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Thank You!

Electromotive Systems, Inc. appreciates your purchase of this IMPULSE*S. adjustable
frequency drive. When properly installed, operated and maintained, the IMPULSE*S/ will provide
a lifetime of reliable operation. It is MANDATORY that the person who operates, inspects, and
maintains this equipment thoroughly read and understand this manual.

This instruction manual has been designed to serve as a self-supporting guide for the proper
installation, operation, and maintenance of the IMPULSE+S/ adjustable frequency drive. If you
require additional assistance, please feel free to contact either your local supplier or
Electromotive Systems by phone at 414/783-3500 or by fax at 414/783-3510.

Note:

Throughout this instruction manual IMPULSE«S, will be referred to as an adjustable frequency
drive, drive or inverter. All references should be considered as one in the same.

Danger!

Do NOT touch any circuit components while AC main power is on or immediately after
the main AC power is disconnected from the unit. You must first wait until the red
"CHARGE" lamp on the main circuit board (TM2) is extinguished. It may take as long as 10
minutes for the charge on the main DC bus capacitors to drop to a safe level. Failure to
adhere to this warning could result in serious injury.

© 1994 ELECTROMOTIVE SYSTEMS, INC.

All rights reserved. The above notice applies to all copyrighted materials included with this product,
including, but not limited to, this manual and the software embodied within the product. This manual is
intended for the sole use of the person to whom it was provided, and any unauthorized distribution of
the manual or dispersal of its contents is strictly forbidden. This manual may not be reproduced in
whole or in part by any means whatsoever without the expressed written permission of
ELECTROMOTIVE SYSTEMS, INC.

IMPULSE®*S Instruction Manual - ©1994 Electromotive Systems, Inc.
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Introduction Section 1

Section 1: Introduction

1.1 General

IMPULSE+S/ represents a new age in adjustable frequency motor controls using
microprocessor-based digital control of all functions and settings. Modifications and adjustments
are easily performed using on-board switches.

IMPULSE®*S. incorporates a high performance Pulse Width Modulated (PWM) design
generating a variable voltage - variable frequency output that closely approximates a sinusoidal
current waveform to allow variable speed control of any conventional squirrel cage, three-phase
induction motor.

IMPULSE*S/ is a unique hardware and software configuration specifically designed for
application to crane, hoist and monorail systems. This product is the direct result of years of

experience in applying adjustable frequency drives to satisfy the demanding requirements of this
market.

1.2 Receiving

This unit has been put through demanding tests at the factory prior to shipment. Before
unpacking please check the following:

» Read the specifications sticker on outside of box. Compare the description on that
sticker with the description of the product on your purchase order.

« inspect for damage sustained in transit. Damage to carton may be indicative of unit
damage.

After unpacking, please check the following:

* Check to see that the specifications sticker (shipped loose) with the unit matches your
application requirement (i.e. current and voltage).

» Check to see that all electrical connections and screws are secure.
» Verify that there is no visible damage to any of the components.

if any part of the IMPULSE*S. is damaged or lost, immediately notify both the carrier and
Electromotive Systems.
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Section 2 Installation

Section 2: Installation

Special Note: If you purchased this IMPULSES, as part of an Electromotive Systems
pre-engineered, TconTRoLs® motor control panel, you should skip Sections 2 and 3 and proceed
directly to Section 4.

2.1 Location

Proper location of the IMPULSE+S. is imperative to achieve optimum performance and a normal
operating life. These units should always be installed in areas where the following conditions
exist:

+ Ambient operating temperature is between+14 ~ +104° F (-10 ~ +40° C).
* Protected from rain and moisture.

* Protected from corrosive gases or liquids.

» Sheltered from direct sunlight.

» Free from metallic particles or excessive airborne dust.

» Free from excessive vibration (see specifications).

2.2 Positioning

For cooling and maintenance purposes, make sure that there is sufficient clearance around the
IMPULSE*S’ whether it is enclosed in a cabinet or not, as shown below. To maintain effective air
flow/cooling, IMPULSE*S. must be installed with heatsink ribs oriented vertically.

Front View Side View
£S5 -
in c‘;: %
11 \
o on 2
(5 cm) (5 cm) oom) 4 3
minimum » minimum
< »| IMPULSES/ < > P £
A
~£
g E | |
<E
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Installation

Section 2

2.3 Mounting Dimensions (in inches)

O

A‘lo

T I

@)
o

o
;

Wt. in Ibs.
(kg.)

230AFD1-Si | 7.00 (178) | 6.50 (165) |4.47 (113) |4.13 (105) 019 | 260 (1.18)
5.34 (136) | -

230AFD2-Si | 7.60(193) | 7.10 (180) |5.12 (130) |4.72 (120) 48) { 315 (1.43)

230AFD3-Si | 8.01(203) | 7.32(186) |5.62(143) [5.03 (128) [6.45 (164) | 55 | 5.65 (2.57)

230AFD5-Si | 832 (211) | 7.92 (201) |5.93 (151) | 5.63 (143) [6.93 (176) | ©9) | 8.51 (3.86)

460AFD1-Si | 7.10 (180) | 6.41(163) 5.53 (140) 3.35 (1.52)

460AFD2-Si 5.05 (128) | 4.25 (108) ‘1‘1{3 4.50 (2.04)
7.48 (190) | 7.01 (178) 6.62 (159) | -

460AFD3-Si 4.60 (2.09)

460AFD5-Si | 9.02 (230) | 850 (216) |5.72 (145) | 4.95 (126) | 7.30 (185) (%,2;) 7.20 (3.27)

460AFD7.5-Si 0.24 | 17.05 (7.74)
12.67 (322) | 11.90 (302) |7.23 (184) | 6.63 (170) |8.95 (227) |

460AFD10-Si 6.1) [ 17.55 7.97)

Weight and dimensions do not include standard dynamic braking resistor. For more information
about these dynamic braking resistors, please see Appendix | of this manual.

IMPULSE-S Instruction Manual - ©1994 Electromotive Systems, Inc.
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Section 2 Installation

2.4 Specifications

Output Charactenstics Input Voltage 200 to 230V Input Voltage 380 to 480V
Model Number 460AFD (Hp) - S

1 2 3 s 2 3 5 75
™ 0.75 15 22 37 | o7 15 22 37 55 75
bt w&%'“ traverse 42 75 97 | 175 23 40 55 90 | 110 | 175
Max aiowable FLA for worm gear | 54 60 77 | 140 | 18 32 44 72 88 | 10

3-Phase 200/208/220/230V 3-Phase 380/400V415/440/460V
Pax. output voliage (Proportional to input volkage) (Proportional to input voltage)
IOutpm frequency range 210 120 Hz (Maximum frequency for VA pattemn is adjustable between 60 and 120 Hz)

* Horsepower is based on standard NEMA B 4-pole squirrel cage motor. Size and mass of crane should
always be considered when sizing drive.

Power Supply Input Voitage 200 to 230V input Voltage 380 to 480V

Model Number 230AFD (Hp) - Si 460AFD (Hp) - Si

Rated input voltage and frequency | 3-Phase 200/208/220V, 50/60 Hz 3-Phase 380/400/415/440/460V, 50/60 Hz
Allowable voltage fluctuation +10%

Allowable frequency fluctuation +5%

Control Characteristics All IMPULSE-SI models

Control method Sine wave PWM
ICamol commands Commanded by a 16-bit microprocessor through a fully programmable proprietary EPROM
IFlaquency control range 30 to 1 (frequency range that allows for a minimum 150% torque)
lFrequency accuracy +0.5% (+14 10 +104 °F, -10t0 +40 °C)
Frequency setting signal Digital (dry circuit contact closure) Analog [0 to 10 VDC (20 kQ2), 4-20mA (250Q)]
Accel/decel time 2.5 10 20 sec (accel/decel set independently)
|Braking torque Approx. 20% (up to approx. 150% with dynamic braking resistor package)
V/f patterns Adjustable
Protective Functions Input Voltage 200 to 230V input Voltage 380 to 480V
Model Number 230AFD (Hp) - Si 460AFD (Hp) - Si
Inverter output is shut off at 300% rated current
lOvedoad 150% of horizontal motion continuous output currert rating for one minute
IOvervolage if DC bus voltage exceeds 410V It DC bus voltage exceeds 800V
IUﬂdﬂVoﬁaoe It DC bus vo:)traglgxps to 210V If DC bus voltage drops to 420V or below
Ieromd faul Provided by electronic circuit
lPower charge indication Charge lamp stays ON until DC bus drops to 50V
Environmental Conditions All IMPULSE-Si models
Location Indoor (protected from corrosive gases and dust)
Ambient temperature +14 1o +104 °F (-10 to +40 °C)
JHumidity 90% RH (no condensation)
Vibration 1G less than 20 Hz, up to 0.2 G at 20 to 50 Hz
—
IMPULSE®S Instruction Manual - ©1994 Electromotive Systems, Inc. 5
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Wiring

Section 3

Section 3: Wiring

Special Note: If you purchased this IMPULSE«S, as part of an Electromotive Systems
pre-engineered, TconTroLs motor control panel you should skip Section 3 and proceed directly to

Section 4.

Section 3 provides Electromotive Systems' recommendations regarding the power and control
circuit wiring of the IMPULSE«S. unit. However, these are only suggestions. You must follow the
NEC and your local applicable codes whenever making any of the interconnections to this

unit.

3.1 Main AC Power Interconnections

User Supplied c
See Section 3.1.5 !_BC

1 L
' L
—
User Supplied |
See Section 3.1.1 L
r IMPULSE-S,
' OL1 T1 O
} L2 T2
1 L3 13 O
|  Mainline Disconnect& |
I_ Branch Fusing _l User Supplied
_______ See Section 3.1.4

External dynamic braking resistor

IMPULSE+S. used with three-phase motor brake

SIF-35 -l
Built-In SSR r_ S'Sl:-'( —!
. I BK1' "BK21
User Supplied
See S:c;on 3.1.1 |
l_::': ————— B IMPULSE-S/
—{ "} L1 10O
X‘ I L I L2 T2
-~ — :l—l L3 T3 O
|

| Mainline Disconnect &
Branch Fusin
L~

Extemnal dynamic braking resistor

IMPULSE-S: used with single-phase brake coils

IMPULSE-=S Instruction Manual - ©1994 Electromotive Systems, Inc.
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Section 3

Wiring

3.1.1 Input Fuse or Circuit Breaker Selection

You should have some disconnecting means and branch circuit protection between the
incoming three-phase power supply and the IMPULSES.. This branch circuit protection can
either be in the form of a thermal magnetic, Molded Case Circuit Breaker (MCCB) or dual element

*slow blow" type fuses. The table below provides the suggested ratings for each of the

IMPULSE*S: models.

Model Number

230 AFD (Hp) - Si

460 AFD (Hp) - Si

N I NI MR O I N

Rated output current (A) 42 75 97 175§ 23 4 55 9 135 | 17.5
Molded case circuit

breaker (MCCB) rating (A) 10 15 20 35 10 10 15 20 25 35
Input fuses (A) * 7 12 15 25 4 6 8 12 15 25

* Use rejection type fuses, class J or class CC, with time delay. Bussman-LPJ, LPCC,

Gould-ATDR, AJT, or Littelfuse-CCMR

3.1.2 Wire Size

The wiring used in the main power circuit should be sized according to the table below.

Model Number

230 AFD (Hp) - Si

460 AFD (Hp) - Si

Horsepower
Rated output current (A) 42 75 97 | 175 23 4 85 9 135 | 17.5
Power circuit wiring
(1,2, Lsand T1,72,T) | 80 | B R | 076 | e | awa | awa [ awe | awa | awe
minimum AWG
3.1.3 Grounding
Connect a positive ground using terminal E.
» Wire size should be at least 14 AWG. The lead length should be kept as short as
possible.
» Ground resistance should be 100 ohm or less.
¢ Never ground the IMPULSE-S. along with welding machines, large current machines,
etc. Run the ground for the IMPULSES/ in separate conduit.
7
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Wiring Section 3

3.1.3 Grounding (Continued)

« Where several IMPULSE*S. units are used together all of them should be directly
grounded to a common ground pole. Connecting all of the IMPULSE«S. earth (E)

ground terminals together and running a single wire to the ground pole is also acceptable.
Be careful to ensure that you do not form a loop with the ground wires.

Good Bad

verter 1
Inverter 2
Inverter 3

@
Inverter 1
Inverter 2

| Inverter 3

3.1.4 Motor Thermal Overload Relay

To prevent the motor from overheating, a thermal overload relay (MOL) should be installed
between the IMPULSE-S. output terminals T1, T2, T3 and the motor (see Section 3.1).

A thermal overload relay is not required when using motors with thermal detectors embedded in
the windings of the motor. Because operating fan-cooled motors at low speeds may overheat the
motor (even at rated current), the use of thermal detectors in the motor is recommended when
using IMPULSE-S, with fan-cooled motors. Although this is not the case with

non-ventilated type motors, thermal detectors will always provide a level of protection not available
with conventional thermal overioad relays.

« The thermal overload relay should be adjusted to match the motor's full load amp rating.

« When multiple motors are being operated in parallel using a single IMPULSE*S,, a
separate thermal overload relay should be provided for each motor.

A normally closed contact of the thermal overload relay should be wired in series with the (X2)
signal lead to stop operation in the event of a motor thermal overload condition. (See Section 3.2.)

« When muitiple thermal overload relays are being used, the relay contacts should be wired in
series with the (X2) signal lead.

* When motors with therma! detectors are used, the overload contact should be wired in
series with the (X2) signal lead.

« When only a single direction is to be interrupted by a motor overload condition, the overload
relay contact should be placed in series with the appropriate directional input.

IMPULSE-S: Instruction Manual - ©1994 Electromotive Systems, Inc.
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Section 3 Wiring

3.1.5 Motor Brake Magnetic Contactor

IMPULSE-S, generates a variable voltage output (dependent on output frequency). For this
reason, when using a motor brake in conjunction with IMPULSE=S,, the brake power supply must
be from the commercial supply, not derived from the IMPULSE*S. output terminals.

