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Forward

Thank You!

We at Electromotive Systems, Inc. appreciate your purchase of this IMPULSE+«VG+ adjustable
frequency drive. When propetly installed, operated and maintained, the IMPULSEVG + will
provide a lifetime of reliable, trouble free operation. It is MANDATORY that the person who
operates, inspects, and maintains this equipment thoroughly read and understand this manual.

This manual has been designed to serve as a self-supporting guide for the proper installation,
operation, and maintenance of the IMPULSE+«VG+ adjustable frequency drive. Init, you'll find
step-by-step instructions covering topics ranging from installation to preventative maintenance
and troubleshooting. 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 414/783-3510.

Warning!

« Do not touch any circuit components while the main, AC power is on. In addition,
you must wait until the red "Charge" lamp is extinguished before performing any
service on the unit. It may take as along 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.

* Do not check signals during operation.
* Be sure to ground the IMPULSE«VG+ unit using the G (E) terminal.

* Never connect the main output terminals (T1, T2, T3) to the incoming three-phase AC
source (L1, L2, L3). This will damage the unit!

© 1994 ELECTROMOTIVE SYSTEMS, INC.

All rights reserved. The above notice applies to ali 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<VG+ Instruction Manual - ©1994 Electromotive Systems, Inc. 1
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Introduction Section 1

Section 1: Introduction

1.1 General

The IMPULSEsVG+ represents a new age in adjustable speed motor controls. The
IMPULSE«VG+ goes far beyond prior VFD designs by adopting true torque control capabilities.
The IMPULSE-VG+ uses insulated gate bipolar transistors (IGBT), a 16 bit microprocessor and
Texas Instrument's newest digital signal processor (DSP) to provide unsurpassed operability and
safety to crane and hoist applications.

The IMPULSEVG+ incorporates a high performance, pulse width modulated (PWM) design
generating the optimum current waveform to produce any desired speed and torque from a
conventional AC motor.

The IMPULSE«VG+ is a unique hardware and software configuration specifically designed to
meet the severe demands of cranes and hoists. This product is the direct result of experience in
applying adjustable frequency drives to satisfy the demanding requirements of this market. Listed
below are a few of the key features:

« Easily configured for conventional pendant or joystick control.

» Can be directly interfaced with 120VAC control signhals.

» User selected speed control methods--multi-step (up to 9) or infinitely variable speed
(by analog joystick or pendant).

< Brake Proving at Start and Stop.

» Ultra-Lift™ for high speed operation of lighter loads.

» Micro Positioning Control™ for precise position or spotting of the load.
« Load Float™ (servo control of position).

« Slack Cable detection for operation of bucket hoists.

« Alternate Torque Limit for load testing.

= Upper and Lower Limit Input and special functionality.

« Fault annunciation for safety and reliability.

2 IMPULSE-VG+ Instruction Manual - ©1994 Electromotive Systems, Inc.
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Section 1 Introduction

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 indicate 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-VG+ is damaged or lost, immediately notify both the carrier and
Electromotive Systems.

1.3 Verify Model Number on Ratings Sticker

Before you mount the unit, you should first verify the voltage, current and horsepower ratings
on the ratings label to ensure that it matches with your application requirements.

The model numbering system is shown below:

[
W
o
>
T

L,

|
o

Rated Input Voltage
(39, 50/60Hz)
Available in
230 or 460V

models — IMPULSE-VG+ Model

Horsepower Rating

Meaning: Adjustable Frequency Drive

IMPULSE=VG+ Instruction Manual - ©1994 Electromotive Systems, Inc.
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Installation Section 2

Section 2: Installation

Special Note: If you purchased this IMPULSE*VG+ 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

The selection of the proper mounting location of the IMPULSE=VG+ is imperative to achieve
optimum performance and a normal operating life. These units should always be installed in areas
where the folllowing conditions exist:

+ Ambient operating temperature is: +14 to + 122 °F (open chassis) or +14 to 104 °F
(for NEMA 1).

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

Make sure there is sufficient clearance around the IMPULSE+VG+ for cooling and maintenance

purposes (see below). To maximize effective air flow and cooling, the IMPULSE+«VG+ should be
installed with its heatsink fins oriented vertically.

Your installation should adhere to the following recommended minimum clearances.

&
24
inchesl

VN

LCLLARLLLLLRRBLR AR RN,

t
AT ATTHIH LT LT LT R R L LML LG LR RS SRS

L= |

"XI
v

4

R e e e R A A ENSAANSENANNSANANNY

LLLTTR AR AL LR AR TR R LR RN E N

21 > L
fch ch 24 >4
inches .=
mchesl
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Section 2 Installation

2.3 IMPULSE*VG+ Dimensions - 230V

Air
d- 4 places F‘OWE
W Sy : m
y [~
\
AN
7 A
s s
VT
Vi
/|
v A & A?‘ | |
wi o
) w - D

Dimensions in inches (mm)

Vsl Number
H H1

w0 pow o] d

7.48 11
b30AFD1-VG 1 y
* 11.97 (190) 11.22 ®)
030AFD3-VG+ 3 8.05 (304) 8.86 7.09 (285) 15
030AFDS5-VG+ 5 (204.5) (225) (180) @)
>30AFD7.5-VG+ 75 13.94 13.19 22
230AFD10-VG+ 10 (354) 10.04 (335) o3¢ | (10
9.84 19.69 (255) 7.87 19.09 Meé 46
30AFD15-VG+ 15 (250) (500) (200) (485) 1)
9.65 60
>30AFD20-VG+ 20 y
12.80 21.65 (249) 10.83 21.06 @n
(325) (550) 10.04 (275) (535) >
b30AFD30-VG+ 30 (255) 32)
>30AFDS50-VG+ 50 153;)
18.70 31.50 11.02 1476 30.71 393 |69
475 800 280 (375) (780 M10
>30AFD75-VG+ 75 (“475) (800) (280) ) 143
(65)
23.62 50.39 17.82 21.65 49.02 472 | 337
R30AFD100-VG+ | 100 ©00) | (1280) (453) (550) | (1245) M2 |(153)
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Installation Section 2

2.4 IMPULSE*VG+ Dimensions - 460V

A
/— d- 4 places Howg
i § ]
H| H E
ey
////
' 7
4,7
v \ b- ~
w1
w D

Dimensions in inches (mm)
Model Number
| W | H | D | wi]Hi|

M60AFD1-VG+ 8.66 20
460AFD3-VG+ 3 8.05 |13.94](220) | 7.09 |13.19 9
AGOAFD5-VG+ 5 1(204.5) | (354) (180) | (335) 27
460AFD10-VG+ 10 236 | (10)
[460AFD15-VG+ | 15 | 9.84 |19.69]|10.04 | 7.87 [19.09] M6 | 49
I60AFD20VG+ | 20 | (250) | (500) | (255) | (200) | (485) (22)
12.80 |21.65 10.83 [21.06 71
A60AFD30-VG+ | 30 | a5y | (550) @75) | (535) @2)
460AFD40-VG+ | 40 93
13.78 | 28.54 9.84 |27.76 | 314 | (42)

350) | (725 250) | (705) | M8
460AFD60-VG+ | 60 (350) | (725) (250) | (705) 99
11.02 (45)
(280) 194
460AFD75-VG+ | 75 (88)
2264 |36.42 18.70 |35.43 | 393 | 203
A60AFD100-VG+1 100 | 76, | (gos) 475) | (900) | M10 | (92)
12.99 229
460AFD150-VG+ | 150 (330) (104)
2362 |53.54|17.83 [21.65 |52.17 374
AGOAFD200-VG+| 200 | eh0) |(1360)| (453) | (550) |(1325) (170)
460AFD250-VG+ | 250 793
37.40 |57.09]17.13 55.12 | .472 | (360)

