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Warning!

Thess instroctions are for use by qualifised
personnel only.

In order to avoid electrical shock, do not pEr-
form any servicing other than that contalned in
the Operating snd Service Manual unless you ars
gualified to de so. '

Dangerous voltage exizts on the screw terminals
of power inlet and cutlet when energized. Exer-—
cise extrems care when working on an  energizad
clrcuit.

Whern a unit needs to be replaced, wait at least
2 minuvtesz +to allow a discharge of the power-
capacitors a2nd toucsh only the handle on the
front-side. Use isolated tools for removal of
connecting wires and avoid o touch  the
contacts,
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reprint of thiz manual the fellowing changas are inclweded:

Instructions arnd informaticon for BTS 10 RL (Low Fower)

added.

Page 1t

CHANGE NOTICE

tont. Ouiput Power corrected
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‘BTE 10 - R/RL = DRIVE SPECIFICATION SHEET

PARRMETER

GENERATL,

Hom. DC Bus Voltage™
YVoltage Range

Max, Output Voltage
a2t nominel Bus {(Ugp}

Dnits 200-1

|Eﬂﬂ—2.5

200-51200=-10
RB/RL

RL R/RL R

200-15

F.

mra—— g L R R ]

200-22. 5|

Cont. Phazse tirrent
Max. Peak

Current 2.5 o

Cont. Cutput Power
Ewitching Fraguency

20.0

10.5

PREARMPLIFIER
Input Impadance
Valogity s
Current Command
Gein Stability
Gain Linsarity
Drift (referred
o input)
Off=set

L A

22

4 fe
+ -
+ -

10
1
2

4= 10 max.

adju=tabls to mero

FEEDBRCHK CIRCUIT {Resolwver)
Rezolution

Encoder Simulation
Jpticn "C"

Signal

Eeference Pulse

PR

12 Bit

100 / 200 f 500 /1000
SVTITL A, A B, B
non-adjustable

c

MECHANICLL
Mounting
Dimensians

& HE

Tm
Weight kg

Rack
220x60

BEL: .49 B: 1.4

Rachk
220120
3.6

PFOWER SUPPLY BPE 10 R

Input Voltage
Ougtput Voltaga
Cont., Output Current

Max. Output Current 2.5 s
Hominal Powaer
Begeneration Swiliching
Currant

fegeneration Resistor
{internal }#

| 200-D40R

140.0 = 20
200.0 + 20
40.0
28d.0

8.0

20.40
40.0
4.0

2¢.0 20.0

0. 0 80.0

%
=

| 200-060R

T W RN W B WE T d— YT e o o e o e e A e B R

60.0
120.0
12.0

20,0

g0.0

MECHRNICAL
Mounting
Dimensions
Weight

Fack
B HE 220 = 6O
1.0

i
kg

TEMPERATURE BTS/BEFS 10 R
Ambient for Nominal Ratings
Operating Ranges

Storage

deqg.C 25
dedg .o D to +45

deqg.C ~20 _to +70

T 247483 VY algp available

=

or 320 W external onr order
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COMPOMENT SIDE VIEW
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1. HLES MARKED THUS:-® ARE SLEGER STUDE,

WOTE-- .
1 A=FOWER CONMECTOR FOR BTS 1HRL YERSN

102060C

r

ST% ORIRL,
FuCy §a¥ FLANE ICOMPLETE!
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BTE 10 R/RL - SET-UF PROCEDITRE

Encoder Output/Pole Fair Select

By means of a S-way Bip switch it is possible to select the
encoder resolution and the nunber of poles of the connacted
brushless motor.

The switch iz located on the top card or resolvercard (ses

page 10).

1.

Pole Paixr S=lact

Nuymber of pole peizrs S1/71 8172 SL/3 Motortype Option
1 OFF OFF OFF BEM 2 R B0l
2% QM OFF OFF BEM 1/3/4 R BOZ
> OFF oM OFF BEM G R BOS
£ ON O OFF BSH 4/6/8 F  BL4
) OFF QOFF ON
& o QFF oM * et ex r
7 CFF O on warks
3] O M N

. Max. Speed Setting

R 38 = 422 ko, 1 %, 0,5 W standard for 2000 rpm motors
R 38 221 ko, 1 %, 0,5 W standard for 4000 rpm motors ¥
E 3B 150 ka, 1 %, 0,8 w standard for 400 rpm motors

For location of R 38 ses page 10. * fittad ex works

Encoder Simulaticn®® (Option C)

Pulges P, 514 g)/5 Option
1000% OFF QOFF cog % zat ex works
500 ON QFF cO7?
250 DFF oM COB
100 ]y OM Co5

Hote: Other resolutions svallable én-request
%1 EPROM IC 13 § 158996

Velocity or Corrent Mode

with control input "1:1" on ST 4/2 it is possible o use the
amplifier as valocity sentroller or current controller.

