








BASIC APPLICATION Page 3

This diagram shows a simple form of speed control wiring. Please refer to Appendix section 4 for more
complex functions.

L3 6 C note the aux. fuses are
- built into models
rrelle l SLX5/10/15/20/30/40/50
L1 — "
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SPEED CONTROL =  MOTORS ONLY)
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% 5 optional
tach. START
(m‘:;;s CONTACTOR
on
STOP AC SUPPLY
ALWAYS USE THESE
POWER OFF/ON
t INPUTS TO CONTROL
THE POWER
a) The START and STOP pushbuttons cause the setpoint on CONTACTOR Ci.
terminal 3 to be connected or disconnected giving DAMAGE MAY RESULT
RAMEED stopping. : IF THIS ADVICE IS IGNORED
b) Opening the RUN line resets the setpoint RAMP and LR LINE BEACTORS
quenches the drive. . TYPE LR48 UP TO 48 AMPS
c) The JOG button prevents START from latching. TYPE LR120 UP TO 120 AMPS

, TYPE LR270 UP TO 270 AMPS
FUSING AND EARTHING

All incoming main power supply connections must be protected by the correct semiconductor fuses. A
substantial earth connection must be made to the earth terminal of the drive. For systems involving
frequent or continuous regeneration or high inertia loads, fit a DC rated semiconductor fuse in series with
the armature (FUSE marked FA in diagram above). See page 29 for fuse rating tables.

POWER ON/POWER OFF IMPORTANT WARNING

The POWER ON/OFF facilities integral to the drive must always be used to energise the main contactor.
~ This ensures correct power sequencing. The armature current may not be commutated to zero and could

cause damage if this advice is ignored. (See application sheet in Appendix. Section 4 page 7)
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Four corner
mounting slots
are provided to
mount the unit.
Use M6 (1/4in)
screws on
models up to
SLX50, and M8
(5/16in) on
models
SLX65/85/115. A
substantial earth
- connection
should be made
to the stud
provided.
Nominal cooling
air throughput is
specified in the
rating table page
29. NOTE: Do not
block the
heatsink fins.
Allow at least
50mm (2 in)
~ space. Ensure
connections to
power terminals
are tight.
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MECHANICAL DIMENSIONS
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Control card (isolated). Top edge terminal listing on page 26

A. Precision low drift speed pot reference

mon. Also accepts 4-20mA LOOP signals

0V. This input is ramped.
)gled by FWD 15 REV 16

t speed or torque
4Q/2Q/SPEED.
s open. Connect to

12V via 4K7.

d as tacho common.

speed scaling by switches S3/4

ON
ON
ON
ON

RL1
RL1
RL1
RL1

de-energises if current demand > 105% If more than one
de-energises if stall timer latches out. switch is ON the
de-energises if speed remains below 1% functions are
de-energises for zero or reverse rotation "ANDED"

START pushbutton input| 3 ~OR2

JOG pushbutton input

e
18

speed demand

— | SET
k [ RESET

LATCH

‘{>——> +/-10V. reference output on terminal 4

INVERTED) -/+10V. 1KOhm.

acted by RL2. see T13/14. Also JOG SPEED reference +/-1V 470K impedance

-10V FOR +/-100% SPEED
D INPUT +/-10V, -/+100%
5V for 0 to +/-100%.

[.  +/-10V. 1KOhm.

scale. 1K Ohm.
to 5V for 0 to 5 Amps up to SLX50. 0 to 5V for 0 to 10 Amps SLX65/85/115.

ance to OV > 2K
LL when taken to OV. 47K pull up to +24V.

25mA DC relay driver POWER ON/OFF this configuration

See Application
any alarm is triggered. 24V DC notes '::
operating voltage on 28, 29, 30 appendix.

: RELAY to drive main suppiy
A max. (suppression of the external contactor coil is recommended)

causes contactor drop out if

Page 5

Page 7
\CING

rive.

SONTACTOR. (REMOVE CONTROL

1e controller prior to checking with a

n (if fitted).

azard and that nobody else working on

§1g axis with no slippage on the shafts.

‘! must be the same as L1 L2 L3. Check

*and line reactor). Repeat check for

yresets may be found on Page 22.
:nt in torque mode. For complete






JUMPERS AND LINKS Page 9

TORQUE/SPEED JUMPER

The torque control operates by clamping the current demand from the speed loop. See block diagram. Hence the
loop with the lower demand has control. This allows torque control with overspeed limiting, or speed control with
over torque limiting. A full description of this function is given on page 19 and 20. It is recommended 1o set the
drive up initially in SPEED mode and then when the speed operation is satisfactory, to commence the TORQUE
commissioning.Temporarily park the jumper on one pin to disable.

50% STALL THRESHOLD. A full description of this function is given on page 21. Link the solder pads if the

fiinntinn ie rarmiiran
fnction e ran lirany,

QUENCH JUMPERS

These jumpers govern the behaviour of the drive inhibit logic. (FS fast quench of both speed and current loops,
1S 1 second delay to current loop quench, ZS speed and current loops quenched if setpoint and speed remain at
zero for 1 second). Rapid stopping, ramped stopping and coasting to stop are enabled according to
requirements. Please refer to the BLOCK DIAGRAM OF DRIVE INHIBIT CIRCUIT on page 17, and description of
RAMP FUNCTIONS on page 18 in order to choose the correct mode for your application.

S RAMP
The S RAMP function is an option that allows the shape of the speed demand ramp to ta)e modified.

To implement the S RAMP function

1) link the solder pads marked IP+ add capacitor

2) break the solder pads marked S R (de-solder) O add capaitor O SDFH O DF'
3) add 2 10uF electrolytic capacitors. SC 10uF E)r SC 2* break link link
4) add a 240K resistor 10F28C  (de-solder)

Note this function utilises the 8

auxiliary input which appears on

terminal 70. (the length of the S /

shaped tails is roughly proportional

to the capacitor size. Other values

may be used if desired. The 10uF —nommal ramp

caps give tails of 1 second ~_samp
approximately) —_—

The S ramp output can be seen

inverted on terminals 17 and 57.

4-20mA SIGNAL INPUT LINK.

Link the 2 pairs of solder pads to allow terminal 2 to become the loop input, terminal 5 the return and adjust MIN
SPEED to change the gain. For 0-20mA signals link only the lower pair of solder pads.

ALARM DEFEAT

The drive has 4 fast latched alarms:
Field loss

Tacho loss

Peak amps

Aux. trip

If any one of these is triggered, then the drive is immediately inhibited and the main contactor is de-energised.
Any alarm may be defeated by linking the approptriate jumper. A full description is given on page 15 and 16.
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The drive provides protection for the system in the event of certain dangerous conditions. If an alarm is triggered
the drive is instantly quenched followed by automatic de-energisation of the main CONTACTOR. The alarm
condition remains latched and is indicated by a lamp on the drive. There is provision to defeat any individual
alarm, and an external RESET terminal is provided. It is also possible to gain access to the individual lamp
outputs for external indication if required. (page 23)

1 AMDE Al ADM ELINCTION
If the field current drops below 100mA on models up to SLX50 and 200mA on
FIELD LOSS models SLX65/85/115, then this alarm will be triggered. This alarm is inhibited

during a POWER off sequence

If there is a loss of tacho feedback causing the motor to overspeed this alarm will

Q TACHO LOSS trigger. An internal circuit continually monitors the current demand and the armature
voltage and operates when both parameters indicate loss of feedback. This function
is automatically inhibited in ARMATURE VOLTAGE feedback mode.

occurs on initial power up, suspect a wiring fault. If it occurs during running suspect
a motor fault. If it occurs repeatedly a damaged thyristor may be the cause. This
alarm can only be reset by removing the supply.

If the current reaches 400% of the maximum drive rating this alarm will trigger. If this
Q PEAK AMPS

This alarm is provided for external use and is connected via terminal 25. The
Q AUX. TRIP terminal possesses a 1K Ohm pull up resistor to +12V. The alarm will trigger when
(heatsink temp) the resistance to OV (com). exceeds 2K Ohm. It will not trigger if the resistance to
, 0V remains below 200 Ohmes. It is also triggered by excessive heatsink temperature.

DEFEATING THE ALARMS '

If an alarm is not required to operate it may be defeated.

DEFEAT
JUMPER ~_pins A double row of pins located on the control card provides the function. Locate the
o 02 FIELD jumper across the appropriate pair of horizontal pins. The COM pins are at 0V and
used to park the jumper when the defeat function is not required. The pins may also
% o | Taciio be wire wrapped. Any number of alarms may be defeated. (NOTE: if the AUX. TRIP
is defeated then the heatsink temperature alarm is also defeated)
f © | PEAKAMPS  RESETTING ALARMS.
o o | AUX. TRIP A triggered alarm may be reset via terminal 26 and is achieved by momentarily
y shorting to OV (com). T26 has a 47K Ohm pull up to +24V. (Remove supply for
k PEAK AMPS)

WARNING! DO NOT DEFEAT ANY ALARM WITHOUT DUE CONSIDERATION TO SAFETY.