Section 3.1 shows typical wiring schemes for both a three phase motor brake, and single phase
brake coils.

« A three phase motor brake requires the use of a magnetic brake contactor as so detailed. We
strongly recommend the use of a suitable surge absorber across the brake coil(s) to prevent
excessive voltage when the coil is de-energized. For AC coil brakes you should use an R-C
type (not MOV type) suppressor. For DC coil brakes you should use a diode type suppressor.

See Section 3.2.6.1 for surge suppressor standards.

» When using single phase brake coils (120 VAC or 240 VAC or 460 VAC), note that SIF-35
terminals BK1 and BK2 can be wired directly to the motor brake coil. This eliminates the need for
the motor brake magnetic contactor (BC). Applying the built-in solid state relay also eliminates the
requirement for a surge suppressor for the brake coil.

3.1.6 Magnetic Mainline Contactor

NEVER connect a magnetic contactor between the motor and the IMPULSE-S.
output terminals (T1, T2, T3). Opening of such a contactor while the unit is driving
a motor will result in a large transient voltage that could result in power device
failure. Closing of such a contactor after the unit is running will result in a large
locked rotor inrush current that could eventually weaken the power devices.

if a mainline, input magnetic contactor is used, it should be wired to provide line power to the

input terminals of the IMPULSE=S. (or multiple units in separate branch circuits) when the contactor
coil is energized via a typical momentary/maintained on/off control circuit.

3.1.7 Special Warnings for Power Semi-Conductors

» Never wire the incoming AC power (230 Volt or 460 Volt) to the output terminals (T1, T2,
T3). Applying this voltage to the IMPULSE*S. output will destroy the unit.

» Never connect power factor correction capacitors across the output terminals (T1, T2, T3) of
the unit.

» Ensure there are no short circuits on the IMPULSE«S/ output terminals.

» Never megger the motor leads while the IMPULSE*S/is connected. The power
semi-conductors are vuinerable to such high, transient voltages.

IMPULSE-=S Instruction Manual - ©1994 Electromotive Systems, Inc. 9
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Wiring

Section 3

3.2 Control Circuit Interconnections

110 VAC From Control Transformer

Line Voltage
Power In

* Brake Circuit: See Sections 3.1 and 3.1.5.

, (Other voltages available upon request)
IMPULSE-S.
X1 X2
SIF-35 BK1 .
I 7 q to Brake
—_BK2 > J Circuit*
TB2
SP5 c>_L'E Speed 5
SP4 —'—3 Speed 4
SP2 —l—c Speed 2
REV o_l—é Rev Run
FWD :')_J_C Fwd Run
Com
TITTITITTIT ™
™2
Lt L2 L3 Tt T2 T3

Note: Fault output terminals (1, 2 and 3 of TM2) do not connect to terminals 1, 2 and 3 of SIF-35. If

detection of fault conditions are required,

connect directly to the fault output terminals.
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Section 3 Wiring

3.2.1 Wire Size

All of the control wiring used with the IMPULSE+S/ unit should be at least 16 AWG.

3.2.2 Direction and Speed Selection Input Commands

The IMPULSE-S: has been specifically designed to be directly compatible with 120 VAC input
signals. There is no need to add interface relays or isolation circuitry. The IMPULSE*S/ control
inputs are all optically isolated to provide superior immunity from electrical noise common in the
industrial environment.

The control inputs for crane, hoist and monorail applications are typically provided by means of a
remote operator's station or pendant control (i.e. pushbutton station). Section 3.2 shows a
common control scheme utilizing a cumulative-type, five-step pushbutton control.

IMPORTANT NOTE: The number of input steps required (one-, two-, three-, four- or five-step)
depends on the number of speed steps required. Section 7 of this manual outlines the various
capabilities of the IMPULSE*S/ and lists the number of input steps required to achieve that
particular method of speed control. Once the speed control method is known, the actual control
circuit interconnection requirements are also known. In fact, the power and flexibility of the
IMPULSE-S/ allows the user to change from one speed control method to another without
changing any input wires, as long as each method utilizes the same number of input steps. (See
Section 7 for more details.)

3.2.3 Motor Brake Interlock Output Command

~  The IMPULSE*S/in combination with the SIF-35 interface card has been specifically designed to
provide an output signal that is used to energize the brake coil (or brake contactor coil (BC)) and
release the motor brake at the same time the unit receives a forward/reverse command. This
output is often referred to as a run contact output. (See Section 3.2)

IMPORTANT NOTE: The state of the brake interlock output signal when the IMPULSE«S,
receives a STOP command depends on the chosen method of braking. Section 5.2 of this manual
outlines the two different methods of braking that are available with the IMPULSE+S.. Regardiess
of the braking method, the control wiring does not change. In fact, the power and flexibility of the
IMPULSE-S/ allows the user to change from one braking method to another without changing any
wires. (See Section 5 for more details.)

IMPULSE-S Instruction Manual - ©1994 Electromotive Systems, Inc. 11
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Wiring Section 3

3.2.4 Interface Options and Specifications

Various interface cards are available for IMPULSE=S.. These interface options are made
available at no additional cost, and include capabilities for various input voltages and brake (SSR)
output rated voltages:

Rated Brake | Rated Brake | Rated Brake
SSR Output | SSR Output | SSR Output
Voltage Min. Current | Max. Current

Interface Card | Rated Input } Rated Input

Mode! Number | Voltage (AC} | Voltage (DC)

Standard
SIF-35-2 20~250V interface
110V 110V card for all
230V drives
SIF-35-4 380~480V
SIF-35-2.1 20~250V 100mA 4.0A
220V 220V Specifi
-35-4 - pecified by
S . 380-480V customer
SiF-35-2.2 20-250V
24V 24V
SIF-35-4.2 380~480V
Other configurations available upon request and Electromotive Systems' Engineering approval

3.2.5 Fault Relay Output Contacts

A fault relay Form C contact (normally open/normally closed) output is provided on the TM2
circuit board (terminals 1, 2 and 3). This can be used in a specific control scheme to signal an
IMPULSE*S/ protective fault condition. (See Section 3.2.)

™2
Terminal 1 @ l Normally Open
Terminal 2 @'———\ Common
Terminal3 () Normally Closed
Contact rating

250 VAC, 1A, Resistive Load
30 VDC, 1A, Resistive Load

12
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Section 3 Wiring

3.2.6 Additional Wiring Precautions

An R-C type (not MOV type) surge absorber must be used across the coil of all
contactors and relays contained within the same electrical enclosure as the
IMPULSE-S.. Failure to do so will result in noise related nuisance fault conditions.
(See Section 3.2.6.1 for applicable surge absorbers.)

R-C type (not MOV type) surge absorbers are sometimes required to suppress the coils of
AC electro-mechanical brakes. Be certain to test all functions of the IMPULSE*S. system if
3@ AC brakes are applied. (See Section 3.2.6.1 for applicable surge absorbers.) Failure to
adhere to this precaution may lead to nuisance noise related fault conditions.

Source KVA MUST BE limited to < 500 KVA to protect against premature rectifier
assembly failure. If Source KVA exceeds 500 KVA, then installation of appropriate reactor is
required. If multiple inverters are used, installation of individual reactors is not required. One
reactor capable of combined amperage is acceptable. (See Section 3.2.6.2 for details.)

3.2.6.1 R-C Surge Absorber Specifications

Applied VACI : Capacitor Resistor |Part Number
General Application
0.47uF 100Q, 0.5W {RCS1G6
120 VAC (1Q) for
contactor coi/magnetic 0.47uF 150Q, 0.5W |RCS1H6
Fbrake coils - - -
0.47pF 22090, 0.5W " |RCS1A6
0.47uF 100Q, 0.5W |RCS2G6
240 VAC (10Q) for
contactor coil/magnetic 0.47uF 150Q2, 0.5W |RCS2H6
brake coils
0.47uF 2200, 0.5W |RCS2A6
480 VAC (3@) for 30 0.47|J.F 1009, W RCY6G-30
forake coils 047uF | 2200,7W |RCY6A-30

*Electromotive Systems standard. Part numbers are those of R-K Electronics. These parts are
available from Electromotive Systems or R-K, at 513/860-4474. (If A-B brand contactor (IEC type) is
used, then part number is A-B 199-FSMA1.)

IMPULSE-S Instruction Manual - ©1994 Electromotive Systems, Inc. 13
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Wiring Section 3

3.2.6.2 AC Reactors Specifications

Max. Cont. 230V Part 230V 460V Part 460V

Model Number Amps Number Max. Hp Number Max. Hp

230AFD1-Si 4 REA230-1 1
230AFD2-Si 8 REA230-2 2
230AFD3-Si 12 REA230-3 3
230AFD5-Si 18 REA230-5 5
460AFD1-Si 2 REA460-1 1
460AFD2-Si 4 REA460-2 2
460AFD3-Si 4 REA460-3 3
460AFD5-Si 8 REA460-5 5
460AFD7.5-Si 12 REA460-7.5 75
460AFD10-Si 18 REA460-10 10
25 REA230-7.5 75 REA460-15 15
35 REA230-10 10 REA460-25 25
These sizes are 45 REA230-15 15 REA460-30 30
for combinations 55 REA230-20 20 | REA460-40 40
of multiple low
capacity inverters. 80 REA230-25 25 REA460-60 60
100 REA230-40 40 REA460-75 75
130 REA230-50 50 REA460-100 100
Reactors are 3% impedance type.
14 IMPULSE*S Instruction Manual - ©1994 Electromotive Systems, Inc.
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Section 4 Quick Programming

Section 4: Quick Programming

This section outlines the fastest way to get your IMPULSE«S.'up and running. This section is
divided into three parts: multi-step, two-step infinitely variable and three-step infinitely variable

speed control.
4.1 Quick Programming: Multi-Step Speed Control

To set IMPULSES»Si for multi-step speed
control, begin with DS1, which is located on
the TM2 board.

(DS1-1 through DS1-10)

Set your speed control method.

DS1-1 = off
Sets IMPULSE-Si to multi-step speed control DS1-2 = off
(initial setting)

For more information, please see Sections 4.1.1 and 6.1.

Select your stopping method. Traverse or hoisting?

Do you have a traverse (honzontal) motion? DS1-3 = off
Choose decelerate at STOP command -

Do you have a hoisting (vertical) motion? DS1-3=0n

Choose immediate stop at STOP command (initial setting)

For more information, please see Section 4.2.

Choose your minimum speed.

Speed Setting . Speed Setting Speed Setting
DS1-4=on DS14=on D31-4=off |
2Hz DS1-5 = off 10Hz DS1-5=o0n 25 Hz DS1-5=0n
DS1-6 = off DS1-6=on DS1-6 = off
DSi4=on DSi-4=off | DS1-4=off |
3Hz DS1-5 = off 15 Hz DS1-5 = off 30 Hz DS1-5=o0n
DS1-6=on DS1-6 = off DSi1-6=on
Daraoon DS1-4 = off
5Hz 1-5=on 20Hz | DS1-5=off
DS1-6 = off DS1-6 = on
(initial setting)

For more information, please see Section 6.1.4.1.
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Quick Programming Section 4

Choose the speed group that is best for your application.

Speeds Sefting
DS1-7 = Off__
Speed Group 1 10Hz 15Hz | 20Hz | 30Hz | 40Hz | 50Hz | 60Hz | DS1-8=off
(Initlal setting)
Speed Group2 | 10Hz | 20Hz | 30Hz | 40Hz | 50Hz | 60Hz | 75Hz | Dor 7= |
DS1-8=o0n
DS1-7=o0n
Speed Group3 | 15Hz 20Hz | 30Hz | 45Hz | 60Hz | 75Hz | S0 Hz DS1-8 = off
Speed Group4 | 20Hz | 30Hz | 40Hz | 60Hz | BOHz |100Hz | 120Hz| D317 =90

For more information, please see Sections 4.1.1,5.3.4.1and 6.1.

L)

m>»O®
»~

Continue by setting SW1 and SW2,
which are located on the SIF-35
interface card.

cE»ow» o> |
- N w

Choose your five speeds (steps).

Each CBA group (on SW1 and SW2) sets one speed. Working only with the speed group you selected, set
the CBA switches as indicated to obtain the desired speed. Note: To access the minimum speed you set
via DS1-4, DS1-5 and DS1-6, you must set your first group to C=off, B=off, A=off.

Speed Group 1 | Minimum | 10Hz 15Hz | 20Hz | 30Hz | 40Hz | 50Hz 60 Hz

C =off C=off | C=off |C=0off | C=on | C=zon | C=on C=on
B = off B=off | B=on | B=on | B=off | B=off | B=on B=on
A = off A=on | A=off | A=on | A=off | A=on | A=off A=on
(inkial setting) | (inkial setting) rlnnial sefting) l(lnlli-l setting) (inkial setting)

[Speed Group 2 | Minimum | 10Hz | 20Hz | 30Hz | 40Hz | 50Hz 60 Hz 75Hz
C=zoft C=offt | C=off |C=0off [ C=zon |C=on | C=o0n C=on
B = off B = off B=on | B=on | B=off | B=off | Bzon B=on
A=off A=on | A=off | A=on | A=off | A=on | A=off A=on

16
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Section 4 Quick Programming

Speed Group 3 | Minimum [ 15 Hz 20Hz | 30Hz | 45Hz | 60Hz | 75Hz 90 Hz
C=off C=off | C=off | C=off | C=zon | C=on | C=on C=on
B=off | B=off | B=on | B=on | B=off | B=off | B=on B=on
A= off A=on | A=off | A=on | A=off { A=on | A=off A=on
Speed Group 4 | Minimum | 20Hz | 30Hz | 40Hz | 60Hz | 80Hz | 100Hz 120 Hz
C=off C=off | C=off | C=off ]| C=on | C=on j C=o0n C=on
B = off B=off | B=on | B=on | B=off | B=off | B=on B=on
A = off A=on | A=off | A=on | A=off | A=on | A=off A=on

......

Continue by setting RDS1 and
RDS2, located on the TM2 board.