950) |(1450)] (435) (1400) | M12
160AFD300-VG+ | 300 (950) [(1450) t 793
(360)
37.97 |62.99]17.91 61.02 925
460AFDA00-VG+1 400 | o650y 1(1600)| (455) (1550) (400)

1 refer to the figure on the next page for the locations of the mounting holes,

6 IMPULSE*VG+ Instruction Manual - ©1994 Electromotive Systems, Inc.
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Section 2 Installation
2.4 IMPULSE*VG+ Dimensions - 460V (Continued)
t from preceding page. we
W51, we
e
4+
+ v+
KPR
w2 '[‘w'
w1
Dimensions in inches (mm)
Model Number Mounting
460AFD250-VG+] 250 |0953 |17.32 [ 12.20 | 3346 | 1122 | 22.24
460AFD300-VG+ | 300 | (750) | (440) | (310) } (850) | (285) | (565)
2953 | 17.32 | 1220 | 34.37 | 11.73 | 22.64
460AFDA00-VG+] 400 | 7o | a0y | 310) | 873) | (298) | (575)
IMPULSE-VG+ Instruction Manual - ©1994 Electromotive Systems, Inc. 7
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Installation Section 2

2.5 CDBR Braking Unit Dimensions

iz

/_d-4places
Jhi R A

\\/

N 8
\\\

LI

Dimensions in inches (mm)

w H

w1 H1

7.09 | 14.57 | 7.87 | 5.51 | 13.78
CDBR-2110 60 | (180) | a370) | (200) | (140) | (350) (4.54)
713
iCDBR‘zozz 5 | s51 |11.02]| 629 | 3.94 | 1023 (3.24)
—— w1 (140) | 280) | 160) | (100) [ 260) | . (;Zg)
(6) -
866 |7476 | 787 | 709 [13.98 T3
CDBR-4090 S0 | (220) | 375) | (200) | (180) | (355) (5.45)
084 | 1476 | 7.87 | 8.27 | 13.908 27.19
(COBR-4220 150 | 250y | (375) | (200) | (210) | (355) (12.34)
8 IMPULSE-VG+ Instruction Manual - ©1994 Electromotive Systems, Inc.
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Section 2 Installation

2.6 230V IMPULSE«VG+ Specifications

ode be 230AFD(Hp)-VG+
Inverter Rating (Hp) 1 3 5 7.5 10 15 20 30 50 75 100
nverter Rating (kW) 0.7 22 37 55 7.5 " 15 22 37 55 75
Rated Current (A) 4.8 9.6 16 24 32 48 64 96 160 224 300
Max. Continuous Current (A} 5.4 ik 18 27 36 54 72 108 180 252 | 337
V:;;“:‘gm;csy“"p'y 3-phase, 200, 208, 220, or 230 VAC; 50 or 60 Hz
::ma:ﬁ‘zrl‘mm Vottage + 10% of nominal
é::?cwnfab:.z‘:mm Frequency + 5% of nominal
[Control Method Fully digital vector controf, sine wave PWM
Max. Voltage (VAC) Output 3-phase, 200, 208, 220, or 230 VAC (maximum depends upon input supply)
Rated Speed Up to twice (Ultra-Lift function) motor nameplate RPM
Output Speed Control Range 1000 to 1, plus zero servo function
Output Speed Precision 0.01% (with digital reference command, -10 to +40°C); 0.1% (with analog reference command, 25 °C + 10°C)
[Speed Ret. Resolution 0.01 % (by digital operator ); 0.1% by analog ref (10bits/10V); 0.03% by Al-14U (14 bits/10V)
Output Speed Resolution 0.01 % (1/ 30,000)
[Overload Capacity 150% of rated for 1 minute; 130% of max. continuous for 1 minute

flemote Speed Ret. 0- 10 VDC (20 k2); 4- 20 mA (250 Q); + 10 VDG (optional); Serial (optional)

[Sources
Accel/ Decel Times 0.1 to 3,000 secs.; two sets; each parameter (4 total) is independently adjustable
Braking Torque Approx. 20 % (if motor and inverter are sized 1:1); 150% or more is optional with dynamic braking
Motor Overload Protection Electronic, frequency dependent, overload relay (field-programmable) or by thermistor feedback
Overcurrent Protection Level 200% of rated current
Blown Fuse Protection Yes
[Overvoltage Protection Level 400 VOC
¥ ::l;rvoltage Protection 210 VDG
Power Loss Ride-thru Minimum time is 15 mS, maximum time is 2 seconds
Heatsink Overtemperature Thermostat trips at 90 °C (in addition, model 230AFD50-VG+ and above also have fan loss detection)
fTorque Limit Selection ) Separate functions for forward, reverse, regenerative (all selectable from 0 ~ 300%)
Ground Fautlt Protection Yes
Other Protection Functions Speed deviation, overspeed, mechanical brake failure, lost output phase, failed oscillator, PG disconnect
[DC Bus Voltage Indication Yes, charge LED'is on until DC.bus ~oltage drops below 50 VOC
" [ocation Indoors, protected from moisture, corrosive gases and liquids
jAmbient Operating Temp. 14- 104 °F (-10- +40°C) for NEMA 1 type; 14- 122 °F (-10 - +50 °C) for open chassis type
[Storage Temperature -4 - 140 °F (-20 - +60 °C)
Humidity 90% relative, non-condensing
Vibration 1 G less than 20 Hz, 0.2 G from 20-50 Hz
IMPULSE=VG+ Instruction Manual - ©1994 Electromotive Systems, Inc. 9
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Installation Section 2

2.7 460V IMPULSE<VG+ Specifications

Mode! Number 460AFD(Hp)-VG+
Inverter Rating (Hp) 1 3 5 10 15 ] 20 ] 30 | 40 | 60 75 | 100 | 150 | 200 | 250 | 300 | 400
Inverter Rating (kW) 07 |22 {37 75 11 15 ] 22 | 30 | 45 85 | 75 {110 | 160 | 185 | 220 | 300
Rated Current (A) 26 48 8.0 16 24 32 48 64 96 128 | 165 | 224 | 300 | 340 | 450 | 600
Max, Continuous Current (A) 29 | 54 | 9.0 18 27 | 36 54 72 | 108 | 144 | 180 | 252 | 337 | 380 | 506 | 675
c::;::‘&"“;fz:‘”u;;“"w 3-phase, 380, 400, 415, 440, 460, or 480 VAC; 50 of 60 Hz
é:m;npu( Voitage + 10% of nominal
:‘Im;l;r:npu( Frequency 1 5% of nominal
Control Method Fulty digital vector control, sine wave PWM
Max. Voltage (Vac) Output 3-phase, 380, 400, 415, 440, 460, or 480 - VAC {maximum depends.upon input supply) .-. -~
Rated Speed Up to twice (Ultra-Lift function) motor nameplate RPM
Output Speed Control Range 1000 to 1, plus zero servo function
Ot s Pt T s comhare, T ] o
Speed Ret. Resolution 0.01 % (by digital operator ); 0.1% by analog ref (10bits/10V); 0.03% by Al-14U (14 bits/10V)
Output Speed Resolution 0.01 % (1/.30,000)
Overload Capacity 150% of rated for 1 minute; 130% of max. continuous for 1 minute
Remote Speed Ref. Sources 0- 10 VOC (20 kQ2); 4- 20 mA (250 Q); + 10 VDC (optional); Serial (optional)
Accel/ Decel Times 0.1 10 3,000 seconds; two sets; each parameter (4 total) is independently adjustable
Braking Torque Approx. 20 % (if motor and inverter are sized 1:1); 150% or more is optional with dynamic braking
Motor Overload Protection Electronic, frequency dependent, overload relay (field-programmable) or by thermistor feedback
Overcurrent Protection Level 200% of rated current
Blown Fuse Protection Yes
Overvoltage Protection Level 800 VDC
Undervoltage Protection Level 420 VDC
Power Loss Ride-thru Minimum time is 15 mS, maximum time is 2 seconds
Heatsink Overtemperature Thermostat trips at 90 °C (model 460AFD75-VG+ and above also have fan loss detection)
Torque Limit Selection Separate functions for forward, reverse, regenerative (all selectable from 0~ 300%)
Ground Fault Protection Yes
Other Protection Functions Speed deviation, overspeed, mechanical brake failure, lost output phase, failed oscillator, PG disconnect
DC Bus Voltage indication Yes, charge LED is on until DC bus voltage drops below 50.VDC
Location Indoors, protected from moisture, corrosive gases and liquids -. - . .
Ambient Operating Temp. ‘ 14- 104 °F (-10- +40°C) for NEMA 1 type; -‘1 4-122°F (-'10—-4-56 °C) for open chassis type
Storage Temperature -4 - 140 °F (-20 - +60 °C})
Humidity 90% relative, non-condensing
Vibration 1 G less than 20 Hz, 0.2 G from 20-50 Hz
10 IMPULSE=VG+ Instruction Manual - ©1994 Electromotive Systems, Inc.
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Section 2

