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EMCAT A I A 2228 N 53 47 57 (RIGEFREMCTERD) -

2R 5 AN AL CAZRITIPDS, IR A bl 5 75 2 ke 1 AR B AU
e PR IR LR
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EMC product standard for PDS

15t environment J 2" environment ’

EN 61800-3 ‘

(public low-voltage network) (industrial network)

V—‘—\ f—k—l
(et ] [e2 ) [ e ] [ e ]
’_ﬂ_l

ﬂcmm}ﬁﬂoo,@ [ EMC plan }
dByv dBuv
— 100 T 150
C
S 80 b 70 e+ ..?3_ I e 130 o= o= 158 l
5 Gt ! q » ——
ol 60 [T 110 R SR
u b bl e b T ITT T F1+1=11
c| 40 TEAH b 90 [Hd—-4 ] TTR e ot
T b e e 76 { b T RLL
E| 20 SRR fH 70 H ]
—
D
. 0 50 T t
015 05 1 5 10 30 015 0.5 1 5 10 30
Disturbance fiMHz fiMHz
dByvim dBuvim
— 50 70
R v 1 47 g e s e e s e
Al 45 60
'l) 40 50
_________ T TSR S—
A
T 35 40
E
D 30 30
— 25 20
30 200 400 &00 80O 1000 30 200 400 &00 800 1000
230 fiMHz 230 fiMHz
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=2 EMCIR IR T %

NE&
AT F LR T LINPIP R AR TT 5, LR S FAE Sk R 5
K
EMCHEA AR L TT 5
A AL B R R A AL B I RGN, T
NP SEREA RN . M AE S )BT RIRA S i 1) B 2 FE A R 1) J
Wfe Ftar, EpIFREgAR, LB, Angk, Wdium 1Ll HAD —28
Ir) B e LA UK TR
R
R T ULy AR5y, AR SR R S AR S A . i TR,
THErT CA IR 2 Fhoy kA
Radiated emission
Control
Supply
network Process
-
Conducted
emission Motor
. Motor
e connection
= Earth ({;
3-1 KR4
(=R 2 )

Al SRR AT LU 3 B A e %, SR PTAT 10 LSRR
4, B DB m AR
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EMCHiR ¥ 7 %€

e SRR e FH W F I3 230

o {FHIRFIGES: 25 306 = A48

o R R AT B A AR R

o FHACIRECE E TR T A R R I ek b A )
o I FHLCLYER: 28 4E 1A AL Bh3n &

o fFHdu/dt JE

PR A

SRR JE ik BRI 5, T B 2 D56 P A 38 6 44 50 3 55 0 45
Pio POSEITARYR, GBI, BAE, AL,
— R RIEELERE I 70 T

il
GRS AR BT A, AR
HIAE, AR 2 b
SR HUH R AR 5 3 122 1
AR GESE, GUIEEAFERL, I GRERTA 0 8 545
T, PR BB .
AT VAR AL R A AT 4R R IO 55>
15 E MR
et LR ML

et

o T BN 7 HL BB i 1 et AT LU R A v D B 1
* ZJ GBI R A AT UG H] i

o A BRRCZh R AR B SR E 1 T

© ASCVFHRLE B RUZ IR

* FEMHz3 [ Y LEFAR BB B i+

o DPERIPEHIL G0 T AT

o AL 1T

© WERAAEE, W UM IR SR A B 1T

o IEMRIERERIALE P

© ZHEHCEHTM
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* JITA ] COMs P4 B 18 5 I 32 A0S 7 A7 1k A2 EMCRIIR s s 74 £ CE R
& BRAFEAN T i i mos 415 R 4IRAE i

o MR R S R P T T

o W TEEHEEN A, R HEHLRSIRIS R, B L A 2 B ik
%E%ﬁﬁﬁ%ﬂuﬁﬁﬁ¥Loﬁﬁﬁﬁ%?%%u%ﬁ%ﬁ
B

o AT, R TR R HL BB A AR At
LAEREAT360° LM . S i e I T . AE UL 1Ak 360°4%
oo Z BT

B[ U e L 1
{ECOM 55t HL BT R R AL P 28 MR AR A 2 B, L T DU
W “7 Dl BERE SR T-HRIIBDOME a1« il

T EEEA AL, AL R HL < TUNE” .
RAL AL I 27 3238, B ARUERFE B OL.

TR TS T, ST U R R R O
B2 o AT LU R BRI < Je i L

[ |
Rectifier =
B_ -~
RFI
filter
Dirty side
Clean side -:
|
L Il I
IYY ry
|

[€ 3-2 BDMIFIT 4 A e i)
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RFIJE VK #%

%ﬁ?$ﬁ%éEHM,%Wﬁ%%ﬂ%ﬁ%@%ﬁﬁ*%%%
SUE{W

A ] AL AR AR AN, A2 S AR AR (B AR w rh i
IR L I A S B AR DR e 1077 iR )

ARSI TO A, LEin g, PR Ay, MEeetEAE, fEIXL
THOLT, ARMERE “JUIE” AN “ 43 oIt

igggﬂaﬂﬁqﬂﬁ@3¥5ébk T MRE] U MN, IX AL EE

LRI R iR Ry SEAE S DRI, S

RFIIE s £ LI m B T I 401 1% PE T30

FEPDSH S ity FarH JEDR A HNHI T du/dtRIFEBEES: 256 2L,
BIASEAtAT T AN A& I RFI 1

DEBE A ANGE HIAEFE L L R, R0 KM 2 TR B0 3 4% sl A P B
EEFE R .

K 3-2 fEARSIREE P B R IR RO

F3-275 T MR, AT M. Sl T
AHANENERS (2 AR5 3 ) -
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EMCift e 7 %€

JEPERFIE 2%

PEPERFIE B ARAMBIL T TP LA DS I e 1) - HI0 N8 e 75
(KB ASFER AT REN, B PI2EAE B AT R I A R

AR TP DB, KA DR L B39, T A2 ) T
155 B o

RFIJE A ) 223

S AR B T ORIE e B A e e A mr . Rk, R
TP DU DA 20 LIRS

WA DE B A A5, PEPAT VA% AR R I
LA R AR L

DRV ) 2T T 1] AL 2B DR UE RE 6 B (AR Y % iy A At i
1A (AR, RIS U4 00 ) A2 ST
DR ML B0 2 1) 1) FL S8 2% e e o

EE P IRE AR AL B IR PR 2 2 R B 2% 1 i N B SR
P FL 8 10 22 AT i 1) A\ L8 8

ER

BDM 2 (14 & (1 1, IPOOSFZAHAS) , sty Wi SRS g o
WL BB IuR “ U M, A EHEMCEE 2 L A o

FUL LA P AR % (K it ™ B30 I A TN 8 e e s 0 L %4
B AT BN BT, ANTG ZERF IR 0 B4 7 o

i, WARALSICAT R TR B, A4 EEMCHR i, B
FRAEAR KA R A E DA FHEH] o
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EMCHiR ¥ 7 %€

YA

Bl 4 45 L (IPS5 )
B

TS (]

A T

R BUE D7

EMC HifE

EMC e 1) — Bk

T3 B RIS R i 5 0 AT T

3-4 AhFedn s

FARADAY CAGE

Unpainted back
plates

| Limited hole size

\ Conductive

sealing
at the door
Enough locks /
at the door I
Gland / bottom >
plates
Conductive
Conductive gasket for
sleeves control cables

ﬁ%ﬁ%%,%%iﬁﬁ%ﬁﬁ%,%mﬁﬁﬂ,H%,ﬁ%%

~F

MEFHEMCAN e, T FLA B R R ST & 100mm, sl S ZE AR
300MHzI K A1/100 XA R SFAEEMCIR AR A .