345,

~ ~

-, -
Fed T A 0
(ﬁ ,cgg m(ﬁ
2l R S )

\J

Set your acceleration and deceleration times.

Use RDS1 to set your acceleration time. Use RDS2 to set your deceleration time.

Notch (] 1 2 3 4 s 6 7 8 9 A B o] D

E

F

Time (sec.) | 25 | 30 {35 ]| 40| 45 |50 {55 |60 |65 |70 | 80] 9.0 {100]120

15.0

20.0

For more information, please see Section 5.3.1.

Do you need any special features?

For more information about voltage/frequency patterns, see Section 6.3.2

For more information about Reverse Plug Simulation, see Section 6.3.5.1

For more information about Quick Stop, see Section 6.3.5.2

Your IMPULSE-S. is now set up for
multi-step operation.

DS1-9 and DS1-10 are used for an analog input. Their settings will not affect normal
operation. For more information, see Sections 6.3.4 and 6.3.4.2.

IMPULSE-S: Instruction Manual - ©1994 Electromotive Systems, Inc.
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Quick Programming Section 4

4.2 Quick Programming: Two-Step Infinitely Variable
Speed Control

To set IMPULSE-®Si for two-step speed
control, begin with DS1, which is located on
the TM2 board.

(DS1-1 through DS1-10)

Set your speed control method.

DS1-1=o0n
DS1-2 = off
For more information, please see Sections 5.1.2 and 7.2.

Sets IMPULSESsS:i to two-step infinitely variable speed control

Select your stopping method. Traverse or hoisting?

Do you have a traverse (horizontal) motion?

Choose decelerate at STOP command DS1-3=off
Do you have a hoisting (vertical) motion? DS1-3=on
Choose immediate stop at STOP command (initial setting)

For more information, please see Section 5.2.

Choose your minimum speed.

| \

Speed Setting Speed Setting Speed Setting
DS1-4=o0n DSi-4=on DS1-4=off |
2Hz DS1-5 = off 10Hz DS1-5=o0n 25 Hz DS1-5=o0n
DS1-6 = off DS1-6 =on DS1-6 = off
DS1-4=on DS1-4 = off | D31-4=off
3Hz DS1-5 = off 15 Hz DS1-5 = oft 30Hz DS1-5=o0n
DSt-6=o0n DS1-6 = off DS1-6=o0n
gg::gf o DS1-4 = off
SHz - 20 Hz DS1-5 = off
DS1-6 = off DS1-6=0n
(initial setting) -
For more information, please see Section 7.2.4.1.
18 IMPULSE*S Instruction Manual - ©1994 Electromotive Systems, Inc.
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Section 4

Quick Programming

Choose your maximum speed.

Speed Setting Speed Setting
DS1-7 = off DSi1-7=on

45Hz | poig=off S5Hz | D518 = off
DS1-7 = off DS1-7=on

S0Hz | pe1g-on 60Hz | ps1.8=on

For more information, please see Sections 7.2.4.1.

Continue by setting SW1 and SW2,
which are located on the SIF-35
interface card.

"n

o»jow
»

w

-

QW |OmP>|Om>
N

Enable your minimum and maximum speeds.

SWi1 Swi1 - Swi sSw2
Group 1 Group 2 Group 3 Group 4 Group 5

SW2

C=off C=on

A = off A = off

B = off B = off No function in this mode

For more information, please see Sections 7.2.2.

IMPULSE=S Instruction Manual - ©1994 Electromotive Systems, Inc.
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Quick Programming Section 4

Continue by setting RDS1 and
RDS2, located on the TM2 board.

Set your acceleration and deceleration times.

Use RDS1 to set your acceleration time. Use RDS2 to set your deceleration time.
Notch 0 1 2 3 4 5 6 7 8 9 A B C D E F
Time(sec.) | 25 [ 30 [35 [ 40|45 |50 [|55]60 |65 |70]80]9.0 [|100]120]150 |20.0

a4,
5
a3ts,
%
aMie,
> 0“

For more information, please see Section 6.3.1.

Do you need any special features?

For more information about voltageffrequency patterns, see Section 6.3.2

For more information about Reverse Plug Simulation, see Section 6.3.5.1

For more information about Quick Stop, see Section 6.3.5.2

Your IMPULSE-S. is now set up for
two-step infinitely variable operation.

DS1-9 and DS1-10 are used for an analog input. Their settings will not affect normal
operation. For more information, see Sections 6.3.4 and 6.3.4.2.
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4.3 Quick Programming: Three-Step Infinitely Variable
Speed Control -

To set IMPULSE-S. for three-step
infinitely variable speed control, begin with
DS1, which is located on the TM2 board.

(DS1-1 through DS1-10)

Set your speed control method.

DS1-1=on
DS1-2=on
For more information, please see Sections 5.1.3 and 7.3.

Sets IMPULSE-SIi to three-step infinitely variable speed control

Select your stopping method. Traverse or hoisting?

Do you have a traverse (horizontal) motion?

Choose decelerate at STOP command DS1-3 = off

Do you have a hoisting (vertical) motion? DS1-3=o0n
Choose immediate stop at STOP command (initial setting)
For more information, please see Section 5.2.

Choose your minimum speed.

Speed Setting Speed Setting Speed Setting

DSi-4=on DSi-4=on DS1-4=off |

2Hz DS1-5 = off 10 Hz DS1-5=0n 25 Hz DS1-5=o0n
DS1-6 = off DS1-6 =on DS1-6 = off
DSt1-4=o0n DS1-4 = oft DS1-4 =off

3Hz DS1-5 = off 15 Hz DS1-5 = off 30Hz DS1-5=o0n
DS1-6=on DS1-6 = off DS1-6=o0n
gg:";f”‘ DS1-4 = off

5Hz o=on 20Hz | DS1-5=off
DS1-6 = off DS1-6 =
(initial setting) =on

For more information, please see Section 7.3.4.1.

IMPULSE®S Instruction Manual - ©1994 Electromotive Systems, Inc. 21
Milwaukee, Wisconsin - EPROM #2535i-1/4S3Si-1 10/27/94



Quick Programming Section 4

—

Choose your maximum speed.

Speed Setting Speed Setting

DS1-7 = off | DS1-7 =on )
45Hz | po1.g=off S5Hz2 | pg1g=off

DS1-7 = off | DS1-7=o0n -
50Hz | hs1-8=on 60Hz | hs1.8=0n

For more information, please see Sections 7.2.4.1.

:
[¢]
A
A

3

Continue by setting SW1 and SW2,
which are located on the SIF-35
interface card.

O@POWPO®
N

-

Enable your minimum and maximum speeds.

Swi SWi1 SwWi SW2 SwW2

Group 1 Group 2 Group 3 Group 4 Group 5
C =off C=on C=on |
B = off B = off B=on No function in this mode -
A = off A = oft A = off

For more information, please see Sections 7.3.2. -
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Continue by setting RDS1 and

RDS2, located on the TM2 board.

A3,
K
983 2N
WA,

F1N

:\ e,
% o
il N )

(4

Set your acceleration and deceleration times.

Use RDS1 to set your acceleration time. Use RDS2 to set your deceleration time.

Notch

o]

1

2

3

4

7

8

9

A

2]

c

D

E

F

Time (sec.)

25

3.0

3.5

4.0

45

5.0

55

6.0

6.5

7.0

8.0

9.0

10.0

12.0

15.0

20.0

Do you need any special features?

For more information, please see Section 6.3.1.

For more information about voltage/frequency patterns, see Section 6.3.2

For more information about Reverse Plu Simulation, see Section 6.3.5.1

For more information about Quick Stop, see Section 6.3.5.2

DS1-9 and DS1-10 are used for an analog input. Their settings will not affect normal

Your IMPULSE*S: is now set up for
three-step infinitely variable operation.

operation. For more information, see Sections 6.3.4 and 6.3.4.2.
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Control Flexibility Section 5

Section 5: Control Flexibility

IMPULSE+S/'is a unique combination of hardware and software that provides the user with
unparalieled sophistication and flexibility for selection of specific crane and hoist operation modes.
These include:

Speed control method selection:
» Multi-step mode (1, 2, 3, 4, or 5 step).
» Two-step infinitely variable mode.
» Three-step infinitely variable mode.
Stopping method selection:
* |mmediate stop at STOP command.
* Decelerate at STOP command.

5.1 Speed Control Method Definitions (Set by DS1-1 and DS1-2)

5.1.1 Multi-Step Speed Control Method
(VR3 Enabled at Upper Limit) (DS1-1 = Off, DS1-2 = Off)

IMPULSE-S. provides for up to five speeds in the multi-step speed control mode. Note that
IMPULSE-S/ allows for any number of speed steps up to a maximum of five. Frequency output at
the various steps is set by the dip switch groups found on the SIF-35 interface card. A sample
timing chart for multi-step speed control is below:

Stopping method shown is
immediate stop at STOP command.

F /____/ \-—\ (See Sect{m 5.2.2).

requency

Out (Hz) /——/ N\ :
N

Run Fwd/Rev WWWW{/W/M

2nd Step

3rd Step SEiassassasSassssssiSssassassasSaEASsSssNssssLn:
4th Step HiERERNENRNEN
5th Step [T
1 2 3 4 5 6| 7 8 9 10
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Section 5 Control Flexibility

5.1.1  Multi-Step Speed Control Method (Continued)

Time Frame Descriptions

Time 1 Run Forward/Reverse Command (First Speed). Frequency output increases to hertz
of Group 1 (SW1-1C, SW1-1B and SW1-1A), or minimum speed set by DS1-4, DS1-5 and DS1-6.
Operation continues at this frequency.

2 Second Detent/Second Speed Command. Frequency output increases to hertz of
Group 2 (SW1-2C, SW1-2B and SW1-2A.) Operation continues at this frequency.

3 Third Detent/Third Speed Command. Frequency output increases to hertz of
Group 3 (SW1-3C, SW1-3B and SW1-3A.) Operation continues at this frequency.

4 Fourth Detent/Fourth Speed Command. Frequency output increases to hertz of
Group 4 (SW2-4C, SW2-4B and SW2-4A) Operation continues at this frequency.

§ Fifth Detent/Fifth Speed Command. Frequency output increases to hertz of
Group 5 (SW2-5C, SW2-5B and SW2-5A.) Operation continues at this frequency.

6 Removal of Fifth Detent/Fifth Speed Command. Frequency output decreases to hertz
of Group 4 (SW2-4C, SW2-4B and SW2-4A.) Operation continues at this frequency.

7 Removal of Fourth Detent/Fourth Speed Command. Frequency output decreases to
hertz of Group 3 (SW1-3C, SW1-3B and SW1-3A.) Operation continues at this frequency.

8 Removal of Third Detent/Third Speed Command. Frequency output decreases to
hertz of Group 2 (SW1-2C, SW1-2B and SW1-2A.) Operation continues at this frequency.

9 Removal of Second Detent/Second Speed Command. Frequency output decreases to
hertz of Group 1 (SW1-1C, SW1-1B and SW1-1A), or minimum speed set by DS1-4, DS1-5 and
DS1-6. Operation continues at this frequency.

10 Absence of Commands. Removal of RUN Forward/Reverse = STOP. Operation at
STOP depends upon the setting of DS1-3. (Immediate STOP = ON or Deceleration to STOP = OFF.)
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Control Flexibility Section 5

5.1.1.1 Suggested Settings for Multi-Step Speed Control
(Standard Initial Setting)

DS1 Setting For More Information
off

DS11 = Section 5.1.1
Cin Default stopping method is DS1-2 = Off
. : : immediate stop. Extreme DS1-3=0n Section 5.2.1/5.2.2
» e :va}‘mionhshould be used DS1-4 = On
a en changing to - .
_.a .y deceleration at STOP DS1-5=0n Section 6.3.4
O Be command. A long DS1-6 = Off
e T deceleration time will cause DS1-7 = Off ' )
X e M driven equipment to require DS1.8=Of Section 8.3.4.1
i : a greater stopping distance.
g PPing DS1-9 = Of
n/a
DS1-10 = Oft
SW1 and SW2 Output Setting For More Information
SW2-5A=0n
Grouwp 5 Higher of 60 Hz R o
e Swas) or Hz set by VR3"* Sw2-58 = On
Sete the S spesd SW2-5C = On
Group 4
(sw24C, SW24p SW2-4A =0n
and SW2-4A )
2ot e bourh et 40 Hz SW2-4B = Off
SW2-4C = On
SW1-3A=0n
(swiac. w3 20 Hz SW1-3B=0On Section 6.3.4.1
e SW1-3C = Off
L LA
— 10 Hz SW1-2B = Off
(ELE"E."‘.“:’: SW1-2C = Off
FWOREV 5 Hz SW1-1A = Off
Dgsf‘f‘: byngls)18-4'6 SW1-1B = Off
"5and DS1-6) SW1-1C = Off
Name Setting For More Information
Acceleration Time 5 (5.0 seconds) Section 6.3.1
RDS2 Deceleration Time 2 (3.5 seconds) Section 6.3.1
RDS3 VA Pattemn 2 (Traverse) 8 (Hoisting) Section 6.3.2
Name Setting For More Information
VR1 Reverse Plug Simulation Full counterclockwise Section 6.3.5.1
VR2 Quick Stop Gain Full counterclockwise Section 6.3.5.2
VR3 | Stepless Speed Adjustment | Full counterclockwise Section 6.3.5.3

*DS1-1 and DS1-2 must be off in order for VR3 to set maximum speed
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Section 5 Control Flexibility

5.1.2 Two-Step Infinitely Variable Speed Control
DS1-1 = On, DS1-2 = Off

IMPULSE«SS provides for true infinitely variable speed control with just two simple 120 VAC
inputs. This unique software function allows the use of inexpensive two-speed pushbuttons.
Two-step infinitely variable is most often used on horizontal travel motions where it is acceptable to
decelerate the motor when a STOP command is applied. (The control device is returned to the off
position.) Two-step infinitely variable speed control is described by the following timing chart:

Stopping method shown is decelerate at STOP command.