UG100819 ISS10



STALL TIMER Page 16

The STALL alarm has the same effect as the other alarms, but due to the important
nature of this alarm it is not able to be defeated or reset in the same way.

It is triggered by a timer according to the current demand. (150% for 30secs, 125%
for 60secs, 110% for 120secs). The timer starts timing when the current demand
exceeds 105%. This is indicated by the TIMER LAMP.

A number of conditions can lead to excess demand and hence STALL. Incorrect
current calibration, incorrect speed calibration, underated motor, jammed or
excessive load, incorrect feedback scaling, slipping tacho coupling, supply too low
for required output, incorrect motor wiring, excessive speed demand input, in fact any
reason that prevents the speed loop from achieving what it is being asked to do.

The only way to inhibit the STALL alarm is to prevent the current demand exceeding
100%. To do this the drive must be in TORQUE mode with the external current
demand input via terminal 6 below 100%. The STALL alarm may be reset by
momentarily shorting T62 (SS) to T61 (+12V)

while the auxiliary supply is energised by two or more lines. WARNING: do not

+ -
These lamps indicate the polarity of the current demand. One lamp will remain on
O O assume that the supply is disconnected if the lamp is off.

FIELD VOLTAGE DISPLAY

100% represents 0.9 times AC supply.

FULL ON
no regulation

MIN MAX
This lamp starts This lamp starts This lamp comes
to come on to come on on at a field
at 25% field at 50% field voltage of 95%.
voltage and gets voltage and gets Below 95% the
brighter as the brighter as the lamp remains
voltage increases voltage increases off. When it is just
beyond 25%. beyond 50%. turning off, the regulated

region has been entered.
REGULATED REGION

- —p
The first two lamps are used to show a dynamic The third lamp
trend of the field voltage by changes in intensity. has sharp action.
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FSKZCE

RL2 COIL 2
13 1S Y
STA AN +24 > > =oNe:! (=)
[ ] OR (1)
50 P s >
JOG UENCH CIRCUI
AL2 Q T QUENCH 1 SECOND ON -}
MAX 300mS OFF 5'
A 3
10K e > O o
SETPOINT ZERO -
MINT e RAMP DETECTOR 3
XIP RL2 -
T64 i A 9
2
MIN 5K 470K -1
MIN SPEED <
2 FORWARD o
REVERSE ZERO -
MAX LATCH T15/16 égSED SPEED DETECTOR A =
+/-10V AMPLIFIER -
Refer to page 18 for a graphical representation of the a-'
stopping modes. =|'
OPERATION Y A -
list of possible sources of inhibit request. LATCHED POWER OFF CIRCUIT SHEII:IC?QUE
1) Stall timer latch is triggered due to overload - OR TERMINALS 28. 29 3 LOOPS
2) external run line is opened 8,29, 30 AND BRIDGE
3) zero speed is attained PHASE LOSS
4) latchedalarm  FAST AGTION, REMOVE POWER A CIRCUIT
5) Power off request FAST ACTION, REMOVE POWER {y MAIN
STALL LATCH - »
It is also necessary to be able to inhibit the drive quickly or = g CONTACTOR
wait until the motor has come to a controlled stop before RELEASE
inhibiting the drive.
TABLE OF OPERATING MODES DELAY (5
Jumpers  QUENCH CONDITION 1"8 7 degs'lé :!t"mn thick line SPEED JUMPERS  QUENCH CONDITION 7 total quench thick line SPEED »OFF
the speed ramp will be N thin line RAMP == the speed ramp will be 8 thin line RAMP
[l ioxei] | RUN —p FS _| RUN —p
1s ey 9uenched by stall or run. The ‘; T openen  total quench 15 @y quenched by stall or run. The i 7 oreen cossing 100mS Q
2 drive will be quenched after ] coastin 7 drive will be quenched ol
quencH 1 8€c.OR 1 sec. after zero 0 . . . . . : 9 > QuencH immediately, OR 1 sec. after o ' ' . 4
0 1 2 3 4 zero 0 1 2 3 seconds 4
sumpers  QUENCH CONDITION 10 dacal. at thick line SPEED Jumpers  QUENCH CONDITION 0 - <&— total quench thick line SPEED v FIELD
ks the speed ramp will be 8 AUN thin line RAMP R — the speed ramp will be 8 RUN thin line RAMP REGULATOR
1 oo quenched by stall or run. 6 - OPENED ’ y total quench 15 l:o:D] quenched by stall or run. The € " coasting BRIDGE
(=D 115 drive will be quenched 4 drive will be quenched 4 -| OPENED
s O o 2 coastin s OO | ) S 2 -
QUENGH after 1 sec. The drive will not 5 9 Quencn immediately. The drive will not 0 -~ DELAY
be quenched by zero speed. o ' ] T, T 3 seconds 4 be quenched by zero speed. 0 ' 1 I "3 seconds 4 OFF %:S
JuMPERS  QUENCH CONDITION the 'Oa : decel. at thick line SPEED STOPPING MODES USING THE START/JOG CONTROLS ON T13/14 1 5 secs
ks e Speed ramp will be o AN —» thin line RAMP T13/14 control the internal relay RL2. This relay connects the input of the ramp circuit to T3 OR T18/64. ec
15y 9uenched by stall or run. 4 -| OPENED When RL2 is energised, T3 is connected. When RL2 is de-energised T3 is disconnected and T18/64 is
25 oy The drive will remain active. 2 connected. The effect of removing the input to the ramp circuit causes it to ramp to zero at the chosen NOTE. The ZS loqi il
QUENCH 0 . . . . " . . > DOWN rate. The graph below shows the effect of operating the stop button, and ZS jumper. . e OQIC. will not
0 1 2 3 seconds 4 ZERO SPEED release the ZS fUnCtlon at ‘
JUMPERS  QUENCH CONDITION the 0 4 decel.at thick ine SPEED Jumpers  QUENCH CONDITION 10 docaloratin thick line SPEED zero speed until the ramp ]
;s My SPeed ramp will be 8 1 run — gurrent limit thin line RAMP s O the speed ramp will be 8 T re _>| 9 thin line RAMP circuit has an input. If the (-]
quenched by stallorrun. The 8 quenched by stallorrun. The 6 7 4. . oiced : i Al : (1)
e b drive quenchocours1sec. 4] T o | e D drivequenchocoursTsec. 4| o ! speed input is direct via T6,
. B IC_DY ; = i
Quench  alter speed remains zero 2 y o quency  aiter speed AND setpoint both 2 5 &Y DOWN RamP = e ,. | the ZS jumper must be :
0 1 2 3 seconds 4 remain at zero. 0 1 2 3 seconds 4-_ parked on one pln
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RAMPS Page 18
+10V Thin line: speed demand. Thick line: RAMP output T22
All ramps fully anticlockwise
-+ ——t————+—+—+—»
# 30 150 ~ SECONDS
10V
+10V Thin line: speed demand. Thick line: RAMP output T22
All ramps fully clockwise
e
- # 30 | : : 60 gof k 120 150 - SECONDS
-1ov ;
open ,
Thin line: speed demand. Thick line: RAMP output T22 1——
Hov S closed
forward RUN CONTACT
down fully
forward acw
up 20%cw
-
30 60 2 120 : 150 \ l \ l SECONDS
reverse reverse : :
. * ‘up60%ew _down ‘
‘_10\/‘ Sl 95%0\”
dlecalerating uhcer cutrent THICK LINE: SPEED OUTPUT T23
imi
< fring pulsea remoupd THIN LINE: RAMP OUTPUT T22
i ~accelerating * Jumper
linearly : open rs  [O TF
un line 18 m
L I L ! | I | | | ] | | ] | 1 > s
l I i l ’ T I | il | 1 I 1 I | 1 i i ] ! 1 1 I 1 ‘ 1 I 1 i ; | ZS (c :’
0.5 1 15 2 2.5 3 SECONDS QUENCH
decelerating under current : THICK LINE: SPEED OUTPUT T23
+10V -
firing pulses removed THIN LINE: RAMP OUTPUT T22 :
5 I jumper
acceleratin ;
nearly 9 open . coasting to rest s [O-0O]
{ runline (higher inertia load) s [(oy]
— Tttt . e
05 1 15 : 2 25 g SECONDS — ench
decelerating under curint THICK LINE: SPEED OUTPUT T23
+10V limit (higher inertia load)
THIN LINE; RAMP OQUTPUT T22 .
3 lerati firing pulses removed Jumper
accelerating iring pulses r
linearly open at 3.7 seconds Fs [0 OJ
run line 18 [O O]
| i { | >
T T T T ] 1 T T 1 T I T 1 I T l T 1 1 I T I I T 1 T ] T @
1 ! L SECONDS %
QUENCH

. 05 1 15 L2 25
The above traces show the effect of openingthe
RUN terminal 7. The setpoint ramp is immediately :

To ramp down under control
of the DOWN RAMP preset,
operate the STOP function
on T13. This removes the

reset, and the load regeneratively braked. In cases
1 and 2, the firing pulses are removed after 1 sec.

in case 3, 1 sec. after reaching zero speed. speed setpoint
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W Page 21

To achieve the desired speed, the outer speed loop provides the current loop with a CURRENT DEMAND signal.
The timer itself is inhibited while the current demand signal lies below -5.25V (-5V represents 100%). Whenever
the signal traverses into the area between -5.25V and -7.5V the stall timer starts to integrate. The rate of
integration is proportional to the magnitude of the signal over 105%.

