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In the first we explain about the concept of DC drive and the power electronic then we explain
in brief about DCS 500 of ABB drive because it’s very sample and as start in the drives and we
will explain the new types of drive of ABB and SIEMENS
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AC Power

C1 stands for capacitor 1

-1 ¥

a9\ M

313 Motor

ives
Converter DC Link inverter

] A S

1 g = 1 A -
1 7 A N : T

— ]> ; o~ N

~ stands for AC |

= stands for DC

M stands for motor CPU

30 stands for 3-phase
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3 Control boards
3.1 Control Board SDCS-CON-2

The control board is based on the 83 18EEM micro-
processor and the ASIC circu DOS4L0

T P Jumper coding

81 Characteristics for puise enceder inpuis
EV * 1B

3 124 AT
2 23 FAREERERA )
1 2 [ARRSERER N B

Input A2 used for temperature measurement via PTG

o frwminal| Z: e, ozl i
Al | %37 jmeksmvi ZExdsuaty

32 ED_& Il'llllﬂllsaTJO'l with default wiues
read parameters from D33

1 T
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Categores of mes-
sages and display
options

General messages

Power-up error (£}

The fhyristor power converters from the DGS 50 CF 5008 sa-
Hes !J‘Lp ut genaral messages /| powerup amors f srror and slarm
m w3 with the aid of a seven-segment dispiay on the 8DCS-
CON-x processor board. The mes Sanes anpoar sy oodes. Inthe
case of multi-character codes, the individus! lstiers/digs ane
dizsplayed in succession for 0.7 & at a time.

Additionally. in conjunction with the LC display of the CDP 21x
play and control unit. the arror and alarm messages and the siatus
ey Jes ang avaisble in plaintaxt

They appsar only on the seven-seament display of the SDCS-CON-
X processar board.

5

g Progrm nod suremg !

Niormal state, vo srrosialamm massapos

Dimplay & ciiforant firmwenns peckoge is boaded s the

i1 Swiich aniis off end on agaln elecinically: | e sror reours, ohesk he SDCS-
PO ang SDICH-CON-Y Doards, and refgacs If necsssay.

Powerup arrors appear only on the saven-segment display of the

S0CS-CON-x procassor board. The diive cannot be staried up.

P
H Description [ M-
Et  Erorin FOM me 11
EZ  Erorin RAM s (1}
B3 FI0 connnaction hoand samsng
frvot with: bt wersion 524 4o R

B4 [Comenunication bossd SDCSCON- Tadty 7]
ES Mo sengraes fur siusad s opendloop cootrol in memory 23
EE AR not 0K i
E7  [Fareoetsr FLASH identboaton faled i

(1) Swiion gnbs oft ang on agein scitoally; I e aror reours, check e 2003
POW-1 and SDOS-DON-¥ Bosnds, and repiace If necessary.

(2} Cheok communicaiton bussd, plug or comecty, and replace ¥ necssssry

(3) Reosd mmwers

Error messages appear on the seven-gegment display of the
SOCE-CON-x computer board as Cods F .. and on the LC display
of the COP 31x display and control Unit a2 foxd. Al amror messages
fwith the exception of F 17, F 48 and F 44} are {following elimination
of the aror concemed) resstiable; F 20 i seif-rasetting, if the
commisnication function has been restored beforehand. To msat ar.
ror massages, the following steps are reguired:
Cancel the ON/OFF and BUN commands
Himinate the causa of the error
- Acknowlegge arror with the RESET command at the COP 31x
panal or by brigfly seiling the HESET T command via binary in-
putisenal inferface
- Depanding on the system conditions invoived, generate the
CNOFF and BUN commands anaw.
£rror messages lead to canceliation of the signat 110040] and to the
drive baing completely of parially switched off.
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4 Power Supply Board (/9\) 29/
4.1 Power Supply Board SDCS-POW-1 g \

D & '-')J\gﬁ‘ /9N DY e J l\ﬂ SED sl

The SDCS-POW-1 board is designed for BCS 500 selected via the swilch SW1i sither o 230 V AC or

converter medules and is mounted on the glece o 118V AC. The foliowing Bgure shows the in-
tronic support. This board Is used for all types of structions for the selection of the AC input voltage
modules independant from current or voltage arndl Tor the selection of the encoder supply voltage.
range

If an SDCS-CON-2 (without 10 board 10B-3) to-
The SDCS-POW-1 works on a switched mode ba- gether with a puise encoder is used for speed
sis in fly back configuration. it generates all neces- measurement, the incremental encoder supply volt-
sary DC voltages for the SDOS-CON-2 and all age must be selected by jumpers X3, X4 and X3.
other electronic boards, The input voltage can be

= & Jumper coding
\@m/ L/—D A3 Eoior supply sefection |
Q) vollJ\ X [ T e ol

0 &sm X5 | ove Wk A5 =
Enc ey 12V 2§§8 B -
CniAE

Sackup supply
for SDOS-POW-1

___________ iE

15V 4 ‘;ﬁ B ine potential | o

C}) ércg;kﬂ' 24v 2R oV - [7777] mee]

SECSEON

M‘f AC supply seiectmn | M J A l
. : I
.................................... |i|
Tior—
it B
- - EB A4 K2k
/“J / R

Fig. 4171 Layoutof the SDCS-POW-1 boarg
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The board containg six
patise wansformers with
amplifiers

if.me

s Mmﬁ On ﬁzts bueaﬂ:i ﬁ'(ﬂre are the cirouils
Ipoated neaded for current, voltages and tempers-
turs measuring and for hardwars coding.