Installation

2.8 CDBR Braking Module Specifications

O VO 460 VO
DB Module Mode JIAM COBR-2022| CDBR-2110 {CDBR-4045| CDBR-4090 | CDBR-4220
Applicable Motor Output Hp 15 60 30 50 150
Max. Diz‘ggi{(gz)cu"em 60 250 60 100 250
Rated Discharge Current (A) 20 80 18 30 80
Braking Start Voltage 330/345/365/380V 13V - 630/660/690/730/760V 16V
Max. Hysteresis Error =8V =16V
vDC 243 to 400V 460 to 800V
VAC na 2310?/', Solbotz a 4810?/', Solbotiz
Fin Overheat Thermostat

Power Charge Indication

Charge lamp stays ON until bus voltage drops below 50 VDC

Location

Indoor {protected from corrosive gases and dust)

Ambient Temperature

+14 to 140°F (-10 to 40°C) {no freezing)

Storage Temperature

-4 10 140°F (-20 to 60°C)

Humidity

90% RH (non-condensing)

Vibration

1G less than 20Hz, up to 0.2G at 20 to 50Hz

Protective Configuration

Wall-mounted enclosed type .

IMPULSE-VG+ Instruction Manual - ©1994 Electromotive Systems, Inc.
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Wiring Section 3

Section 3: Wiring

Special Note: If you purchased this IMPULSE*VG+ as part of an Electromotive Systems
pre-engineered, TcontroLs® motor control panel you should skip Section 3 and proceed directly
to Section 4.

The wiring of the IMPULSE*VG+ can be separated into several categories: power, encoder,
cantrol inputs and control outputs. The block diagram (below) should serve as a map to the
appropriate section of this manual which explains the proper wiring of each unit. Following these
sections in order will allow you to easily make the proper connections.

Sec. 3.2 DB Wiring
HBC
Dynamic | ——
Braking
HBCB
Module Resistor -
1
] 1
IMPULSEVG+
Sec. 3.1 Power Wiring
TN
o o 41-1- Brake
[
1
e —— {
Sec.3.3 I PG-X
Encoder { Card
Wiring | (On4CN)
Sec.34 = b [N [ S — Sec.3.5
Control : : Control
Inputs t | Outputs
: : To
VGINto (|| VeouT Brake
Board : : Board Control —
t OonT8B2
(On 2CN) B ( ) and
To : : Fault
120 VAC | : QOutputs
Input : |
Command o ———— -1 e
Interface | Watchdog |
Circuits | Board il
| (VGWDDB),|
s
________ 1
VGIF :
(OnTB1) i
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Section 3 Wiring

3.1 Main Power Wiring

The basic power wiring is illustrated in Section 3.1.2. Please remember to follow NEC
guidelines when selecting the wire and branch circuit protection devices.

3.1.1 Main Circuit Input/Output Considerations

The main input power on L1, L2, L3 is phase sequence insensitive (may be CW
or CCW). Input sequence will not affect motor rotation direction.

* When the inverter output terminals (T1, T2, T3)-are connected to motoriterminals T1, T2,
T3, respectively, the motor must rotate counterclockwise (viewed from opposite the shaft
end) when a Forward Run command is given. (For hoisting applications, it is mandatory
that Forward results in lifting (up direction).) To reverse the direction of rotation,
interchange any two motor leads. (You may also need to change the encoder wiring.

Please see Section 3.3.) Note: Switching the input wiring to the inverter will not
change the motor direction!

* Never connect the incoming three-phase AC power to the inverter output terminals
T1, T2, T3.

» There should be no contact between wiring leads and the IMPULSE*VG+ enclosure.
A short-circuit could result.

« Never connect power factor correction capacitors on the inverter input or output.

» Never open or close inverter output contactors (between inverter and motor) unless the
motor's inrush current (typically 500-600% of motor rated current) has been taken into
consideration when the inverter model was selected.

* Redundant brake contactors (HBC and HBCB) are used to prevent an.unsafe condition
resulting from the potential failure of a single device.

« The thermistor leads, if used, must be separated from the power wiring and must use a
shielded, twisted-pair cable (Belden 8760, or equivalent). Also, limit the maximum wiring
distance to 330 feet (100 meters).

IMPULSE*VG+ Instruction Manual - ©1994 Electromotive Systems, Inc. 13
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Wiring Section 3

3.1.2 Power Wiring Diagram

HBC  HBCB
[ |
1 I
{1 I
[ H8
|1 11 i
1 | p— , !
1 HPLS_ |+ sec note below :
—4—O0<30—+—
______ | i 1
r _
(  mccs ! O |
i o | IMPULSE-VG e i
: FUSED DISC. i + Y= ! i
i
) e W L1 T ! % % ; d !
1 " | '
3-phase N J' { ! H
input power 7 ! ° o L2 T2 { 1
{ i
S ! L3 T3 L d
7 h___"_f___: \ / : T
{oFuseny !
S O e S -
:::’\:;o::miﬁa : ‘ §1 Thomestor
HPB= Hoist Power Bypass N t ! L
HPLS= Hoist Power Limit Switch ‘"ij —————————————— -
r
Note: if these are used you must also
intedock the HPLS to the IMPULSE-VG+
via a control circuit intedock. Please refer
to section 3.4 for details. G Q—_l
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Section 3 Wiring

3.1.3 Grounding Considerations

Connect a positive ground using terminal E on the drive chassis or power terminal strip.

» Wire size should be selected according to the charts on the following pages. The lead
length should also be kept as short as possible.

+ Ground resistance should be 100 Q or less.

= Never ground the IMPULSE+VG+ along with welding machines, large current
machines, etc. Run the ground for the IMPULSE*VG+ in separate.conduit.

» When several IMPULSEsVG+ units are used together they should all be directly grounded
to a common ground pole. Alternatively, connecting all of the IMPULSE«VG+ 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

g

d

verter 1
Inverter 2
Inverter 3

Inverter 3

@
Inverter 1
Inverter 2

IMPULSE*VG+ Instruction Manual - ©1994 Electromotive Systems, Inc. 15
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Wiring Section 3

3.1.4 Suggested Input Fuse, Circuit Breaker and Wire Sizing

In order to comply with most safety standards you should have some disconnecting means and
branch circuit protection between the incoming three-phase power supply and the IMPULSE*VG+.
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 following tables provide the
recommended ratings for each of the IMPULSE*VG+ models.

Caution: The following guidelines are only suggested values. You should always be sure to
conform to your local electrical codes and wiring practices.