I AR FLAE30mmAT100mm 2 [, I FLARPRBEA s AT
FIRE, B2 EBAEH] G RAESL.
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SR RO 2 K3 AL 1% AT i AT 2 LR SR (N B

%%Mﬁ%%%%ﬂ@%ﬁ%%@ﬁﬂﬁ%ﬁ#%@%é@ﬁ@

Maximum size 72x72 mm
instrument

£

<100 mm

=

Install locks to
unpainted door

L

\ \\\
N

[ Metal cover for
holes >100 mm

\

| —
—

Check that there is no holes >100 mm

K 3-5 MAEISh e ALARAN Y

360°HF (7=40) Hih

AR N A, A B 3 e 6 a3 H DL A A B 3R AT 36.0° i i e Ml
HIRZ M7 AT E e . X B AR ABBIK 7 i CDM/BDM)™
BT B T

il A B AT = A

4360° AU LBV A L A B Al A AR/ T 50mmiri Bl HL g

LB I AN I B, DDA oer ) SE ity Fihl
BRI RSB REROE ARG . W R R r e A
WA LGS IR N AZ ] RESE R B RE F . R B 1K
JEEAA 5 e K B A A G R K

N T AT IR R SR, A BRI % o Al . XT
HLY AU i A P B k= R T, RS T, JF HAEJESE I &
TR TARE R . R0 S
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EMC fift el 7 %€

SUPPLY CABLE MOTOR CABLE

As short unshielded
wires as possible

Cable shielding === Short pigtail
covered with

conductive tape Unpainted gland plate

- -
L]
i [
EMC cable — Conductive shielding & E@
gland compression seal

Clamping nut

M

Continuity of
faraday cage

F 3-6 IR ERL IR

AT 3 LB ) R

115 )3 HBEHESAN (11 360° i A il LA P PR S H 2 o il = 10 3
HIER e e S-S L[] 52 B R BT 2 A i 1 E RS
o R EERRNA R M L

Conductive
sleeve
. 'J— Ho ,J—_D_ Unpainted gland

¥ DE:E_%T[F::_ /" plate with collars

Continuity of
faraday cage

[&13-7 360°7 17 T A K H:H
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EMC fift vl 7 %€

—=—0.5..0.6 Nm (4.4..5.3 Ibf in)

Above cable clamp,
cover bare shield with
insulating tape

Cable clamp on bare shield
1.5Nm (13 Ibfin)

Motor cable Braking resistor cable

& 3-8 iy LG BRIl E e T 13607 Hz Hh

AT B S A A e 7 u] EURAEAS RS g b
HLBERE G I T HURRIE e, TR IS AN ZE A R Rr IR A LR
R BB HIERN BRI 7.

FEHLPLAL ) 360°1% 1

EAERAAN DR AIA], 75 LA 6 204 YA ] 75 72 S BLE 1)
PP . W

R IERNPSS B2 2% . AFE

o SR R R A R 2 A DA SN FH T E R O A

o HZRENZ W S AT

o FHIRTE RN SR A 2 A R

. %E:%&@M%ﬁﬁ%%%ﬂﬁﬁoﬁﬁﬁﬁ$QME#ﬁ
o PR SRR BT RER
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Bl 3-9i 7 T HIHLONSE S 28 JE MR o 5 58

T e B I AL, B fEre HIBLEICO1, 1ICO6IESE A 2
P R A BRSPS P [ — b 59 S

Cable shielding covered
with conductive tape

Short pigtail
= 1 EMC cable
N =_ | = gland

Conductive gasket

\\

Continuity of
faraday cage

P 3-9 ML FL AL IR 2 T

PERI BT 3 AT &

PR L R0360° F M T LA dy 3 A EOR S, SX Rk, E
ﬂ%ﬁﬂ%ﬁM%ﬁ%%ﬁﬁ*ﬁﬁ,ﬁﬂﬁﬁgﬁyﬁomﬂ
3-9Fh7.

IITE AR A B, B S PR B
Mo JXI, MAIRISMRLELG N %A, HORMEERB R, 2
KR T ERRKE.

B2 N 1% B A R

WA B S HNERS T RERI AL, A mbiE R T f I (0 I

Ao 2 Wb 20 22 FH DR R L T R AR VR TR 22 A8 3R I g 2 REX A e
BRI 2R

P R RR M NOAZ S AT RER R, RN 4 AL F BB k=
I AZAE T S AL A 7 e

JSE SR 1 2 48 L SRR <2200 x 50 mim,
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As short as possible
-

[OO0000000

< Control

] .
= connections

wv

i

™ Wrap copper tabe around the stripped part
of the cable under the clamp. Be careful.
Do not cut the grounding wire. Clamp as

® close to the terminals as possible.
P 3-10 Fh Lt 2 2 T
BEAF 22 3¢
%éj%%%#ﬁ%%% X REfG S AT T e AN 2 e )
FRAEHTILE /UKL, W#Tu&\m Ko R LY
BRI L IS P VAR S5 T8 o I AR S0 P X s 26 10 77 3
BAE SR A BERZ -
m%f¥@mﬁm%Mﬁf TPV 26 B b e, 4 Fe ks Byt
FLRI & 2y
SR B B A 22, BT TOC, B dR s, XKW
B ) B UZ -
KAE L, A BRI, M AIX KB R AR L RAET
o AEFEAR BRI LA 250 T
LTINS R B B AE IS A .
RIEER2

ﬁ%W%%&ﬁ—ﬂgiﬂw

AT 0 R ) P B 5

o NESS R IER LS PITH T ER:, BNk A S A
HIET N7, ANEESRAF T Bl i 28, {H 2 BORAEHE N IR 2%
AN 11 A FH 2 PR B e AR R IR o
A5 FH W5 e 2k
W FAFAE T T AR 2 g e Rk 2k, ZoRAEH
BN S 2k

o AEEAFZRMPGESLESMHER, 110VAC 230VAC, 24
VDC #fUl &, {55 miR el .

s FEEERMAEL, M RALAES RS, WIS
{2 o Rk
WERAE SRR 4k, B0 vl 58 AL 2 3 B 20 i el
HESE |, AR RS, IESTERRL .
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EEZIPAK ERO W IE TS 1 B b

AP R B AR

TDRAL L AT BE KM R R EOIRAS s DRFF XL v] g
SEUT T

PR 1 R 13

R TARFHPUN T, fE-ild, ZIREE I E RS
PRAE, R N % R R

DOOR DEVICE

Twist these
pairs of pairs

ANALOGUE SIGNALS
+10V

Analogue

Signal (V) —|—

Analogue
Signal (mA)

POTENTIAL FREE
DIG. OUTPUT

DO
DO

GND

CABINET
All+
A (0..10V)

DEVICE

Use shielded cables for Analogue mA signals

For earthing rules see part Control Cabing

e ——
(mAY

W]
! Ned

Don't mix different
signal levels

mF@‘

A3 4.20mA
AO1+
2017
AQ2+
AD2-

DIGITAL INPUTS
i) DIt

oo™ Di3

EEW d.c.
+24Vd.c.
[® GND

Do GuGHG

CEFEEe

_ CLEAN SIDE

_DIRTYSIDE 4

230V ﬁfc .