The currentis messured by current ransfommers at
the AC supply. rectified by 3 diode bridge and
scaled with burden resistors o 1.8 Y as rated cur-
rent. The cumrsnt response is adjusted by sutling
out resistors (R1 ... RZ1j from the board agcording
15 the coding tabie. The resistors R22 .. R28 are
used for the current equal to zero detection. These
resistors must be cut off according o 3 second ta-
Woltages (U1, W1, W1 and C¥{+) and D1{-)) are
sezsured by using high ohm resister chains. Scal-

ML resistors (= culting out short circuit wires, which
are represenied by & low ohimio resistanca).
For the voltage measurement § resistor chaing are

used:

ut: W1 o W3
Vi W8 1o Wil
Wi W12 m Wig
Cli=l W17 - W21
Dif-3 W22 m Was

i thers is @ need for voltage adaption, all § chains
must be handied i the sames way.

When gavanically isolated measurement is neaded,
please contast your ABB represaniative.

HNote! Actuasl voltage signals U1, V1, W1, C1{+)
and 01{-} of the main circu® are not galvanically

imolated from the contro! board.

ing of AC and DC voltage is done by activating 1

FTO : see diagram Conductive
iine potential | / E § ] FPOVEE past SUppOs
2% L i1

” i - 4 - :
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= 1 WIS WE BSE WIS W ﬁ 3t e
& " i O s S e R e S o T et S e s @@Wﬁm
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niz D4 v wE oW W owen o i il R
Isgiating G e e e 0 = Eq R ;
s B2 SDCS-PIN-51 :©
3\J€
Fig. 545 Layowt of the SDCE-PIN-51 board for converters with fine vch_ :50!3 V B
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Current coding D S AT

59 \lz.
~Jolage codin ;,u').g’—“ L,_-,J\.\S- — \a}vﬁt@‘
NS HUCHON v De 4
onv. som, volaoe 4 400 G GOt 4 4 f 6l 7640 & 790 a
44 5 500 790 3 500 [REUH
¢ ; 11, Vol : ;
a:;uc £ C;m '\_m‘:]l £ () tpe cndmg S06 ] 690 800 1600
e ) BEi8 e
casuring boardS S [ -52 1 -5 1 -52 [ 51 1 -31 I -51 1 -51
e 121723 < =, G0 &—0 90 ¥ G0
715, 18.23 < G0 80 e—o Sr 32 OO
3,8,14,19, 24 5—0 e—o B —o0 G0 X0
4.9,15,20. 25 T e—B [ s 2 o—0 — 00
5oL, 16020, 26 —o o0 £ —o —0 G0
@ the conve rers can be used 3¢ |»u tline volage then specificd by the y- st ha rdwa re modifica dons , if

ll'IL nefrina | lJ’ Vi |I’ £

fie converer s not lowerthan 45

tory

anid not lower than 55

for v <.

A5 C 4
1200 1508 2000 900 1500 20040 2000
500 S(H) 500 GO0 G390 GO0 690 GO0 690
§ 88 e -0 —9 e e L= oo
71 (Cran2) oxe e¥%o oXo 0X%O rans) e
i) g Br—) = =5 e 0 &=
30 e ciie o o o¥e o¥e o5
32 e—o —e ) eXe eXe oXe | 6o
83 e e—a &= - s B0 G e
see Sofware des criprion
Temp. sensar coding 2 -4 coding

H 57 as a temgo. sensg

or Ab, L4-200, C4-40)

53 o 2% 2
O—=Q1

o260 indicates a removed umper

Jlnger
“oe

Canstruction type | A5 c4
Current ranst. ratio 25001 40001
Rated current [A] 500 177200 T 7800 T2000 | 2050 [ 2500 [ 2650 [ 3200 [ 3300 T 4000 T 4750 [ 5150 e
R1-R4  [18L) O | =B | B [0 | B | 0 | D | —B | O | —& | 7O | —O
R5 1642 o |—8|l—o |0 —e |8 | —a|—o |rea e —e | —a
R6 180Q e | Mo 9|l |t —a |t |r—e |—o |—e
184 = Mo |oMe |0 |—0 |oMe |+—e | 0| —0 |0 | e |[— | —e
16 02 £ e |[Mo e[S |Ke (oo | oXe +—o|li—o |—o |—= | —o
18 (2 G e |[oMe [oMe |0 |MHe |cMa | e —e|—wo |0 |0 |0 \
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7.1 Communication board SDCS-COM-5

e
9*“).;:9: T8 JJ\‘J

gwawg;m}(uf’ ;laﬁi P- C._Jl F\”gp_,

This board is used for communicstions to DCS 500
converter medules for commissioning and mainle-
nance purposes. It consists of 3 different communi-
sation channels. All BxD channels (receiver) have

biue color, afl 7

TxD channels (fransmitier) have gray

agior. If any connections should be made always
conmect the same color with each other {plug and
sooket)
Channe! 1 is @ HDLC channgl of 1.5 Mbits/s and is
used for the communication with 2 PO, Channel 2

cannot be used together with software version
521 mux.

