t 0<t<t,
T
LA LSS+
":‘v (3.14)
F@—r) L+1<t<T+1
v t2T +7

BRSNS H, MEMER. TRITB B EM B, SEETHR. LHENE
et MAFHEEBZTFROMERRITES, FRFCTERIET, HRNEEH
F. UBMARTHRIRITEELE, FIRERDMEFFRIMERREBITE
B. BahidfEmmEERLmE 3.2 r, EEELNE 320)/R. BNEEHER
0sHRHFHRTIEEER 4m/s, RITEEHR 0.4m/s, TCITHIE 105, HRHIBRTH
BHAKATLEIE 3.20c), KEREHMBHETE 3.2(d).
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3 HRMENEIHFHETR LiEn7»'e

45
40 & g' :5
+3.5 > 0.10
"3 0 ® 0.05
&3 $o0
jig % -0.05
0.5 Iy :?_
¢ 30 60 90 120 150 ‘oaososolzolso
t/s
(a) 000 (b)
300
250 315
200 -0.375
3 150 S35
@& 100 -9 789
50 - é(,S
-1. 000
0 4528
30 60 90 120 150 0 30 60 90 120 150
t/s t/s
(c) (d)

Bl 3.2 AMERBHTRER
QA & sk
HEMANRPRIERAN(.15). BHIRD AWM BEIER B RITHER. F
RIEN B SHEBTHER. REE LR “S”, 5METFEAE AT UE 25K ik Eh
\ERD, BITEMFE.

% nt
—Z(1-cos—) 0<t<t,
2 1A
v, LSty +r
U= (—t-1) (3. 15)
v-y at—t -t
T’[l—cos———‘—]+vr L+t<t<T+r7
|
v T+z<t
4.5 0.20
Ag-g £ 0.15
T3 '» 0,10
i 20.05
'@g S 0.0
1. -0.05
3 -_g.w
y . 15
0306090120150 30609})120150
t/s

(b)

3

P/
= )

U/m i
alddiddddbon
TR anen

8

—206

0 30 60 90 120 150 0306090120150
t/s t/s
{¢) )
B33HAtEEER

(3) A A WYL A Bk X B 2



BtRX

HRALHNEAAEENEZHTR

A (3.12) AWRTERMA S ML BHER ML, ZREARS 6 BEL, K
ZILE 3. 4(2), B 3.4(b) HREFIBRHEMEZME: B 3.4(c) ABRHIBRREHRKX

KAMK: B3 4(d) ARILENEEEMB ML,
(2v,

=8 0Stst/2
tl

2
V,[-Hi‘i—zi-} 412<e<t,

(3.16)

A A
o, LStsh+r
u=x
Z(V'sz)(t-t,-r)2+V, t]+rStsT+t +7
(T't|) '
- t-(T+10)T -t)
_Ar sz) [£-( +T)] +(T h) T+t‘+rStST+T
(T_tx) 2 8 2
v T+r<t
4.(5) 0.20
o4O = 0.15
»3.0 ®010
a2 s 8 0.05
Ez_o } 0.00
1.5 —-0.05
1.0 -0.10
0.5 i _0'15 —
0 30 60 90 120150 0 30 60 90 120 150

t/s t/s
300 (a) & (b)
w i
200 -0.2501
Z 150 3 :§I g§§
o 100 -0.6
~0. 75
: 1
00 . . -1, 125 4
30 60 90 120 150 0 30 60 90 120 150
t/s t/s
(c) (d)
B 34 BEMYEE R RS BRI AE R
LR
u—IEf(m/s);
t——Ht1al(s);

T—B L IR1T B [ B BhBt [l (s )
T —TRATEBERIBS[El(s );
v—HREEBITHEE(m/s);
4—T/10;

v, =v/10;

19



3 BRI RN X

B 3.2, 3.3, 3.4 RE: HAREHWEHN QKN 5B nEEMZH X,
HRR G5 RFMMNEEX, ELRNHTERESHFREREEERNEZHE.