From page 20 current relay driver
demand signal IDO S2 and T60
DETECTOR
ov
% —" Vs 4
1IN
=2.8V (50%) - . [—— |
TIMER
LAMP
-5.25V (105%)-.. % TIMER
( e _;F)255</ (integrator) TO LATCH
-7.5V (150%) >

IDO

H

SCHEMATIC OF STALL TIMER

The time taken to integrate a 150% level is approximately 30 seconds , 125% for 60 seconds etc. Thus the stall
timer allows smaller overloads for longer periods. When the current demand falls below 105% after being in
overload, providing the timer has not timed out, the integrator starts to integrate back down again. This feature
provides an historical store of the behaviour of the current demand. If the timer has come close to tripping, and
. then the demand falls below 105% , the demand will need to spend at least 30 seconds at 50% to totally reset
the timer. The effect of this feature is to have the ability to provide complex overload behaviour, and trip only
when the time average overload is exceeded.

50% STALL THRESHOLD

FUNCTION: TO ALLOW HIGH PEAK CURRENTS

This changes the level at which the stall timer integration starts to 52.5%. The advantage of this feature is it allows
the 150%, current to be achieved, but provides protection above 50%. The stall time is reduced by half. When
using this feature it is important to remember that the maximum current rating of any model is unchanged, and
the trip level is reduced.

RESISTOR THRESHOLD OVERLOAD RATIO PEAK %
LINK 50% 150% 1:3 300%
100K 60% 150% 1:25 250%
220K 70% 150% 1:241 210%
470K 80% 150% 1:1.87 187%
1M 90% 150% 1:1.66 166%

OPEN 100% 150% 1:1.5 150%

Other threshold levels can be implemented if a resistor is used instead of a link.

UG100828 ISS10
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Anticlockwise Midway Clockwise
Rotate clockwise to increase speed. Change

range with S3 and S4.

Rotate clockwise to increase minimum speed. Use
to adjust 4-20mA loop burden resistor between 0
and 360 Ohms if 4-20mA mode is selected.
Rotate clockwise to increase drive acceleration
in forward direction. (+) span is approx. 1 to 30
seconds.

Rotate clockwise to increase drive deceleration

“in forward direction (+) span is approx. 1 to 30

seconds.
Rotate clockwise to increase drive acceleration

$S1 sets the motor field control mode. When off, the field current is set by the

©

- STALL TIMER

(O O Orawes

CURRENT REGULATION preset. When on, the automatic field weakening mode is
selected, and the AV limit preset becomes active.

S2 allows the relay on 10, 11, 12 to be energised by the STALL TIMER. When on, the
relay remains energised for current demand levels below 105% of preset limit.

S0 MAx
¢/ SPEED
s
\>—¢/| SPEED

I

FOF?WAF?D
UP RAMP

N

8]

<

st

FIELD
TIMER RL1 These two switches allow four maximum feedback voltage ranges to be selected.

SPEED Use the MAX SPEED PRESET to adjust within the range. The drive will control from

0V to the selected maximum for a 0-10V input.
HANGE S3 M off S3 Il on

off S8 Il on
STALL AL S4 W off S4 M of  S4 N on s4 Ml on
250 to 500V

30-60V = G0-125V ———125-250V
§2, S5, 86 and S7 allow the function of the relay on 10, 11, 12 to be selected.

ZERC RL1

Hi

TAC/AV

| O\JREVERSE

S5 when on, the relay remains energised until a stall condition occurs.
S6 when on, the relay remains energised for speeds above 1% of full scale.
NB. with both switches on the relay de-energises when a stall condition
has occured AND the speed has fallen below 1% of full scale.
S7 when onthe relay remains energised for speeds above 5% in the
forward direction and de-energises at zero or reverse speed.
This switch allows the selection of the source of speed feedback. When on, the

S8

in reverse direction (-) span is approx. 1 to 30 UP RAMP ARMATURE VOLTAGE is selected. When off, a tacho. Calculate the maximum
seconds 92 J feedback voltage from the chosen source in order to set switches S3, S4. (e.g
: . . . : Tacho 180V at full speed S3 off, S4 on, S8 off. Armature voltage 460V, armature
Rotate clockwise to increase drive deceleration IR ST HowN voltage feedback selected, S3 on, S4 on, S8 on).
in reverse direction (-) span is approx. 1 to 30 RAMP NOTE ON ZS JUMPER: /
seconds < J The drive remains quenched if the setpoint ramp AND CURRENT
: the speed feedback remain below 1%. The quench REDUCTION
Rotate clockwise to increase response. Excessive [ < “ will not be released once the motor has stopped
rotation may cause instability. STAB unless the setpoint ramp exceeds 1%. Hence for g
systems utilising the direct speed input on terminal 6,
. . i : the drive will remain quenched once the speed has
Rotate clockwise to increase level of positive Ze_ro K ‘ ZERO returned to zero. To overcome this, either remove the
sp(laed adlustmen:, and anti-clockwise for negative - J SPEED ZS jumper, or arrange for a small ramp setpoint. NOTE: this preset is not normally adjusted.
adjustment. (+/-5% span) LAMPS on condition ookl : h
- - - m i positive current demand CURRENT Rotate clockwise to increase the
Rotate clockwise to increase current limit. Eg 50% MAX CURRENT . negative current demand STABILITY response of the current loop.
i i 9 imi STALL stall timer tripped ; ;

rotation gives 50% current limit. r 1 bl 2 uarrel.rrlr!ld’e.rrrlv%d' is above 105% the Excesstn/de ro’[aﬂo?.m?yt:?.?d ?h
The position of the MODE jumper determines the 5 L stall timer is tlckmlg.fl;ﬁtchmgl imminent *@ unwante cur.ren. instability. The

PRESET function according to the table MODE QUENCIF-ISconlrols the removal of firing pulses Z}]at:ggéﬁ Vigtémge!fsefrut'(‘)y o
POSITIVE CURRENT  NEGATIVE CURRENT POSI _|7NEGI  —TTC1 | AN P gs @ TsEc o L ' .
MOTORING f\Nd/l'eV BRAKING de/I'QV MOTOR BRAKE —{O O] ZERO Tamc:! 300mS ON Quench

FORWARD + and - REVERSE + and - FWD REV OOl SPEED 78 pulses

HEER Break link to allow negative 4Q torque Input
TORQUE OR SPEED MODE JUMPER: This Jumper 4QTORGUE - [T1.0H Stall lamp lights and drive quenches if the stall timer
alters the function of the AUX input on terminal 6. 2Q ng&f [0l trips. The time depends on the current demand
[[OmOY STANDARD WITH 50% THRESHOLD i i :

4Q TORQUE: 0 to +5V for 0 to 100% positive and FS (OO [ 160% d0sscs  150% 15 seconds JOG & clockwise rotation to increase JOG SPEED

negative current limit. OO |1s O[O0 125% 60secs 100% 30 seconds SPEED reference on T18 and T64 (maximum +/-1V).
2Q TORQUE: 0 to +10V for 0 to 100% positive ool |zs OO E):(Il—\ 100% no trip 50% notrip L The sign will be the same as terminal 4 and is
et ORI e PO 4-20MA__|QUENCH | 80% STALL | % | jnk to mplement 50% STALL THRESHOLD set by T15 and T16.

SPEED O 10001 4100% SRR el o ier,

4-20mA. Link both pairs of pads and terminal 2 is i b z = é 9 = is shown here in a

: [10K | (o} D0 o]
input, 5 return. MIN SPEED to set zero. Link the ~ Qe = &0 g ﬁ E 5 g ﬁ de-energised state

lower pair of pads only for 0 - 20mA loop signals.