230 Volt Units:

Rated Current (A) Wiring Size (AWG/MCM)
Molded
Model Number Power
Hp  [Current CT)]input Fuse gase‘ Circut | Contro!
ircuit Wirin Wiring
Breaker g
230AFD1-VG+ 1 4.8 8 10 14-10
P30AFD3-VG+ 3 9.6 15 20
12-10
230AFD5-VG+ 5 16 25 30
P30AFD7.5-VG+ 7.5 24 30 50
10- 8 14- 10
P30AFD10-VG+ 10 32 40 60
230AFD15-VG+ 15 48 60 8-6 16- 14
100
P30AFD20-VG+ 20 65 80 8-4
230AFD30-VG+ 30 96 125 150 4- 1
P30AFDS50-VG+ 50 160 200 225 4-2
2- 4/0
P230AFD75-VG+ 75 224 300 400 3-2
P30AFD100-VG+ 100 300 400 600 M éﬁ4 00 1-2/0

16
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Section 3 Wiring

3.1.4 Suggested Input Fuse, Circuit Breaker and Wire Sizing

(Continued)
460 Volt Units:
Rated Current (A) Wiring Size (AWG/MCM)
Rated
Model Number Molded Case] Power
Current (CT) | nput Fuse Circuit Circuit (;J/an?rol Ground
Breaker- Wiring iring
460AFD1-VG+ 1 2.6 4 5
M60AFD3-VG+ 3 4.8 8 10 14-10 14-10
M60AFDS-VG+ 5 8.0 12 20
ME60AFD10-VG+ 10 16 25 30 12-10
M60AFD15-VG+ 15 24 30 50 10-2
10-8
ME60AFD20-VG+ 20 32 40 60
MU60AFD30-VG+ 30 48 60 8-6
100 8-2
M60AFD40-VG+ 40 64 80
4-1 16-14
ME60AFD6B0-VG+ 60 96 125 150 6-2
MB0AFD75-VG+ 75 128 175 225
4-2
M60AFD100-VG+ 100 165 225 300 2-4/0
ME60AFD150-VG+ 150 224 300 400 3-2
M60AFD200-VG+ 200 300 400 _
s00 140 MOCM4O 1.2/0
M60AFD250-VG+ 250 340 450
460AFD300-VG+ | 300 450 600 800 MCM650 x 1/0-2/0
460AFD400-VG+ | 400 600 800 1000 2 2/0
IMPULSE=VG+ Instruction Manual - ©1994 Electromotive Systems, Inc. 17
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Wiring Section 3

3.1.5 Line Voltage Selection for IMPULSE-VG+ Logic
Power Supply

The IMPULSE-VG+ logic power supply of some units is derived from a control transformer.
(This applies to 460V units that are 15 Hp or higher). This transformer has multiple taps on its
primary to accommodate different incoming line voltages. To select among the different primary
windings, move the jumper plug on the small PC board as shown below. The initial setting is in
the 460V position (shaded in the drawing below).

460 Volt IMPULSEVG+ Units

=== A
L1 [
L] [

SCN 220/ 400/ \460V
230V 415V

6CN

(=

Fuse

@ YPET31001 ETX002900 @
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Section 3

Wiring

3.2 Dynamic Braking Module (CDBR)

The IMPULSE«VG+ flux vector control unit was designed specifically for hoisting applications.
The dynamic braking circuit is an integral component of a hoisting system. Dynamic braking is
used to dissipate the regenerative energy from the motor while lowering the load. As a result, the
ratings of the DB components conform with the actual application requirements (HMI
classification). This section gives the necessary wiring information corresponding to motor/drive
Hp rating. When you are ready to wire the DB module, please refer to the appropriate diagram on

the following pages.

3.2.1 Dynamic Braking Module (CDBR) Wiring. Precautions

« Select the proper wire size in accordance with NEC requirements.

 Bring the wiring into the DB module through the holes in the bottom of the enclosure. Make
a cross-cut in the rubber bushings supplied with the unit, then feed the wire through. This
will provide the CDBR module components with an extra degree of protection from

environmental contaminants.

= Separate the DB module power wiring from all control wiring.

+ The wiring distance between the CDBR module and the IMPULSE*VG+ unit must be less

than 16.4 feet (5 meters).

¢ The wiring distance between the braking resistor and the CDBR module/inverter must be

less than 32.8 feet (10 meters).

can be paralleled. (Consult Electromotive Systems applications engineers for more
information). You can connect up to 10 of these units in a “master/slave" configuration.
An application can have multiple slaves, but only one master. The individual CDBR
modules are configured as either a master or slave with.a small- jumper plug found on the
PC board. Wire the master/slave outputs as shown below. with-a twisted-pair, shielded
cable (Belden 8760 or equivalent).. Finally;.connect all.of the thermal switches (terminals 3
and 4) in parallel and interlock them with your run-circuitry:

N

|\ s

2 [

If your application demands exceed the capability of a single CDBR module, these units

10O

1
2

- OC bus +DC bus
A
THERMAL SWITCH THERMAL SWITCH THERMAL SWITCH
TO LOGIC CIRCUIT TO LOGIC CRCUT TOLOGIC CIRCUT
3[_g*; 14 08 MOOULE 3] o= |4 0B MODULE 3 g% 14 o8 mODULE
- - L
RESISTOR |P ressToR P resstor [P
MASTER MASTER [—C:)—‘ { MASTER
I_PO i l — PO o ° 0 ol °
8 8 g B gl
LEVEL o LEVEL LEVEL
OETECT | siave CETECT | sTave OETECT | stave
N N
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Wiring Section 3

3.2.2 DB Module Wiring as a Function of Drive Rating

10 Hp and below (230 and 460 Volts):

RESISTOR
B2

Bi/+ l { } .

L2  + T2

L3 * T 4 4 'i\ 13

N/- 11 I G

ww Ctl-roc%‘:ry
Cooling Fan
15 and 20 Hp (460 Volt);
RESISTOR
l 82
+1/+ I } = .
p I T
2 1+ T2
3 * T 4 - [; 13
N/- 11 l
L
, (oS creuiny
400 i
12200 3 m-g Cooling Fan )
! ﬂ:D—} t
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Section 3 Wiring

3.2.2 DB Module Wiring as a Function of Drive Rating

(Continued)
15-100 Hp (230 Volt): THERMAL SWITCH
ngc;ccrfm
S‘Lo-«—o_]' 4
regstor P
IPO PR < Note: coofing fans are only
8 71 used on model CDBR-2110 and
e modets CDBR-4090 and COBR-4220.
DETECT
BE DB MODULE s -. q
«3P3
+1/+ r(?—
L1 l T
L2 + T2
L3 * T - '; 13
e o e
s
b
)] @‘8 Cooling Fan

30-400 Hp (460 Volt): |  TeRwacswirox

TO LOGIC CIROUIT
A 2

3T_°+O_I 4

Note: coofing fans are only
used on model CDBR-2110 and
models CDBR-4090 and COBR-4220

+1+ l—Q':D-

u l

T

13

SR L2 ]

Logic
s
- ¥‘°" Cooling Fan
b2 ;F:@{} ™
TN
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Wiring Section 3

3.2.3 Line Voltage Selection for CDBR Braking Units

The CDBR braking units supplied with the drive must be set to correspond with the incoming
power supply. This is achieved by changing the position of the CP1 shunt to the desired value.
Select from the various CP1 shunt values on the small PC board as shown below. The initial

setting is in the 230/460V position, depending upon the CDBR model number (shaded in the
figure below).