RELAY OUTPUTS
(pot. free)
+24Vd.c.
GND

NC
Common
NO

NC
Common
NO

'
NC
_,qét Common
&

NO

Diode for DC relay

Don't mix different signal levels
.

‘E RC filter or
' varistor for
AC relay

Twist the pairs
up to terminals

i
Vi SUPPLY

Avoid parallel running with control wires

%%

Cross in 90° CONNECTION
w1

M Keep these separate (see figure 3-11)

Avoid parallel running with control wires 0= MOTOR

Cross in 90° angle

%77 %)

v2
OUTPUT
we

3-11 CDMIFJHE2 £k J5 )
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EMC fift th 7 %
i 1l L R e 2

PR PR A i 28 JE I — R O AE P LB I 3 R JE B i
B T AERA R S, AT -SSR JE

LA B o

T ARAEN A FH R i L 45

of T A AT S A% B B R 2, E U i R 2 R R A
ANEELEAR L R A W FL 8 A T 1107230 VIFIAE 5

Mo A AN 5 0 LA RO L 2 B 5

FE TS AR E

LS T 7 — 0 P 546 A e T — D, SR AU 1) g

AR ALK B LTI A 2 DR, [RIINRE AN 2 bR e ) — it o

MR E3-1240 15 5 £, RIS ™ S T e

Motor cable

>50cm >30cm

Q Signal / control cables 3

Pl 3-12 42 1 FRL B () A7 2 S U

A5 “ PR GEATL " SCRAT™ bty T A7 L 2 A 2
(IEIE AV

HARIES3 - 1L RAMEMCIR M s Hid & 31



EMC itk 7 %

EpILER

YEPDSI— 53, sy MBS RIRE VAR S BN — 7. A Tl
EMCHRIE, e Z5UA 7 A LI B i 2 (0 v ksl 0 vl

BRI Z ) B RS2 08> K5

KT R BRRZ e RS, I HE S gk . W
RIS B2 DR e, A B2 AR TR (G i 5 2) il
/DS SRR AR 1150% .

P AT IA T BERE FH AE 3 A R e L Y e 4SS

USR A AN BE S AL HLX R AL R LS, R I e i i A — 28 A )
FALMIBE, Xt T ZEAE AT A 8 B A S FL ORI T VP A

A yTRiIE T B Bl . TH T 4.

%ﬁi%%ﬂ%%%?%ﬁ%%%ﬂﬁﬁ,E%Eéﬁﬂ%%%

R AL BRI I VLA i T P AT A

3-15 A T TSR B A 15 1 60 2k [ il
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(R

T AL RIS EOR, AR LT 2L SR IE $11100 MHZIF /1100
mQO/me. A G A E SRR A4 B k= T LA E R
BRI . BI3-16/8R AN gk I Bt . A i
K ZOR IR ST

Transfer 100001
impedance
(mOhm/m)

10007 Non-recommended cable

100 Galvanised steel or tinned

copper wire with braided shield
(fig. 3-12)

1 Layer of copper tabe with
concentric layer of copper wires
\\\ (fig. 3.13)
0.1

Corrugated shield
01 1 10 100 1000
Frequency (MHz)

<

0m

K 3-16 371 BRI EL T

BRAARRLIA R4 H]

FESEER A, o AR R R S5 2, SRR AR5 5 L gh L,
HIAR A G AEANR] 2R G P K LOERL IR . JORETRRE W th S 4l
OB R A BRG] (B 3-17).

BRI N AR (R HU RO, AR R, B AE — @ R 2 B
SERET- I 5 Mkl BEAR A OB H BT AN 2205 5 o
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K 317 {5 S LRI RRIA

iﬂ‘??ﬁ&; (I s A0 TP B8 7)) wT LL3E Ik 38 In 55 e (K A 28 Pl 2
KSEHL

AT ) ) SR IR SEAAREIA IO IR Ak, R A AR 22 i 3
2 AN A A IR 2 B, PSR GRUESERE R A 2. ) T30
Ty, JEE A REAEIS LGS LI, S BN AR B 8 n v L
] — R Fh

IR TR, ANBERE T 2R T, LU BRI B DB
ar ARELUR 238, A, HEAFIRAT 2 — 5.
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HPE - DIl

fi] B 22 %
B i) PDS LA U Ah — P 4. g, AL BRI Rk
Hii. 41 s,
Drive
INPUT e TUDGS OUTPUT
PE U] v | wi @ R-| R+
Doy |
J -1 —
e
I 2 e
L — =
(PE) PE (PE) Fr -1
o T \T —
N [F—
. £=1
8“' : External brake
el )\_ - \_ _\ resistor
L1 L2 L3
F4-1 ] HHIPDS %
HE:
1),2)  WRAER B LY, A AL PE R LS (1) B T T AR L 85 ()l 2
LA DT U (13 FLE AN T A AR 1 2 L 5 0% o
TERI AN LS DF R o) — o B i i A B YPE S A A H b o
3) R R PSS, S A HERE AL 360 A Bz
4) BE3R360 el
5) B R AL D R 1 /N T A AR K H S 0%, T HLBCA X RRE R 1
SRR AR, S DA PP R e L 5
LAY 22

BE B ZE S R A, TR DRI IR 3. 3% 72 HRFI

A R SR DT AT (KT U ARSI

wnp4-2r7, HARAZSREMCHR I, IR Bir Ay AR AL T 75 5
EMCHRIE R AL &5 2 H o
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I A5

Transformer
$ Y 360° HF earthing
e

Tt Shielded cable
amds

Metal

MCC frame
cabinet
[Ty PE
IR
i R 1 o T = e R KT
. i i
: PDS
Cabinet H
Unpainted i ] E
mounting E E
plate ﬁ
i - -4
Metal box Drive %%  PE

BRAKE
RESISTOR

H H
H H
-~

Metal box

BRAKE :)': '
cHoppPEr T |
e Y n N
- CONTROL
L%/ it ﬁ;&
|

Motor  ® ® ® BEiNEE O
For connection details, see output &l [ [a= R ;
Product Specific Manual ﬂ -
for chopper and resistor. e \ V|
' T \ / 1) Short pigtail \
'A' A to PE, both common
‘- \\ | and pair screen ]
For more details, see section M E | 2)360° HF grounding |
on 360° EARTHING AT 3 % 3)Forrules, see part
MOTOR END \ CONTROL /
\&CABLING/ Vi

Kl 42 JLRIPDS %k

/INF100 KVA S i 2 48 141 -1

FEIXFIG DL T EEf ORAE T EL S A 2% (DOL) 2 L fX) A 20 1 LA
RT3 AT A SR £ o A ANERFI SR, 2k bl i [F) #f
THSEIT.