3.5 LI R T4 H &

RARN R LR RENEHNRERASREENRE. HBI I 5H4E30E
FAERBRAE ST — BT A TETREEFAMENEE, FFERELAR
KB, ENEZERBDREZNEHRERN T RRE. FRKEHEBRME
ARRBARYR. RPENDEIR, L3REHNMEEHR P,

\
Q O

v

i+1 i

B 3.5 MRARAHAMEN LB RER
3.5.1 &5 HEAE L
AT INEETHRNES| R MaE TR, M HESREHEE

RBIEKAS,, KTFAESMOKA S, KOZERREFEENES| N F. ZEEHRE
MEEERFRE S, BMREEERNRKES NA:

1
F,=8-8=5(" —1)=Sy(1—e7) (3.17)

R F—RESRETENEERL
o —mEAHERE LNEEA
MEBWRFOES HEEI LA

B Fio _ S, (€ =1)
ii+) = F = 1 (3.18)
(i+1)max S(i+1)y (1 ——el‘at+l )
B
S(i+l)y = SiL +n/; (3. 19)

A
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BtRx FRBANEFRERZ) RENHAR

i——Eﬁ—A%ﬁMﬁ%

/_.

i+
m——ﬁA%mFﬁmﬁwm%%%mﬁ:
Frih:
tiy == SUEZ) D By @20
Furm 8, (- ) (- e,,ih,) S,

WA RSB B R E R %W,Wﬁg M 3.20 A, EFIHMELHELNY:
Jhyp%;.%ﬂﬁﬁﬁﬁ%M%%%ﬁ%ﬁE%ﬁ%,%4%@%%%%%%%@

BRI RE T B EHRE QT AEHILABOE . ERITRENE ENRSHHTH
BHES IS AR N ERE G,

3.5.2 it #ES| A E A B

XRAZREEHNFXRENEERETH, BHRENREFAELE—A_F
HIEERERE.
(D)@ FEER R AREEL

Vb _ k() _ (+e)i-s) o

i b . (3.21)
14 L l(l+3+1) (I+¢,)0- &) "

Eﬁ%%ﬁé%%%ﬁ%ﬁ%%%:szi,ﬁAtﬁ%ﬂ:
0

Vf =1_SJ'+1_S
V

] (3.22)
Jj+l EO

AF: j—HHRBRHRS:
JHI—REFET RN, 5 AHSENES,
S,—j REEIMESIH(N);

Sn——J+1 R EIET 1 (N);

E,— W& HHEEE (N/m);

L—EREB A, jREEFETHES(m);

L,—TERER A, j+1SREFETHOES (m);

[ —RZR RSV E (m)

e—hL B AR

21



3 HRRBNEDEHTR [iEa7 e

itl

j+t
v
—

B 3.6 REREAER
MR 3. 22 PRIAIHRIE E, AR HEITHAEHTRKAANR, REFERAR, jR
M+l AHRERERE, BRAEBRNAERSRET, TEAE-RIHRENiHBS
MEREFi+1 ABA. KOBEXRWT:

S, =S8, +W,~F, (3. 23)
Bk (3.22) M (3.23), RKEMMABANERXRANL

V. EF,

a—lﬁ' Eo (3.24)

BEXTUES, RRAHERNERESRIAFRE. WRERKE LR
REMESI EX.
(2) B zh iR BT ) A T FE R R

IR s R E R, BEREHZE R URTA:

2zRn _2xRf(1-S,)

V=wR= |
60i, i,p (3.25)

s

V — B R (m/5).
Y — WA R (d]5),
n— ey hiL 4 (/min)
R— AR B (™)

S — LA

f— s EFR (He ),
P—— s M R AR 5
R AL B R LR R SO AR, BN IRBhIR AR H R

22



it X HRBENBAE R RENAR

_V:_ — R‘f;(l—Sdi) - Kﬁ(l—Sdi)(l'*'Sd(nl))
Vi Roufin(=S,00) R’+1j;+l(l—sd(i+l))(l+Sd(i+1))
(3.26)
~ Rif;'(l_Sdi + Sd(i+1))
&H i+l
S
é‘ i/(i+
f/ l) f+l
XA
4 Ri(l_Sdi +Sd(i+]))
L= Jiar (3.27)
Vi+l Ri+1 1
WIFEFZ BRI HE, AREE TESHENEUNELSE
Sd —_ Sde
M, —M (3.28)
S,—BINHEEEE,
M, — BN B € 5
BEHLA R
BEH TEEBFREN, EVNESRR G HREMHEERER:
M, ="4RF (3.29)
la
M, =L RF (3. 30)
Ln
£G300KALEB 28K, BH
S.R
=—% F=4 )
Sd Mdeiaﬂ F (3.31)