LAMPS

FIELD CONTROL ADJUSTMENTS

“
+ - STALL TIMER CURRENT REGULATION (linear output on terminal 24 field current 0 - 5V for 0 - 100%) FIELD VOLTAGE DISPLAY (page 16) £
Rotate clockwise to increase field current. NOTE: When the MAX lamp on the field AP This irdicates the approximate level E
voltage display changes state the field voltage is at 95%. Any further clockwise Q sahT\?v; glave of the rnotor field voitage. The MIN o
rotation will be unable to increase the field current, and the constant current contact Ian;pts.t'ar':? to CO{I:'e 'on alt. 25% and 7
- MAX regulation facility will be over-ridden. If the field output is to be set up by refering to SLAVE energised %? esrr :(Ij%l eelrarans c%n?gg cl’rr:carte gg&z/s. m
SPEED field voltage, then the current regulation preset may be used to move the initial CONTACT (T31, T32) and g‘=ts brightepr as the level ° ]
voltage to the required level. The control loop will then regulate at the current that increa;es The MAX lamp o
i - ad fi is wi i FIELD VOLTAGE DISPLAY ’ p comes on c
MIN was initially established by the applied field voltage. This will provide an enhanced at 959 at full brightness. ]
SPEED level of speed control when ARMATURE VOLTAGE FEEDBACK is being used, by 4 NOTE. the maximum available FIELD
eliminating field flux variations due to changes in the field current. VOLTAGE is 0.9 times the AC supply
s FORWARD AUTOMATIC WEAKENING S1 ON MINQ Q Q MAX The MAX lamp is a useful indication
> UP RAMP This function monitors the armature voltage and after the preset level has been CURRENT REGULATION of the field bridge just coming out
reached, any further speed demand reduces the motor field current . Thus the f full oh. | i
r of full ohase angle, and into the
DOWN motor speed may be increased without exceeding the rated armature voltage. FIELD CURRENT contrclled region. The other two lamps
RAMP This function must only be used with TACHO feedback. To set up the system, first L 10%—»100% give a dynamic indication of the
adjust the field current to the correct maximum using the current regulation changing field voltage.
REVERSE preset. Then with the automatic preset fully clockwise and the drive set to provide AUTOMATIC WEAKENING
—@ UP RAMP maximum armature voltage at the reduced setpoint, rotate the AUTOMATIC Cgl\lflﬁ/-—\rg?ls_lMlT
<2 WEAKENING preset anticlockwise until the field starts to reduce as shown by the @ 31 ON ('§ @ _@Z
display. Any further increase in speed demand should now result in a further L 250 » 500V K<
DOWN reduction in the field volts. Typically the speed demand is 75% for full armature ALARMS anticlockwise midwa clockwise
RAMP volts. (linear signal output on terminal 56, 0 - 10V for 0 to +/-500V armature) FIELD Y
DEFEAT
75 DELAYED FIELD QUENCH . _ JUMPER LOSS Not:2s on automatic field weakening:
STAB The unit p.rowdes autgmatlc control of the field outp_ut. When the main power oal TACHO 1) H the acceleration rate of the
<0 contactor is de-energised by the POWER OFF function, the field current is IoNe]| LOSS driv is too fast, then the field may
ZERO quenched. The quench action is delayed by 15 seconds to allow dynamic braking [ome)| PEAK ove ‘weaken and trip the FIELD
systems to operate. Eizoj AMPS LOSS alarm. To prevent this, rotate
<, SPEED ECONOMY FIELD MODE (the field current must be set up first for accurate operation) AUX the UP RAMP anticlockwise.
The field is quenched 15sec. after the main power contactor is de-energised. The COoM TRIP speed
MAX CURRENT economy field mode allows the quench level to be set to 40% rather than 0%. This
. . . . . — tacho —a
res [ feature is used in cold climates to keep the motor warm when it is not rotating. To ' feedback
@ @1 implement the economy field mode, remove the resistor marked 'ECONOMY FIELD’ |j volts AY
— % MODE_| This connector allows special applications and diagnostics. C\zgk
POS | NEGI —oOl _
MOTOR BRAKE OOl 2) T3 4) T18 6) T6 8) T7 10) 12) 14) T24 16) 15 18 ) 20 ) ening
FWD REV ol speed I/P speed I/P aux I/P _run I/P power on field I/P field O/P common +12 -12 area
4QTORQUE [ O 1) T22 3) M7 5) 123 7) T54 9) T21 11) 13) 15) 17) 19) Base speed
2QTORQUE [ 0JJ ramp O/P total O/P speed O/P | | demand 10/P RL1 field loss tacho loss peak A | aux. trip = >
SPEED [ 3] |l 1Linkthis pairof pads o reduce INTERFACE CONNECTOR these four signals can drive an ¢ 25 5 75 10
Fs [0 Q- 1ull scale tacho volts by 50% ’ i '
Al |18 @0l diiomer u‘:]_ 2)Add a 0.1uF capacitorasshown _ 2 4 6 8 101214161820 external LED to show alarm status setpoint
[flemel| 78 OO0 [reme]| I_—[— to implement a differential term on OO0 O0O0OO0O0O0O0O0O0 External LED Iamps to show alarmstatus.
4-20MA QUENCH 50% STALL the tacho feedback (see page 14) OO0 0000000 O0 13 15 17 19
1357 91113 151719 U
@??@??@??%?%???? drive interface connector 17 /18|19]| 20| 21 %23 24|25 %227 28 %30 ?@ -]
o Lo 3 3 éj 2 E g 2 3z & . . o & = & o B = & LO:,OJ Q
p—gl:'O—'u: O E m ﬁ - & -3 E o g & £ & o g 8 E [ Q 8 & 5 3 SLAVE g
| (X
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MAINTENANCE

Apart from relays, the unit is completely static and

requires little routine maintenance. Periodic cleaning

should be done with a vacuum cleaner and small
soft paint brush. Check all connections for tightness
and discoloration which might indicate localised
heat.

It is recommended that units requiring service be
returned to the supplier. However in the event that
the unit must be dis-assembled. only qualified

personnel familiar with power engineering should be

employed.

To dis-assemble models up to SLX50, follow the
sequence outlined below. Models SLX65/85/115
have more complex high current stack assemblies
and it is recommended that units requiring service

Page 25

MAIN FUSES

The main external supply fuses must be
semi-conductor fuses of the correct rating. Use of
any other type may not afford adequate protection
and may result in damage to the unit. Product
warranty will be invalidated unless the correct type
and rating of fuse is used. See rating table for
INPUT FUSE. (See Page 29)

SPARES

Recommended minimum spares for models up to
SLX50

2 Thyristors MCC 72-16io1
5 Aux. Fuses 20mm 6.3A sand filled types
3 Main fuses (see rating table page 29)

1 Fan assembly (forced vent units)

be returned to the supplier for inspection and

servicing. (unplug fan connector

Plan view on forced vent units)

of unit ] BOTTOMPOWERCARD [ |
with cover G0 oo oo [ D
removed. 1 2 3 4
To remove O retaining retaining ©
the cover, 5 catch catch 6
unclip top

catches and

apply slight

outward TOP CONTROL CARD

force to g) olug9 g
side panels | [ | |
at hinge -« ___| |_

1) To remove top control card, remove plastic
screws 7/8, and release the retaining catches 5/6.
Carefully lift off the top card vertically from the
bottom card. Avoid stressing the 20 way
interconnection plug 9.

STEPS 2 AND 3 REFER TO MODELS UP TO SLX50 ONLY

2) To remove the power card, remove plastic screws
1/2/3/4 and threaded pillars 7/8. Disconnect 12
faston plugs from thyristors. These may be fairly
tight, avoid damaging the red and yellow wires.
Remove 4 long busbars by removing thyristor
screws.Remove remaining exposed thyristor screws.

3) Lift off power card, and recover 6 supporting
pillars. Unscrew temp sensor for total removal.
Assemble in reverse order taking care to observe
correct torque (3.1 Nm, 0.31kpm, 2.3 Ibft +/-20%)
when tightening thyristors. Make sure
interconnection plugs are properly mated.

UG100832 ISS10

LINE REACTORS

All thyristor 3 phase convertors commutate the load
current between devices and lines. During the
process of commutation which lasts approximately
100 microseconds, notching will appear on the
incoming supply lines. To prevent possible
disturbance to the supply it is necessary to use a 3
phase LINE REACTOR between the POWER
connections of the drive and the supply lines.
Sprint has developed a range of Line Reactors to
suit all models in the SLX range. See section 4
page 17 for supply condition information.