TEAE A N EHR AL (K — N5 TG IR RFIJEJE 25 N 1% 225K B 18 7K 52 DOL
(KR Bl R CRZI6 27 1% I AIUE DB HI) »  JF H RN T-25 T4
SEIBAT MR, TXAF BT RAT € IR Al RS AR R mT LA
DG WE4-3R.
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Bl

Transformer PPy 360° HF earthing
I $ i7" Shielded cable

| RADIATIVE i.e. DIRTY side

| Cabinet 1
supply
connection

The ferrite in the DOL circuitis ___—— Ferrite

| for cross coupling of clean and el I
i dirty side Motor Output of PDS rL |

o
|~ Metal box - - ARl |
v T conroL wooute || FILTER |

| BY-PASS o | 4 RELAYS Metal box |
. CONTROL = | ORFIC ol [ .
| = I; o~ | AN Control |

# 1) short pigtail
tp PE, both common

\

\ and pair shield |
{ 3) Forrules, see part | |

Contactor Con-'iactor L1 CONTROL / .
i (L | rL \\ CABLING / I
“"'\-\_
. Motor —

| output = i

Py \\etal box

e |

.-
Safety sw. - =1 y
| - I

[ 4-377 55 % M AL AR BT

12/ A% 20 (1 i A 5451

RO N 12/ KA e MRS, T = MIBEAE N GEA
AT, DR AT ] 33 2 e 2 I 0 AT (S B8 A A2 s 25 1 — Mo

WAL, EIXFEH T, FHBIRHER R ER:, 8RR
Z TR R 57 i 2 NG A 58— IR v AL S T k. A
DERFIVED B 75 B AE AR i % SR K /A EMC IR 2% . RFITIET: 28 ANfiE
FHAESR IR,
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Bt

|Low voltage supply

MTIF ARG A, ATLLE AR A RS . 7E5E —FA8E,  BR A
Jis 2% SCVFPDSHEI I (I S G IR uE B s . MO sl Ab T AL, U B
AT R T MR G Al A G 3E A B 52 U 1
Fo MRS, BREE ET LRI

'Point of
Imeasurement  Enclosure, with segregation

360° HF grounding

Tt Shielded cable

Shielded control cables PDS

Control & display

Shielded motor
cables

~
RFI - ] =
FILTER = S | Oe (../
S B
| | | | —-
|
- Common | DRAIN FOR EMISSIONS
- earth
Incoming switch Phase shift Rectifiers Inverter Output choke
fuse contactor transformer (Ferrite)
(if integrated)
TR A A BB il
Kl4-a 1205k b R R G

H = 360° HF grounding

i T = Shielded cable
Medium or high voltage supply Shielded control cables

| PDS

Point of Enclosure, ,—l—'—d—l—
i i Control & display Shielded motor

measurement with segregation T
— '.I cables
:H' | II'
= ? E“L = % - S—
r /‘E/‘_— @ E" I =" ] ;= —— 3n
%] |

Common J_ DRAIN FOR EMISSIONS

earth =
Incoming switch Phase shift Rectifiers Inverter Output choke
fuse contactor transformer (Ferrite)

(if integrated)

P 4-5 1 IR 1 205 R S8 (COM. 2 Js s R I PR HAT ST R U3
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Yl

EMCt &I 52451

JT P R 3 7 PRI W 2 SBM s SIS AL VLGS AR D I, ] LA
XA AR R BNEEMCT I o Rl SCHRIRE R . 2228 MIAZ A
%ﬁﬁﬁﬁ%ﬁﬁﬁﬁo PAT o LR R T e S IF R LT 1R
i

IR HE SR

T3S A /RN ABB Oy, Drives
AR P ABC Paper company
EBTS 123456789
BRI 4EHL PM3
(k)5 45HL)

N RS HRT
(B, KAL)

U IR2: AT R Ay N A
RN WA o ign 'S, DRSSy
AR o T11
AT RGN TN-C,
TN-STT,
IT
e B2 AT AL ?
(EAE AR IR 2R AR T 11
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Bl sl

A3 WEREMCHEE (A e )

TEWAGHPRF | 5 AR N IRIE 2o s | 2 &
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EN 61800-3, Adjustable Speed Electrical Power Drive Systems - part 3,
EMC product standard including specific test (published by CENELEC,
Brussels, Belgium and National Standards organizations in EU member
countries).

EN 61800-3:2004

Interference Free Electronics by Dr. Sten Benda (published by
ABB Industry Ab, Vasterds, Sweden)

Technical Guide No. 2 - EU Council Directives and Adjustable
Speed Electrical Power Drive Systems, code 3AFE61253980
(published by ABB Oy Drives, Helsinki, Finland)

Grounding and cabling of the drive system, code 3AFY61201998
(published by ABB Oy Drives, Helsinki, Finland)
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Just a few examples!

Industrial:

¢ Chemical industry

* Pulp, paper, printing et
* Foodstuffs, beverages H
« Power plants

* Mining

* Metal industry

* Machine shops Non-industrial:

* Plastics *HVAC

* Textiles *Water treatment
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Ener . —> Waste
supply | = _______ oSN Syt . energy

Material treatment by

izl — Mechanica|§Electromagnenci Thermal i Chemical i Nuclear [— WaSte.
supply power | influence | influence § and biological |} influence material
H H i reactions i
E=>> Energy flow h 4 {}
Product or final
> Material flow material state
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Substantial treatment Working
Altering a material’s machines
property (consistency, /
geometry...)
&
Processing
apparatus
7 A}
well defined  indefinite
shape shape
Machinery Plant
equipment
— cutting machine tool — mixers, stirrers
— forming machine tool — centrifuges
— rolling mills — extruders
— printing, textile, wood, - autoclaves
paper machines — crushers
— robots — mills
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Working
machines