Thannel 3 iz a DDCE channel of up o4 Mbits/s
and i3 used If 2 senal link based on FROFIBUS
hardwarse, C331 hardware or MODBUS hardware
should be realized. If one of these possibifities
should be used an adaptation module is needed.
Flease refer o the documentztion which s avails-
bie for the ink system nesded.

Fig 711 Connection between SOCS-COM-x and a parner
1565 |
4 - 7 A
e SDCS-COM-5 &
; o7
: CH2 | it |
V3 | o '
< Ds 81
R :
Za_i ;W
CH 1 4 ?
2 | TxD
= I
| RO ®
: CH 3
Ve | TxD o1t
& @ cordunts sugpont
ko
§ Jumper coding
| [Corwensr Cmmg fe*
. number
; £ $
(5
2
: 3 f
Z 4 §1=1=H -

.Is.\l!c.li....,;,..u_,..dh"i
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The half controlled fisld sxciter unt DOFEG3A. power modules and the same suxifianes.
D020 consists of the SOCS-FEX-324 board, two The control is structured simifar io the SDCS-FEX.
tynsioridicde power modules and auxifiardies {po- 2 field supply. A micro controlier is used for contohk
wer supply, lne choke) The full controlied fisld Hng and firing. The DC cumant is measurad by us-
exciter unit DCFER4A-0050 consists of the SDCS- ing an AC current transformer (same configuration
FEX-31A board, four anti-paraliel thyristorf thyristor  than at SOCS-FEX-2).
% A ) i i . +
E I . 7 i3 I
AC aC AC T DC
supply i Zj& output supply I L output
A= o O o, D
o W = £y =
T T

Fig. 8.3/ Diferent versions of power section of the DOFSA-G0T0

£
r

Ut N | 6

G —

WWWWW
T gaitings are mad during inftalzation.

Sumper Coang
i ot RE4BE Try
|ED 13 ENDE cionen

"‘h.m SDCS-FEX-314 {4-03
gﬂsacwﬁx 32A {20}

gEﬂQ e

Fig .32 Layout of the DOFSO4A-0055 feid sxcier unit
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Tovque indeaking (18)
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" Alarm messages (A}

Note

Status signals

Alarm messages appaar on the ssven-sogment display of tha
SDCS-CON-x cumputer board as Code & ... and on the LT display
of the COP 31x display and control unit 3z plaintext. They ars
disptayed only if no error messags s active. Alarm messages (with
the excepiions of A 101 and & 182} 4o not cause the signal 16830
0 be cancelled ar the dave to be switched off

The arror and afarm messages are lsted in several languages in
Chapter 10.

The status of the drive functions (autciuning controllers, saving va-
lues) is indicated by the siatus signals 11201 and 11282, The sta-
tus of the first andicr second fisld supply unit, the torgue control
and the current controller is indicatad by the sigesls 11202 10
11205, and is reguladdy ypdated by the power corwvanar software,
anabling users to chock # whon ane of the throe signals is salec-
terd.

Depending on the unil balng usad (CDP 31x or CMT Toodl plain-
axt or 8 number will be shown on the display/screen. This pumber
constitutes a code, which is equivalent to the plaintex? for signal
11201, for all others, it is a binary-coded decimal numbar {the 16-
bit woed with the binary value for sach signal is converied into de-
canail

Parameter | Code/Bit

Description { Exg

112

BodB] C

TBTAT: rumih ol 6 drive fscting, Frinidet ta loodback o sia-
s adoereation whien the paremeter DREDERMENE (1204) was ussd 1o
s & detos function,

THLBT | T 6 ooannce (e s TIeemannn s e prrsmatar
THEVEMDDE (1201 wos usad o shat $e dews furetions 3, 5 o § [mse-

11202

sl
G.B] BACKUPSTOREMODE: satus of this oparstng mesda. This oparaing
b 1 used 10 pass comenands to the &'y pammater hendiing st

TR,
T Duning command sxacution. B vk of BACKUPSTOREMODE s
what is kanpering, or the teuss of the wrror # e comeard fuils

11288

— | FEXC BTATUS: status of fold axcitem § and 2

11204

= | TC_STATUS: stobes of the songs contol

T BC- cument contraior s, 1 fom walum of BE - 0, eworything i b cedor,
Ctharaiss, the dlfeesn bis o BU will indoatn the cause of Ba o

cotrolke disabio.
e

Drive J!
"’ Ot S0
nezlslD 9} IO Aty
“f—\lcm;llf [

A skl

gt

Alarm O\ g5 ) =09
O LY -

N \)Jfbb-‘-’g

i\ 3 Waz
|

‘
\’
|
\
\
\

—

\
LF

v

r.
\...--
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Parameter values will be saved by means of the parameter 21? ,
BACKUP STORE MODE (11202). When the action is finished af-
ter writing or reading of parameters the mode is changed to 0

[NONE].

BACKUPSTORE MODE:

0 = [NONE]

w1 o S 525 L up oo at 5=2
OP)\ 3‘ pawmer | Mo e
GMQSJ\M(-LZJU

no backup

M@z [SAVE MOT1 SET] save motor set 1 to FPROM memory.