No deceleration occurs if method is immediate stop at STOP

command (SWZZ)
Time ——> /\
Frequency — \
Output
For./ Rev.
/Mold Freq.

Command | RSSO, S

2nd Detent-—-
Freq. Increase

Time Frame 1 2 3 4 5 6 7 8 9 10

Time Frame Descriptions

Time 1 Run Forward/Reverse Command. Frequency output increases to hertz set by DS1-4 ~
DS1-6. Operation continues at this frequency.

2 Second Detent/Frequency Increase Command. Frequency output increases. The longer
this contact is closed, the higher the frequency output becomes. Limited only by the adjustable maximum
speed (DS1-7 and DS1-8 or VR3).

3 First Detent/Frequency Hold Command. Frequency output remains constant.

4 Second Detent/Frequency Increase Command. Frequency output increases. The longer

this contact is closed, the higher the frequency output becomes. Limited only by the adjustable upper limit

(the higher of DS1-7 and DS1-8 or VR3).

5 First Detent/Frequency Hold Command. Frequency output remains constant.
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Control Flexibility Section 5

5.1.2 Two-Step Infinitely Variable Speed Control
DS1-1 =On, DS1-2 = Off (Continued)

6 Second Detent/Frequency Increase Command. Frequency output increases. The
longer this contact is closed, the higher the frequency output becomes. Limited only by the adjustable
upper limit (the higher of DS1-7 and DS1-8 or VR3).

7 First Detent/Frequency Hold Command. Frequency output remains constant.

8 Absence of Commands = STOP Command. Output frequency decreases. The longer
this input signal condition exists, the lower the output frequency becomes. Output frequency will go to
zero, and the brake will set. Braking method shown is decelerate at STOP command only!

(DS1-3 = Off).
9 First Detent/Frequency Hold Command. Frequency output remains constant.
10 Absence of Commands = STOP Command. Output frequency decreases. The longer

this input signal condition exists, the lower the output frequency becomes. Output frequency will go to
zero, and the brake will set automatically. STOP by DS1-3 = Off.

28
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Section 5 Control Flexibility

5.1.2.1 Suggested Settings for Two-Step Infinitely Variable
Speed Control

DS Setting For More Information

. DS1-1=0n Section 5.1.3

Default stopping method is DS1-2 = Off

immediate stop. Extreme DS1-3 = Off Section 5.2.1/5.2.2

ca';tlonhshoqld t:e used DS14=0n

when changing to -

deceleration at stop DS1-5=0n

command. A long DS1-6 = Off Section 6.3.4

deceleration time will cause DS1-7=0n

driven equipment to require DS1-8 = On

a greater stopping distance. D515 = O —

DS1-10 = Off

For More Information

’ No function
‘ No function

ISW1-3C through SW2-5A

na have no function in this
mode
No tunction Section 6.3.4
Accelerating to
n-ﬂﬂrnh: speed SW1-2A = Off
Up to maximum speed W1-2B =
FWD/REV direction 60 Hz or VR3 SW1-28 = Off
Mhh:"dnrlmwspeed/ SW1-2C =0On
= SW1-1A = Off
SHz
D(SSets by lgsc; S-4, SW1-1B = Off
1- 1-6
> an ) SW1-1C = Off

Acceleration Time

5 (5.0 seconds)

For More Information

Section 6.3.1

RDS2

Deceleration Time

2 (3.5 seconds)

Section 6.3.1

RDS3

V/ Pattern

2 (Traverse) 8 (Hoisting)

Section 6.3.2

Reverse Plug Simulation

Full counterclockwise

For More Information

Section 6.3.5.1

VR2 Quick Stop Gain Full counterclockwise Section 6.3.5.2
VR3 | Stepless Speed Adjustment | Full counterclockwise Section 6.3.5.3
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Control Flexibility Section 5

5.1.3 Three-Step Infinitely Variable Speed Control Method
DS1-1 =0On, DS1-2 =On

IMPULSE-S: provides true infinitely variable speed control with three simple 120 VAC inputs.
Three-step infinitely variable speed control is most often used on hoist motions where it is not
acceptable to decelerate the motor when a STOP command is applied. (The control device is
returned to the off position.) Three-step infinitely variable speed control is described below.

Stopping method selectable

Time > (See Section 5.2)
Frequency f)
Output (Hz) \

-
Fwd/Rev
bl 1N INNAN ANN ANNAN AN AN NN RN NN RN NN AN
Freq. Hold |
Command A Y A W -
rd Detent--

?:req.TrtIcr;ase &
Command N\ \‘ >
Time

12|345678910111213

Time Frame Descriptions

Time 1 Run Forward/Reverse Command. Frequency output increases to hertz set by
DS1-4 ~ DS1-6. Operation continues at this frequency.

2 Second Detent/Frequency Hold Command. Frequency output remains constant.

3 Third Detent/Frequency Increase Command. Frequency output increases. The longer
this contact is closed, the higher the output frequency becomes. Limited only by the
adjustable maximum speed (DS1-7 and DS1-8 or VR3).

4 Second Detent/Frequency Hold Command. Frequency output remains constant.

5 Third Detent/Frequency Increase Command. Frequency output increases. The longer
this contact is closed, the higher the output frequency becomes. Limited only by the
adjustable maximum speed (DS1-7 and DS1-8 or VR3).

6 Second Detent/Frequency Hold Command. Frequency output remains constant.

7 Third Detent/Frequency Increase Command. Frequency output increases. The longer
this contact is closed, the higher the output frequency becomes. Limited only by the
adjustable maximum speed (DS1-7 and DS1-8 or VR3).
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Section 5 Control Flexibility

5.1.3 Three-Step Infinitely Variable Speed Control Method
DS1-1 = On, DS1-2 = On (Continued)

8 Second Detent/Frequency Hold Command. Frequency output remains constant.

9 Run Forward/Reverse at Lower Limit Command. Frequency output decreases. The
longer this input signal condition exists, the lower the output frequency becomes. Limited
only by DS1-4 ~ DS1-6.

10 Second Detent/Frequency Hold Command. Frequency output remains constant.

11 Run Forward/Reverse Command. Frequency output decreases. The longer this input
signal condition exists, the lower the output frequency becomes. Limited only by
DS1-4 ~ DS1-6.

12 Second Detent/Frequency Hold Command. Frequency output remains constant.

13 Absence of Commands = STOP Command. Stopping method is selectable.
(See Section 5.2).
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Control Flexibility

Section 5

5.1.3.1 Suggested Settings for Three-Step Infinitely Variable Speed
Control Mode

DS Setting For More information
) . DS1-1=0n Section 5.1.3
Default stopping method is DS1-2=0n
immediate stop. Exireme DS1-3=0n Section 5.2.1/5.2.2
caution shoqld be used DS14 = On
when changing to SSTE = On
deceleration at STOP 15=
command. A long DS1-6 = Off Section 6.3.4
deceleration time will cause DS1-7=0n
driven equipment to require DS1-8 = On
a greater stopping distance. 5519 —Of
na
DS1-10 = Off
Setting For More Information

n/a

SW2-5A through SW2-4C
have no function in this

mode
Accelerating to maximum SW1-3A = Off
sp'_eied Iir\rlrg SW1-3B=0n
60 Hz or VR3 SWi3C = On
SW1-2A = Off

Frequency hold/increase R -
command Swi1-28 = Off
SW1-2C =0On
Minimum speed SWi-1A = Off
set by DSE;gt, DS1-5 and SW1-1B = Off

1-6

) SW1-1C = Off

Section 6.3.4

Acceleration Time

5 (5.0 seconds)

For More Information

Section 6.3.1

RDS2

Deceleration Time

2 (3.5 seconds)

Section 6.3.1

RDS3

VA& Pattem

2 (Traverse) 8 (Hoisting)

Section 6.3.2

For More Information

Reverse Plug Simulation | Full counterclockwise Section 6.3.5.1
VR2 Quick Stop Gain Full counterclockwise Section 6.3.5.2
VR3 | Stepless Speed Adjustment | Full counterclockwise Section 6.3.5.3
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Section 5 Control Flexibility

5.2 Stopping Method Definitions (DS1-3 Function)

IMPULSE-S. provides for both types of commonly accepted braking methods.

* Immediate stop at STOP command (DS1-3 = On).
* Decelerate at STOP command (DS1-3 = Off).

Initial stopping method is immediate stop. Extreme caution should be used when changing to
deceleration at STOP command. Operation should not begin until the user has reviewed the
deceleration time set by Rotary Switch RDS2. A long deceleration time will cause driven equipment to
require a greater stopping distance.

5.2.1 Immediate Stop at STOP Command

Upon STOP command, IMPULSE*S. base blocks main output transistors (i.e. the motor is
electrically disconnected from the drive). The brake interlock solid state relay (terminals BK1 and
BK2) sets the motor brake. See below for operation characteristics.

Frequency
Output (Hz)
Fwd/Rev >
Command A -
Brake
Interiock
SSR Output V2222727772277
Timeem—— f
Brake sets immediately after STOP command
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Control Flexibility Section 5

5.2.2 Decelerate at STOP Command

Upon STOP command, IMPULSE«S. output frequency decreases to near zero, DC injects for a few
milliseconds, then the brake interlock relay (terminals BK1 and BK2) sets the motor brake. (See below

for operation characteristics.)

itid v

Fwd/Rev

i;“:‘“a"" A Y >

Interlock

B -8 7777777777777 %070
Time ———»»
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Section 6 Settings & Adjustments

Section 6: Settings and Adjustments

Special Note: If you purchased this IMPULSE+S. as part of an Electromotive Systems, Inc.
pre-engineered, TconTRoLs motor control panel, actual settings will be those specified by the order
and may be different than those listed in Section 6 as initial values.

6.1 General Description of Settings and Adjustments

IMPULSE-S. offers many specific adjustments and setting capabilities. These adjustments are
accessed on both the interface card (SIF-35) and the logic card (TM2) of the IMPULSE-S..

TM2 Adjustments and Settings
 RDS1 function:
acceleration time

 RDS2 function:
deceleration time

* RDS3 function:
voltage/frequency output pattern selection

* DS1 functions:
speed control method selection/braking method selection/frequency upper and
lower limit (minimum and maximum speed), f-out speed selection for multi-step mode.

s VR1, VR2, VR3 functions:
special functions

Interface (SIF-35) Settings:
+ SW1 dip switches

* Group 1 (SW1-1C, SW1-1B and SW1-1A):
Sets the frequency output of run forward/reverse command

* Group 2 (SW1-2C, SW1-2B and SW1-2A):
Sets the frequency output of the second speed command (multi-step)/maximum
frequency output command (two-step infinitely variable)/hold frequency command
(three-step infinitely variable)

e Group 3 (SW1-3C, SW1-3B and SW1-3A):
Sets the frequency output of the third speed command (multi-step)/maximum
frequency output command (three-step infinitely variable)

* SW2 Dip Switches

» Group 4 (SW2-4C, SW2-4B and SW2-4A):
Sets the frequency output of the fourth speed command (multi-step)

» Group 5 (SW2-5C, SW2-5B and SW2-5A):
Sets the frequency output of the fifth speed command (multi-step)
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Settings & Adjustments Section 6

6.2 Location of Adjusting Devices

Terminal TB2
(for Brake)

SiF-35

interface Card
Terminal TB1

(for Input)

Fault
Indicator LED

Power "ON"

LED
swi1

Dip Groups
1, 2and 3

Dip Switches

RDS1
RDS2
RDS3

Card
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Section 6 Settings & Adjustments

6.3 TM2 Settings and Adjustments

6.3.1 RDS1-Acceleration Time/RDS2-Deceleration Time
Adjustments

The acceleration time and the deceleration time can be independently set by rotary selector switches
RDS1 and RDS2 (shown below) located on the TM2 circuit card. IMPULSE-S. allows the user to select
a specific accel/decel time from one of sixteen preset independent ramps (see table below.)

7 0 5 7 8

RDS1 - Acceleration Time RDS2-Deceleration Time
(Both are shown in the initial setting position)

HDS1/
RDS2
Notch
Accel/
Decel

Time
‘seconds)

DC
inj. Time

The time indicated by each notch setting in the table above is the time to accelerate (decelerate) from
zero frequency to maximum frequency (f-max). To determine acceleration to any intermediate
frequency, follow the example below.

Run Fwd/Rev <
Command &
Speed
Reference | l

Command

F-Max SoHz

Frequency
Output / \
P— 3
Time of Time = RDS1 x 30 Hz Time o

RDS1 60 Hz RDS2

<>
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Settings & Adjustments Section 6

6.3.2 RDS3-Voltage/Frequency Pattern Selection

IMPULSE-S: offers sixteen VA patterns specially tailored for crane and hoist applications.
Rotary selector switch RDS3 determines which pattern is applied. RDS3 serves to adjust low
speed "torque boost".

230/460
5
O
(V]
o
@
2=
S
RDS3 - VA Pattern oy
Initial setting for von
traverse motions is 2. B
Initial setting for "A*
hoisting motions is 8.
17 3 § 60.0 120.0
Output Frequency (Hz)

230 Volts
| clelof lefofa]elc]o]e

145 116.0 | 17.0 [13.5]15.0 | 16.0 | 17.5 | 185 |20.0 | 21.0 | 22.0 1 22.0

“B" Volts REkA3 . . .0 [19.0 | 19.5 121.0 | 18.0 | 20.0 | 22.0 | 23.5 | 26.0 | 28.0 | 29.5 | 33.0 | 33.0

"C" Volts grrk . . .5128.029.0 | 31.0 |27.5 | 31.0 | 35.0 | 37.5 | 42.5 | 46.0 | 48.5 | 53.5 | 53.5

460 Volts

"A" Volts iRy

RORCUER 51.0

Note: Actual output voltage depends on actual input voltage. Actual output voltage may be
calculated as percentage of above numbers. All relationships will be linear.
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Section 6 Settings & Adjustments

6.3.3 Voltage/Frequency Pattern Selection Procedure

Application notes for choosing optimum VA pattern:

1) As a general rule, notch 2 is considered the horizontal VA pattern.