A
o, —— BN IMEAEE, (rad/s);

F—#RHBHES H(N);
A—HEBENFEL, SHEIPSE. BEL. BIEGELRMESNNREE,
B (3.27)F(3.31) HERBH:

v 1-AF +
...'.:R( AR 4+1 x+1 f/(1+1) (3 32)
i+ +1

ZARA T HARNEehRE R EENET NHRR.
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3 HRBEVEIBHAR : B3

(3) EREBITHET Y I
LA FHRERTH, ERHRE SR TNHBLENNERMAE, KNET N
MXERA:

V, ¥ _RO-AF+4,F,) E-,
T P S i I+~ i+ f; " 1+
K+ I{+1 K’+l - (3 )
33
1 K4 RAI lf/(z+1) W R '
A S+ )E, ~—Ju
E) Rﬂ e Rl+l ' E) R+l “
WIEZE R HTE, BEIHEEBHENW,HXR:
Y. F=W, (3.349)

NTEEHREN m A RSR AR, TEA (3.33) Slhim-1-1FEK, 5
(3.34) BLBEH m AN ES| T EA.
LPREREE, TREHUT IR

1 RAfuz WI_RI
Gt SR IR =12 -
R+F= Wo
B REE R ES RSB E A
RA2 W R
F, R2 —=fiW, -1l E, R, 2]
"1/2_;" W R, (3. 36)
2

(“ leuz)W [I_E" fl/z]

2 0

REAR Q. 36), MEF S ENERT RIIFRHURE . SR HRR M EE.
FEHRENEHLANE, FRHRENER. BHREZEBOEANRETETE
B, HREhALA G s iR 251,

ST BB FREEN, BEhhl. EHEE. FHRHEHEHE. BExX
WEMES S, RREERTERIIAMRRAEREIA,

%é%lﬁﬁ%@ﬁﬁﬂﬁ%i@:
R
—L{(4, - 4)W, +2]
x,) = R (3.37)
1 R4 _K_&
—(E0+R2 )W +{1 E, szl/z]}
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BB FABENBRBERSRENHAR

(4f@m«uhﬁuuﬂ$o,éﬂﬁﬁm%%%%ﬁ@%ﬁ&ﬁo%Eﬁ

KE, AT RWHRFEARK S, AR £, BEEKRE, h TR EFEHTRIL 1, -

HE&fe WTHENBRLE, B 1875 FE T LRIE T BRI ThE,

(9 K RETEF| AR
LRDTRTERNEIRE T, HFBRILTRERER, £33 HHREMHTNT:
DEXKBRET, BHES D ATEH;
m%ﬁﬁﬁMEﬁtﬁﬁ,ﬁ%%ﬁ%ﬁ&%i&ﬁﬁ%ﬁﬁ%%ﬁﬁﬁ%:

D REEES A R ERER: A= SR

dela

4) WA RS W, <0
MRS THANREEET NS EHBIXRN:

A L
F (7~ Ri)W, 1 E, Rfm]

Np === (3. 38)
F. W R
2 RAW, +[1 R S
58 ﬁ@S&ﬁmﬁ;ﬁﬁ
R
E[Wo(Az -4)+2]
() = (3.39)

W, R, i
{RfAlW +|:1"EO—E 1/{'}

RARETSRARE TOLRIR, S ELTAH, B TABDEFETHE /.
FE S MEEAM, HTHTHETETEE S, 75 1.

3.5.3 Th P45 I HKHg

FERITRENN, —REAHERALERSHEN, fRaEHER, HREREELE
F, M, BATTEES BHNARBMRBTHRGFE. DENEERTRSEE
B, BT RERS, WNEFERNEE: SBRNEEDMTRSEEN, EHLT
HIRE, BAENAE. BHHREMNZHRLELTKE S BIHLFE—RZH =R ERT
B h i RIS BOR E B 1T,

HIEUBER: BRBRES L. L, I, REFBEIR. BRHETTE L BRNT

2.1

WM L=E . B L5 EAN RN R G120 KB, TR H
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3 HAMEHE DA B®3

w=h~1,u,=0~1,u=1-1.