= [SAVE MOT2 SET] save motor set 2 to FPROM memory.
l).uo@} [FACTORY SET VALUE] default values are restored to the RAM

Gt

memory

= [SELECT MOT1 SET] read motor set 1 from the FPROM memory
5 = [SELECT MOT2 SET] read motor set 2 from the FPROM memory

* Seflings and commis-
gloning functions

SETTINGS function
block

Emh_)c:.\;pf-’
Mve W Ll
_u.y,—-ﬂ

This block serves for scaling all important sxgﬂais Itis subdmzée@
into 5 parts,

The parameters 517 fo 521 are only needed, if a C4 type converter
is used. For more details, please see OPERATING INSTRUCTION.

e special cases, the aa%m%amd EMF needs to b@ smoothed. Para-

The converter can display parametars and internal signals in physi-
cal values. ?{; be able to do so, some basic values have to be sca-

lad: i
U MOTN V (501) nominal motor voéi‘age jc‘)ldf
| MOTN_A (502) nominal motor current —9-¢'J /=
I_MOT1 FIELDN A (503)  nominal field current for fleid supply Jandt e
unit 1
I MOT2 FIELDN A {504) nominal field current for field supply
unit 2, if there is ona
FEX_SEL (505) selection of feld supply unit Fiekle- %0 SUppy, Lot

There are several signals, which can be used for indication. The
signal armature voltage is already connected fo the analog output 2.
The scaling of these signals is different. Afel)

{9\ ¢ W90
U_ARM_ACT (10505) actual DG output valtage 0 7\t Sl sed 1
scaling: 100% = 4095 equal 1.35 * P507 in volt - Y
TORQUE _ACT {10503) calculated actual torque, basad on ;

armature curvent and flux signal
scaling: 100% = 4000 equal nominal motor torgue, if P502 is set
to nominal motor current and P503/504 is set to nomi-

- nal motor field current : R TS, ¥
CONV _CUR_ACT (10501) actual DC culput current LW@MJ e
scaling: 100% = 4095 equal nominal converter current in A
ARM_CUR_ACT {10502} actual DC output current
scaling: 100% = 4095 equal nominal motor current in A, if P502
is set to nominal motor current
CURR_ACT FILT TC (523) serves for smoothing of cumrent ac- fi LTe

tual signals 10501 an{ﬁWSGQé? V&) \‘u]\ N"“”’DA

In & similar way, some basic scalings have to be done for the motor,

they have to be dons for the network tco. horc ) e 0o 5
PHASE SEQ CW (506) phase rotation PREES S0k
U_SUPPLY (507) nominal line voltage  suPPlydl <5
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)

Selectionof he  Speed measurement mode is selected by means of parameter ( 11)
speed actual — o o o ¢ J
measurement SPEED MEAS MODE (2102). c-’r})ﬁm U b 0-3':';-‘9 o . }

0 = [ENCODER A+,B dir]

ch A pos edges for speed: oh B: direction
1 = [ENCODER A+-]
> \ ch A: pos. and neq. edges for spead
IR 2 = [ENCODER A+-B dir]
Vi a ch A pos and neg.edges for speed: ¢h B: direction
‘/I’Z nlodevy [ENCODER A+-Ba]

ch A and B and pos. and neg. edgas for speed and direction

Tercho CESERRS
E‘ " ?’ @: [EMF SPEED ACT]

speed actual is calculated from the EMF motor:
this is the default setting

m5
Heference in- The input [INCR] (1918) activates incrementing of speed refer- A C C.%L 0 f*b)-“‘H
crement and dec- ence. The speed reference acceleration time is defined with pa- QSJ«D;QJ‘
rement rameter ACCEL 1 (1708) in RAMP GENERATOR functionblock. &y pR 00191
The input [DECR] (1919) activates decrementing of speed refer- - b — A
ence. The speed reference deceleration time is defined with pa- &) 5 \_;-L‘ \ "“}*”l 69 \
rameter DECEL 1 (1709) in RAMP GENERATOR function block. k ; JRe 9 B>
Limitation The maximum and minimum limits for speed reference are set with "
parameters OHL {1821} and OLL (1922).
WA e 15 Decel __
adgodC A | 0 g ms

Speed % TR

K The speed error is formed in the SPEED ERROR function block, ,g*‘*‘“’\
and it is connected to input IN (2006). The proportional gain (scal- 1 3 \_99/1"6 )

5 C : ing 100 = 1 gain) KP (2014) and integrator time constant {scaling 1 \Ka Cov\“\iﬂ—)

I D : = 1ms) Ki (2018) are the main parameters of the spaed controller 3

& o _Zs  Plfunction. The output of the integral function can be reset by set- ~~ir\Ver 0 /0e 0
c;af—f‘LJj é - ting the input [RINT] (2007) to state 1. Hold function is activated by CoiiMr LD / .

setting the input [HOLD] {2012} to logical state 1. é-lm aud u | &Y
o’Y
The P-gain re- The adaptive gain of the spead controller is used to smooth out QT\V{J { Z/P () =
duction disturbances which are caused by e.g. low load and backlash. b 5 l ey
Modarate ﬁkge?mg of speed error FRS (2005) is typically not enough

to tune the drive. Especially if there is a substantiai backlash in the B} r«Js t) _)-*-"'—’9
drive and the drive oscillates at a low torque due to the mechanics. Zpin M:‘ \
R > =~

Parameter KPSMIN (2015) determines the proportional gain when
the controller-output is zero. When the output exceeds the value of ST ca.ﬁg] l S‘Q 91

(2015)

parametar KPSPOINT(2018), the proporiional gain is normal KP /D /\ _/tu-»ﬂ AU “*50
(2014). The rate of change of the proportional gain can be smooth- )
ened by means of parameter KPSWEAKFILT (2017). Hryve J 8 /—D
’ i
KP (2014) oo e e \ ) \
’/') i g = \z!?_)*D-J
Vs i - a_)) PLE
KPSMIN |
|

» OUT (12004)
KPSPOINT (2018) Tarque raf.