When taken "low", the velocity feedback is switched out and
the input gain is set to unity. With Pl and PO set fully CW
the overall gain is: G = I, (ASV).

5,65

LE 101 haz to be open.

Phazse Adwvance

The generated current in £ach winding lags the current Command
a2 @ function of shaft wvelocity. This is dus to the currant
loop bandwidth, limited by the fixad intermediats bus voltage.
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ETS 10 ®/RL ~ SET-UP PROCERURE (CONTINUATION)

T produce max. Ltorgus par aspare the real current vestor (or
torgue producing) must ke in phase with the EMF of the motor.
Rdvancing the phase angle must be performed &s a function of
motor speed and slectrigal time constant. RE5 locatad on tha
resolvercard (=ee page 10) determines the amount of phasa
advance. With the ztandard wvalue (RE5 = 26,7 ka} the current
efficiency ic approx. 90 ... 95 %.

For all BSM R/F motors the optimom resigthor walue 1s available
on redquest, :

Note: Wrong resistor valuwes may lead to speed limiting.

vbltagﬂ check

The BTS 10 R/RL work on 200 ¥ DC nominal with a maximum working
voltage of 240 ¥ DC, The 3-phase transformer should hawvs ‘an
AC~gutput of 140 ¥ nominal or 169 Vv max. @ no load

{ starconfiguration line to line woltage).

Note: The voltags chack should be pade with all amplifilers
removed. The AC-supply should be measuzed without
BPFS 10 R, the [C-supply with BPS 10 R.

Potentiometer FPreset

Egqeip chazzis with BTS 10 R/RL smplifiers and -BPES 10 R power
suppldy and =zt the potentiometers as follows:

2} BF 1 (ecommand input) clockwise for max. input gain

B} FP 3 {valocity feadhack gain) clockwipe for max. gain
c} RP 5 {velocity loop gain) anti-clockwise for min. gain
4} RF & {peak current) anti-clockwise for reduced currant

Spead Adjust

a) Remcwe command sigmal lines and short clrouit input
(ST &/3 and ST 6/4) _

b} Power on. Turn BPE zlowly clockwise until motor develops
torgue., If no torgue - check CW/CCW limit and total disable
inputs. If motexr zhaft accelerates - check resglver wiring.

=) Adjust RFP4 {wveloclty ocffset) until motor comes to a
complete rest.

43 Connect command signal and adjust speed wlith RP 1 and RP3
az necaszary in vour application.

&) Check offzet again.

Fezsponsa Optimization

Tha step response can be optimized with the welocity loop gain
potentiometer RPS.

In order to achieve proper adjustment it is necessary to
observe the current waveform on TES with an oscilloscope. EFS
is adjusted properly when the current waveform shows a =singls
overshoot on applying & step command. At constant walocity the
AC-momponent on TPS chould be kept as low as possible but should
not excesd 2 Vpp in crdar to aveid excessive motorheating.



POTENTIOMETERS M BTS 1D R/RL

For lopation of potentiometers on BTSE 10 R =saa page 16,
drawing no. 14642, For location of potenticmeters on BETS 10 RL
cea page 17, drawing no. 179032, '

o

|

Th
!

|

RE11 -—

Inpiit gain
velocity or current
fully CW = unity gain.

Veloclty offoaet adjust
zero speed adjust for zero command

Veloclty feedback galn
has to be adjusted to reference spesd.
Fully CW £ max. galn.

Veloclty logp gain adjust
adjucts the fregquency response of the velocity controlloop.

Turning RP5S clgockwice results in an increacing high
frequency gain with possibly negative effects (motor-
heating). It is extremely important to shserve TPL
with an oscilloscope when adjtating RPS.

For most applications there is ne need Ho inhcrease
the AC—gain and RPS ia set to fully COW.

Feal current adjust
sets peak current lawvael which can be meazured on TPDS.
Fully CW = max. Ige

It gurrent limit adjust
sets current limit lewvel.
Fullyvy CW 2 I nominal.

Note: RP1, ERP3, KPS, RP6 and RPLl can be substituted by fixed

resistors on headere J2 and J33.