200 Volt CDBR Units
D11-A91290-4
l | |©|D|D|B|®
GEN 33 P 1 2 3
ﬂ___84 200V
‘ CLASS
230V |[eiiioy
220V | o e
208V | o o
200V { o o
1 2 3 4 of 6
o |DDDDDD| o

400 Volt CDBR Units

D11-A91290-4

{ | © @ @ @ @ | | Note: the model

GEN S8 P

1 2 3 CDBR-4220 also has a
separate voltage selector
“: s4 400V board used to power the
CLASS coqling fa{]. You must-also
=a0d]] 460V verify the jumper on this
e o | 440V board is set to correspond
with the three-phase, AC
° o | 415V input voltage. See diagram
e ° | 400V in Section 3.1.5 (460 Volt
e | 380V Class).

1 2 3 4 5 6

o |DDDD DD o
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Section 3 Wiring

3.3 Encoder Wiring

The shaft-mounted encoder is used to provide speed and shaft position feedback to the
IMPULSEVG+ unit. Without this device, the flux vector control cannot operate properly. The
encoder must conform to the following minimum specifications:

+ 12 VDC supply (if current demand is greater than 200 mA, an auxiliary power supply must
be provided to drive the encoder).

« Quadrature (A and B channels, Z is not necessary).
« Line driver output circuit.

* Pulse per Revolution (PPR) count to give less than 300 KHz at maximum speed (1024 PPR
is normal).

« The encoder must be direct coupled to the motor shaft via a zero backlash type coupling.
Do not connect the encoder by using chain or pulley drives between the motor and
encoder. And do not connect the encoder on the low speed shaft of a speed reducer.

3.3.1 Encoder Wiring Precautions

Encoder wiring precautions:

Use a twisted-pair, shielded cable (Belden 9730, Brand Rex #T-11651 or equivalent).
« Keep the encoder wiring separate from power wiring (230, 460 or 120 VAC).

+ Keep the wiring length less than 300 feet.

Only ground the drive end of the shield as shown in the figure below. .

Shield
Sheath

Cable
Jacket

To chassis ground Y \ /

(terminal 12 (or 32) of the

IMPULSEVG+ unit. If a drain wire Insulate these areas with electrical
is used, connect both shield and drain tape.

to terminal 12 (or 32).
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Wiring

Section 3

3.3.2 Encoder Connection Diagrams

The figure presented below illustrates the encoder feedback card (model number PG-X) along
with a LakeShore model 8500 encoder. The following page also gives the required connection

for a BEl E25 and a generic type encoder.

LakeShore
Model 8500 Encoder
PG-X CARD
Shown PG-T CARD oa
e | I\. 4 I‘rm n
1 l‘ + 12 VDC Supply (200 mA, max)
{
1 1 ‘1 2 §7P2 2
i -
‘ ‘
: } ©s Ps
|
1
I : s ﬁ 4300 3son
|
! ﬁn«u e
> : ‘i T L ajaf ATKQ !LMDy 2200 AT Pnese
% : re D s600 W 22pF }j>—&~
o - 1 ST SN7S1S7
} : T gaxﬂ
b
1 {
I |I f s §TPs 5| Be
!
! ! s s |fele [I] seeq Same circuit as “A" above > 8" PHASE
ol “ ! i
7 7
L o Note: Disconnect green jumper
between PG-X card and terminal #12
To terminal 12 (32) cA2 of the ULTRA-DRIVE drive.
of ULTRA-DRIVE drive. 1t
A
e

For LakeShore Model SL56

. :m' “A" Phase
6___1111__ “B* PHASE

r

PGT Connection
Point (Terminal #) | Test Point

voe | Red 1 TP1
oV Black 2 TP2
A+ Blue 3 TP3
A- Gray 4 TP4
B+ Green 5 TPS
B- Yellow 6 TP6

24
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Section 3

Wiring

3.3.2 Encoder Connection Diagrams (Continued)

BEI
Model E25 Encoder
Shown (+12 V) PG-X CARD
PG-T CARD caAt
RE: - ) ll\' 1 1™ 0 o 2 v supply @00 mA, max)
l ‘
LY T ‘i 2 (™ )
HE| v
I
: : (3 [
{
i
' l apa
e :%3 17 |lsla 4 E/V‘ > 4" Prane
R IR ]‘:q>&
oA | WHTVEL { : 1™ Hda —r SN75157
: { 47K
{
1y
vy
{
o8l BLU : Ps  gves {lsle.
|
|‘ 1 - D 56002 Sarie choull as *A” above > 8 Phese
ool wrmmy (1 LT 1 cie
S \
7 7 Note: Disconnect green jumper
| [ | A between PG-X card and terminal 12
of the IMPULSE+*VG+ drive.
To terminal 12 (32)
of IMPULSE-VG+ drive.
PG-X CARD
PG-Y CARD
= \ TP  CAt
o4 Ili ot { ! +12 Vdc Supply 200 mA, max)
\
1
ov g ‘% Bt §TP2 2 1
{
{
(
: : 5 es
{
: : L3 ﬁ«wﬂ 3900
{
[ ﬁ
. : % a _qTes alad 4o E A — A" Phase
L m swa % zoF :j>—(‘;‘°§r
A: : t « AT SNTS 157
1 47%Q
| Q
'
i
8. : } S §TPs s]8e«
1
“ ') . e . D 5601} Sanse choidt a3 "A” above > 8- Phase
o s b4 8
] v/
7 7 Note: Disconnect green jumper

To terminal 12 (32)
ot IMPULSE-VG+ drive.

of the IMPULSE-VG+ drive.

between PG-X card and terminal 12
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Wiring Section 3

3.4

Control Circuit Wiring

The control circuit wiring of the IMPULSE«VG-+ unit must be connected to a number of PC
boards. Section 3.4.1 lists the general wiring precautions, and Section 3.4.2 provides a set of
- control input terminal tables, defining functions and signal levels. If you plan to deviate from the
typical interconnect given in Section 3.4.2, this information will be a valuable reference.

3.4.1 Control Circuit Wiring Precautions

Wiring precautions:

Be sure to double check your control circuit interconnections before you apply power to
the unit.

Wiring distance should be 164 feet (50 meters) or less.

Control wiring must be separated from the three-phase power leads (L1, L2, L3, T1, T2,
T3) to prevent capacitively coupled noise from entering the logic section.

All 120 VAC control must be separated from the low level logic inputs. If wiring cannot be
separated, it should always intersect the other control wiring at right angles.

Always use R-C type surge absorbers (not MOV) type across the coils of any contactors
installed in the inverter enclosure.

For encoder and analog signals, or any other low level signal, use twisted shielded or
twisted-pair shielded cable for control circuit interconnections. Be sure to only ground one
end of the shield sheath as shown below:

Shield
Sheath

Cable
Jacket

To chassis ground
({terminal 12 or 32 of the . .
IMPULSEVG+ unit). If Insulate these areas with electrical
a drain wire is used, connect both ~ 1@P€.

shield and drain to terminal 12 or 32.
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Section 3

Wiring

3.4.2 Control Input Terminal Functions

The wiring diagram given below shows a typical interconnect for five-speed control via our 120
VAC interface, the VGIF. It also shows the required connections for the upper and lower travel
limit switches via the VGIN10 card. For a complete listing of terminal functions and
specifications, please refer to the following tables.

Note:

The initial setting of Sn-38 enables the function of the
upperflower limit switches. Proper sequencing of the hoisting
function absolutely requires the use of the upper limit function (you
may not choose to ignore this input). The lower limit function,
however, can be disabled if not required by the application (See
Sn-38 description in Section 6 for details).