Figure 17 Reduction of gain as a function of orgue reference
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2w
Proporticnal term W\-*{l; F“'@

The proportional Brm produces an outpul value tiat 5 proportional 10 the currest eror value T

error by a constani K. called the propertional gain constant KP i \@ C}\/,___ L{O@ I _— [50? 068]

The proportional term is given by

P = Kpelt) =) 2 Joo 9 )A)_o 9y \ — M = Wb Dcsgi)

— e

a large change in the oulpul for & given changs in the armor, I the proportional gain is too high the system can become

11 I contrast a small gain resuils in @ small GUIDAL response 10 a large Inpul error and a less responsive of 253

i ihe proporiional gain is tog iow. the control action may be oo small when responding to sysiem disturbances. Tuning theory and indusirial
prachice iicate that the propa 1-'uonai term shiouid contrbute the bulk of the output change 9o meeded]

Integral term <O U\)ﬂ

The contnbit

A high proportional
unstabie (see the ser
sensitve contro

dain resuis

from fhe integral term i proportonal 1o both the magnitude of e eror and the duration of the eron The integral in a PiD conir

he integrak term is glver by

ey

r"-_ i
-{out- e I‘..i_ / ) §: } d."_
N o ;
The integral term acceierates the movement of the protess lowards sefpoint and eliminates the residual steady-state error that accurs with 3 pure proportionsa
controller. However since the niegrai tenm responds o accumulated enors from the past it can cause the present value 1o overshost the selpoint value (see
the: seclion on leop tuning).

Manual tuning
if the system must remain oaline, one fumng sethod is o first set I, and K4 vatoes o zevn of the loop osciltes, then the K, snows
"qmrler i 3....‘., y e fosper EEEAASE ﬁ il ey offsed 88 Soe 5 vpever fou much f\ Wil e by i

e ater d oot drswrbﬁ-r'- However fon thih ]( 4 Will E35E exressive response 300 overshonl A fdst PID loop mneng SSuEEy Svershoots sighity 1o resct
i fbguae A fi,. setting sgnificanty Bes an hay that of the KP S8t

r\\\;;; 1

§ wnerease o0 Y7
= -_ ;n_crfez_lse imsiedse. .Eilmm;,g .. ...... Degrade ‘)ec{(e&se

Gecrgate | NoeMechin theary  impave 4 R smail

Kp b

,,*Higlh Proportional Gain (Kp)

/ / Hj}ow Praportional Gain (Kp)
A

Set PO‘%MN‘

swcue-:Offset
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Fi- Regulation

Scaling of the

gain KF

Scaling of the

The parameters of the P| controller can be set sithier with the ( 2 6 )

totuning or manual tuning function. ARM CURR PI KP (407)
detarmines the gain of the regulator and ARM CURR PI KI {408) (LD_)J\
determy es z%e integral time ognstant QE the regulator, . 28
mane L ‘%u\mgyib DIQM pods g
P1—contuol!nr input and oulput values are scaled so that gam value
100% produces in the output the same value as can be ssen in the
input. This kind of scaling is used in the current controller of the

DCS5008.
P — oo Y
oniaitil %H%!LER}E;? KP*error QP_J\ \\DP)A}-;-DOK\J;&J
dpN ekl B I

So, default value 300 is sgual to gain 300/256=1.17 (117%)

integral gain is calculated from the time constant:

Time Constant KI : P 7
ARM CURR PI KI = 16384 * ﬂ%”ﬁ B sk e
i y u oy (J
where scantime = 3.33 ms in 50Hz network
= 2.77 ms in 60Hz network
TC = fime constant in ms.
L) £ S
Discontinuous Parameter ARM CONT CUR LIM {409) is the converter actual cur- [ = v _,_,_, T \
Current Point rent af the point where discontinuous current of the armature circuit c.\)\D roL (A’(M“‘U
changes to continuous current. By using autotuning this point will A AAGLS
be defined automatically. In manual tuning the point must be c§\‘=b Cm‘\\‘\
measured from the armature circuit by means of e.g. an oscillo- i
scope. Actual converter current value CONY CUR ACT (10501) is i
set in parameter ARM CONT CUR LIM (409). There is also a CONTinS\L S 4
status bit B8 at TC_STATUS (11204), bit value 1 = armature cur- Vp ot rt )Y
rent is discontinuous. S o
\ au\o’\’uf\)(\g‘\_bdlp i
s | continuous amature cursnt A p_'q_#\) = y 0 ﬁJ 5
2 ,"“‘\\ (DSC_‘
/ f \ /\\ \ //\\\ SLRe
! v \
| . »
| discontinuous armaturs current
| 4 I\
- A e S '
! ; \\E ."I‘ \ 12 Rl i \s t ek *, g
"?igazm 22 Waveforms of the armaturs current
/
Field Reversal Field reversal is needed when the drive has only one armature Q-le l-d ) ek
bridge (two-quadrant]. This gives the possibility to change the speed e iab 5) J b«” 9 I
direction and also to regenerate the energy back to the network. Tha N
sign of the torque reference in armature control defines the direction Z“J‘)“j QJ ("w\l}‘
of the field. —o\b y ks pons
&) _‘)—‘-.J
Mormal running as nu:;iel Flald Ravarsal Braking DY \Ve S
..
E i x eng Fi E‘k"“ . i i -
2 -pRssa . ‘\