2) As a general rule, notches 5 to 8 are considered hoisting VA patterns.

3) As a general rule, notches 9 to F are for extremely high torque applications (not for general
use).

Procedure:

a) Set lowest notch appropriate for your application (horizontal or hoisting).
b) Run motor under "worst-case" condition (fully loaded hoist, etc.)
* If 125% load test is required, then load for this condition.
c) [f operation is successful, then setting is acceptable.
d) If operation is not successful, then try again at next higher notch value.

Continue this procedure until operation is successful.
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Settings & Adjustments Section 6

6.3.4 DS1-1 to DS1-10, Speed Mode Selection,
Braking Mode Selection/Speed (Frequency) Point Selection

DS1 series of dip switches control inverter output functions as described below:

DSt Description Switch Settings and Output Description
Mutti-Step Speed Control - VR3 enabled for
DS1-1 = off DS1-2=oflf maximum speed when Group 5
(SW2-5C, SW2-5B and SW2-5A) = on
Multi-Step Speed Control - VR3 snabied for
DSt-1 Speed Control Method DS1-1 = off DS1-2=o0n minlmumps when Group 1
and Selection (SW1-1C, SW1-1B and SW1-1A) = off
DS1-2 Two Step
_ WO~
DS1-1=o0n DS1-2=off  |ynfinitely Variable Speed Control Mode
_ P Three-Step
DSt-1=0n DS1-2=0n  ||nfinitely Variable Speed Control Mode
DSt1-3=o0n Immediate Stop at STOP Command
DS1-3 Stopping Method Selection
DS1-3 = off Deceleration to Stop at STOP Command
= (Time of RDS2)
DS1-4 =on DS1-5 = off DS1-6 = off 2Hz
Minimum Speed - 5= =
(irequency output lower kmit) DS1-4 =on DS1-5=off DS1-6=o0n 3Hz
DS1-4 =on DS1-5=on DS1-6 = off SHz o
DS1-4 Effective when Group 1
DS1-5 | (SW1-1C, SW1-1B, SW1-1A) DS1-4=o0n DS1-5=0n DS1-6 =on 10 Hz s
and set o off. DS1-4 = off DS1-5 = off DS16 = off 15 Hz g
DS1-6
(Determined by the DS1-4 = oft DS1-5 = off DS1-6=o0n 20Hz
combination of DS1-4, DS1-5 — = -
and DS1-6) DS1-4 = off DS1-5=o0n DS1-6 = off 25 Hz
DS1-4 = off DS1-5=o0n DS1-6=on 30 Hz
Infinitely Variable Mode Only
DS1-7 = off DS1-8 = off 45 Hz
Maximum Speed °
(frequency output upper fimit) DS1-7 = off DS1-8 =on 50 Hz c
for infinitely variable mode -
only DS1-7=0n DS1-8 = off 55 Hz s
DS1-7 DS1-7=0n DS1-8=o0n 60 Hz
and
DS1-8 Muki-Step Mode Only
DS1-7 = oft DS1-8 = off
For multi-step operation, °
seitings of DS1-7 and DS1-8 DS1-7 = off DS1-8 =on =]
determine possible frequency See Section 6.3.4.1 S
output Mms. DS1-7=on DS1-8 = off <
(Please see Seaction 6.3.4.1 .E
for details.
o ) DS1-7=0n DS1-8 =on
9= R Freq. set by Freq. setting potentiometer or 0 ~
e DS1-9 = off DS1-10 = off 10 VDC signal o
1-9
and | Analog anuenqy Referance DS1-9= oft DS1-10=on Freq. set by 1 ~ 5 VDC signal _g.
election
Ds1-10 DS1-9=on DS1-10 = off Freq. set by 4 ~ 20 mA signal =1
DS1-9=o0n DS1-10 =on Analog freq. setting is not used
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Section 6 Settings & Adjustments

6.3.4.1 Multi-Step Frequency Selection

When operating in the multi-step speed control mode, there are a variety of speed settings from
which you can choose. The possible speeds (frequency outputs) are determined by how you set up
DS1-7 and DS1-8.

To set up IMPULSE-®S,, first choose the speed group (below) which offers the speed settings most
appropriate for your application. You can only choose values from one of the speed groups. To
access those values, DS1-7 and DS1-8 must be set corresponding to that particular speed group.

Once you have selected a speed group by adjusting DS1-7 and DS1-8, set your individual speeds.
These speeds are set by the five groups of CBA switches (SW1 and SW2). In the multi-step mode,
Group 1 (SW1-1C, SW1-1B and SW1-1A) sets the minimum speed; Group 2 (SW1-2C, SW1-2B and
SW1-2A) sets the second speed; Group 3 (SW1-3C, SW1-3B and SW1-3A) sets the third speed,
Group 4 (SW2-4C, SW2-4B and SW2-4A) sets the fourth speed; and Group 5 (SW2-4C, SW2-4B and
SW2-4A) sets the maximum speed.

Your minimum speed can be set in either of the two following ways:
1) Set Group 1 (SW1-1C, SW1-1B and SW1-1A) to all off (see below). Your minimum speed
will be the speed set by DS1-4, DS1-5 and DS1-6 (see Section 5.3.4.)
or
2) Set Group 1 according to one of the CBA combinations detailed below. Your minimum speed
will be the corresponding frequency.

Remember, all other speeds are set by simply using the appropriate combination of CBA seftings
for each group.

need Group peed Group peed Group peed Group 4
D0sitio etup etup etup etup
» O D O » O D O
C|B}A DS1-8 = O DS1-8 =0 DS1-8 =0 DS1-8=0
off | off | oft Minimum Speed - Set by DS1-4, DS1-5 and DS1-6*
off | off | on 10 Hz 10 Hz 15 Hz 20 Hz
off | on | oft 15 Hz 20 Hz 20Hz 30 Hz
off | on | on 20 Hz 30 Hz 30 Hz 40 Hz
on | off | off 30 Hz 40 Hz 45 Hz 60 Hz
on | off | on 40 Hz 50 Hz 60 Hz 80 Hz
on | on | off 50 Hz 60 Hz 75 Hz 100 Hz
on | on | on 60 Hz* 75 Hz* 90 Hz* 120 Hz

* VR3 and Analog Input T14 can offer additional flexibility for setting of minimum and maximum
speeds. For more information about these functions, please see Section 6.3.4.2.
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Settings & Adjustments Section 6

6.3.4.2 Additional Flexibility for Setting Minimum and
Maximum Speeds

To attain speeds for special requirements, IMPULSE*S, has two additional ways to adjust
minimum and maximum speeds: VR3 or an Analog Input T14. Once again, accessing these
adjustment devices depends on the combination of the DS1 switches and the SW1 and SW2
switch groups 1 and 5.

Minimum speed

To adjust your minimum speed using VR3: )
DS1-1= Off
DS1-2=0n
Group 1 (SW1-1C, SW1-1B, SW1-1A) = Off

With this setup, your minimum speed will be the higher of DS1-4, DS1-5 and DS1-6, or VR3.

To adjust your minimum speed using Analog Input T14:
DS1-1= Off
DS1-2 = Off )
Group 1 (SW1-1C, SW1-1B, SW1-1A) = Off

With this setup, your minimum speed will be the higher of DS1-4, DS1-5 and DS1-6, or
Analog Input T14.

Maximum speed:

To adjust your maximum speed using VR3:
DS1-1= Off
DS1-2 = Off
Group 5 (SW2-5C, SW2-5B, SW2-5A) = On

With this setup, your maximum speed will be the higher of Group 5 (SW2-5C, SW2-5B,
SW2-5A) or VR3.

To adjust your maximum speed using Analog Input T14:
DS1-1= Off
DS1-2=0n
Group 5 (SW2-5C, SW2-58, SW2-5A) = On

With this setup, your maximum speed will be the higher of Group 5 (SW2-5C, SW2-5B,
SW2-5A) or Analog Input T14.

For more information about VR3, see Section 5.3.5.3.

42

IMPULSE=S Instruction Manual - ©1994 Electromotive Systems, Inc.
Milwaukee, Wisconsin - EPROM #2S38Si-1/453Si-1 10/27/94



Section 6 Settings & Adjustments

6.3.5 Special Functions of VR1, VR2 and VR3

VR1, VR2 and VR3 are small potentiometers mounted on the main control card (TM2). Each of
the potentiometers offers a unique function and adjusts special features exclusive to IMPULSE
Adjustable Frequency Motor Controls, tailored specifically for the crane and hoist industry.

CCW Cw ccw  Cw cCw cw
VR1 VR2 VR3
Reverse Plug Simulation Quick Stop Minimum or Maximum
Adjustment (Gain) Adjustment (Gain) Stepless Speed Adjustment
(Frequency Upper Limit)

Enabled when Group 1
switches C, B and A = off, or

CW = clockwise; CCW = counterclockwise Group 5 switches
C,Band A=o0n

6.3.5.1 Special Function of VR1: Reverse Plug Simulation Gain

Reverse Plug Simulation allows an operator to change direction of travel quickly. This function
closely simulates the operation of systems using conventional reversing contactor type controls.
Operators who are comfortable with the rapid deceleration achieved when plug reversing standard
motors can smoothly and quickly stop in the direction of travel, then quickly accelerate in the
opposite direction without setting the motor brake. This function is enabled during decel at STOP
command operation only. To disable Reverse Plug Simulation, turn VR1 full counterclockwise.
The farther VR1 is positioned clockwise, the faster the rate of acceleration/deceleration will be.
VR1 adjusts Reverse Plug Simulation as below:

cw Explanation: If VR1 is full clockwise, then Gain = 0.50. Accel-
s eration/deceleration time during Reverse Plug
= Simulation is equal to: Time of RDS1/RDS2 « VR1 Gain
o Example 1: Given: RDS1 = 4.00 Seconds
o RDS2 = 3.00 seconds
ps VR1 Position = Full clockwise (Gain of 0.50)
> Then: Acceleration time during Reverse Plug Simulation
cocw . =4.00050
1.0 0.50 = 2.00 seconds
. . Then: Deceleration time during Reverse Plug Simulation
Acceleration/Deceleration =3.00+050
(Gain) of RDS1/RDS2 = 1.50 seconds
Example 2: Given: RDS1 = 4.00 Seconds
RDS2 = 3.00 seconds
VR1 Position = Full counterclockwise (Gain of 1.0)
Then: No Change of Accel/Decel Time
("X" times 1 = "X")
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Settings & Adjustments

Section 6

6.3.5.1.1 Reverse Plug Simulation Gain Timing Chart

Direction A
Command
< Direction B
Direction B —> Reced during Time of RDS2
Command
RDS1 RDS2
RDS2sVR1

Gain .

F"Out .
DS1e
A/ gain1 VRI /‘
RDS2
Time ——»

6.3.5.2 Special Function of VR2: Quick Stop Gain

Quick Stop provides an automatic alternate decel time changeover at STOP command. This
function provides for increased positioning accuracy by shortening the deceleration time at STOP
command to within the safe operating limits of the equipment. Quick Stop ensures a rapid deceleration
to stop once a drive RUN command is removed, and reduces the possibility of a crane collision. Quick
Stop is enabled by VR2 as below:

VR2 Postion

1.0
Gain of RDS2

pre S —

o

0

Explanation:  If VR2 is full clockwise, then Gain = 0.50.
Deceleration time during Quick Stop is equal to:
Time of RDS2 » VR1 Gain |
Example 1:
Given: RDS2 = 3.00 seconds

VR2 Position = Full clockwise (Gain of 0.50)
Then: Deceleration time during Quick Stop

=3.00+0.50

= 1.50 seconds
Example 2:
Given: RDS2 = 3.00 seconds

VR1 Position = Full counterclockwise (Gain of 1.0)
Then: No change of decel time

("X" times 1 ="X")

’CW = clockwise; CCW = counterclockwise
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Section 6 Settings & Adjustments

6.3.5.2.1 Quick Stop Gain Timing Chart

Run
_ Command
Hi-Speed
_ Command
- RDS1 RDS2
F-Out ‘/ RDS2+VR2
ré
B “&— RDS1
_ Time —»

6.3.5.3 Special Function of VR3: Stepless Speed Adjustment

1. Muli-Step Mode: Certain applications of IMPULSE*S:. require unusual output speeds not
provided by the tables selected by the DS1-7 and DS1-8 dip switches (see section 6.3.4.1). The
function of VR3 is to provide for these speed selections. If the position of the Group 1 or Group 5
- SW1 and SW2 Dip Groups (C, B and A) is either all on (Group 5) or all off (Group 1), the VR3
Analog Speed Reference is enabled.
2. Infinitely Variable Mode: When using the Infinitely Variable Speed Control Modes, the
— function of VR3 is to alter the Upper Limits provided by DS1-7 and DS1-8.

Multi-Step Mode Infinitely Variable Mode
Function of VR3 Function of VR3
_ (Analog Speed Reference) (Frequency Upper Limit)
DS1-1 = Off DS1-1=0n
cw 4 CW f--memmmmam o g
B 5 ' s '
= ! = '
[.] ) 7] ]
[+ ! [+ [
o ' a. '
_ o ' @ :
g ' g '
] 1]
ccw ! ccw !
_ DS1-4 120 DS1-7 120
DS1-5 Hz DS1-8 Hz

DS1-6
CW = clockwise; CCW = counterclockwise VR3 is disabled when it is full counterclockwise.
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Setting Recipes

Section 7

Section 7: Setting Recipes

7.1 Multi-Step Speed Control Method

Specific settings and connections are required to begin multi-step speed control mode
operation. The "recipe" requires both control connections to the control voltage interface card
(SIF-35) and setting adjustments to both the TM2 circuit board (DS1, RDS1, RDS2, RDS3,
VR1, VR2, VR3) and the control voltage interface card (SW1, SW2).