To “X2* Of
14
120T\‘/)A-(’:( sgpf, 120 VAC Supply
VGIF Card
181
3
54321 yp S4321
[ t11i1 X
P e
[ I |
{404 Down g g
[ I [ [ Ry iy o 2
F— 1110 O3ttt Lower
LS ong LI 0T
LT ;
1 i o T 2nd Speed
{111ttt 3d (1111
Tt 1 RN s
—+4—0 o—44-iid 3rd Speed
I [
I T T R R I B
[ N 7
X2t t |+ O o412 4th Speed
I I I | it
f1eer sthop 11
Lty i Tttt 8
p—t—A—t—t+4—0 o—++t+tit Sth Speed
RRRR Rk
T Hoist Power |
! Limit Switch |
L6 t 3 |External Fautt {nput
! fiused |
| -
] 4
go‘:ea.s%tztscstz? NC/, External Fault Reset
before power g o=
switch opens. To *X2* Of
120 VAC Supply VGIN10 Card
TB1  Note: Initial Setting
- Of SN-38= 7010 Only
b2 Enables Terminal 5.
== _i 1 Upper Limit Slowdown, NC input
% o0<3Oo— 2 lupper Limit Stop, NC Input
i s | 3 |Lower Limit Stowdown, NC fnput
x __O_<l§J 41 Lower Limit Stop, NC input
Hoist Travel
Micro-Positioning Limit Switches
Control Gain Enable (1t Used)
1 s
O O Microspeed Gain Enable
i 6 |uttra-Liet Enable
; 7 Torgque Limit Accel/Decel
i 8 | Att. Torque Limit
1 _Customer Supplied Jumper for Load Float Enable Func |19} . Figar
10} Fautt Reset, No Input
vGwDDB ]
_—
—— P
TB4
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Wiring Section 3

3.4.2 Control Input Terminal Functions (Continued)

VGIF-120 VAC Interface Card Mounted on the IMPULSE«VG+ Terminal Strip

VGIF
Teminal

Function Comments

&

120V Retum
Raise while 120V signal is applied

Lower while 120V signal is applied

Extemal Fault Command (momentary); factory set so 120V
signal will produce a fault trip of the IMPULSEVG+ 120 VAC

Fault Reset if 120V signal is momentarily applied . -nominal input

Multi-function input temminal 1; initial set for 2nd step speed

Mufti-function input terminal 2; initial set for 3rd step speed

Mutti-function input terminal 3; initial set for 4th step speed

(Nl A~ W N -

Multi-function input terminal 4; initial set for 5th step speed

["'VG10-120 VAC Interface Card Mounted on the 2CN Connector of the IMPULSE-VG+

Function Comments
xX2 120V retum
1 Mutti-function input; initial set for upper limit slowdown
2 Multi-function input; initial set for upper limit stop Input is activated
3 Mutti-function input; initial set for lower limit slowdown | with 120 VAC input
- . . — signal. Parameter
4 Multi-function input; initial set for Iower limit stop 'Sn-38 determines
5 Multi-function input; initial set for-Microspeed Gain the function.
6 Multifunction input; initial set for Ultra-Lift performed by these
) inputs. Nate: Initial
7 Multi-function input; initial set for Torque Limit Acc/Dec |setting of Sn-38 only
8 Mutti-function input; initial set for Altemate Torque Limit enables temminal 5.
9 Multi-function input; initial set for Load Float
10 Multi-function input; initial set for Fault Reset (NO type)
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Section 3 Wiring

3.4.2 Control Input Terminal Functions (Continued)

Note: Except as noted below, the application of 120 VAC directly to the IMPULSE-VG+
inverter terminal strip will cause board damage! These terminals are shown for reference
only. You should not terminate wiring directly on these terminals.

IMPULSE-VG+ Terminal Strip
B IMPULSEVG+ Function Comments

1 Raise while closed
2 Lower while closed
3 External fault command (momentary); factory set so momentary
contact closure will produce fault
4 Fault reset if momentarily closed (Run commands must first be removed) | - - -Optically isolated inputs:
5 Mutti-function input terminal 1; initial set for second step speed +24 VDC, 8 mA
6 Multi-function input terminal 2; initiat set for third step speed
7 Multi-function input terminal 3; initial set for fourth step speed
8 Multi-function input terminal 4; initial set for fifth step speed
9/10 Multi-function contact output; initial set for brake release command Contas;\réfes%vgg 250
" Sequence Common (0 V) -
12 Earth ground for connection of shield sheath Only connect drive side shield
13 0-10 VDC reterence command (if used) 0- 10 VDC (20 kQ)
14 4-20 mA reference command (if used) 4- 20 mA (250 Q)
15 + 15 VDC, 20 mA power supply for speed potentiometer 20 mA, maximum
16 Multi-function analog input; factory set for auxiliary speed command 0- 10 VDC/O- 100% (20 kQ)
17 Analog common (0 V) -
18
19 Fault refay output; 18-20 closes at fault; 19-20 opens at fault Conta(i; sg te:;é :/8 C@ 250
20
21 . . S
> Multi-function analog output; factory set for speed indication Qutput: 0- 11 VDC
23 ; o
1 Output current indication M I?J&ué-\? gﬁm“m t
25 Multi-function PHC output 1; initial set for speed increasing
26 Multi-function PHC output 2; initial set for zero speed . .
28 Multi-function PHC output 3; initial set for-running 2-(w/excitation) Optncal!y\alsglcatzg ?“uAtpm:+ 48
29 Muilti-function PHC output 4; initial set for minor fault T '
27 Multi-function PHC common
30/31 Thermistor input (optional) -
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Wiring Section 3

3.5 Control Output Terminal Wiring

The control outputs control the action of the brake contactor(s). The sequencing used to
control the parking brake is contained within the IMPULSEsVG+. The output of this safety-based
sequence is a contact between terminals 9 and 10 which is connected to the brake contactor coil
through an auxiliary PC board (the watchdog timer board). Because the IMPULSE*VG+ is a
microprocessor-based unit, it relies on the function of a crystal oscillator to operate. If the crystal
fails, you can no longer rely on the microprocessor to initiate a brake set command because the
MPU is no longer functioning. To counteract this potential failure mode, Electromotive Systems
has developed a PC board that monitors the activity of the crystal. If the crystal should fail, for
any reason, this board will provide a brake set command.

A redundant contactor arrangement for the brake coil circuit is shown. This is.an:added.safety
precaution to prevent the load from falling if two very unlikely events occur simultaneously--a fault
trip of the IMPULSE+VG+ and a brake contactor freezing in the "on" position (thereby releasing
the parking brake). Please note, as long as the IMPULSE«VG+ is operating (without a fault trip),
it will maintain control of the load and provide an output for brake failure indication. The load may
be safely lowered, even if the brake contactor or the brake itself has failed.

3.5.1 Control Output Terminal Wiring Precautions

« Always separate 12 VAC wiring from DC control and power wiring. If the two must cross,
they should do so at 90° angles.

* You must use R-C type surge suppressors across the coils of the brake contactors to
prevent potential nuisance tripping of the IMPULSE«VG+ unit due to excessive magnetic
noise when the contactors are de-energized.

* Redundant brake contactors (HBC and HBCB) are used to prevent an unsafe condition
resulting from the potential failure of a single device.

+ The brake fault output (120 VAC available at VGOUT-terminals 3~X2):must:be wired to
audible/visual alarms. Failure to do this could result'in an unsafe condition
resulting from removal of power from the IMPULSE«VG+ when the brake has failed.
This could result in dropping of the load and pose a safety threat to any nearby
personnel.

« All VGOUT outputs are rated 1A, inductive at 120 VAC.
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Section 3 Wiring

3.5.2 Control Output Wiring - Interconnection Diagram

The following wiring diagram shows the initial settings for the multi-function outputs. Please
refer to Section 6 for details about programming and capabilities of the IMPULSE«VG+ unit.