It is essential that all three phase

drive systems

incorporate the appropriate Line Reactor. See
rating table on page 29, dimensions page 30.

| BOTTOM POWER CARD [ |

;
]

o)

5 6
| @) @ | O @) —
1 I I R Qs
LR LR LR LR LR LR
7 THYRISTOR GATE LEAD 8
O FASTON PLUGS LEFT AND RIGHT O

ol1 plug9

|| L

L1 lamp, off if the heatsink is too hot

AUXILIARY

SUPPLY
SELECTION
JUMPERS









1) CORRECT OPERATION
OF MAIN CONTACTOR

MAX OUTPUT T4

THIS I8 A PRECISION
REFERENCE OUTPUT
10mAMAX. AND IS

ABLETOSUPPLY POTS
1K ORHIGHER. 10K IS
RECOMMENDED. IT IS
EITHER + OR - 10V

\SEI’ BYT15 ORT18

J

I

(page 11,1718, 5)
VOLTAGE INPUT
31/P, 5 COM
RL2 MUST BE
ENERGISED FOR T3

USERL2FOR
RAMPED STOPPING
\ OR DUAL SPEED T16 /
2h p———
INPUTS  (page 20)

1) INTORQUE MODES,
THE DRIVE NEEDS
A SPEED INPUT T3
ASWELL AS TORQUE
DEMAND INTB

2) LOWEST WINS,
SCALE CORRECTLY
28
/ RUN7  (page 17, 18) \
1) GLOSE TO RUN

2) OPEN FOR RAPID

STOPPING MODES
TACHO INPUT POLARITY
MUST BE OFFOSITE TO
T3 (SAME AS T17).

\ SCALING ONS3, 54 )

27/ A1 (pegeB, 26,27)

THE FUNCTION OF
THIS RELAY IS SET
BY §2, S5, 86, 87,

THE RELAY IS SHOWN
DE-ENERGISED. ALL

THE FUNCTIONS ALSO
\HAVE DRIVER QUTPUTS )

2) CORRECT SCALING OF 3) ARMATURE WIRING 4) SPEED DEMAND 0K, 5) RUN LINE, START 6) SAFETY
SPEED AND CURRENT FIELD WIRING CURRENT DEMAND OK STOP, POWER ON/OFF PRECAUTIONS !
2//THE MIN SPEED T2 &/ +10 VOLT REFERENGE %/ sumanG sreep 1P S/ Fane 0P T2 \ &/ STALLTMER 8 ® 10

. (pags 21) MAX CURRENT CURRENT OUTPUT 724 MAIN POWER INPUTS, POWER CONTACTOR,
:'gi é‘": gd'gsng‘l\_"-ﬁss“ Fot THIS PREGISION +10V T19 1S NON-INVERTING BUFFERED SUMMATION THIS DETEGTOR LOOKS THE CUTRUT FROM THE +BV = +/100% PHASE {OTATION IS T 1S ESSENTIAL THAT
THE BOTTOM END OF SOURGE CAN PROVIDE AND AGCEPTS + OR - OF RAMPED SPEED AT CURRENT DEMAND. SPEED ERROR AMP OF THE MODEL RATING NOT IMI'ORTANT. THE POWER TO L1/2/3
THE EXTERNAL SPEED UPTO 10ma, ANDIS SIGNALS. T20 INVERTS DEMAND INPUTS. AFTER TIMING, THE IS SCALED BY AMODULUS VERSION FUSING REACTORS 1S CONTROLLED BY A
POT. IT ALSO TRIMS ABLETO SUFPLY AND AGGEPTS + OR - TOTAL DEMAND O/P STALL QUTPUT LATGH THE MAX CURRENT 1S ON 68 CABLE: /IZES, FUSE GONTAGTOR WHIGH IS
THE BURDEN RESISTOR P T RESITANCE S ATunATON T17. 1S ANINVERTED TRIFS THE MAIN PRESETS, THE CURRENT THE MAX LEVEL WILL At ENERGISED FROM THE
N 420mA LOOP 1K OR HIGHER. 10K OF THE ReMP CiRCUIT TOTAL SUMMATION OF CONTACTOR. BOTH ARE DEMAND IS FED INTO DEPEND QN MAX SLAVE RELAY ON 31
MODE OF OPERATION 1S RECOMMENDED. HOSY ALLTHE SPEED I/FS AVAILABLE ON RL1 THE CURRENT LOOP CURRENT PRESETS AND T32.

26
f STOP/START \
{pags 5, 11,17, 18)

T13 TO COM TO TURN
ONRL2 (ses TH/T18)
T14 1S A LATCHING
INPUT, RL2 CAN BE
USED FOR RAMPED
\\smwmam 0GGING

25
/‘ STOP/START \
(page 5, 11,17, 18)
THE RUN TERMINAL
MAY BE CONNECTED
TO T13 (START). THE

DRIVE IS QUENCHED
BY THE STOP FUNCTION

S

BLOCK DIAGRAM

4 QUADRANT

ARM CURRENT
ISOLATION

AMPLIFIER

1o

SWITCH CIRCUITS

B

FIRING AND BRIDGE

1}

}}

INSTEAD OF RAMPED.

THE COMMENT BOXES SURROUNDING
THE BLOCK DIAGRAM ARE INTENDED

TO GIVE A BRIEF DESCRIPTION ONLY ¢

OF THE KEY FEATURES.

PLEASE REFER TO THE MANUAL FOR
A MORE COMPLETE DESCRIPTION.
THE CHECKLIST AT THE TOP OF THE
PAGE HIGHLIGHTS THE KEY AREAS

OF CONCERN FOR COMMISSIONING.

UG100810 1SS10

RM, Vi 1
go'f'_”%;s 3/ FELD (ags 16,23)
AMPLIFER THE FIELD BRIDGE IS
CONTROLLED BY A
CLOSED LOOP CURRENT
PRECISION
LOOP. RECTIIER REGULATOR. ONCE SET,
RESET_HIGH THE FIELD VOLTAGE
ra 56 WILL AUTOMATICALLY ADJUST
TMER IN ORDER TO MAINTAIN
1 SECON LOGIC 1 TO RESET _+11o° S eSS \ CONSTANT CURRENT /
300mS OFF AUTOMATIC OSED
+24 Q767 FIELD Mo é?n%’:):lrﬂ‘;vurrm? " CURRENT ”
WEAKENING O—|economy auened  FEEDPBACK / \
P +12 Q181 CONTROL FIELD CURRENT O/
G_O-0158 18 CIRCUIT OPTION (PAGE 23) D14
7 REVERSE 12 Qe N 24:| <«— | THEFELDGURRENT
SETPOINT D20 FIELD FIELD FELD LAO SIGNAL IS OUTPUT ON
RAMP ZERO 24 BT51 WEAKENING CURRENT  CURRENT T24.
DETECTOR THRESHOLD ot Q?f'ﬁmﬂ\ T outeut 0TO 5V =0TO 100%
ZERC DA SCALE LINK AUTOMATIC WEAKENING
;%gmﬁ - > Fi FUNCTION S1
1 24 ™ ol odas
PHASE LOSS TR2 15
LATCHED ALARMS oerenr | LSHUIDORN F2 ¢ UALIARY SUPPLY ELT,
13 « EL2, EL3. THESE MUST
AP iR AL
FIELD LOSS 15 COoIL HAVE SAME RESFECTIVE
r0v STALL TIMER I W AL P oo
<{>— * LATCHED <-| TACHOLOSS ELS PHASING AS L1, L2, L3, THIS
(DEFAULT-10) QUTRUT peacamrs LD AN oo L| isPanaMoUNT. DOUBLE
RO AN | P10 W TR2 TRa CHECK THIS. MODELS
RESET +12 AUX TRIP MAIN comer BN coms N cox o ¥ 7)) SLXBE/85/115 MUST HAVE
. Ble  CONTACTOR TS = s jgo < EXTERNAL FUSES F1 F2F3,
K SLAVE e e |gg SEE TABLE ON PAGE 28
RESET o oy O g
[[© D DENOTES DIAGNOSTIC CONNECTION ] -] INPUT SUFPLY LINKS SHOWN 1®
% IN 380/480v POSITION // AUAUARY SUPPLY '\
LA INPUT TRANSFORMERS -
ARE DUAL TAPPED, 3
PAIRS OF JUMPERS
— ON THE POWER BOARD
MUST BE SET TO
A MATCH THE SUPPLY,
\ SEEPAGE 10
- B = ; 2 s THANS!S!TOR s 20 7~ POWER ON/OFF MAIN CONTACTOR 1/ NMODELS UP 10 SLYG0 " N
IF THE 23 JUMPER Z5 JUMPER (page 17 ALARMS (page 15) R AL (page 11,18 SLAVE 121 135, {NMOBELS L T SL NOTE. THE MAIN
IS IN POSITION, AND 18) THIS IS USED TO CLOSE 126 T0 COM  ALARY CONDITION. FT ‘ POWER INPUTS NEED
THE SPEED INPUT QUENGH THE DRIVE AT TORESET. (BXCEPT Pyt RL3 ENERGISED BY 720 THIS MuST BE LSED 1t FUSED WITH 20mm NOT BE THE SAME AS
RAMP 1S UNUSED, THE 2ERO SPEED. THE PEAK AMPS AND STALL) LINE WHICH CAUSES THE RL3 LATCHED BY T30 LC"\N POWgR SuRLY Eapwp ggﬁﬁf]"x;"f:E | 1 v Auxiuany suppLY
FIRING PULSES WILL THRESHOLD IS 1%. AUX. TRIP ON T25 FOR MAIN CONTACTOR TO RL3 DE-ENERGISED T28 CONTAGTOR 1P RIGHT HAND AS LONG AS THEY
NOT BE RELEASED. 0 FREVENT THERMISTOR INPUT. DE-ENERGISE. NOTE, RL4 IS DELAYED OFF WARNING. DAMAGE CORNER OF THE UNIT. HAVE THE SAME
PARK THE JUMPER T REMOVE ALARMS MAY BE ALARMS LATCH. T28 CAN TO ALLOW CURRENT A A F 1AND F8 ALSO PHASING. EG BATTERY
ON1 PINTO RUN THE ZS JUMPER DEFEATED BY JUMPER DRIVE 24V 25mA RELAY. COMMUTATION USE T8 728 T30 F ED THE FIELD BRIDGE QHAHG'NG SYSTEMS )