7.1.1 Control Circuit Wiring Diagram
(Multi-Step Speed Control Mode)

110 VAC From Contro! Transformer

3-Phase
Line Voltage
Power In

(Other voltages available)
IMPULSE*S. .
SIF-35 BK1 .
ST I
82|’
SP5 5——Lc Speed 5
sPa L7] —1—speeds
sP3 L8| —1— Speed3
sp2 XI5 5 Speed 2
Rev X4 E-LcRev Run
Fwp 3 51— Fwd Run
com L2
EENEDECEREENE
wWZHENINEEE
l Frequency Setting Potentiometer
Teminal 14 (Analog input T14)
L1 L2 L3 T1 T2 T3
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Section 7 Setting Recipes

7.1.2 Suggested Settings for Groups 1 through 5 (SW1 and SW2)
Multi-Step Speed Control

Suggested SW1 and SW2 Switch Group Settings - Multi-Step Mode

- . Switch Status  |Frequency Reference by SW1 and
Initial Settings C B A SW2 Selection Pattern

Group 1 off off off |Hertz of DS1-4, DS1-5 and DS1-6*
Group 2 off off on 10 hertz
Group 3 off on on 20 hertz
Group 4 on off | on 40 hertz
Group 5 on on on Higher of 60 hertz or VR3**

* Initial setting is 5 Hz.

** See Section 5.3.5.1.
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Setting Recipes

Section 7

7.1.3 Suggested Settings to TM2 Board (Multi-Step Speed Control)

7.1.3.1 DS1 Dip Switch Settings (Multi-Step Speed Control)

DSt Description Switch Settings and Output Description
Multi-Step Speed Control - VR3 enabled
DS1-1 DS1-1 = off DS1-2 = off for maximum s, when Group 5
and Speed Control Mode (SW2-5C, SW2-5B, SW2-5A) = on
DS1-2 Selection Multi-Step Speed Control - VR3 enabled
DS1-1 = off DSt-2=on for minimum s| when Group 1
(SW1-1C, SW1-1B and SW1-1A) = off
DS1-3=o0n Immediate Stop at STOP Command
0S1-3 Stopping Mode Selection Deceleration to St
- op at STOP Command
DS1-3 = off Time of RDS2
DS1-4=o0n DS1-5 = off DS1-6 = off 2Hz
DS1-4=o0n DS1-5 = off DS1-6 = on 3Hz
DS14 Ffegueﬂcv Output quer DS1-4=0n DS1-5=o0n DS1-6 = off S5Hz o
. Limit. (Frequencyis DSt-4=on DS1-5=o0n DS16=o0n 10 Hz
DS1-5 S
and determined by the
DS16 combination of DS1-4, DS1-5 DS1-4 = oft DS1-6 = off DS1-6 = off 15 Hz 4
and DS1-6.) DS1-4 = off DS1-5 = off DS1-6 = on 20 Hz
DS1-4 = off DS1-5=0n DS1-6 = off 25 Hz
DS1-4 = off DSt1-5=o0n DS1-6 =on 30 Hz
oo “?g&ﬂg’_‘gt;‘b', " DS1-7 = off DS1-8 = off
DS1-7 | (Frequency is determined by b2}
and | the combination of DS1-7 and DS1-7 = off DS1-8=o0n See Section 5.3.4.1 =
DS1-8 | DS1-8, in conjunction with the 7o —
epeer control mode (set by DS1-7=on DS1-8 = off s
DS1-1 and DS1-2)) DS1-7=on DS1-8=on
0. T Freq. set by Freq. setting potentiometer
DS1-9 = off DS1-10 = off or 0 - 10 VDC signal .
DS 1+
mg Analog Frequency Reference DS1-9 = off DS1-10=on Freq. set by 1 ~ § VDC signal 15:,.
Selection
DbS1-10 DS1-9=on DS1-10 = off Freq. set by 4 - 20 mA signal =4
DS1-9=o0n DS1-10=o0n Analog freq. setting is hot used

Default stopping method is immediate stop. Extreme caution should be used when changing to
deceleration at STOP command. A long deceleration time will cause driven equipment to require a

greater stopping distance.
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Section 7 Setting Recipes

7.1.3.2 RDS1 (Accel Time), RDS2 (Decel Time),
RDS3 (V/F Pattern) Selections

 Fos2 | | Foss |
e (s50) Noten | oo | e (seer Noten | o0
0 25 0.20 0 Lowest
1 3.00 1 30 0.20 1
2 3.50 2 35 0.20 2 Horizontal
3 4.00 3 40 0.20 3
4 4.50 4 45 0.20 4
5 5.00 5 50 0.20 5
6 5.50 6 55 0.25 6
7 6.00 7 6.0 0.25 7
8 6.50 8 6.5 0.30 8 Hoisting
9 7.00 9 70 0.30 9
A 8.00 A 8.0 0.40 A
B 9.00 B 20 0.50 B
c 10.0 C 10.0 0.50 Cc
D 12.0 D 120 0.75 D
E 15.0 E 15.0 1.00 E
F 20.0 F 200 1.00 F Highest

7.1.3.3 VR1 (Reverse Plug Simulation Gain), VR2 (Quick Stop
Gain), VR3 (Analog Frequency Reference) Selections

VR1 VR2 VR3
Reverse Plug Quick Stop Stepless Speed
Simulation (Gain) (Gain) Adjustment

s s H
3 3 8
-9 a a
3 g g

1.0 0.50 1.0 0.50 DS1-7 and 120

Gain of RDSY/ RDS2 Gain of RDS2 DS1-8 Hz

initial Setting for VR1, VR2 and VR3 is full counterclockwise.
CW = clockwise; CCW = counterclockwise For more information please see Section 6.3.5.
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Setting Recipes Section 7

7.1.4 Suggested Settings for Multi-Step Speed Control

DS Setting For More Information
Oft

11 =
DS Section 5.1.1
Default stopping method is DS1-2 = Oft
immediate stop. Extreme DS1-3=0n Section 5.2.1/5.2.2
caution should be used DS1-4 = On
when changing to .
deceleration at STOP DS1-5=0n Section 6.3.4
command. A long DS1-6 = Off
deceleration time will cause DS1-7 = Off .
driven equipment to require DS18=0f Section 6.3.4.1
a greater stopping distance. SS9 On
n/a
DS1-10 = Off
SW1 and SW2 Output Setting For More Information
SW2-5A =0n
Grow 5 Higher of 60 Hz =
by or Hz set by VR3* SW2-58 = On
oot the O wpoed SW2-5C =On
Group 4
(sW24C, w248 SW2-4A =On
and SW2-4A )
2ot et wpend 40 Hz SW2-4B = Off
SW2-4C =0On
SW1-3A=0n
3
(s, owise 20 Hz SW1-38 =On Section 6.3.4.1
— SW1-3C = Off
Ribiyhvion SW1-2A =On
sols the second speed
— 10 Hz SW1-2B = Off
W) SW1-2C = Off
osis the speed of
FWDREV SW1-1A = Off
S5Hz
o S19§ bﬂ%?’ SW1-1B = Off
- 1-6
2 ) SW1-1C = Off
Name Setting For More Information
Acceleration Time 5 (5.0 seconds) Section 6.3.1
RDS2 Deceleration Time 2 (3.5 seconds) Section 6.3.1
RDS3 VA Pattem 2 (Traverse) 8 (Hoisting) Section 6.3.2
Name Setting For More Information

VR1 Reverse Plug Simulation Full counterclockwise Section 6.3.5.1
VR2 Quick Stop Gain Full counterclockwise Section 6.3.5.2
VR3 | Stepless Speed Adjustment | Full counterclockwise Section 6.3.5.3

* DS1-1 and DS1-2 must both be off in order for VR3 to set maximum speed
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Section 7 Setting Recipes

7.2 Two-Step Infinitely Variable Speed Control Method

Specific settings and connections are required to begin two-step speed control mode
operation. The "recipe" requires both control connections to the control voltage interface card
(SIF-35) and setting adjustments to both the TM2 circuit board (DS1, RDS1, RDS2, RDS3,
VR1, VR2, VR3) and the control voltage interface card (SW1, SW2).

7.2.1 Control Circuit Wiring Diagram
(Two-Step Infinitely Variable Speed Control)

SIF-35 BKl 2
Interface Card }To Brake Circuit
BK2 1 "Xl" nxzn
A A
E 120 VAC !
: P r SPS 7
SP4 6
p
SP3 5
s |
m | SP2 4 Increase Speed Comd. @_Lé 4
N7 | REV 3 RUN Rev./ Hold Comd. O_l?i
FWD A\ 2 . T .
:“ RUN Fwd./ Hold Comd G o
COM 1
TB1]
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Setting Recipes Section 7

7.2.2 Required Settings for Interface SW1 Dip Switch Groups 1 and 2:
Two-Step Infinitely Variable

Required SW1 Switch Group Settings - Two-Step Infinitely Variable

- . Switch Status Frequency Reference by SW1
Initial Settings [t Selection Pattem )
Minimum speed/holding speed
Group 1 off off off Runs at hertz of DS1-4, DS1-5, DS1-6
Hold frequency steady _
Accelerating
Group 2 on off off Frequency is increasing
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Section

7

Setting Recipes

7.2.3 Suggested Settings to TM2 Board

(Two-Step Infinitely Variable Speed Control)

7.2.3.1 DS1 Dip Switch Settings (Two-Step Infinitely Variable)

Ds1 I

Descnption

Switch Settings and Output Description

DS1-1
D.Sn1dz DS1-2 = off 2-Step Infinitely Variable Speed Control Mode
DS1-3=o0n Immediate Stop at STOP Command
DS1-3 Stopping Mode Selection
DS1-3 = off Deceleration to Stop at STOP Command Time of RDS2
DSt1-4=on DS1-5 = off DS1-6 = off 2Hz
DS1-4=o0n DS1-5 = off DS1-6=o0n Mz
DS1-4=o0n DS1-5=0n DS1-6 = off SHz
DS1-4 | Frequency Output Lower Limit. 4= 5= DS1-6 =
DS15 F hcy is determined by DS1-4=o0n DS1-5=0n 1-6=on 10Hz
and the combination of
DS1-6 DS1-4, DS1-5 and DS1-6.) DS1-4 = off DS1-5 = off DS1-6 = off 15 Hz
DS1-4 = off DS1-5 = off DS1-6=o0n 20Hz
DS1-4 = off DSi-5=o0n DS1-6 = off 25Hz
DS1-4 = off DS1-5=o0n DS1-6=o0n 30 Hz
Infinitely Variable Mode Only
DS1-7=oft DS1-8 = off 45 Hz
DS1-7
and Fmggmfm\y;ybﬁmgd"g" for I Dst-7=of | DSt-8=on 50Hz
DS1-8 % is determined by the
ohera SVRaMDSIBor 1 DSt7=on | DSt-8=of 55 Hz
DS1-7 =on DS1-8=o0n 60 Hz
9= 10= Freq. set by Freq. setting potentiometer
DS1-9 = off DS1-10 = off or0 - 10 VDC 8
DS1-9 = off DS1-10=on Freq. set by 1 ~ 5 VDC signal
D.Sn:’-s Analog Frequency Reference red 4 o
Selection
jos1-10 DS1-9=o0n DS1-10 = off Freq. set by 4 ~ 20 mA signal
DS1-9=o0n DS1-10=0n Analog freq. setting is not used

Default stopping method is immediate stop. Extreme caution should be used when changing to

deceleration at STOP command. A long deceleration time will cause driven equipment to require a
greater stopping distance.
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Setting Recipes Section 7

7.2.3.2 RDS1 (Accel Time), RDS2 (Decel Time), RDS3 (V/f Pattern)
Selections

e | S s | e m -
0 2.50 0 25 020 0 Lowest

1 3.00 1 30 020 1 B
2 3.50 2 35 0.20 2 Horizontal

3 4.00 3 40 0.20 3

4 4.50 4 45 0.20 4 i
5 5.00 5 50 0.20 5

6 5.50 6 55 025 6

7 6.00 7 6.0 0.25 7

8 6.50 B 65 0.30 8 Hoisting

9 7.00 9 70 0.30 9

A 8.00 A 80 0.40 A ]
B 8.00 B 9.0 050 B

c 10.0 c 10.0 050 c

D 12.0 D 12.0 0.75 D

€ 15.0 E 150 1.00 E

F 200 F 20.0 1.00 F Highest

7.2.3.3 VR1 (Reverse Plug Simulation Gain), VR2 (Quick Stop Gain),
VR3 (Stepless Speed Adjustment) Selections

(2

VR1 VR2 VR3
Reverse Plug Quick Stop Stepless Speed
Simulation (Gain) (Gain) Adjustment
5 s |/ : 5
2 : ' 3 ‘
a a ] a.
cow | I
1.0 0.50 1.0 0.50 DS1-7 and 120
Gain of RDS1/ RDS2 Gain of RDS2 Ds1-8 Hz

Initial Setting for VR1, VR2 and VR3 is full counterclockwise.
CW = clockwise; CCW = counterclockwise For more information please see Section 6.3.5.
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Section 7 Setting Recipes

7.2.4 Suggested Settings for Two-Step Infinitely Variable
Speed Control

DS1 Setting For More Information
_ DS1-1=0n Section 5.1.3
Default stopping method is DS§1-2 = Off
immediate stop. Extreme DS1-3 = Off Section 5.2.1/5.2.2
cahutlonhshoqld t:e used DS1-4=0On
when changing to
deceleration at stop DS1-5=0n
command. A long DS1-6 = Off Section 6.3.4
deceleration time will cause DS1-7=0n
driven equipment to require DS1-8=0n
a greater stopping distance. DST9 = Of
na
DS1-10 = Off

Setting For More Information

SW1-3C through SW2-5A
have no function in this

mode
Section 6.3.4
SW1-2A = Off
Up to maximum speed o8 =
FWD/REV direction 60 Hz or VR3 SW1-28 = Off
Mhhoi“rrgumw SW1-2C =On
ing s;
5 Hz SW1-1A = Off
I:)(S'S,et5 by 13%1 S—4 SW1-1B = Off
15and DS1-6) SW1-1C = OF

For More Information
5 (5.0 seconds) Section 6.3.1
RDS2 Deceleration Time 2 (3.5 seconds) Section 6.3.1

Acceleration Time

RDS3 VA Pattern 2 (Traverse) 8 (Hoisting) Section 6.3.2

For More information

Reverse Plug Simulation | Full counterclockwise

Section 6.3.5.1

VR2 Quick Stop Gain Full counterclockwise Section 6.3.5.2
VR3 | Stepless Speed Adjustment Full counterclockwise Section 6.3.5.3
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Setting Recipes Section 7

7.3 Three-Step Infinitely Variable Speed Control Method

Specific settings and connections are required to begin three-step speed control mode
operation. The "recipe” requires both control connections to the control voltage interface card
(SIF-35) and setting adjustments to both the TM2 circuit board (DS1, RDS1, RDS2, RDS3,
VR1, VR2, VR3) and the control voltage interface card (SW1, SW2).