BTSE 10 R/RL - TEZTPOINTS

Ta allow effective sat-up of the amplifier and its controlloop
several testpoints aere accessible on the front side as well as on
the backpanel (BTS 10 R - =ee page 16; BTS 10 RL - see page 17}).
since meost signals bave alternating waveform it is recommended to
use an ocacilloscope for measuring purposes.

All simnals are related to TPEB (GHD).

Caution: To avoid ground loops and interference it Is strongly
advized to isclata the measuring equipment from neutral

(eazth).

TP9: WM signal
20 vpp, 10,5 kHz iriangle
( for test purposes only)

TPL: Actual rms current phaze O
T .. 2 10,0 ¥

TPZ2: Actual rmes current phasa ¥
I = 10,0 v

=k

TE3: Actual rm= current phase W
I = 10,0%

Note; For torque calculations referring to the scitual
current the formula is:

T=3KT VTP - I.,. { for rotating motorshaft only)

10,0
where T = Motortorgue (Nm)
T = Torgue constant per phase (Nm/A)
vV TP = Voltage on TP 1, 2 or 3
I.,. = peak mms current rating of amplifier BTS 10 R/RL

I = 2 ° I nom. ]

TFo: Iovmmana

Thiz iz the output =zignal of the wvelecity coniralicop

9,25 V max. = amplifiex's peak current.

The voltage level is proportional to rms output current.
TPS is the major testpoint to icck at during =et-up. The
voltage level can be easily converted to sccel/decel torque
or friction by using the motor torgue constant.



Tfﬁ:

TPY ¢

BT3 10 R/RL - TESTFOINTS (CONTINUATION)

The zignal waveform is DC with a superimposed alternating
component. As a general rule, ocurrent saturaticn should be
avoided at all time= in position controls,

The AT component nmust be kept ac low as possible since this
lafpds to heatdissipetion in the motor (sea potantiometar
RP5S}.

Mota: On BTS 10 K, TF 5 shows the currant command boafore
It iimiting. Be sure, that It limit iz off - otherwise
currant-reading will be falsea.

Valocity command signal (or current command whet I:1 input
on 8T 472 teken low) showes input signal after attenuatqr BPL

Actual velooity

Thiz =ignal 1= derived from the recolver to digitel
converter and ic used as wveloclity fesdback, Standard output
2,5 Vikrpm (R38 = 221 kgo) for 4000 rpm motors.

For 6000 rpm motors R3E = 150 kg and V TP? = 1,33 V/kripm,
for 2000 rpm motors R3E = 422 ka and ¥ TPY = 5,0 ¥YV/krpm.

hocuracy: = 3 F
Ripple: tvyp. 1 2 @ 10 W
Offoot: + 150 mV max.

Hota: To avoid REDC saturation, the wvoltage lewvel at TRV
shovld net excsed « 10,0 V,

Teatpeints on backpanel;

TP]1:

TR -

Teommama: * 3,65 ¥ 2 T, .. YOS (see also TRS)

see TP3



IDEMTITY HERDERS JZ AND J3

on the Identity Headers all important potentlometers can he
substituted by fixed Tesistors (see pags 16 for BTS 10 R; see
paga 17 for BTS 10 RL). .

Alan the frequency response components for the weloocity and
current loop Bre located here.

Header J2

For tha wvelocity loop end its variable componants on JZ please
refer to the drawings on pages 16 and 20 for BTS 10 R and on pages
17 and 21 for BTS 10 RL.

Hotes;
1. B 103 avoids setting of RP1 (RPl st to fully CW]
2, R 101 avedids setting of RP3 (RP3 zet to fully CW}
2. RPS = 20 ka
4. RPH = 20 ko
5. Standard wvelues: RIO1, R103 = 22,1 ke
B9S = 332 o, RO4 = 332 ko, C19 = 47 nF
Header J3

Hare are the PI components for the current loops of phase U and
phass V.

Proportional gain = R43 and R44 (150 kg, 100 ke on RL)
Intagral gain = £17 and C11 (4,7 nF)}

Note: For most applications the standard walues will give good
performance of the current loop-
Its functioning can be verified on TF1 through TPS:
The current waveform should be smooth and not have
excesgive 10,5 kHz (PWM) components.

The substitution of RP 11 - It limit is R 222.
fon BTS 10 R, R 222 is located on header J3;7 on BTS 10 RL, R 222 is=

lacated near J3.