é(]U

—/
»

ﬁ%xmoms%w, HRRL 0 e S LT E B

P

”:‘l%—xlOO%<—5%H'T, HIRE R R E RN

4

x100% < 5% B, HNKEHFMERE R,

BB ELARGRAI—GKE, —GBHH, RESEIHERH S
A E R A WRIE T T BB ERE, ERATHZIRERS. FEIREMN
B R RENERK, WERMERS, RATRES S, BEMAKE RPN EER
F; FHBHREMBEDHERENERKR, WRHERS, REFEHZ N, BRdE
HEHIRE, FRHEARERE: BETHERTIE AIHETE.

3.6 NG

AEHRTREHNBEEEE, 20 THARRIEIN=ABREX=EAB S
BEHRESHEHAANALAERN: EIERATEERGECHEBNNABEET,
R T BRI WA RNE R oA T R EEE S AR T A R A
T S RS R E AT B N = £ R iR X A VLA 0, Rriig i or s ok i
WIS, B MANBNRER, KERENER ISR RRT & SR
BRI RERNER, ERMK AN RIEFREESIR R EER DRI
P HETE T XA G IERE, Bl 7R T AR I i & R iA
KAMEM, HEFEENEHER LR AR, REEREINERBLTS
LG BRI R RO, ETREREMEETRREENEHBE T SR
HZ5| DA SERRE, BRI AN RRNTEREEHINETRE, RET S EH
ThaR i () S
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Bt HRBEV TR ERE RLNTR

4 ZEBH ARG A

41 BHENERES

4.1.1 ZERNGHFE

EXFRET, FEARERRRMAER R IERER: aELHEREEN=
MR REL AT ERAREEUNRNERE, BRERSIERBERE, Bl
REBERBEBARRTRE. BETRNEATRE, AHARSEN. BFENH
5 IR AR LY, B SR R AR, A R, SRR A AED

40

V3 V5

T30 on

= =t
9

V2 V4 V6
B 4.1 R HRIRER
TEBOERER—RBEVELE. BRBNEHREAR. EEHFIER, BFT
4% V1—-V2—+V3—=V4—=V5—-V6—V1 5 B8, £ FHF TAERT, 13868 F o 3% V6—V5
=V4->V3—-V2~VI-V6 M7 2B AR B F LN S ERY TR T SEREHFHE,
[>&:3: a0 RSt np e A 5 s e VY 0
412 BB REIRE

THREREREN M EE n EAREE (BERSEE) HELTHREHE 1,
BTFR:

n=60f(1-s)/p 4.1)

R n—HIHEE
f— T EHE
s—HFHEER
p IR
RRBHINESAE, )& LUEHIZE 0~0.05 m/s’, AHTERE. HEE,
HLI B BB E B ML) B BIERER . AT LU IS LIRS MR R BRI 3D, LR
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3 BRBEEHHERR LR

FEARE TR BB ARS BN ER BT, BRI L HIERT,
L8 e Lt 2

4.2 BB ET BB HBER

SAMRE STHEABHAMENINRX, GV HTHREES, RHSEHHIEE,
ERET REARE, HFTREEKRMBEEEEE, RATABEZRERTN RS HR.

AR 2% K F It ABB /A 8] A7 B B St R 4 O & ACS 1000 R ¥ AT 4%
B, Z4MEWTE 4.2 “VFD R4EE” Fia: ACS 1000 .

10KVE

FEH
e

3.3kV
B

ACS1000

B 4.2 VFD R4AE

ACS1000 2 B4 B354 X IhAe Al 0 ABB B 5 — R 2 EF A0 s B R AL 43
2B, KEXMRSRXATERITRRAEME I6CT DLREZ R HERKBNEEN
H, FEsntEENELEEREE, ERTE™NRAN, B EREEER,
T ERSEIRENAER. RER/NREBES BLAZMERENTIR, HERHEN
BN B E K EH TR A, DTC(Direct Torque Control VMR T, BRE ATIA S 5km ,
AR S HEREFRBENBREZ BN 582m EEMER, LFREKILMR 700m i
5. A