7.3.1 Control Circuit Wiring Diagram
(Three-Step Infinitely Variable Speed Control Mode)

[SiF-35 BK1
Interface Card
"Xl" uxzn
A A
l 120 VAC l
Increase Speed Comd —J—c .
—r
Hold Speed Command 5o
RUN Rev. Command O_Lé )|
RUN Fwd. T
wd. Command 6%
TB1]
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Section 7

Setting Recipes

7.3.2 Required Settings for Interface SW1 Dip Switch
Groups 1, 2 and 3: Three-Step Infinitely Variable

Speed Control

Required SW1 Switch Group Settings - Three-Step Infinitely Variable

Initial Switch Status Frequency Reference by SW1
Settings Selection Pattern
C B A
Minimum speed/decelerating
Group 1 off off off Runs at hertz of
DS1-4, DS1-5, and DS1-6
Holding speed
Group 2 on off off Frequency hold command
Group 3 on on off F Acce[ergtmg .
requency is increasing
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Setting Recipes Section 7

7.3.3 Suggested Settings to TM2 Board (Three-Step Infinitely
Variable Speed Control)

7.3.3.1 DS1 Dip Switch Settings (Three-Step Infinitely Variable)

DSt l Description I Switch Settings and Output Description

DS1-1
and Speed s(:ontr_d Mode DS1-1=o0n DS1-2 = on :f:l? Infinitely Variable Speed Control
DS1-2
DS1-3=on Immediate Stop at STOP Command
DS1-3 Stopping Mode Selection DS1-3 = off Deceleration to Stop at STOP Command
= Time of RDS2
DS14 =on DS1-5 = off DS1-6 = off 2Hz
DS14 =o0on DS1-5 = off DS1-6=o0n 3 Hz
4= 5= 6=
DS14 Fmgugmy'l: Output aner DSt on DS1-5=o0n DS1-6 = off SHz
DS1-5 Limit. (Frequency is DS1-4 =on DS1-5 = on DS1-6=on 10 Hz
and determined by the
combination of DS14, DS1-5 DS1-4 = off DS1-5 = off DS1-6 = off 15 Hz
Ds1-6 and DS1-6)
i DS14 = off DS1-5 = off DS1-6 =on 20 Hz
DS1-4 = off DSt-5=o0n DS1-6 = off 25 Hz
DS1-4 = off DS1-5=o0n DS1-6=on 30 Hz
Frequency Output Upper Limit DS1-7 = off DS1-8 = off 45 Hz
DS1-7 for Infinitely Variable Mode
and (Frequency is determined by DS1-7 = off DS1-8=o0n 50 Hz
el B s Ay DS17=on DS18 = off 55 Hz
DS1-7 =0n DSt-8=o0n 60 Hz
0. 10 Freq. set by Freq. setting potentiometer
DS1-9 = off DS1-10 = off or 0 ~ 10 VDC signal
DSt1-9
and | An2lo9 Fregeu;ncv Reference DS1-9 = off DS1-10=o0n Freq. set by 1 ~ 5 VDC signal
ction
Ds1-10 DS1-9 =on DS1-10 = off Freq. set by 4 ~ 20 mA signal
DS1-9=o0n DS1-10=o0n Analog freq. setting Is not used
Extreme Caution:

Default stopping method is immediate stop. Extreme caution should be used when changing to
deceleration at STOP Command. A long deceleration time will cause driven equipment to require a
greater stopping distance.
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Section 7 Setting Recipes

7.3.3.2 RDS1 (Accel Time), RDS2 (Decel Time), RDS3 (V/f Pattern)

Selections
| Fost | ez o
Tie (500) Noteh | o Geey | Time (See) Noen | e

0 250 0 25 0.20 0 Lowest

1 3.00 1 30 0.20 1

2 3.50 2 35 0.20 2 Horizontal
3 4.00 3 40 0.20 3

4 450 4 45 0.20 4

5 5.00 5 50 0.20 5

6 5.50 6 55 0.25 6

7 6.00 7 6.0 0.25 7

8 6.50 8 65 0.30 8 Hoisting
9 7.00 9 7.0 0.30 9

A 8.00 A 8.0 0.40 A

B 9.00 B 9.0 0.50 B

c 100 c 10.0 0.50 C

D 120 D 12.0 075 D

E 15.0 E 15.0 1.00 E

F 200 F 20.0 1.00 F Highest

7.3.3.3 VR1 (Reverse Plug Simulation Gain), VR2 (Quick Stop
Gain), VR3 (Frequency Upper Limit) Selections

(2

VR1 VR2 VR3

Reverse Plug Quick Stop Stepless Speed

Simulation (Gain) (Gain) Adjustment

Wle e === ; Wl - - - Wle e e e e ==
5 ; £ l H :
; : : : : :
g : g : g !
cow L cow [ cow |

1.0 0.50 1.0 0.50 DS1-7 and 120

Gain of RDS1/ RDS2 Gain of RDS2 Ds1-8 Hz

Initial Setting for VR1, VR2 and VRS is full counterclockwise.
CW = clockwise; CCW = counterclockwise For more information please see Section 6.3.5.
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Setting Recipes

Section 7

Speed Control Mode

DS

Default stopping method is
immediate stop. Extreme
caution should be used
when changing to
deceleration at STOP
command. A iong
deceleration time will cause
driven equipment to require
a greater stopping distance.

Setting
DS1-1=0n

DS1-2 =0n

7.3.4 Suggested Settings for Three-Step Infinitely Variable

For More Information

Section 5.1.3

DS13=0n

Section 5.2.1/5.2.2

DS14=0n

DS1-5 =0n

DS1-6 = Off

DS1-7 =0n

DS1-8=0n

Section 6.3.4

DS1-9 = Off

DS1-10 = Off

na

Output

ISW2-5A through SW2-4C
have no function in this

mode
. . SW1-3A = Off
Accelerating to maximum
spﬁed Iir\\v;'i:t‘3 SW13B=0n
60 Hz or SWi3C =On
SWi-2A = Off
Frequency hold/increase OR o
command SW1-2B = Oft
SW1-2C =On
Minimum speed SWi-1A = Off
(set by DS1-4, DS1-5 and SW1-1B = Off
DS1-6)
SW1-1C = Off

For More Information

Section 6.3.4

Acceleration Time

5 (5.0 seconds)

For More Information

Section 6.3.1

RDSs2

Deceleration Time

2 (3.5 seconds)

Section 6.3.1

RDS3

VA Pattem

2 (Traverse) 8 (Hoisting)

Section 6.3.2

For More Information

Reverse Plug Simulation | Full counterclockwise Section 6.3.5.1
VR2 Quick Stop Gain Full counterclockwise Section 6.3.5.2
VR3 | Stepless Speed Adjustment | Full counterclockwise Section 6.3.5.3
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Checks Before Operation Section 8

tion 8: Checks Before ration

After mounting and interconnections are completed, please check for:

Correct connections.

Correct input power supply. (No voltage drop or imbalance, source KVA < 500.)

Please note that 460V input to 230V series control will destroy power section of unit!
No short circuit conditions.

No loose screw terminals. (Check especially for loose wire clippings.)

Proper load conditions.

Precautions:

» Only start the motor if motor shaft rotation is stopped.

» Even with small loading, never use a motor whose nameplate amperage exceeds the inverter
rated current.

» When starting and stopping the motor, be sure to use the operation signals (fwd/rev), not the
magnetic contactor on the power supply side.

* Extreme Caution:
Braking method selection as shipped from Electromotive Systems is set for immediate
stop at STOP command (DS1-3 = on). If changed to decelerate at STOP command
(DS1-3 = off), then extreme caution should be used during deceleration. If
deceleration time is too long, equipment can run into endstop device, causing
damage to equipment or injury to personnel.
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Maintenance Section 9

Section 9: Maintenance

IMPULSE-*S: requires almost no routine checks. It will function more efficiently and last longer if
it is kept clean, cool and dry, observing precautions listed in Section 2.1. Check for tightness of
electrical connections, discoloration or other signs of overheating. During service inspection, tum
off AC main circuit power and wait at least ten minutes before touching any circuit components.
The red charge lamp must be extinguished before touching any components. Failure to adhere to
this warning could result in serious injury.
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Section 10

Troubleshooting

Section 10: Troubleshooting

10.1 Failure Indications of IMPULSE-S./

If IMPULSE«S, malfunctions, the fault lamp (white LED, visible through plastic cover) blinks on
and off. The blinking sequence tells the user the type of fault that has occurred.

Blinking Sequence

Probable Cause

What to Do

Instantaneous
Overcurrent Protection

* Accel/decel time is set tooshort.

* | oad too heavy.
* Power factor capacitor
connected to IMPULSE-S/

s Extend accel/decel time.

Run motor without load.
Check load conditions.
Remove power factor

n = 2 times output. capacitors.
3 ¢ Incorrect V/f pattern selection. | Select the optimum
* IMPULSE«S output VK pattern via RDS-3.
transistor is shorted or ground | ¢ IMPULSE*S/ output
fault condition exists. transistor is shorted or
motor is grounded. Call
Electromotive Systems.
Overvoltage Protection
n = 3times * Decel time too short. ¢ Extend the decel time.

Onn

¢ |nput power voltage >
specification allows.

Correct input overvoltage
problem.

n = 4 times

O0n0n nnnn

Undervoltage Protection

¢ Supply voltage < specification

allows.
¢ Momentary power failure
(> 15ms).

Correct the input power
supply problem. Check
for single phase problem.
inspect busbar system
for collector bounce.

n =5 times Ground Fault
n n .e h n n . n ¢ Transistor module damaged. ¢ Replace transistor
‘ : module.
Microcomputer Fault
n =6 times * Problem always due to high * Install R-C type

00+ 0.0

electrical noise environment.

suppressors on all
contactor/brake coils.
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Troubleshooting

Section 10

10.2 Troubleshooting Flow Chart

1) Motor will not run.

Input
disconnect/CB
turned
on?

Input
contactor closed
(if applicable)?

Input
power within

(L1,L2,L3

continued

+ 10 % nominal ?

Close
disconnect/CB

Energize
contactor

Faulty distribution
system
or faulty wiring

Power on Call
lamp (on TM2 board) o Electromotive
IMPULSE-S/ Systems
lit ? for assistance
Is the
IMPULSES/ Input a
receiving a directional® directional
command? command

* Confirm control voltage on proper terminals when RUN command is given
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Section 10

Troubleshooting

10.2 Troubleshooting Flow Chart (Continued)

continued

RDS3 selection
providing sufficient
starting torque?

Fault/alarm
lamp lit?

Refer to Section
5.3.2/3 for VA
pattern selection.

measure any voltage
on the output terminals

Is the
output voltage
balanced (within 3% of
max. output)?

Is the
motor wiring
OK?

If you require further
assistance please contact
Electromotive Systems
at (414) 783-3500

Please refer to
the fault code chart.
(Section 10.1)

Please
contact
Electromotive
Systems

Please
contact
Electromotive
Systems

Correct faulty
motor wiring
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Troubleshooting Section 10

10.3 Information Check List

IMPULSE-S, adjustable frequency controls and TcontroLs motor control panels are designed to
perform their tasks flawlessly. Should you encounter problems with Electromotive Systems
control products, we invite you to call our customer service department for personal attention.
Before calling, please complete the check list. The information will assist you in successful and
expedient discussion with the Electromotive Systems Service Department.

Electromotive Systems, Inc. phone number: 414-783-3500
Electromotive Systems, inc. fax number: 414-783-3510
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Section 10 Troubleshooting

10.3 Information Check List (Continued)

Control Information:

IMPULSE*S'Model Number: TcontroLs Serial Number:
Setting Values:
RDS1: Fault alarm history: (if any)
RDS2: #1 (#Blinks/Pause)
RDS3: #2 (#Blinks/Pause)
DS1-1 _—______ Group1 #3 (#Blinks/Pause)
Dst-2_____ = SWI1A_____
DS1-3_____ SwWiiB___ VR1
DS14_____ = SWi-1C__ VR2
DS1-6______ Group2 VR3
DSt16___ = SWt2A___
DS1-7..__. ~~ SWi2B___ = Group4
DS1-8_______ SWi-2C________ SW24A
DS1-9______ Group3 Sw2-4B
DS1-10 SWi-3A______ SW2-4C
DS1-10 SWi-3B______ Group5
SW1-3C_____ SW2-5A
SW2-5B
Sw2-5C
Application information:
Hoist: Manufacturer:
Trolley:
Bridge:
Hook Rotate:
Clamp Op.:

System Information:

Power Supply: Motor(s) Data:
Voltage: L1-12 Hp: Rated Amps:
L2-L3 RPM: Aux. Equipment:
L1-13 Rated VAC: 1) Brake
o: (19, 29, 307?) Model Number: 2) Gearbox
Hz: Manufacturer: 3) Other
Source KVA: :
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Troubleshooting Section 10

Terminal TB2
(for Brake)

SIF-35

interface Card
Terminal TB1

(for Input)

SW2
Dip Groups
4and5 Fault
au
§ Indicator LED

Power "ON"
LED
sSwW1
Dip Groups
1, 2and 3

DS1

Dip Switches
RDS1
RDS2
RDS3
TM2 Logic
Card
Terminal E
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Section 10 Troubleshooting

10.4 Power Section Test for IMPULSE-Si

Waming: To avoid serious injury or death, the following tests should be made with power to
the inverter off, the inverter disconnected and the charge lamp completely extinguished.