To "X1° Of Toxz of
VGIN10 CARD 120VAC Sueel 120 VAC Supply
TB81
13
I
12
13
4
]s
6
v
is VGWDDB T[]
I e
10 i 2 3
L] T84 L_§ |
Brake Release
Signat

A

' @ Hoist Brake
Contactor
VGOUT CARD A=
Note: Functions are shown
at the factory settings. 182
120 Vinput | §1
Torque Proving Fault at Stact 32
Availlable for
Brake Fault Annunciation ;,3 cusomer use
Rated 1 A, 120 VAC, Inductive
UpperLower Limit Engage, L‘
Extemal Fauk tnput
Brake Contactor¥2 Output 5 3 ’ HBCB Hoist Brake
] Contactor-
13 .
— Backup
- 14
-
- 16
o ™ WPULSEVGS .
h P fo - Drive Faukt
s Doy -
T % 13 Master Reference
, Y 010 10V (20K}
4- 20mA Available for
Speed | —————— "—_Ar“}'—{__'“ ?ﬁm‘gﬁ customer use
Reference 14 1) Rated 1 A, 250 VAC/ 30 VDC
9 410¥ — 16 Multi-fuction
\ An. [
v v x f P¢ 7 ot %v"&tgm)
ov Aux. Freq. command
pre-set at factory
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Programming Summary Section 4

Section 4: IMPULSE*VG+ Programming Summary

4.1 Basic Programming

From either the PROGRAM mode or DRIVE* mode:

Press until the proper prefix is displayed (i.e. An-, Bn-, Sn-, Un-, Dn-, On-, or Cn-).

Press or to get the proper constant (i.e. An-07, Sn-04, etc.)..... .
/\ \/ 9 p

to display the current value of the constant.

Press to move the cursor until the desired digit is blinking for programmable constants
(Un- constants are never programmable, the rest are enabled by Sn-03).

Press or to change the digit. (Change other digits accordingly).

DATA
Press ENTER 1o store the value for that constant.

Press to exit the constant. (Repeat the same process to program other constants).

*-In the DRIVE mode, there will be displays in addition to-prefixes.:These are-fault-codes -
and other non-programming related concerns. Simply press DISPLAY to scroll through them.
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Section 4 . Programming Summary

4.2 Keypad Lockout

Function Sn-03

Total programming lockout 0001

Total programming enabled 1001

4.3 Speed Control Method
For Multi-Step Speed Control

Function Program

Mutti-step speed 2 Sn-15=00
Multi-step speed 3 Sn-16 = 01
Muiti-step speed 4 Sn-17 =02
Multi-step speed 5 Sn-18 =03

For Two-Step Infinitely Variable Speed Control (Contact input)

§ Function

Sn-15=05

Accel Command (Sn-16 - Sn-18 cannot be 05)

For Three-Step Infinitely Variable Speed Control (Contact input)

Function Program
Speed hold 2 Sn-156=04
Sn-16 =05
Accel command (Sn-17 and Sn-18 cannot be 05)

For Infinitely Variable Speed Control (Joystick input)

Function |Program

Speed reference by analog Sn-04 = 0000
Lower Limit = 0.00-20.00% Bn-15
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Programming Summary Section 4

4.4 Stopping Method

Function Sn-04

Immediate stop at stop command and set brake | 00XX

decel to stop by Bn-02 01XX
decel to stop by Bn-04 10XX
decel to stop by Bn-12 11XX

4.5 Selecting Speeds

Function Constant
Speed 1/iower limit An-01
Speed 2 An-02
Speed 3 An-03
Speed 4 An-04
Speed 5 An-05
Upper limit Cn-05

4.6 Acceleration/Deceleration

Function Constant

Acceleration time Bn-01
Deceleration time Bn-02
Alternate acceleration time Bn-03
Altermnate deceleration time Bn-04
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Section 4 Programming Summary

4.7 IMPULSE-VG+ Special Features

4.7.1 Micro-Positioning Control

B Function Constant

To enable Micro-Positioning Control Sn-15, Sn-16, Sn-17, or Sn-18 = OE

Micro-Positioning Control gain Cn-11

Pre-Program Terminal #TCS for Micro-Positioning Control |- Sn-38 = 71XX -

4.7.2 Automatic Load Float

Function Constant

To enable Load Float Sn-15, Sn-16, Sn-17, or Sn-18 = OF
Load Float time Cn-21
Pre-Program Terminal #TC9 for Load Float Sn-38 = 71XX

4.7.3 Quick Stop

Function Constant

To enable Quick Stop Sn-05(1) = XXX1
Alternate deceleration time Bn-04
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Programming Summary Section 4

4.7.4 Reverse Plug Simulation

Function Constant

To enable Reverse Plug Simulation Sn-06(1) = XXX1
Alternate acceleration time Bn-03
Alternate deceleration time Bn-04

4.7.5 Slack Cable Detection

Function Constant _

Slack Cable Detection Torque Cn-34

Slack Cable Detection Primary Detay | Bn-21

To enable Slack Cable Detection Sn-20, Sn-21, Sn-22, Sn-23, or Sn-24 = 36

4.7.6 Ultra-Lift

Function .| Constant
Ultra-Lift maximum speed Dn-02 o
To enable speed Cn-41*

Delay time Cn-42
Maximum reverse torque Cn-43

% speed limit in reverse Cn-44

* Cn-41 must be less than or equal to Dn-01.
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Section 4 Programming Summary

4.7.7 Alternate Torque Limit

Function Constant

Alternate Torque Limit gain Cn-29

To enable Alternate Torque Limit Sn-15, Sn-16, Sn-17, or Sn-18 = 13

Pre-Program Terminal #TC8 for Alternate Torque Limit | Sn-38 = 7X8X

4.7.8 Nfb is Positive/Nfb is Negative

Function Constant

PHC/relay is output when Nfb is negative | Sn-20, Sn-21, Sn-22, Sn-23, or Sn-24 = 12

PHC/relay is output when Nib is positive Sn-20, Sn-21, Sn-22, Sn-23, or Sn-24 = 13

N = speed

4.7.9 Torque Limit Acceleration/Deceleration Function

Function Constant

To enable Torque Limit Accel/Decel Sequence Sn-15, Sn-16, Sn-17 or Sn-18 = 12

Pre-Program Terminal #TC7 for Torque Limit

Accel/Decel Sequence Sn-38 = 7X4X
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4.7.10 Upper Limit Functions

Upper Limit 1
[l Function Constant
To enable Upper Limit 1 Sequence Sn-15, Sn-16, Sn-17, or Sn-18 = 0A

Pre-Program Terminal #TC1 for Upper Limit 1 Sequence Sn-38 = 7XX1

Upper Limit 2
Function Constant
To enable Upper Limit 2 Sequence Sn-15, Sn-16, Sn-17, or Sn-18 = 0B

Pre-Program Terminal #TC2 for Upper Limit 2 Sequence Sn-38 = 7XX2

4711 Lower Limit Functions

Lower Limit 1

Function Constant

To enable Lower Limit 1 Sequence Sn-15, Sn-16, Sn-17, or Sn-18 = 0C

Pre-Program Terminal #TC3 for Lower Limit 1 Sequence Sn-38 = 7XX4

Lower Limit 2

Function

To enable Lower Limit 2 Sequence Sn-15, Sn-16, Sn-17, or Sn-18 = 0D

Pre-Program Terminal #TC4 for Lower Limit 2 Sequence Sn-38 = 7XX8
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Section 5 Digital Keypad

Section 5: Digital Keypad

5.1 Operator Layout and Key Functions

The IMPULSE<VG+ is'a completely digital controller that can be used to precisely contro! the
motions of a standard three-phase induction motor to facilitate variable speed control. Because it
is completely digital, there are no potentiometers or selector switches to adjusted. Instead, the
unit is shipped with a standard digital keypad as standard. This powerful device, allows
convenient access to the programming parameters, and provides-alpha-numeric.indication of fault
codes to simplify troubleshooting. This digital keypad allows you to:

» Program the various parameters (or constants).
» Read alpha-numeric fault diagnostics.
« Monitor the performance of the unit.