EHIFAFH DIC (EVEEHEERSD » LU Ryl B EEbkah, B
T B RA R & BrRd . ACS1000 AT LB R E S HRIEBEAR RN EET AMEF
Ihe, WETLLH PLC R4 R IEHIET & M@ R DeviceNet 5ZMEE LIE R, 7]
Dl i HEMTRNA EH, AREMRAERENESEREMEITSH.

f# F ACS1000 R A BN K b, BRHEEERETHE, BEiBERD, B3
HEKR, B/MHRERA R HFE, (/AR E T AR R L2 b R A B
BEN=4 452 B AES KOS, EREEE R R 420 7T LR a iR
[41)

7 3 R RBME AL SIS LK ACS1000 AR E M/ MIEHIE, EH
HMNPLBI S 30 a4 M4 2 B & LUB I ENEHIR S EHUAREE NSNS
BokAH, WHLBEERIENHAARBEHNES. wWE 2.2, 2.3FR:
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BLiex HRBAGEHRERZLHTR

43 RRRER R EE R A& Ktk

RRRERG T E RS RS, RSN EARK. A 4.2 VED
REREFT.

4.3.1 [P35 7 % 2%

TRBENRENTEDRERELERRUHC HERNFE RN, BE SRR RS
MRPHABRHARRFREBMEER KM B, EEHRETREREAZTERNAEH
R, REMNRESBNEREE, fANEESNEANKEETE. NREHAEE
58, TR U B ACS 1000 RS RIRE, ERMEZ IR T RELRME
HATAEREERK. BSEE VD4121250. RAESHUNT.

F#E: IEC 62271-100, CB 1984-2003;
BMEBRE Ur: 12(kV);

BELEHEE Us: 12(kV);

e TEMZEE Ud(Imin): 42(kV);
oM ENZHE Up: 75kV);
BEHE Fr: 50-60 (Hz);

BEEA (40°C) : 1250(A);
FENRERER: 25KA);

HURE K Y 52 B (4s): 25(kA);

S immt(E: 40-60(ms);

#RICRT[E): 10-15(ms);

FrAt[E]:  50-75(ms);

A FEfIE: 60-80(ms);

HIEEAE: -15-+40(C);

WS fEFRdE: IEC60086-2-30  IEC 721-2-1;
BRI AM: GB 11022  IEC 60694

432 BEEER

ACS 1000 25788 L AU FE AT R 28 (it . 20/ 38 — RIS 40 I SRS AR ST 38 40
ABRGK A B RREMLE . WTF 12 b5k, TER - RMFEANSE 5
HIABAL BB AL 30°. BE BE 32 28 53 b —/ME I B 3R 4L 2 % i By 4% i M M35 PR #6178 IEEE
519-1992 71 GB/T 14549-93 #r#E TR KK P ETEE A . & 54#¥ ZBS-M-2000, £
¥T:

EHAR (IEC 76-1): Dyl1do;
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3 HRBEVBIFFHERR B3

B 12 Bk

THEBHER: ZHRE:

B ESATERB(EC61378-1) SR. 2000(kVA);
RERATCAE: 1000kVA;
BEMSEBE, 10000 V;
HEESEE: £10%;

Bl MERBHTE: 50+ 5%;
TEZEEEMBERR : 1155A;
fRERZELE: 1903 V;

A28 ZIRBE IR 303.4 A
BETSHEERBE: 5140V,
HERERKEREE: S00MVA; -
REEE: wrRk;

SAERAHIN R-AHN TERERE: 40[°Cl;

4.3.3 ACS1000 2558

ACS 1000 B RIELNBERRESNRI=M, AHEHRABER=H8F
IGCT %%, BERTEFHEABMNERERSE. ACS1000 HERNRET LR H
F ABB B8 —RINE L FHTEFERIRIRAE R AEIGCT). ERHHHERE
EERF IR AT ABB EEHERFI(DTOHA. ACS 1000 BMBFRAZTENEO, 7]
PRIGFHERB KBS BEHRE S,

ACS 1000 ZEAMBHRPLEH N EER =8P IGCT #AE (WA 4.3 iR « R
RBADH TR EHE ACS 1000 TAEAFREMITENE. ETHEREERHIDOTC)HK
REIT ACS 1000 2847158 7 SR A3 Al 8 B A A 302,