-4
11/ "\
THIS WILL ENSURE

THAT WHEN THE
POWER OFF COMMAND
OCCURS, THE MAIN
CONTACTOR REMAINS
ENERGISED WHILE THE

ARMATURE CURRENT IS
COMMUTATED TO ZERC

MOTOR ARMATURE.
CHECK THE RATING
PLATE TO CONFIRM
CALIBRATION PROCEDURE
CURRENT AND VOLTAGE
SETTINGS ARE VERY
IMFORTANT. MAKE SURE
WIRING 1S CORRECT.

12
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TOL. X +/-0.4 X.X +/-0.2 XXX +/-0.1 HOLES < 7DIA -0.02 +0.07 ALL DIMENSIONS IN MM UNLESS OTHERWISE STATED.

150.00 220.00 250.00

1 ‘ \ e | ?@ y@ f
Lo Lo [J9

140,00 | ] J

0
=
m
2
4
o
4
”

A & &
132.00

97.00 T =
Lres LR120 7%? %% %ﬁ

Il

| | |
4 I I 0
| | | | isoo
LR48: LR120:
RATING: UP TO 48A RATING: UP TO 120A LR270
TERMINALS: M6 STUDS TERMINALS: M10 LUGS
MOUNTING HOLES: 4 OFF, 4MM MOUNTING HOLES: 4 OFF, 5MM
MOUNTING CENTRES: 137 X 44MM MOUNTING CENTRES: 180 X 63MM ‘ t
] |
\ — I
LR270:
RATING: UP TO 270A
TERMINALS: M10 STUDS
MOUNTING HOLES: 4 OFF M5
MOUNTING CENTRES: 230 X 78MM
. » : o
ISS | DESCRIPTION APPD | DATE TITLE DRAWN | CHECKED APPROVED | DATE 1]
3 PHASE LINE REAGTOR RIB 4-11-94 ‘s
OUTLINE DIAGRAM “
DRGNo  UG101915 I8S 10 =]




~ L Page 31

These application notes are strictly for assistance in the general implementation of Sprint products, and are provided for general guidance
_ in system applications. It is entirely the users responsibility to ensure that any system is suitable for the ‘application in question and all due
_ care is taken with regard to overall safety of the installation. Sprint Electric does not accept any liability in respect of the application.

. Section 4 -
Application diagrams for model SLX
Page Drg. Application
1

Armature voltage feedback. Forward / Reverse on setpoint pot with centre zero
Tacho feedback. Forward / Beverse by pushbutton. Direction memorised during stop
Dynamic braking. Forward / Reverse controlled by switch or contact

Torgue control. Start initiated by ‘Forward / Reverse pushbuttons

Digital panel meters showing speed and current
Connection of motor thermistor

Connection of auxiliary signal relays

Using relay drivers for lamps

Drive healthy signal relay

Control via open collector PLC outputs

Remote setpoint .

Local or remote speed demand selected by pushbutton
Winding application using the 430 winder card
‘Master/slave speed follower

Load sharing

Master setpoint to multiple drives using buffer card.

B R G N 7 1\ S SE O L R N e

Linking drives together, one trips, all trip
Power on interlock

Motor thermistor with reset button
Contactor in armature circuit

Power on with maintained contact

Ol W N =

Zero or reverse reference interlock

Q©
-

©
—

Overhauling application

10

e

Simple dancing arm circuits
" Jogging with main contactor permanently energised.
Jogging with start and power on functions combined
Crawl or run select.

Jogging on main contactor

W N

12 4-20mA loop. Forward / Reverse
Dual setpoint pots with pushbution selection
4-20mA loop with local speed pot selected by pushbutton

Forward / Reverse with unipolar signal and direction switch

BN -

13

-

MICRO ANALOG PROCESSCR
Signal pad listing

14 Jogging :

Jogging with main contactor permanently energised via direct speed input :
External jog with start and power on functions combined and external jog speed reference
Stop or run select, with regen down

Jogging on main contactor with zero speed interiock

BWN -

15 Ramping to crawl triggered by proximity detector, then coasting 1o zero by run contact
Ramping to craw! triggered by proximity detector, with automatic end of travel reversal
Braking to zero speed triggered by proximity detector

Main contactor drop out enabled by zero speed

HON =

16 Low voltage supply with auxiliary supply step up transformer

AC supply with step down transformer for the power connections

N =%

17 1 Local transformer power supplies
Power supply condition

UG101564 18510




1) ARMATURE VOLTAGE FEEDBACK. FORWARD AND REVERSE ON SETPOINT
POT, WITH CENTRE ZERO

FOR HIGH ACCURACY ARMATURE VOLTAGE FEEDBACK THE FIELD REGULATOR MUST BE PRESET IN LINEAR MODE.
EXTERNAL IR COMPENSATION MAY BE NECESSARY FOR IMPROVED LOAD REGULATION. INCREASE THE IR COMP TO
OVERCOME SPEED DROOP AT FULL LOAD. EXCESSIVE IR COMP MAY LEAD TO INSTABILITY.

10K

IR COMP PQT

0-50%

(AVF speed) POWER POWER CONTROL
SPEED RUN OFF ON SUPPLY
SETPOINT CONTACT

2) TACHO FEEDBACK. FORWARD / REVERSI: BY PUSHBUTTON,
DIRECTION MEMORISED DURING STOP MOI)E. RAPID BRAKING WITH
RUN CONTACT. RAMPED BRAKING WITH S1TOP PUSHBUTTON.

(tacho polarity on terminal 9 must be negative for positive demand)

Ul led |& 0 3t

C1

O O c

[ Se— (2 o

o O |

— L

10K POWER POWER CONTROL
SPEED RUN START STOP PWD REV OFF ON SUPPLY

SETPOINT GONTACT

3) BASIC CONNECTION. DYNAMIC BRAKING

C1 normally open. C2 normally closed. The relays operate together. The peak
braking current should not exceed 2 times the nominal armature current (refer to
motor manufacturer). The resistor must be able to dissipate the waste heat.

L2 L3 AUX.FUsEs

o}
& "...

ﬂ
L 000
R

1K | FORWARD / REVERSE SWITCH

SPEED RUN OPEN FOR REVERSE
SETPOINT CONTACT CLOSED FOR FORWARD

CONTACTOR
CONTROL

COIL SUPPLY

4) TORQUE CONTROL, OVERSPEED LIMITING BY SEPERATE SPEED SETPOINT

If the speed exceeds the level programmed by the speed setpont, the current demand comes out
of limit and the speed loop takes control. The start function is ini‘iated by the direction pushbuttons.