S

i#ij

Figure 41 Figld reversal braking principle

slel) plla (ya U gl Y Eng.\ Ahmed Taghyan
EGYPTIAN STEEL
01289000674




Overshoot |

i

I 1l Steady
P state

U SITOEE

Time

2JUPTID 2 g gy Dadba e 50

reference signal

=1 Ki=1 Kd=1

il

I
=
)
w——it
e
5

i

[ 2 4 g
pr OPGF\TQYLJ 9 V0 ew llia (s Ui guaii Y

20

&)
P

Eng.\ Ahmed Taghyan

EGYPTIAN STEEL

01289000674



a
\
.35 T i k T T T T T H [+
reference signal
1k
05+
0 E
I i 1 [ ' 1 1 1 1
a 2 4 & B 10 12 14 16 18 20
]5 1 ] ¥ I T 1 i E: ]
reference signal
1E
05 -
{1 A
I | £ 1 1 L L L
0 2 4 B g 10 12 14 16 13 20
sleal) mllia (e U guaii Y Eng.\ Ahmed Taghyan
EGYPTIAN STEEL

01289000674




T W #dpay

.

Nd 90:8L:¢ . &

| SpuaJl

ALY o MIRLIND JI9AC B! 2 pL-€L 1S ~PSTNH LILL
} . : - GUS §H02 21 L) wrwigg eqay Ry g 2iaay
: EX [ o s |
M skep |, SHY g TR S g wooey SGE wg uj woeoz oLt
oy = W NBLING [Py | 10
’ fep 1y | “ A [y v | 'v :
_ _.;_m_..,_\_. _ B nag _
4 gguen ’ 000 000
4 SELCFL L4
KT 0pIO6: KT SPIGGIVT 05195 pT 9gIEGIFT — -
£T-30 §T-L1-230 ST-LT-284 §T-2T-280 §T-£1-290 _ il _ _E_ Ued _
4\.; 000 00
-6l
OM\C _ hajas _ _E_ LEX] _
1 . ‘lv . -
| _ et 2 1d—~ wcatﬁ.u ﬁd?)w \Dﬂi&én_ 00 000
_ | _ . ol oA = F : :
i b = A.ﬁ(./ Co _ql—\! — LS -6 002
" _ __ _ 1. - A..Aﬁﬁﬂ fr?_ W AJMU i s ﬁ.ﬂ,ﬂg AJ“,.\/U J“
* |
_ * m 1 _ 1ajag _ _“_m_ Had _
| “ - 1°ELE 000 00°0
| | | _
| I m i i | f
” | | i |
, _. | | _ “ | B [(wows | [woned |
]
[ | | 000 '
1 .__ |
! | —— &) v
i [ .
Il [ k e ¢
I \ . | lﬁn\ m. { ’fu.mu i _ paag _ _Eu usg _
ki iisinsimiiasigsashisiiiot o e iy a1 L . L Y ,ﬁ e isvaimmsrsstimetilimesnnsossaroiivd 58 001121 00521
_ e Wy poeds jeniay | 0oy
| X oo (S )
DO ) 2 W)
5 - @ TIeL IRETEIN 1o nag
U W Urpwny v |
[ \ \a o 0o
| Fsger IWH
S gR)  EOMAS sun Gag (B Bugoy aUoH @M—. _lﬂmﬂng stuie]y SpHial| fipeay sdumg — mapaang  sdpoy 185 rieq)
D | s R R N
HOLLYNOMOD 27d lid £ L4AIHS aa.LYNIY T L3779 | L4IHS a3LYMIWYT L3779 5 @ %) 3 -
GLoZILLIEL HOLTYLSIMIBIOY g YA



&
o)

3
Porrmee

= of the moter in volts. thigher ML in 521.232)

501 [ FB P2 [SC 1 | Hi:1800 [ LL:D [ Do [U:V
| MOTN_A (
Parameter of SETTINGS-funciion Black {S2h8)

The nominal eurrent of the motor in amperes is set by this paramster for 6 pulss drives.
Halif of the nominal current of the metor in A is set by this paramster for 12 puise drives!
Notice that when this value is ¢ d. all motor current parameters and signals
will have different values when they are shown in [A] in the panal or in

CMT/DCS 500:

AHM CUBRR REF SLP,

MODEL1.CUBH,

MODEL2 CURR, ARM _CURR LiM P ARM CURR_LIM N,
MaX CUBRB LIM Ni-5 ARM CURR REF, ABM CUBR ACT,
REF DCF, CURR LIM P, CURR LIM N,
Am.Curr. Slave. Arm.CURR.Both, Curr-Ret 1,
Cumr-Bef2

502 | FEB Piz [8C ¢ | HL:10000 | L0 | D:0 [U:A

1 MOT1_FIELDN A
Parameter of SETTINGS-function bleck (32716 | mod in 821.232)
‘The nominal fisld current of motor 1 in 0.01 Amperss. {lower HL in 521.232)
Notice that when this value is changed., all motor 1 figld current parameters and
signals will have different values when they are shown in [A] in the panel or in
CMT/DCS 500:

<,
£h

T30

___,;.. Cu FY‘QAAT

AR CURR PI KP g — Xp T O S )
Parameter of CURBENT CONTROL-function Black. {87118 é____j W %, u
Proportional gain for Pltype current controlisr: /.
S —~=outout = AHM CUBR Pl KP * error 7 258,
\407) | FR P12 [ SC:- | H-2977  [il-3 [D- 300 i YT N
ARM _CURR Pl KI
Parameter of CURRENT CONTROL-function black. {87116} — curyesd
Integration gain for Pi-ype current controller: ¢j C@ V\TR?J,L
Time constant= 183847 3, i Ki {50 Mz supply) W m< Y
16384 " 277 ARM CUBR Pl Kl (60 Hz supply). o s ~
408 | FB P.iz [ SC:- | HLo31g88 [LL. O | Doazoo  JU:- ab ) v ol , N ‘—;‘f
q;,v\\l/ﬁL—
U MOTN V o ' . )Jhpﬂ) -
Baramster of SETTINGS-function block {52418 | mod in 821 .232]4;9;34) U_..—w_\)\ '\‘, IR ye N}J_)

F1_CURBE GT MIN L, F1 OVERCURR L F1_REDHEF.

OPTLREF MIN L. HEV REV HYST.

F1 CUBR BEF F1_ CURR aCy,

503 | FB P:iz [5C: 001 |HL 16380 [LL O [Da0 [U A

511 | FB P 8c1 __ |ACI0 |20 |D 10 U= . - o
ARM_OVERCURR_LEV o gon =22

Parameter of CONVERTER PROTECTION-functon Block. {Rahs) < ILl] /\.A)J\ 2

Asmmature overcurrent tripping level in % of converter nominal current. <j e 0 i C o)

= Db
512 | FB Pil2 [8C 1 {HL230 [ LL-20 { D: 230 JU% A o 7 [ :_;:1
5 o i i = L i : ib O\'-D:) “

[ACK _CORNY _FAN = -

input of DRIVE LOGIC-function block. {S3/18 ) ORI

An acknowlsdge signal from converter fan condactor. The drive will not start if there iz mcz-:j y R ,\_;J WMQTQ{’
acknowiedge from the corwerter fan contactor after the FAN ON (10208)-command. N Dr“v&)\ Q}‘h_? PR

910 | FE 1 Cs | SC B | HL-19938 [LL: o { D:10701 | U:- B et alloy 2 > ¥

: et ¢ &
D

[ACK MOTOR FAN] ’

input of DBIVE LOGIC-function block. ( 53/16)

An ackno : signal from motor fan contactor. The drive will not start f there I= no _;:].D AV ey

acknowiedge from the motor fan cordacior after the FAN ON (10908-command. L\ ko ,JJ

911 | FB . C4 | 8C: B [HL 19998 | LL.D [D10708 Ui _{]1a)0) Dwde B
= = - S <0
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DRIVEMODE : é\.&z;
Parameter of MAINTENANCE-function block, (S8 —
This parameter is used to start spacial drive funciions ke autotuning for controfiers, \ 4

o.pz»_k}j \.p

After the drive function has complsted DRIVEMODE changes to value 0. If an srror occurs

during drive function, DRIVEMODE s set to valus 12, The reason for the eror can

seen from the signal COMMIE STATY (112011
Following drive functions are available:
YaTED (Mo function s active)

0=HNOT &AC
=CLEAR FAULT LOGG. {Clear the contente of Fault Logger) cuyret A\_\ks et ~.F=>D....’
2= CALC PRO «ﬂﬁa& LOAD {Calculate the processor lnad: /’&?\%ﬁf‘b‘-—“ Tane =
3= ARM. AUTOTUNING {Autotuning of armature current cordrolier)
4= ARM. MAM. TUNING (Manual tuning of armature current controller) £
E = FEX2/3 AUTOTUNING {(Autotuning of the first field excitet o ——1— V" i N %SK}M BB-J
= MOT2 FEXC AUTOTUN {Autotuning of the second field sxciter @\\'?C ©rf Y 9
= FEXC2/3 MAN.TUNIN iManval uning of the first Beld sxciter) .,?_/ = Lﬁl&‘"—’ Z‘Jb
a - MOT2 FEXG MAN.TUN (Manual tuning of the secand fisld sxciter) S I
3 = SPD LOOP MAN.TUN (Manual tuning of the speed foop) Bt M. bV /9°
= EMF CNTE MAN TUN {Manual tuning of EMF controller < J @ J\-"st

‘e

£

o

&~
&

Following value is shown during PROGEAM LOAD-function:
11 = WAIT A MOMENT....

Following value is shown if autotuning fails:
12 = FAILED, SEE 112-01
1201 |FB P-Ez [SC.- | HL: 10 | LL:0 | D0 | U:- /f——*

S\ @\J» d—/L.uJ {

ACCEL1 : | ' ' e . St
Parameter of RAMP GENERATOR-function block. (84116 ) Drve )t et & S
The time in which the drive will accelerate from zere speed to nominal &peed chi e _/...JJ WD P2 "
1708 [ FE P.l2 [SC 01 |HL 30000 | LL.1 [ D200 [ Us  he\ G_;_)#,Jdo\ st PR
DECEL1 O
Parameter of RAMP GENERATOR-funiction block. {54416 ¢

| The fime in which the drive will decelerate from nominal spesd o zero epesd.