1) Al tests should be done with an analog VOM
2) Set analog VOM on Rx1 scale and *zero" meter.

3) Locate DC bus on inverter. This can be found at location labeled LW2 (see below). LW2 is
located on the top right edge of the control board. (TM2)

4) Take readings and compare with information included in sections 10.4.1 and 10.4.2.
Note:
L1, L2, L3 = inverter input terminals
T1, T2, T3 = inverter output terminals
P = positive (+) side of DC bus
N = negative (-) side of DC bus

@

P (+) DC Bus
N (-) DC Bus

IMPULSEsS, Control Board

software /
O0om .~

RDS1 RDS2 RDS3 VR1VR2 VA3

OIOOI0J0I0I0[0[0

| ~[QIOIOIOIOIIOIO

b | C00000-Fo

=
—
—_—
-
—_—
—_
_—
—
=3
-
—_—
—
—_—
-
_—
—
—_—
—
—
—

Power Board

Heat Sink
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Troubleshooting Section 10

10.4.1 Input Rectifier Check

Resistance
VOM + probe | VOM - probe
Abnormal

L1 P 5-80Q Ooree
L2 P 5-80Q Oorew
L3 P 5-80Q Oore
P L1 oo #oo
P L2 oo #oo
P L3 oo #oo
L1 N o0 #oo
L2 N oo 2o
L3 N oo #oo
N L1 5-80Q Oore*

L2 5-80Q Oore*

L3 5-80Q Oore*

* A reading of « indicates a pre-charge resistor is open.
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Section 10

Troubleshooting

10.4.2 Output Transistor Check

Resistance
VOM + probe | VOM - probe
Abnormal
T P 5-80Q Ooree
T2 P 5-80Q Oore
T3 P 5-80Q Oore
P T oo #o0
P T2 o #oo
P T3 o0 #oo
T1 N o # oo
T2 o0 #oo
T3 oo #oo
N T 5-80Q Oore
N T2 5-80Q Oore
N T3 5-80Q Oore
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Appendix I External Braking Resistors

Application of the External Braking Resistor (via Con10)

This appendix is referenced in Section 2.3.
The IMPULSE-S: is shipped standard with an external dynamic braking resistor.

The part numbers, outline dimensions and mounting arrangement of the external braking resistor are
given below:

Side View Top View
of Resistor Assembly of Resistor Assembly
— ‘
widh | & S T T T T
w |PF P
— ]
Lenath (L | Hole Center |
| ength (b | | (HC) |

Externai Hole Weight in
Model Number Resistor P/N Diameter ibs. (kg.)
230AFD1-Si
DB2-1 5.625 (143) | 1.125 (29) | 2.375 (60) | 5.00 (127) .35 (.16)
230AFD2-Si
0.218 (5.5)
230AFD3-Si DB2-2 .60 (.27)
8.125 (206) | 1.375 (35) | 3.44 (87) | 7.50 (190)
230AFD5-Si DB2-3 .64 (.29)
460AFD1-Si DB4-1 5.625 (143) | 1.125 (29) | 2.375 (60) | 5.0 (127) .35 (.16)
460AFD2-Si
. DB4-2 0.218 (5.5)
460AFD3-Si 8.125 (206) | 1.375 (35) | 3.44 (87) | 7.50 (190) .65 (.30)
460AFD5-Si DB4-3
DB4-5 10.375 (263) | 1.875 (48) | (344, 9.50 (241)| 0.278 (7) 1.65 (.75)
460AFD10-Si (
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Drive Selection Appendix 11
IMPULSE*S, Drive Selection

IMPULSE-S. - 230 Volt

Class C - 3.0 second decel time

_ 100
20 \ \\
B - 80 \\ 230AFDS-SI \\
8
Ny 70 N
< 230AFD2-Si N
- ¥ ® ~
£ § 50 230AFD3-S1 | N
® S
83 N N
E-% 40 SN S
g =~ 230AFD1-Si N \
= 30
_ 3 N
§ 20 ™S
\
10
0
25 50 75 100 125 150 175
_ Velocity (FPM)
IMPULSE-*S - 460 Volt

Class C - 3.0 second decel time

100 \ \
460AFD3-Si
N
- %0 \ 450AFDS-Si\\ \

- 80
2 AS0AFD2-Si \ proyvi-dige
S
.g 70 . \\
L& 60 <
3]
S 3 \\ \\
] 'g 40
v € N N
Q NG

= 2 30 \
° 460AFD1-Si
3 S

) 10

0 25 50 75 100 125 150 175
Velocity (FPM)
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Appendix 111

Acceleration/Deceleration Settings

Acceleration Deceleration
25 30 0.139 1 3.0 0.139 1
50 30 0.278 1 3.0 0.278 1
75 40 0.313 3 3.0 0.417 1
100 5.0 0.333 5 35 0.476 2
125 6.5 0.321 8 45 0.463 4
150 8.0 0.313 B 50 0.500 5
175 90 0.324 D 6.5 0.499 8
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Recommended Wiring Practices Appendix IV

1) Use surge absorbers (R-C networks) on all relay and contactor coils.

2) Shielded cable shall be used for all low level D.C. speed reference signals (0-10VDC,
4-20 mA). Shield should be grounded only at the AF drive side.

3) Use a minimum of #16 AWG for control wiring, and #12 AWG (or larger) for power wiring.
Size according to N.E.C. table 310-16.

4) The following is required for all dual motor bridge cranes and suggested for center driven
cranes, trolleys and hoists. Upsize the wiring one size for every 25 feet of distance between
AF drive and motor to account for voltage drop (which becomes significant at low

frequencies).

5) Use time delay fuses for AF drive input protection. They shall be sized at approximately
150% of AF drive continuous rated amperage.

6) Control and power wiring (including dynamic braking resistor wiring) shall be kept separate
on terminal block strip.

7) Keep control (directional and speed command inputs to the AF drive) and power wiring from
running together in parallel paths on the panel or in conduit runs. Keep control and power
festoon wiring in different cables and separated.

8) If control and power wiring do meet on a panel, cross them perpendicularly.

9) Before applying power to the AF drive, check the output circuit (T1, T2, T3) for possible short
circuits or ground faults.

10) Always mount the AF drive in its proper (vertical) orientation with at least 3" of clearance on
all four sides. AF drives should be housed in appropriate NEMA rated enclosures for the
environment in which they will be used.

11) Keep AF drive heatsink clear of any obstructions (components on panel) to ensure proper
cooling air flow.

12) If using externally mounted interface boards, or remotely mounted speed reference signals,
use shielded cable from the interface output or remote speed reference to the AF drive
control input terminals.

13) On external input devices (control), hard contact inputs are preferred rather than solid state
inputs into the control voltage input boards (TC-GIF__, TC-SIF__, TC-SLC__).

14) if the input device is a PLC triac output, a 5K ohm, 10 watt resistor may have to be used
between the signal and L2 (X2).

15) AF drives should always have the cover mounted on unit during normal operating conditions
to protect the digital operator (Specific to Electromotive Systems IMPULSE*G Series,
IMPULSE*VG Series and IMPULSE*P series).
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Appendix IV Recommended Wiring Practices

16) All ground terminals or screws (“G” or “E”) must be grounded back to earth ground.

17) If the power source is greater than 500 KVA, there should be at least 3% impedance in the line
between the source and the input to the AF drive.

18) Incoming power supply voltage must be limited to 230 volts + 10% or 460 volts + 10%.

19) On existing wound rotor motor applications >25HP, a line reactor of 3% impedance shall be
required on the load side of the AF drive. (Specific to Electromotive Systems IMPULSEG
Series, IMPULSE+VG Series, and IMPULSE®P series).

20) When using more than one transformer for control power, properly phase each transformer
with respect to other(s).

21) All iine and ground wiring should be disconnected when any welding is being done on or to the
crane.

22) When using the ImpulsesS Series AF drive on existing wound rotor motor applications
oversizing the drive or installing a load reactor is suggested to avoid over-current conditions
upon starting a motor.

23) When supplying single phase input to the AF drive, the amperage of the drive must be derated
by approximately one-half. (Consult Electromotive Systems.)

24) All worm gear box hoist applications require dynamic braking resistors to avoid overvoltage
conditions when lowering the hook.

25) Shding collector bars are not to be used between the drive and the motor. It must be hard
wired (i.e. festoon cable).

** |f there are any questions, or a further explanation of the above recommendations is needed,

please contact Electromotive Systems at 414/783-3500 before proceeding.

** The above recommendations, if followed, will help to ensure trouble-free start-up and

successful operation of the adjustable frequency drive when applied to overhead material

handling equipment.
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Limited Warranty and Terms of Sale Appendix V

Prices: Subject to Change Without Notice F.O.B. Electromotive Systems, Inc.
Terms: Net 30 Days Milwaukee, Wisconsin

Electromotive Systems, Inc., hereafter referred to as Company, guarantees all items manufactured by
it against any defects of material and/or workmanship for a period of two years from the date of
shipment. Company makes NO OTHER WARRANTY, EXPRESSED OR IMPLIED, AS TO THE
MERCHANTABILITY OR FITNESS OF THE ITEMS FOR THEIR INTENDED USE OR AS TO THEIR
PERFORMANCE. Any statement, description or specification in Company’s literature is for the sole
purpose of identification of items sold by the Company and imparts no guarantee, warranty or
undertaking by company of any kind. Components and accessories not manufactured by
Electromotive Systems are not included in this warranty and are warranted separately by their
respective manufacturers

Company'’s sole liability shall be to repair at its factory, or replace any item returned to it within two
years from date of shipment, which Company finds to contain defective material or workmanship. All
items to be repaired or replaced shall be shipped to Company (Note: return authorization by
Company is required) within said two year period, freight prepaid, as a condition to repair or replace
defective material or workmanship. Company's herein assumed responsibility does not cover defects
resutting from improper installation, maintenance, or improper use. Any corrective maintenance
performed by anyone other than the Company during the warranty period shall void the warranty.
Company shall not be liable for damages of any kind from any cause whatsoever beyond the price of
the defective Company supplied items involved. Company shall not be liable for economic loss,
property damage, or other consequential damages or physical injury sustained by the purchaser or by
any third party as a result of the use of any Company supplied items or material.

Company neither assumes nor authorizes any other person to assume for Company any other liability
in connection with the sale or use of items sold by Company.

List prices or discounts are subject to change without notice. Quoted prices will be honored for a
period of 30 days from the date of the written quotation unless otherwise stated.

Orders of $25,000 or more, and orders for special control panels are subject to special terms and
conditions of sale. Refer to those specific sections within this document.

Orders are not subject to alteration or cancellation except upon written consent of Company and
payment of proper cancellation charges, when deemed applicable by Company.

Materials or items may not be returned for credit, without the prior written consent of the Company.
Any authorized return of materials or items shall be subject to a restocking charge equal to 20% of
the net invoiced amount therefor after Company determines that the material or item is in good
condition and may be resold without alteration or service.

Terms of payment are NET 30 days. All materials and items are sold F.O.B. Company'’s shipping
point. Company retains a security interest in all items sold by it so long as they remain in Company’s
possession to secure all obligations of purchaser to Company. A processing fee will be applied to all
invoices for requested prepaid freight charges other than UPS. A service charge will be incurred on
past due accounts extending beyond the terms of sale described above, at a rate of 1 1/2% per
month of the net balance extending beyond 30 days.

Any claim for material or item shortages must be received by Company within 30 days of shipment
and must be accompanied by copies of the bill of lading and packing slip.
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Appendix V Limited Warranty and Terms of Sale

Special Terms and Conditions: Orders of $25,000 or More

Electrification and Control Orders

Drawings and Drawing Approvalis (if applicable)

In most cases, Electromotive Systems will submit drawings for customer approval within 30 days
after receipt of purchase order.

Customer drawing approval and Electromotive Systems credit approval is required before
Electromotive Systems will proceed with parts procurement or assembly work.

Progress payments
25% of total order is required prior to shipment.

75% balance to be paid Net 30 days upon shipment of order.

Customer Requested Changes
Customer shall pay for any additional charges that may be incurred due to customer change orders
as incurred.

Cancellation Policy
Cancellation fee of 10% of order, plus all charges that may to incurred to-date of cancellation, will be
applicable to all orders cancelled after receipt of order.

Credit Approval
All orders are subject credit approval by Electromotive Systems Inc.

All items manufactured and offered for sale by Electromotive Systems, Inc. are subject to limited
warranty and terms of sale. These special terms and conditions are part of the limited warranty and
terms, and only supersede to take exception to said warranty and terms section of this document for
a complete description.

Special Terms and Conditions: Orders for Special Control Panels

Drawing and Drawing Approvals
In most cases, Electromotive Systems will submit drawings for customer approval within 30 days

after receipt of purchase order.

Customer drawing approval and Electromotive Systems credit approval is required before
Electromotive Systems will proceed with parts procurement or assembly work.
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Limited Warranty and Terms of Sale Appendix V

Special Terms and Conditions: Orders for Special Control Panels
(Continued)

Progress Payments
25% of total net order is required upon drawing approval.

25% of total net order is required prior to shipment.

50% balance to be paid Net 30 days upon shipment of order.

Customer Requested Changes
Customer shall pay for any additional charges that may be incurred due to customer change orders
as incurred.

Cancellation Policy
Cancellation fee of 10% of order, plus all charges that may be incurred to-date of cancellation, will be
applicable to all orders cancelled after receipt of purchase order.

Credit Approval
All orders are subject to credit approval by Electromotive Systems, Inc.

All items manufactured and offered for sale by Electromotive Systems, Inc. are subject to limited
warranty and terms of sale. These special terms and conditions are part of the limited warranty and
terms, and only supersede to take exception to said warranty and terms as specifically outlined.
Refer to limited warranty and terms section of this document for a complete description.
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