Conveying, dosing,

Processing pressure changi
apparatus a|'.«|:canan|.:ls..:g "
Machinery Plant Conveying Pumps Fans and
equipment means COMPressors
— cuittsng maching ool —mixars, stimers  — haists and — posiive —fans
= forming machine ioo| = centrifuges Cranes displacement = blowers
-Mllnnmmllls : — exlniders. — rollef Conveyors pUrfEs — COfMpressors
— printng, textile, wood, — — balt i — kinetic pumgs  — air conditioning
paper machines = crushers = elevalors
- rabots —mills —excavaiors
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__________________________________________________ or final
H r I | H material
H ! state
Z Material
! ' supply
b e e (and
Power Energy The Motor: Transmission: The working ~ energy/
supply: control: conversion of conversion machine: signal)
fuel, gas conversion energy and/or processing of
pressure, and/or supplied into regulation of material
mains ion of i i (and
energy (rotary) energy energy/signal)
supplied energy provided using
mechanical
. . . energy
® points of possible variable speed control
drive system
energy flow
mechanical energy flow
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Frequency converter Motor

+

§IFE

U,3~: [

TEE- - v

Rectifier DC- circuit Inverter unit
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Drive
Losses
(Thermal)

—_— —

g-.ﬂp::r i P, =3xUxTIxcos(p)
{Electrical) n
e P =Tx2nx—
Input Power . 60
_ IL:}JI.J
"p,
Motor
Losses Power

M Mechanical
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i

\TFer:gxmxr

Motor torque T, has to be
greater than the load
torque T, to make the box
rise.

l G=gxm
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PR,
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FEARTEFAVRE R L IR e AR B AR TR A
Tk,

—_— Qutput
Input Process |—*
 —
. Interference
Typical cases
Application Input Interference Output
1 Submersible pump Water level
2 -]‘umpnppllcnlion Water level Water flow
3 FD fan Heat demand Atmospheric
pressure
4 Sawmill line Log diameter Hardness of wood
5 -Screwtonveyor Material volume
[ Feeder Hardness of Load
material
7 Grinder ‘Wear of the grind
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Pumping example:

&

Throttling Bypass control On-Off control

+ Simple construction
» Optimal capacity is difficult to achieve

» An increase in capacity means reconstruction of
the system

» Control by throttling, recirculation or start and stop
» Risk of damage at start-up
» Operating costs are high
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In this situation, what
. would you do?

= 1. Keep your foot on the
gas and control your
speed with the brakes.

2. Change to a lower
gear and reduce engine
revs.
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i 1
Mechanical VS control ,f’f_h\. o ,-/ T ~,
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Hydraulic coupling - _L
— g M_\ [D s T \.
— p | | L‘»._I_f'l

DC drive = A1
- aa A
= Z (M )—( 1)
N L

] T

Frequency converter = ..|.\
— = b ,'/ !
— E‘ ™) .\4_/.

Electrical equipment room Process area
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Electrical VSD's VSD Market
5 ¥ear 2000: Europe (estimate)
Speed
'y "
o i vsD Market size Market share
Production rise (MUSD) (%)
¥ ACDrives 1310 637
DC Drives 364.2 177
Mechanical  168.0 9.2
3. Energy saving raulic 193.0 9.4
- Hyd
- Total 2056.2 100.0
1. Maimtenance savings Time

Sourca; Frost&Sullivan, 1996
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Global market 1995: 3500 MUSD
Annual Growth Rate 7%

1990 1995 2000
Source: Frost & Sullivan & ARC - 1993
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Electrical Supply

_—
User Interface
Process Interface

<«

Mc;E;r
Control

Process
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Traditional methods AC drive control
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Price comparison for pumps
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Price comparison for pumps
With operational and installation costs
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o (n) —

P =100 kW
=200 A

K4, rhial i — AN A A L AR, AR AR RE], e S (K £
o

4.2 FEHLS A A\ dhs

- LA

A | 52y R =l

g [ it =]
AN HoR SN

¥ [rpm] 0 1450 1500

LI [kW] 0 100 100

2 [%] 100 100
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4.3 EFEEHL

PRI L LK
M2BA 315 SMC 6

P DriveSize
(1% [V] 415
i D
i [Hz) 50
128 (kW] 110
ME e
MUSpm] 992
R A LHEUE [rpm] 2300
[ TIRIA] 197
/1 [Nm] 1060
IT max/Tn 32
EIESE 0,82
BeEll 956
EEESX F

K4, 3. I LM BE R AL, WAL EE, i nT DU IR REE B IL
THAHL (AJEDriveSizeik E IHEHLD .
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EE M
BT F GEH)
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4.7 VSRR LT s

50 21996,6
250 1,2 41,2% 329
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1250 0,0 1,4% 55
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1550 0,0 0,8% 37
1750 0,0 0,5% 3,0
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IEEE 519BfH U SEAR/ A
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FVR I BRE . e 38 FH T30 H s AN 5 AH 230V 21 = AH690V I A JL L .

FRUE, RAMUE T 65

FA21200L BB, 283 e A /e i e A T O IR A 4 2 48%,  SLh B Ik E40%, TR
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5.7 |IEEES519, |EEEHERE [ HIZh 2R GE il A thl S AT 2K

FEA S A 5 TR BRARL KD P52 BRI AR FE P B0 38 I AN (R, AT A P s i
AR AL E PLRVE I A, AN SEMIE R BRI, (A PR s 2 AR 8 e s A
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PN BRI AR SO VPR o TXLERRAR R 2V EITE 55 DA R U AR L 71
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IEEE 519 %10.3
3% [HIEEES 195 FLJi 2% EL I R i 22 5Kk
(120VE69000V)

BN LR B I 7 23 b

FLE I I R UOED

Isc/IL <11 11<=h<17  17<=h<23  23<=h<35  35<=h  TDD
< 20* 4.0 2.0 1.5 0.6 0.3 5.0
20<50 7.0 35 25 1.0 0.5 8.0
50<100 10.0 4.5 4.0 1.5 0.7 12.0
100<1000 12.0 5.5 5.0 2.0 1.0 15.0
> 1000 15.0 7.0 6.0 2.5 1.4 20.0

H RS I A B R o 1 28 v 3 U I 1) 25% o
H RIS SEE RIS, B0 S VEAE T 2 AR i 2%
T 1/ FISEERE AR D, T R FE A PO FEL I O A PR A Ay I e

sc¢ 'L

= PCCIR 55 K JEL B LR

sC

|, = PCCHIR KR G BRI M5

T AR 2 (TDD) - 1 & 48 7 AR AR 5 058 7 SR L o it K SR IE P 2
, HEaEERR. (15 jz 30 min /).
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5.8 B MILEERIRE