It limit

R 222 (with RPll removed)

R 222 - I,. {R2ZZ = 20 ko max.}
E 22% + 20 k

T limited




LOCATION OF TESTPOINTS, POTENTIOGMETERS AND COMPONENT HEADERS
OF BTS 1¢ R CONTROL CARD
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LOCATION OF TESTPOINTE, POTENTICMETERS AND COMPONENT HEADERS

ON BTE 10 RL CONTROL CARD
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BTS 10 R/RL - 1/0 HARDWARE ARD FUNCTION

INFUTS

Veloclty or current
differential Input
‘f -in fax. = = ].U vhﬂ

. EW Limit
ilgh = enahle
Vinmaﬂq=+5-iﬁ+3ﬂ?ng

CCW Limit
high = enable
vin MK, = +5 s 'I'EHJ ?ng

Hote: CW/CCW Limits
disable amplifier, no
actlve braking.

Drive Dizable
high = enable
Vin mex. = + 5 ... + 30 Vo

1l : 1 Current control,
active low.

Sets velocity laop gain
to unity and veloclty
(tacho) feedback to zerso
for use of current
amplifier only.

Hesnlwver Sdne 5 4
Resolver SHine S5 2
Resolyay Cosine = 32
FPesdlver Cosine 5 1

Signal waveform cinusoidal
¥.2 KHz, 10 Vpp

I+t Inhiblt Test

Note: For test purposes only.,
low disables electronic fusing.

+ 24 ¥oo Input for Control
logic supply (optionall

Inputrange + 18 ... + 60 Ve

Inputpower 40 W
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Hote: TP 1 and TP 2 on backpansl.

QUTFUTS

--ATs 10 R/RL - I/0 HARDWRRE AND FUNCTICN

Fault relay contacts, open
when fault.
max. load: 48 Ve B 100 ma

+ 15 ¥ @ 20 mA

- 15V @ 20 mh

It warning
max., load + 30 ¥ @ 50 mA
active low

Fi
Fl

h 1 e
] q & 2w ¥ 4 L] im Bappri
1 q b iyl CLTLOON
2 ¢ 3 Derole ram
Error coda [~ v = ¢ deoowee
Fi_| B Vwautput 11 1 3% T oty atemrmia

CHC /
CHC
CHB /
CHE
CHA [/
CHA

Rasalw;e:}.‘ Reference B 32

ey Th whypkdry] &bxr lacched. mbh $3PhDl T4

Encoder uutﬁuts
Cw ROTATION:

Vow ¥ + 4,5V A L[ 1 .
Ve s + 0,2v B[ L_[ L
C 1

Igwur 5 5 mA

Not short circuit proot

Slgnal
watraform

Resolver Reference R 1 sinunzoidal
7.2 kHz,
21 Vpp

Current comtand sicmal
9,65 Ve = Ik
lcad = 10 kKo

Phazse current
I, actual
10,0 W = Ion

1) on Contrel Card
2] On Resolver Card
*} ¥or BTS 10 RL
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BPFE 10-200-R

FOWER SUPPLY FOR BTS 10 R/RL SERIES AMFLIFIERS

Together with an external 3-phease izolation-trensformer the
EPS 10 R represents the 200 ¥V DC power-supply.

Its function besides fullwave rectificaticon and filtering alseo
includes a powar shunt or regeneration.

. The regenoration c¢ircuitry limits tha DC-Bus voltage level during

daceleration of the motor with its icad thus preventing an over-
voltage shut down on the BTS 10 R/RL. : '

On the frontplate there are two indicators, one for the 200 ¥V DC
supply., the other for the activity of the regeneration.

Input for 200 ¥ DC output: 3 x 140 ¥ AC nominal

Fegeneration level: 275 ¥V DG (FlL zet and sealed ex works)

Logdresistors:

Fer all BPS 10 R versions an intermal leoadresistor with BO W
continuous powerrating iz included. The peak power dissipation
should pot arxcsaed 4 kW for time intervals shorter than 1 s2C.

For applications where higher powerratings are needed an external
resistor may be connected te ST 17 (+ Voo /R REG), in thiz casa the
internal resisztor (R18) has to be removed.

Externzl resistors are available with 320 W powerreting
{16 KM £ = 1 se=c).

Note: The =witching curzrent (20 A) may not be increased, henca
the resistor value must be = 14 g,
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10 B-EXTERNARL LOAD RERISTOR
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rr T T T T 1 ST 17
Rl r_1H3 £ l...4 = 3,9 a/80 W
t —B 1 o + Voo Tmwrowan = 17,5 A
' ; ¥ 1li352a
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BTS 10 R/RL - PROTECTION CHOEES

The following chokes are avallable to pretact the amplifier
ggaingt shorts betwean the cutputs and o ground. One choke in
sach of the three phagses to the motor is needed for full
Frotectlon.