R
Sle 28
CONTACT D D
O o) OUO
D)
10K
; & CONTACTOR
STOP FWD REV CONTROL COIL SUPPLY
SPEED TORQUE TORQUE JUMPER
SETPOINT SETPOINT SELECTED

UG101877 18510

SLX 1) ARMATURE VOLTAGE FEEDBACK, FORWARD / REVERSE ON SETPOINT POT WITH GENTRE ZERO.
2) TACHQ FEEDBACK. FORWARD / REVERSE BY PUSHBUTTON. DIRECTION MEMORISED DURING STOP.
3) DYNAMIC BRAKING. FORWARD / REVERSE CONTROLLED BY SWITCH OR CONTACT.
4) TORQUE CONTROL. START INITIATED BY FORWARD / REVERSE PUSHBUTTONS.

SPRINT ELECTRIC LTD. DOES N 3T ACCEPT
ANY UIABILITY WHATSOEVER FC R THE
INSTALLATION, FITNESS FOR PL RPOSE OR
APPLICATION OF ITS PRODUCT! . IT IS THE
USERS RESPONSIBILITY TO EN!iURE THE
UNIT IS CORRECTLY USED AND INSTALLED.

HEALTH AND SAFETY AT WORK. ELECTRICAL,
DEVICES CONSTITUTE A SAFETY HAZARD. IT
S THE RESPONSIBILITY OF THE USER TO
ENSURE COMPLIANCE WITH ANY ACTS OR
IBYLAWS IN FORCE. ONLY SKILLED PERSONS
QULD INSTALL THIS EQUIPMENT.

g
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WEB DRIVE IN SPEED MODE SET ZERO SPEED CLOCKWISE REEL DRIVE IN TORQUE MODE

TO GIVE POSITIVE SPEED OFFSET

:
0
>
r
>
v
v
-
0
>
=
o
Z
»

DEVICES CONSTITUTE A SAFETY HAZARD. IT
IS THE RESPONSIBILITY OF THE USER TO
[ENSURE COMPLIANCE WITH ANY ACTS OR
BYLAWS IN FORCE. ONLY SKILLED PERSONS
HOULD INSTALL THIS EQUIPMENT.

INSTALLATION, FITNESS FOR PURPOSE OR

© ANY LIABILITY WHATSOEVER FOR THE

SPRINT
o0 R R s
UG1880 I1SS10 WINDER APPL'CATION- MODEL sLx UNIT IS CORRECTLY USED AND INSTALLED.

O
——— C1CLOSE TO RUN REEL DRIVE MUST BE IN
TORQUE MODE.
GLOSE TO RUN THE 100% SPEED SCALING
— c2 SHOULD ACCOMMODATE
WEB SPEED THE MAXIMUM WEB SPEED
100% CURRENT DEMAND o u
> AT MINIMUM DIAMETER.
JoG (SET THIS UP FIRST IN
THE RELAY CAN BE SPEED MODE INITIALLY)
USED TO INDICATE
[ } THAT THE REEL SPEED
O O IS BELOW THE THRESHOLD A CURRENT DEMAND FROM WINDER UNIT
C90LOSE FOR iiLiULA/IL(:z&TH'S
10 FUN CAN EASILY H
EG. FORA 10:1 DIAMETER
CHANGE AND A 2.5%
THRESHOLD THE DIAMETER
CALCULATION WILL HOLD
AT 25% OF LINE SPEED
WHEN THE REEL IS
NEARLY FULL.
EXTERNAL
TAPER
ADJUST
10K
EXTERNAL
TENSION
ADJUST (/)]
10K )
(o d
al
=
SPRINT ELECTRIC LTD. DOES NOT ACCEPT JJHEALTH AND SAFETY AT WORK, ELECTRICAL, ”




1) MASTER DRIVE WITH SLAVE FOLLOWING IN SPEED MODE. THE SPEED DEMAND FOR THE SLAVE CAN BE SELECTED TO BE THE RAMP QUTPUT FROM THE MASTER.

MASTER
DRIVE

Y

SLAVE FOLLOWER ORALOCALPOT.

CONTACT

LOCAL
- CONTACTOR SPEED!
kg CONTROL COIL SUPPLY SETPOINT
SETPOINT

FOLLOWER

CONTACTOR
CONTROL

COIL SUPPLY

2) LOAD SHARING WITH TWO MOTORS MECHANICALLY LOCKED. THE MODULUS CURRENT
OUTPUT SIGNAL FROM THE MASTER PROVIDES A TORQUE DEMAND INPUT TO THE SLAVE. THE

Make speed scaling of both drives matched

SPEED LOOP OF THE SLAVE IS OFFSET POSITIVELY FOR OVERSPEED PROTECTION.

10K

SPEED
SETPOINT

CONTACTOR

CONTROL COIL SUPPLY

then adjust ZERO SPEED clockwise to give

positive offset to speed demand

oram BUN o
T24c ramp:
Fy

CONTACTOR

CONTROL COIL SUPPLY

MODEL SLX
1) SPEED FOLLOWING SCHEME.
2) LCAD SHARING

UG101881 18810

SPRINT ELECTRIC LTD. DOES NOT1 ACCEPT

ANY LIABILITY WHATSOEVER FOR THE
INSTALLATION, FITNESS FOR PURF OSE OR
APPLICATION OF ITS PRODUCTS. | 1S THE
USERS RESPONSIBILITY TO ENSU {E THE

UNIT IS CORRECTLY USED AND IN iTALLED,

HEALTH AND SAFETY AT WORK. ELECTRICAL|

DEVICES CONSTITUTE A SAFETY HAZARD, IT

IS THE RESPONSIBILITY OF THE USER TO

ENSURE COMPLIANCE WITH ANY ACTS OR

BYLAWS IN FORCE. ONLY SKILLED PERSONS
HOULD INSTALL THIS EQUIPMENT.
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CONTAGTOR
CONTROL" - . oIl SUPPLY

CONTAGTOR
CONTROL COILSUPPLY

SNOILVOINddV TVOIdAL |}
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THE RAMP SETTINGS ON THIS DRIVE WILL BE FOLLOWED BY
THE OTHERS
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Y

THIS DRAWING SHOWS HOW THE
BUFFER CARD CAN BE USED TO
PROVIDE A MASTER SETPOINT TO
MULTIPLE DRIVES WITH A RATIO POT
FOR EACH OF THE FOLLOWERS

 /

A

e
SPRINT ELECTRIC LTD..DOES NOT ACGEPT
ANY LIABILITY WHATSOEVER FOR THE
INSTALLATION, FITNESS FOR PURPOSE OR
APPLICATION OF ITS PRODUCTS. IT IS THE
USERS RESPONSIBILITY TO ENSURE THE
UNIT IS CORRECTLY USED AND INSTALLED.

Y

IEALTH AND SAFETY AT WORK: ELEGTRICAL

EVICES CONSTITUTE A SAFETY HAZARD. IT
S THE RESPONSIBILITY OF THE USER TO
ENSURE COMPLIANCE WITH ANY ACTS OR
BYLAWS IN FORCE. ONLY SKILLED PERSONS

Master Setpoint application.
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4 METHOD FOR ENABLING POWER ON FOR MULTIPLE DRIVES WITH ONE SET OF POWER ON, POWER OFF PUSHBUTTONS. NOTE. THE PROPOGATION DE LAY FOR TRIPPING 1S
APPROX. 100 millisecs. PER DRIVE. (note, the main contactor canbe rated AC1, thermal)
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INSTALLATION, FITNESS FOR PURPOSE OR
APPLICATION OF ITS PRODUCTS. IT IS THE
USERS RESPONSIBILITY TO ENSURE THE
UNIT IS CORRECTLY USED AND INSTALLED.
heevesvaemestv ——

2) Power On interlock.
3) Thermistor with Reset button.

5) Power On with maintained contact.

ct ct [v7] O [+4]
POWER ON INTERLOCK o : o |ASWITCHOR g :
THE MAIN CONTACTOR | © . ¢ 2}: . | MAINTAINED .
CANONLYBE g L L L | CONTACT MAY BE qL
ENERGISED IF C2 conTRoL THERMISTOR CoNROL CONTROL USED. IF THE SWITCH CONTROL

o ALARMTRIPS | O JH0 Q7] aemx suprLY IS CLOSED NHEN AUX. POWER IS ™"
SOWER ON_ B IF THE RESET o on orr N APPLIED THEN THE MAIN CONTACTOR
POWER ON. EG. RESISTANCE THE MAIN CONTACTOR MAY BE T ey
ZERO REFERENCE  Fowen  rowen EXCEEDS 2K Ohms. IT WILL NOT TRIP INSERTED IN THE ARMATURE CIRCUIT AR e B roUS
INTERLOCK. IF THE RESISTANCE IS BELOW 200 Ohms. INSTEAD OF OR ASWELL AS THE SUPPLY ' -
s eeemiowo soesvoracert | 4) Linking Drives together, one trips, all trip. 4) Contactor in Armature circuit. FEALTH AND SAPETY AT WORK, ELECTRICAL

IS THE RESPONSIBILITY OF THE USER TO
ENSURE COMPLIANGE WITH ANY ACTS OR
BYLAWS IN FORCE. ONLY SKILLED PERSONS

HOULD INSTALL THIS EQUIPMENT.
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MODEL SLX
SIGNAL PADS

A layout of the MICRO ANALOG PROCESSOR is shown below. (Located on the top edge of the cortrol card).