[ K Fr it GBT/14549-93 HH i1 H, H PR B AR VR SOVF(E I R -

5.8.1 AHAMIFR LS R BRAE &L

*1
B U L S AT R (%)
FE DR bR A P (Kv) | R B B AR (%) IR Ik
0.38 5 4 2
6
10 4 3.2 1.6
35
0 3 24 1.2
110 2 1.6 0.8

5.8.2 iy AVHME

NS A P T2 A O PR A B IR A 2 2r 0 1 e Vi
A LR B A RS TS R A 2P PR 70 B
%2
FRIEIL St OSBRI AV, A
B mas
kv MVA 2 3 4 5 6 7 8 9 1011 12| 13
0.38 10 78 62 39 62 26 | 44 1191 21|16 | 28 | 13 | 24
6 100 43 34 21 34 14 1 24 | 11 11185116 |71 13
10 100 26 20 13 20 851 15(164168(151]193143]7.9
35 250 15 12 7.7 12 5118813814131 ]156|26]|4.7
66 500 16 13 8.1 13 5419314114333 |59|27] 5
110 75 12 9.6 6 9.6 4 |68 3 (32]124143]| 2 |37
PRl e O R RV, A
He HARE
kv MVA 14 15 16 17 18119 |1 201 211 22| 23| 24 | 25
0.38 10 11 12 97 18 86| 1678|8971 14 | 6.5] 12
6 100 6.1 6.8 53 10 47| 9 143149]139|74]|36]|6.8
10 100 3.7 4.1 3.2 6 281541261291 23145]121]41
35 250 2.2 2.5 1.9 3.6 171321511814 ]127|113]|25
66 500 2.3 2.6 2 3.8 18134161191 15]128(14]|26
110 750 1.7 1.9 1.5 2.8 1312512114111 21 1 1.9

vE: 220KV FEAER B2 = I 2000MVA.
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JERY (AC) HIAL

4.2.1 [E i@ JE H

3R SR 4 AT L F TR A K5

2 ) 2
= s + coso) \/ [T—J L \/[Tm] ] [T—J
T, T, T,

(4.3)
lyg =1, (T'd] cos(p,)
T, (4.4)
L FEHL LR
im = |52d + |s2q (45)

A AU A DR o % . B AL T
HUAL LR LB TR S0 o SETABL Y PR UL L g -

-y 4 08*T, <T,_ <07*T

load — X

n

11l 4.1:
— N5 KW HLHL A L E32 A TR R 38 20.83. L2401 72 15 FiL L
() Dl PR A AL A 22 702 AE 59 R A DL £E 120 %% 5 T A0 s F L

HEZ D,

B2 4.0:
TERIUE s At S 1) Jal s L 37

ly = 1,Sin(p) = 32«4/ 1-0.83°A=17.8 A
£120 %l He AN FIA L, FLL AU AL o

R T\oad
Iy = T—*In:1.2*32A=38.4A

n

PRI 22 2K 52 DS by e Rt A2 2 1«

08*T,<Tq=<07*T

X
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TR (AC) HEAL

4.2.2 5kETE H

FEGSHEIX AL B T e e

2 2 2
lg=1, s sin(o,) + cos(o,) & -1 —cos(p,) Trox . LU ﬁ . n
n T, T, n T, n,

47)
=1, [ I“‘ « :] cosle) =1, (EdJ cos(o, ws)
SSEEINEERT
=4/ o + g (4.9)

RUHLFLIALAE & HAEAT DX A T DO L5 AL R Bl Zh
BB, BRI A

H _T\oad n _ Pload
= | = |
T n P

n n

! (4.10)

n

AR TR R I T A AL

2
n n,
08*”*1sﬁm307*[n] * T

n (4.11)

Pl

nn
* < <O/ * — %
08 Pn - PIoad - O 7 n Pmax (41 2)

g%%%ﬁW%T%%*%%%%%E%ﬁﬁﬁ&&ﬁwmwm
Vilo

1 4.2:
FEHLIRIE TR AE71 Ao 7E1.205 %008 e 3 ZE 3149100 %% € F 40
L KHERT,.,=3*T).

iR 4.2:
R T ) A ST A

f T\oad n
L= el = 1512471 28524

n n
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4.3 HHLIh %

FUATL R EE DD A MR A e AN e R T 2 sCnT oA R

P [W] =T [Nm]* o [rad/s]

HUHLA SR8 0 T FLR RS
(1 kW = 1000 W) F ] romBE 73 Eok %R,

2
1mm=&%mw$‘ﬂ%Tﬁ%®ﬁﬁﬁ:

T [Nm] * n [rpm]
9550

Pout [kW] =

H LI A 3 AR F T, SRR I EOR 5

P,=+/ 3+ U *1 * cos(o)
HUBL IR 2 it DR B LU Dy % ¢

out

n =
1 4.3: )

F LA TS 15 kW 405 3% 4 /2 1480 rpm
HIBL I 0 e e e e %2 /7

2 4.3:
e IR TAek 2 S BB N N /A W =

_ 9550%15
"7 1480

%1 4.4
CEVINGRE Thed & S 2k

Nm = 96.8 Nm

37 kW (P, =37 kW,U, =380V, I, =71 A % cos(K,) = 0.85) ?

HE 4.4
HIUE RO

P P 37000

n,=—

P. /3%Uxl*cos(e) ~/3+380%71%0.85

JERY (AC) HIAL

(4.13)

(4.14)

(4.15)

(4.16)

~ 0.931
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F5EE - FEAHIHL E

5.1 it§kiz5)
mr@mm ANFEARZE LA
T E O [kgm?), MAiEE (w [rad/s]) FIEEH (T [Nm]) Z 8] [F) 2%
%,ﬂTﬁ%%ﬁ:

aJ

g o= J? O3 =T~ T (5.1)
A SRR T A R A AR AR A . T T A R R B
A5 Ry
gde 1.1,

dt (5.2)

FEAT o 7S LI D28 B T R g, WA SR 8AS B 41
UL EAR T, LA T T XN ML AL B0
FEARAN RS 7> KT 18«

T Tdyn + Tload (5'3)

U R AN B B W B S i (T, ) A%

B FER -5 th E E FE B 5 I S A it 7= A (R LG AR
fbAn [rpm] JELEAL [STN = AE 1, Jo i i)

2mn  An

* —

dyn,n = J *
60 At (5.4)

B R A3 L 52 rpm e L T 2 -

2t AJ

*

=Nx*
dynJ 60 At (5.5)
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SLA O UAE HE

L AT FATL N 35 I 2 268 e e Bl 2 B 0 T e R — o 1 1] B
%%% ML TS A PR, 8 I B ) m] L% e e ) 15 1)
SERME

] 5.1:

BRI SNE, 3kgm? 7£10F0 P93 500 rpm EE 31000 rpm. 24
5 1R A7 28 A 2 50 NimEE 35 B2 ) S (R 3L A 22 707

WS LA B DI, HATL R 2 A ) Y 210 rpm 2

fRZ 5.1: ‘
RS RS . P AN R S S 5
Y

2 -
T, =3* » 1000 - 500 Nm = 15.7 Nm
" 60 10
T S99 ) Sk ) R

T =Ty, + T = (15.7 + 50) Nm = 65.7 Nm

dyn

AL FEHEAE 1000 rpmi (EHL B DI, FEOBTL FB 08 e 1) 6h 28
Hi(50 Nm) & iadid . R At

3+ 2n . 0-1000
60 At

=-T,

load

1000 rpm 0 rpm el s ] «

2
At:S*—n* 1000

60 50

$=6.28s

5 5.2:

AERI SR B 0 Il — A UL 2 B0 0 B3 AE R 3 T 365 /87 %.
AL 21158 52 1200 kgm? FEALI B 15 5211 kgm?2, KL 17
T L5,

FL LI AUE TR 200 kW, HU5E #5332991 rpm.
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0

57 %:

Hexp
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e——>
An

P
5. JRUBLIEEARFYE . S ORIEE IR (KA
TN B RIUE e KT BUS ) Tl o

fif 2 5.2:
FEAL IR 00 e e

T.= 9550200 Nm = 1927 Nm
991

OB 53 B AN A3 Rk SR BN Ao AEREAN ST (198.2 rpm) B
TN ATE o RN IHAE AR IR TR A REAS B2

R 23 i EE R
A
PERTUE RN FEONLORIL) 1 T I 1) w3 st v i) 2 Sk B
2mn Jit * AN
At="— s 0220
60 Tn - Tload
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AN [ 3 DX PR I (] -

om 1211 = 1982
0-198.2 rppm A=2 * 198

60 0.99 = 1927

2T 1211 = 198.2

198.2-396.4 rpm At= *
60 0.92 %1927

2T * .
396.4-594.6 rpm At= * 1211 ~ 198.2

60 0.78 * 1927

27 1211 » 198.2
594.6-792.8 rpm At= *

60 0.57 *=1927

2n . 1211 x198.2

792.8-991 rpm At=
60 0.29 = 1927

M 0F1991 rpm (13 Bl R S 11255

5.2 U FSRNEL B

SLA FOH U E HE

s=13.2s

s=14.3s

s=16.7s

§=229s

s=450s

FEAEEN ARG AT A MR A S B . 2T A LA AT Ak v
I 1 FE B AT R L IR R . LA S5 S 21 e LN tA; %2 1 30

BB (LI 5.2):

F)
P=—:
' n
AE 17 17) >
nw
T ] 1
\J1
n

5.2 M a0 n. B n,,

(5.6)

(5.7)
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FATIHUBE

BN ARG LN MEE BB () [kgm?)) A ZEA1TE . W R FIEE W) LA
TR, BRSO BU R IR A A o HLBR 3 7Y RE SR it — L8 b
EAIbEACTN

11 5.3:
(5 A A 2 LU WA AR IMANE (7, [ 6, 3 2%, 55.) ek [ AL 1Ak
TSI B2 2 D (& =1600 kg, *}-1£=0.7 m)?

fift % 5.3:
e 2 [ R AR (1) 3 215 B (B mn [kg] A 2F4%8r [m]) W] BATH B H K
J= ;— mr2=;— » 1600 « 0.7 kgm’= 392 kgm®

WAAT R IR A, AT S B L LI I e S AP S AT NI o R I
(31952 B A e T Sl A oA 8 R T B A e B 1B o AR 1Y
TREER R D e A

%1 5.4
T T B FR e T 2 F AL P e s AR R T A

K 5.3 N T4 5.4 3R THES) R 4

fift 2 5.4:
SR EALES ),=10kgm?, J,=30 kgm?,r=0.2 mFIm=100kg. %%
B 0y, IR A ) A7 B B A ke B Ay eny,=2:1 PR ke 4 ) 1T

J, WG B S5 L g LUK~ 7 O B R T K S A6
PR LE S B R DU m SR r (T, RO eI
AEPRERLIR 5 1 o

DI 2R 20 (R e Bl 15

2
‘Jred :JW +[22j [J2+ ml’z] = 185 kgm2

1
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HHERE S
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FERL PR E Sk, (R 4 R SR A G o 45 BT
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(1 L R R TR PG AR

P

/ T
n (rpm)'

K 6.1 AEAEEEALN ] P St e R D) A 2k

2. P AR
ST R B A SRR, R N R B O LRI AR .
Fi ST 7, DR S AT T OE .

>
>

n (rpm)

Pl 6,275 115 e M N Hh SR PR A AN )y i 2
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DI A 2 1), B0 S U L

N
N

n (rpm)

B
L

F416.3 7EAELL e 97 SR O P R R 6 N 2
4. [Ty /el
SR A A8 3 ARAT Ml P 107 B A i o A A ) R 1 1
BRMINA G o TPl GBS 20 W AR A e o BT 19 2 20K
X RGEER.,

P
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e
’
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»
>

n (rpm)

FEl 6.47EAFLD) 35/ 64 A T o 20 PR T 5 2

5. 08/ f/NERITR
FEAT L6 o o SR B o 2 2R v 5 R R R . X

TSR I TS, R B R HLATRAT R
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n (rpm)

6.5 Tl T dne /N IR BN P 1R S TR S 2

WAT L8 B GRS RMER A . X AR Je i
I AATFRRFR R, R EAHLAE) AEEXFR I 3. FeR (KX
i/ AR R LA A BE SRR ) ke s Lo 3 67 A3 28 0 18 I FH 7 108 2R I o
U402 R FLMIAR A g ek 38 e 0 R AR R B AR P 24 e R
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gt 28 A1 AR A gt LU PRAE T LAV S R . HHL A AIE R4t —
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S, JERXIREE) .
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AN SENE (R Y

o R AT v S v A I

o KA SN,

o IEPFHENUAREL. RTINS AT AR IR 55X

. %ﬁ%ﬂ%%%@ﬁ%%%ﬁﬁ%%%ﬂmoE%%M%ﬂﬁ
W HE ST o

o IEPEARANAY . MR AN XL A E A s . W SR B A AL
B, WRIEHEALR R 2ok ik RS .

WJS.] :
—ANFEAE2000 rpm it 150 KW 3. AT 220 B .
fiR2:8.1:
£ 2000 rpm T HE 1A .
- 9890180\ 716 Nm
2000

FR I A I P AT 32k P20 e apz Ha bl .
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by EEIE )

FH N FRVEIE DR 520

P> 754 > 3000 | \n = 037 ki

" 9550
A% FE 250 KW (400 V, 431 A, 50 Hz, 2975 rpm, 0.87) [FIHLHL, HLAL
R0 e e
T- 250 = 9850 \\ |\~ 803 Nm
2975

{E 2000 rpmB ML I . (MG G )

H T\oad 71 6

iy = x| = * 431 A=384 A
T, 803

AR IR F /N I Sl HH R AE 384 A

2)4 M HAL

AR HLHLAE 2000 rpm I 6 3 fE ) 4 75 %.
FELATL P e /DN B A

sz:955Nm

" 075
AR ML B NI R A

955 = 1500
9550

kW =150 kW

A 1 $£160 kW (400V, 305 A, 50 Hz, 1480 rpm , 0.81)Hi#L.
1 2000 rpm (66.7 Hz) B ARLIKT FELATL HE L A2 «

T n P 150
. L= | = « 305 A = 286 A
T n P, 160

T SRk PR A B AIUE FL R A LA FRLR, T B R R A 1 H

2
Vil o

AR LR S A AT R AT SR AT S /N o DRI 2B AL B o 22
DRI
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8.2 THELFE ] (25 451)
TECA AN F I 7 2D

P 2 it SRR

R AL T REM I RE o 4 R 2 I Aer A e s b

R 3 S e R R 7

o PRI DR ARAE AT Ih 2 2 N (R HI/ AV 212) o it
TP R LRI e A o A IE A T A BN TRl K P )

o AR T RV BB A I A AR A o

.