TiFE LADEL

1, 100-6
# 1552848
1 mH/E A

L 040-15
# 12956a
400 pH/1S A

L Q40-20
# 15527A
400 pH 20 A

B

1 L
50 | . Lesiorreo HOLE 888
EA




E 9L D3 vapniw sawwid | o] .._.1_.|n..,_ _ %E.E
O Elidral] sy ll_-.__uFl._..l-. .._Ilair!_.l..nn-l. L e | : —_—
Ll I-Hl.tl__h..l.-.llll_l 1 Hinmall -._J.u..,.b.,___l___.._.- - _..T__
e i ser e svs | B 5d @ HOS HIWHOASWNYYL 359Hs 3TBHL TP
ek o T L ﬁ%_ g I = e e e T
1SR 0 [ouendgiz
Yippuotes E Ti=1
By ol umge o pJadunf b2 =5
99 Aol gegey B4 f4 | o posmir|] fSRION L lsy
E A e Al b A0
91 Iy Aamend pug g 5 SOL- % Ol-
THToT
L M E 6&=1
Poo) oumk-AEL ¢ Th A Lk mm B=5 & 5 ‘A ! "M
£i N 1 f=y 7t L z z
oig) =g PIOPLDYE A0GE" 14 Atwiad g5, ¢ 1z _ " o iz"
B, WD
1B "
E o
oot | o7 osn | ez | ez |oee | mie| oo | os | oez-moelo = ¥ i !
seh | & | 2o | omz | zee | oee | svv | e | cer | oomosig ." ﬂn 4 H
LAV | £l Iit 11} it 2 QRE 7T | CEE |y 00~ 0o g
ol Il £4L j 56T | X g | zEY | 088 | o7 0oZ-0s1 La
1] oL S5 | eoX EiL Yo7 Lt (UE 1.5 OO~ 00 | 9 9
99 oL 1) EBL *[=1) i T ZLE L1]E s 1219 00%-SL010
77 al &Lk | Lo el | 922 | @£ | o9z | ooe | DOE-OSGAQ -
Lt oL 0G 111} 174} 0oe SH7 |1 DER =14 0oE-s20 L0 _._J .+. +
1 "} 1] 5E1L Sl o (1 Sl LT Q-0 Ld _
T Y ?E_m ETTIS g |4Ding [WOmg | Aoiig S hd AN 5
[¥mbd = (a4
abioyon 20 ; 7
TSROk =S ORE =~ 00T - OLO= L1
| HEaﬁubEE I_ ‘unkimh
D3ALHEN | Dl BULS3] "1y} ad _.ﬁbm._
pre—— _.._.Eu___._uﬁ AQRE Aowrd 19| Bas DOL  urer et
I ] | ] ] 1 ] ] ] ! t 1 ] | p ]



USER HOTEZ

24 V-Qption

The Control Supplisc are normally genarated f{rom the

200 v, - BUS supply.

For some applicatlions it iz necessary to keep the control
electronice on stand-by {ex, position information].

This can be achiewved by using a supplementary external 24 ¥
gupply. In this case the internsel supplias will be gensratad
from the 24 V.

Congeguently the BUS supply can be varied in a wide ranges from
0 to nominal.

Thic feature is not standard and camnot be fitted in the
fisld,

E-0ptlon

Wwith a foaw changes it icg pﬂssibla to wpgrade the BETS 10 R/RL to
a $=BET3 10 R/Ri.

- Femove rezolwer card.

- Remove froniplate.

- Cut out pin 12 of connactor Fd.

- Insert gSHMCC {(S-Dption).

- Inztall S-BTS 10 B/RDL frontplate (available as sparse part}.

Current Qffset Adjust (BTS 10 R onlyl

Tha current offsets are adjusted ex factory st an ambient
temperature of 25° C.

At higher ambient temperatures a significant DC-component
may be introduced in the motor windings dee to thermal drdift
cauzing additional torgue ripplea.

Adjustment procedura:

- Remove BTS frontplate, insert amplifier in rack,
- Connect ST 452 (1 ¢ 1) to DGHD.

- Remove wiring to ST 6/3 and 57T &/74.

- Power on [amplifier enabled).

= Check TP5 with VM to be O Volt.

- Conmect DVM to TEL {(es page 16) and TP (GHD).-
- adjust RP2Z0 (see page 16} vntil Vg, = 0,0 Voo,
- Connedst DVM to TP2 and adjust to Zero with RFPIL.
- Check TP3 = 0,0 Voo

- End.