Provision has been made on the MICRO ANALOG
PROCESSOR to enable monitoring of some useful
signals.

Ramp Control Qutput. This signal indicates the setpoint ramp status
and is -11V when ramping up and 0V when the ramp has finished
Torque Command Input. This signal pad is connected to terminal 6
and shows the level of the auxiliary reference 0 to +/-10V

71

72

Field Output. This signal is connected to terminal 24 and shows the 73
magnitude of the Field current. 0 to +5V for 0 -100% current.

Run. Shows the status of the RUN signal within the drive. 0 to +11.5V
when the RUN terminal 7 is open or main contactor disabled, 0V fo run
Torque Demand Qutput. 0 to +7.5V represents 0 to150% torque 75
demand (armature current). +5V represents 100%.

Demand Output. 0 to -10V represents 0 to +100% speed demand. 76
This signal is also on terminal 57 and terminal 17.

Direct speed Input. This signal is also on terminal 70, and terminal 6 if 7
the drive is in speed mode. 0 to +10V represents 0 to 100% speed.

+10V. ulira stable speed reference voltage. Also on terminal 1. 78
Absolute value 10V +/-5%. Output capability 10mA maximum.

-24V. Unregulated -24V power supply. May vary between -18V and 79
-35V depending on unit supply voltage and loading. 26mA max, T51

+24V. Unregulated +24V power supply. May vary between +18V and 80
+35V depending on unit supply voltage and loading. 25mA max. T67

'
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90

Inverting ramped speed input. Also on T65 and T20. 0 to -10V represents
0 to +100% ramped speed demand. True bi-polar arithmetic summing.

Offset speed input. 0 to +10V represerts 0 to -25% speed demand. This
input is used for the 4-20mA signal locp offset function.

Input terminal 3. This signal is the mair speed demand signal normally
input via terminal 3. 0 to +10V for 0 to --100% speed demand.

Ramp input Auxiliary. Non-inverting sp2ed input also on T66 and T19. 0 to
+10V for 0 to +100% speed demand. 1rue bi-polar arithmetic summing.
Ramp sum total. This signal is the sum mation of all the speed ramp inputs.
0 to -/+5V represents 0 to +/-100% speed demand prior to ramping.
Ramp Output. This signal is the rampe 1 version of the signal on 85. 0 to
+10V represents 0 to 100% speed demand. It is also on T55 and T22.

AV output. This signal represents the a'mature voltage signal. Also on
terminal 56. G to +10V represents 0 to +/-500V at the armature terminals.

Common. Electronic OV

+12V regulated rail. 10mA maximum arailable. Tolerance 5%.

HEALTH AND SAFETY AT WORK. ELECTRICAL]|

+12V regulated rail. 10mA maximum
DEVICES CONSTITUTE A SAFETY HAZARD. IT

available. Tolerance 5%.
BYLAWS IN FORCE. ONLY SKILLED PERSONS

IS THE RESPONSIBILITY OF THE USER TO
m m © ENSURE COMPLIANGE WITH ANY ACTS OR
ELE gt
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AUXILIARY
FUSES FOR
CONTROL
AND FIELD
SUPPLY

When the drive is being supplied from a local transformer,
the commutation process in the thyristor bridge will cause
high voltage overshoots to occur on the incoming supply.
This is due to the inductance of the transformer and the
lack of any other substantial load to absorb the high
energy spikes.

The high enerjy spikes may cause
damage to other equipment, the drive
auxiliary inputs, the blower motor or

stalled E3-Et unwanted thyristor triggering. To
motor voltage E2E1 E2E3 E1E3 EI-E2 E3-E2 E3-E1 E2E! E2E3 prevent this it is necessary to fit a
E3-E1 supply conditioning BUCKET circuit to
the drive suprly.
The BUCKET circuit will soak up the
spikes and prevent damage.
a b c
As a general rule a BUCKET circuit will be required with
local transformer supplies unless the consumption of
current by other non-inductive loads connected to the
same transformer exceeds the drive current at any time.
E2-E1 E2-E3 E1-E3 Ei-E2 ESE2 E3-E1  E2-E1 E2-E3 E1-E3
commutating from E1-E2 to E3 -E2. E3-E1 are shorted due to
load voltage is zero for the commutation process in the armature thyristor bridge. SPRINT ELECTRIC L1D, DOES N\ 1T AGOEPT | [EALTH AND SAFETY AT WORK, ELECTRICAL
duration of commutation notch (a) in E3-E1 is caused by E3 being shorted to E2 INSTALLATION, FITNGES FOR PUORE OF | 15 e RearORIBITY e ri o TD
because E1-E3 are at notch (b) in E3-E1 is caused by E3 being shorted to E1 (©) |AeruickONGE TsPRODLTS 1115 THE | ENSLRE COMPLIANCE WITH ANY ACTS OR
zero notch (c) in E3-E1 is caused by E1 being shorted to E2 4 UNIT IS CORRECTLY USED AND { NSTALLED. | [SHOULD INSTALL THIS EQUIPMENT,
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A
. Alarm defeat 15 9
~ Alarmreset 15
Alarms 15
Alternate supply volts 10

 Altitude 2 ~

- Analogue processing 11
Applying power 10

- Arm volts/tach 8

. Armature voltage 2

- Armature voltage limit 2 27
Assembly 25
Automatic field weakening 23

~ Auxiliary supply phasing 6

Auxiliary trip 10 15

B
Block diagram 28

 Block diagram of inhibit 17

C
_Contact ratings 2

Cooling air4 29

- Current loop signal 4-20mA 9

Current response 14
_ Current stability 14
Customer presets 22 23

D
Derivative term 14 23 28
_ Disable contactor 10
. Dynamic indicators 2

Extemnal alarm lamps 23

Fan4 29
Fault finding chart 24

 Feedback volts 8 27

~ Field adjustment 11 23
Field control 8 - 23
_ Field loss 15
_ Field output volts 2
Field requlating region 16
Field regulation 1 23
Field set up 23
-Field voltage display 16 23
* Fixing slots 4
Function switches 6 8 22
Fuses 25 29
- Fusing and earthing 3

G
General description 1

1

Increased overload facility 21
‘Initial presets 7

Input fuse rating 29
Installation checking 7
interface connector 23
Inverted total setpoint 11
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J
Jumper functions 22 17 15

Jumpers 6 9

L

Lamps +/- 16

Latched indicators 2 15
Line reactor 25 29 30
Links 9
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- Log of presets 22

Low speed check 13

M

Main contactor 12 3
Main contactor disable 7
‘Main contactor slave 11
Maintenance 25

Max current graphs 19
Max current preset/mode 20
Max field lamp 16

Max speed 13

Maximium field amps 29
Maximum amps 29
Mechanical outline 4

Min field lamp 16

Min speed 13

Motor direction 13

Motor inspection 7

Motor power 2 29

o
Option links6 22

Overload capacity 2 21
Overshoot 14

P

Peak amps 15

Phase rotation6 7

Power board assembly 25

Power on/off 13 3 11 1412
Power on inhibit 11 17

Preset controls 2 22 23
Preset pots 6 22 23
Preset switches 2 6 22 23
Pushbutton inputs 2 5 31

Quadrant diagram 20
Quench condition 17 18

R

Rails and drivers 2 26
Ramps 11 18

Rating table 29
Ratings 2 29
Reference 11 5
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Relay 1 function 8
Relay 2 17

Run line 11 18 17
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Sramp 9

Safety 11 13 (inside front cover)
Set up procedure 7-14
Setpoint checking 11
Setpoint ramp graphs 18
Signal outputs 2 5 26 28
Slave contact 12

Small perturbation 14
Spares 25 :
Speed demand 11
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Speed jumper 9

Speed range 2 8

Speed response 14
Speed stability 14
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Stall 16 21

Stall detector 21
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Stall lamp 11 12 22

Stall threshold 50% 21 9
Stall timer description 21
Start 11 13 17
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Stopping mode graphs 18 17
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Suppressor 12

Switch functions 22
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Tacho feedback 13 27
Tacho loss 15

Temperature 2

Terminal 6, 19 20
Terminal description 51-70, 26
Terminal listing 5. 26
Terminal specification 5 26
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Timer 16 21
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Torque control 12 20 19
Torque demand 12 19
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Typical wiring 3 31
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