14] 8.2:

B IS HLI A 45 B 300-1200 rpm. #£1200 rpm 9712 2% E48Kw .
SR B IE200Nm . AOZE1200 rpm K BRI ] J£ 108 . HLHL H
VA HIFUE L &400 Vo

11 8.2
=B T2 i
LI S
9550 * 48
T= —— — Nm=382Nm
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1) MU =4
E300rpmﬁTEEifiLE’J%%&ﬁ%z & 13280 %.
AR o /N AT e e «

°
75382 \m=478Nm
0.8

/M LVEIUE D2 :

478 = 1500
P>2——— KW=75kW
9550

A 75 kW (400 V, 146 A,50 Hz, 1473 rpm) [fIHIHL. HLHLIKIA
JE AR

72 1279950 (o486 Nm
1473

IR LIRS (T/T, = 0.8):

T 382
2 | . 146 A=115A

m T n=

n

AR TS L R AT AR — S5l AL s o

SHX AN AL SR 156200 Nm) 1 8 Shik A8 ¥ A i) 3

W R B R )5 0.72 kgm2 78 s Y] ) (R 3 A e f 2 -

2T 1200
Typ=— * * 0.72 Nm =9 Nm
60 10

FETNIE Y )G R 391 Nm, AN T HUD LI A e e 4t

2) UM EL p=6
H A L4533 2E 300 rpm 111200 rpm B FELBLIK) 67 35 ft ) /84 %.
A1t 0% FEATL Iy S5t /N80 A e A <

75 32NN s Nm

0.84
S/ MTHPLBIUE D32
_ 455 = 1000
9550

KW = 48 KW
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T FAR S AL

Lb k% 55 kKW (400 V, 110A, 50 Hz, 984 rpm F1I) 2 K] %10.82) 1 HL
Mo FEATLARIAI 5E A2:

55 » 9550 N
984

T: m:534Nm

n

£1200 rpm i 2E 78 B REAL AT 53 ok

o Do e % oo 06a
T, on " P 5 )

n n

AR (FIAUE (HE2E) FLIR 2K 1796 Ao
i SRR BN T UL RIUE
D SR UL I A5 1.2 kgm 2 Y 10] 1) B 288 e R -

21T 1200

*

60 10

T, * 1.2Nm=15Nm

yn=

TS S [ A PR A A 397 N, FLAEL/ N T HI L IR 40 A

M LI HLURE 19 A, /T AL, SRS/ LIN e
T HUH URIAZ AU (K D) 3 S5 RN

8.3 THIIZ N (2541)

TR A W v ) — L LD B

o R EEE L
o USRI DR A il MR R E TR N
o X HILIE TR BT o AL X

14] 8.3:

ARSI P R B 22 WL . 500 R /£ 12 m/s 5K 1 /&5700 N,
et 0 H AR 630 mm(ZE35) 21250 mm (%) . B — KL An2:n1
=1:7.12, WCRIZ0.98M AN -

AR S P e 538 (R A s A L L o
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iR 8.3:
5 P AR U 2 I A A5 428 1) A (Rl 2 T (1) 5 N )

P =Fv -
Kl 8.3 4 liff LA K
HE&IZEGMY)%E: P=Fv
WERIEFN D P=Tw
2 THT TS A7 T T O 2R e+
o, ._2nxnfpm]«r 60 *v
V[m/S]—(D r= 50 @n[rpm]_zn*r

FERSE T IR AR e T=Fr
AR i ) 2 AT DU L

P=5700N * 12 m/s = 68.4 kW

T,=5700 N* m = 1796 Nm

n —Mrpm =363.8 rpm

" m o« 063 '

T,=5700 N* ——— m = 3563 Nm
12 « 60

n,=————rpm=183.3 rpm
T %125
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T FAR S AL

FEIEFE UL BT 6 200 2% RS JRHEAL R S o THEJSE, e SR K 3 A I 9k

N

P 68.4
= =——-KkW = 69.8 kW
Ngear  0.98
1796 1
T= * Nm =275 Nm
0.98 712

n= 363.8 » 7.12rpm = 2590 rpm

3563 1
T= * Nm =511 Nm
0.98 712

n,=183.3 * 7.12rpm = 1305 rpm

1) AL £ p=2
W — A2 FULEE 1305 rpmiid (4 61 26k ) /88 %, 7£2590 rpmift
2 97 % o FMLIR /N RRUE D)%

P> 511 = 3000

W2 KW =182 KW
0.88 = 9550

1EF£200 kW (400V, 353 A, 50 Hz, 2975 rpm F11)j 2 K% 0.86) 11 HLKL -
FLATL AR 00 e A2

200 * 9550
2975

ARHE5T1 N RIF AR AT LTS HE 32 2 r

T, Nm = 642 Nm

Tos | _ 511
T, 642

* 363 A=281A

2) AL EL p=4
IRk AR L At it 2 FrT LA H7E1305 rpm 12590 rpm i
U AE 17550 498 %A160 %. FEALIK e /INGIE T 2

511 » 1500
>- 0 T

> KW = 82 KW
0.98 * 9550
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1%EHE—190 kW (400V, 172 A, 50 Hz, 1473 rpm FILZR K% 0.83) [ HL
Blo FEBLEIAUE Fe kb2

90 * 9550
1473

T, Nm = 584 Nm

YA B R R LA 1305 rpm IR (0 LAk 5
L L

T 511
Iy = n=
T, 584

*172 A=151A

2 ML S A A (IHI) ), R PEE MR, X
AR A AL A (R FF
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A IURIA R B A A . BT RIS 2 BRI B A AT

ERRS S WL AL A2 6 IR 12 Ik — AR U — AR AR S
RIZNR A, DR RER I — D7 1)

FE—BUIEAT AR BT REALAE A RS, A I RERR i SOl Xt
TN e LA AR SRR AR g R R 1 30 R LA e H (1 B 2R ek
JEINRE . IR AR R HUIRES W B A% R4S .

il NAR T A AU AR LR Lth Zh R AR e Rk . o 2
AEAIRH I i EE g e R, IR LD 2 A PR o R AR ) A
JEAN T E e BRE T o

TORQUE

[T /

<«4—  LINECURRENT

n
P 0.1 FEfEREH N ] PR T M 2k o AR I 2 FLATE AR /N o

9.1 By as
I BT UL D 2ok e 2 AL R B A B TR R R
PR A 05, 6 b R 400,93 2 2 2% 1 T HU B LRI AR S8 1) 2

Pmolor (9.1 )
rectifier — 09

FEALEN RGP UERR A > LA R T30, A2 [l I WA sl X
AR BT DA AT AR T 1 Y 2 ST v 5
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O = _[J * oL+ B * W + Tload ((D)] (28)
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