ACS1000 &7
I
A1 K l B v ¥
W E PEAES,
A DR haap
243, || ® o s
= "
—HE R’ M =®F il
G IGCT HFER% WA ERBH %

B 4.3 ACS 1000 12-RBkmh R ZiRIM 2+ B
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L i R EH R B RE ) R R TR

(1) IGCT Zh# ¥ 3k

BEL B IGCT (SRR AR B AL 2 1) ) BEHS TGBT (4% 1 TARAUARTE S 44 %F) FF K40
ERMFFE, &F 6T0 (XK RME) HEEKR. WERMESERERENE. Fit
IGCT BB, rTHEENAFmEBME.

v

Kl 4.4 IGCT Th&E Y- FHhAEFHE
1) I6GCT A S H

BER FFRAREEIE:  20(KHz) ;

FFREFE] (M)« 1(us);

MR, (KA ps ) s
R 10-20 (kA/ ps )
A it BEL b ¥ s - 4.5(kV);
BN 2.8(kV);

IGCT Hy# % FIT:  100;

2) IGCT 4541

IGCT ¥tk FH A 55 IGBT MEEMRIEFF K450 K KTE. MBATE. B
FUFFRFEME . EREMPEEE. ERERRE. BURMES.

BRI TGCT #4 Al i L B 4 4% I A5 4 8% ACS 1000 S50 A 22 . Wndm4h 5B TR,
ZHPE AR 12 R I6CT ML, iz BfiE AP ERR R I6CT, BA RS
DORH 14 RATWELFRTRM, EHBHBOBERIEH, KKRETREHNT
M FN BT IGCT BAMAMI XTI, AKRE T RLNKE. ACS 1000 R4
) S48 TG #i B e 2] 9 6 4

(2) HEHEHEESE (DT0) HA

EEF S (DTC) B HexT e ML R R 46 31T 45000 LR SRR L O e TR 0 22
EMARLAENECARY, AT 25 MM E — A NREEME . AL
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3 HRMENRIFETR ' B+t

R SEPRE 5 A AT LA, RAE PR 2R B SE b 1 5 B 45 e (AT L
B, REFALERMEL, KBRS e W R R T RRE.

DTC & HIE AN R R A B AR FeRis AN 25 us,  BHAMRERFR
AKEER: R DIC HEWRA BRINF 3ms, WIRCHEBERR, TR 5% & 12 5 A0 i i e
B4 10~20ms, K F FFER5 HImI LA 8] K F 100ms; F38 i #5 PR O 0 5 h i B A, O
AT R RERNFENNAE; R8s, ERTENA;

(3) LCRI@ IE5X B 2%

FRAER ACS1000 %t UACE A AL I R R 2 HIHMKE LC IESZM B B MIEMT. R
FEBVE A VFIE oL R ARG I (6 T 306 20 38 i o O B SR P SR AR A R G % . X PP AR
AP R R B R AZERE . ACS 1000 2847048 5t B AT L B A B 3 /N T 2%
AR NT1% .

Kiowt Kiovo Ampsre
8 8 0
8 8 )
4 : 0
2 2 : 1%
0 0 0
2 2 00
4 4 20
% L © -0
05 o0 0
e Seconds — Secons
—Motor Phase Voltage ~~ ~ Motor Phase Current = Motor Phase Votage ~~ — Motor Phase Current
B 4.5 I8 LC ELBUER BB
LC 38 IE 3 B 6 25 (45 ;20 -

1) HREEIERE R A KAEZE BN ) B RS R RS2 A
W, AR UHEESREREEN, TAFTEZEKABARE. Fit ACS 1000
ATLUER TR ERALZ RS

2) MSLEE R R R, MR S ERMATIA AR S BRI,
A5 % LB 45 2% n ARSI 5 28

3) ACS1000 xt B AL HL 48 M FE 1% PR A AT 3E 5—20km.

(4) o 28 ot

ACS1000 ZA#F IGCT 154 3 e BR AR ToA W 38 1 v 0 1o R A 47088 1 T B TR 28 A0
HE% 2 W 16CT o] LERACH A8 E e FRaE, B/ Wm R iE Uh 25 Mib.
R I6CT BB R LR R %, MUTBREHE D, WHELTE.

(5) FETR T it

1) EHLFHR
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BEieX HRARENERRERHRENTR
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