1709 [ FB P12 [SC-0.1 | HL: 30000 | Li:1 | D: 200 | Us

SPEEDMAX 9 <
Parameter of RAMP GENERATOR-function block 24 >e) 520 U1<Y o )

Posttive limit for speed reference,
1715 | FB P12 [ SC: SPEED [ HL-30000 | LL: 0 | D:20000 | U:mom
SPEEDMIN - = T
35
Parameter of RAMP GENERATOR-function block, ==+~ == S { S4/16 )
Megative limit for speed referance.
1716 | FE P:12 | SC: SPEED [ HL: 0 [ LL:-30000 [ D--20000 | U:rpm W > \)
L]
SPC.KP KQ iy
Farameter of SPEED CONTROL-{unction block. {8516 ) w/)hl C g
he proportional gain cfthe speed confrpller. EPC KP = 100=> gain= 1. =S C’D{\ “B\_
2014 | FE P.i2 [ SC.1 | HL 32000 [LL:D | D: 500 | U: =%
W\ 5\‘
SPCKI i e C,
Parameter of SPEED_CONTROL function block. {S518) - \ /\
clion f the controller. QO{\WO o
| HL-32000 [LL:0O [D:5000 [ U:ms —
icticr Bicok. (812016 )

il
2 ;ﬁ

EntTes

Fﬁaezaﬁms
PROF 31
adapter

HLOF

A3 1) adapier NCSA-01
MODBUS adapier HMBA-D1
MODBUS: adapter NMBP-G1
CaNopen adapter NCAN-02
DieviceMst adapter NDNA-02

2001 | FB P E2 | 804 1 | Hi-a Pii:o | D:o el




I TRIP_A
Signal of SETTINGS-function block. (52116 )
Converter rating plate value. Overcurrent tripping limit of the converter. (see additional
information at | CONY A

10510 | 7B Oz | 8¢ 1 [ HL: - [LE:» | D: - [ A
ARM _CURE ACT
Signal of SETTINGS-function block. | 5218 )
Actual current of thﬂ motor. Scaling based on parameter | MOTN A (802} T
10502 | FB O 12 | SCMCURR | HL LE:s | D, LU A
TORQUE ACT .
Signal of SETT INGS-function block. {8218}
Actual torgus of the motor. 100 % = nominal torque of mator.
10503 | FE O:12 [ SC: TORQ [HL:- LE:- | D: - [
U NET ACT
P ot SETTINGS-function block. {82118
itage of the net supply. Scaling based on parameter U SUPPLY (507)
10504 | FBE C: 12 | SC:VOLT [ Hi:- [ 1L:- | D - [ U=V
U ARM ACT
Signal of SETTINGS-function block. {52/18)
Actual voltage of the motor. Scaling based on signal U NET DC NOM
10505 | FB O:l2 | SC:VOLT | HL:- | LL: - | D:- Lu:v
QUADR TYPE :
Signal of SETTINGS-function block. {821a) | SAE
Converter rating plate value  {number of quadrants}: \_9'5 “ \
1= {one quadrant} . D’(‘\ e )
4= {four quadrant) / \
izee additional information at | CONV &) 4 ' J
10514 [ FB O'12 [ SC:- [ HL: - [LL:- [D:- [U:- 2Q) ’**CQ
BACKUPSTCREMODE

S@@ of MAINTENANCE function.
: LUPSTOREMODE s used to give commands to parameter handling function in the

0=NONE | 2 I
1=SAVE MOT1 SET

Save motor 28t 1

2 =SAVE MOT2 SET Save motor st 2
3=FACTORY SET val. Load factory values &—————————____ |
4=8E|ECT MOT1 SET Load motor sst 1
5=8ELECT MOT28ET Load motor sst 2

6=READ APPL BLOCKS Load application; if additiona! function blocks are
activaied and saved via SAVE MOTx SET and modified afterwards
without saving the configuration befors the last modification fthe one
dirsctly after the last SAVE action) can be activated

Whale the command is sxecuting the value of BACKUPSTOREMODE will show what i
happening or the reason for error i the command fails;

7= ERASE ERROR Error during erasing of parameter flash
-E = ERASING.. Erasing the parameter flash
= PROGRAM EQQQQ Error during programing of parameter flash
)= PROGRAMMING Programing the parametsr flash

11 = WRONG FLASH T?’@E Verification emcr

12 = READING. . Heading the parameter flash

12 = READ ERROH Ermror during reading of parametsr flash

4 = reserved

15 = VERSION EREOR Bad type of parameter flash

o= fesan 2’:‘3

17 = SZE ERROH Bad size of parameter flazh
11202 | S5:E2 | &0 - [ HL: 5 §IET | D - BT
CURR LiIM P
Signal of TORQUE/SUBBENT LIMITATION-function biock. {8816 ¢—"

ot e for current conteller.
123(}7J FE O: 12 | SC-MCURR | HL: - [ LLss [ - [ U A
CURR LIM N
Signal of TORQUE/CURRENT LIMITATION-function block. { 86116
Megative current imit for =nt contoller,
12308 | FB O:i2 [ SC:MCURR [ HL - PLES | O: - [U:A
el il sellem (“ra L _pouds W Emge.% Ahrmed Taghwan
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