This digital keypad is shown below:

O

PEMOTE
DRVE PVD  ReV SEQ REF
o oo
N II I
HNINININ
IMPULSE

PROGRAM

DRIVE [DISPLAY]
/\ DATA
ENTER
_D =
=

(] (@]
( RN )[ STOP j
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Digital Keypad Section 5

5.2 Programming Mode Key Functions

Some keys on the digital keypad have more than one purpose depending on what operating
mode the keypad is in, whether it is to program mode parameters (or constants) or to operate the
unit locally. The various keypad functions are listed below whenever the IMPULSE+VG+ is being
used to program various parameters (or is in the program mode):

REMOTE
ORMVE MDD RV SEQ REF
Depressing this key o 0O 0O o_O
toggles operator mode || I—'I I_'I I-‘ l-_l
between DRIVE and — e Depressing the
PROGRAM modes. N\ l_l l l_l | l_l DISPLAY key
repeatedly changes the
\/I\MPUL%\/ ( display mode. Refer to
the following page for
Increases or decreases M @DISPLAYD the details of the
the setting of the N DRIVE function of this key.
blinking digit of the \ / N\ N2
keypad. . m DATA
"~ DATA/ENTER key
displays the contents of
the selected
programming
parameter. ENTER
key is used-while in
/ PROGRAM mode to
f - permanently store
/ O program changes.
Moves the blinking digit
(cursor) from left to
right. RESET function
is used to reset fault
trips.
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Section 5 Digital Keypad

5.2 Programming Mode Key Functions (Continued)

Each time the DISPLAY key is pressed the display mode will change:

DRIVE MODE

v

PROGRAM
PROGRAM MODt DRIVE “DRIVE MODE

A 4
> An- xx PROGRAMMING CONSTANTS
(Please refer to the appropriate section of
this manual for a detailed description of
DISPLAY each)
An (REFERENCE) mode constants are
Bn- xx used to set the various speed settings for

the multi-step speed mode of operation or
the minimum speed in the infinitely variable
speed modes.

ISPLAY

£

Bn (ACTIVE) mode constants are used to
vary certain programming parameters while
Sn- xx the inverter is running.

. Sn (SYSTEM) mode constants are used to
:configure the:broadest of inverter operating
parameters.

-

Chox Cn (CONTROL) mode constants are used to
fine tune the inverter operating
characteristics.

DISPLAY
Dn (MOTOR) mode constants are used to
indicate the motor parameters.

Dn-xx

DISPLAY
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Digital Keypad Section 5

5.3 Changing Constant Data in Program Mode

The following table shows an example of how to change constant data. This demonstrates how
to change Cn-11 (Micro-Positioning Control Gain) from data *0.1" to data "0.3", and how to
change Cn-21 (Load-Float Time) from data “10" to data "20".

Note: the underlined digit in the keypad display column indicates the

) Keypad Displa
cursor position (blinking digit on the display) s piay
press |PEOSMMI{, enter the program mode (you must first be stopped) An-01
press three times to access the Cn family of parameters : -Cn-01
press until you access parameter Cn-11 (Micro Speed Gain) Cn-11
DATA . . .
press |exNTER ©Once to view the data programmed in this parameter 0.1
press to move the blinking digit 0.1
press two times to change data from “1" to “3" 03
to Enter the new data into Cn-11. Display will show End
DATA) . " . . K3
press |zntepl "End" for approx. 1 sec., then will show data again
0.3
press once to again access the Cn parameter display Cn-11
press until you access parameter Cn-21 (Load Float time) Cn-12
DATA . . . 10
press |zgg once to view the data programmed in this parameter 1
press 1 time to change the cursor from “1" to “2" 20
DATA End
press |EnTem| to enter the new data in Cn-21. Display will show N
“End" for approx. 1 sec., then will show the data again, 20
e . . previous
press |=gaue| to return to the drive (operating) mode display mode
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Section 5

Digital Keypad

5.4 Local Operator Control Mode Key Functions
(Note: In most cases, local operation is ONLY used for troubleshooting purposes)

The various keypad functions listed below are operational whenever the IMPULSEsVG+ is in
the DRIVE mode (or ready to run the motor, either locally, or remotely via external input

commands).

Red lamp lights during
FORWARD run.

N\

Red lamp lights during
REVERSE run.

Red lamp lights in
DRIVE mode and goes

out in PROGRAM
mode

N

Depressing this key
toggles operator mode
between DRIVE and \
PROGRAM modes.

Jog Key function is
disabled. \

FWD/REV Key
reverses motor
direction of rotation

while in keypad control
mode.

Red lamp lights while —

RUN Key is depressed.

While RUN key is /

pressed, the inverter
output will ramp up to
the speed of An-09.
When RUN is
released, the output
will go to zero.

Red lamp blinks after
STOP key is pressed.
When inverter is
stopped, LED will
remain on until inverter
is re-started.

Red lamp lights while
commands supplying
the TC-VGIF or
TC-GIFRcard are
enabled (this is normal

-~operating mode, lights

will only be out while
troubleshooting the
unit.)
Seq= RUN/STOP
Ref= Speed
Reference

Depressing the
DISPLAY key
repeatedly changes the
display mode. Refer to
the following page for
this key function.

Used to increase or
decrease the setting of
the blinking digit of the
keypad.

DATA/ENTER key is
used in DRIVE mode to
store new An or Bn
constants.

Moves the blinking digit
(cursor) from left to
right. RESET function
is used to reset fault
trips.
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Digital Keypad

Section 5

5.4 Local Operator Control Mode Key Functions (Continued)

Each time the DISPLAY key is pressed the display mode will CHANGE:

DRIVE MODE

v

PROGRAM MOD¢

PAGM
ORIVE

DRIVE MODE

PROGRAMMABLE CONSTANTS

(Please refer to the appropriate section of
this manual for a detailed description of
each)

Un (MONITOR) mode constants are used
to observe the input and output
characteristics of the inverter.

An (REFERENCE) mode constants are
used to set the various speed settings for
the multi-step speed mode of operation or
minimum speed in the infinitely variable
speed control mode (An-01).

Bn (ACTIVE) mode constants are used to
vary certain programming parameters
while the inverter is running.

Yy

Display of faults which had occurred
before power supply was turned of

B

Output Speed (%) Display
No Prefix or Suffix on Display

1

Output Current Monitor Display
“A* Suffix on Display

s

Display of Faults which had occurred

before power supply was last turned

off. if there are no fauits, this mode it
skipped.

@

Un- xx
Monitor Mode Display

>
?
%

Multi-step Speed Settings

1

Bn- xx
Active Constants

&

||

Speed Reference (%) Value Displa
“N" Prefix on Keypad

Note: f a Fault occurs or a Warning
input is received (Ex. UL2, LL2,
etc.), the Fault/ Warning condition is
displayed regardiess of Display
Mode.

To clear the display of Fault/ Warnic
input, press "DSPL" key. Note that
pressing "DSPL" does not reset the
Fautt/ or internally release the
Warning input. "DSPL" only release
the keypad to return to the previous
display mode.

The keypad will continue to flash all
of the uppermost LEDs in unison fot
the duration of the Fault/ Warning
condition.

To return to the Fault/ Warning
display, continue to press "DSPL"

-{until-the Keypad normal sequence

returns to Fault display (subsequent

- jtothe -Current monitor ("A" prefix).
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Section 6 To Begin Programming

Section 6: To Begin Programming

6.1

What is a Constant?

+ [n this manual, the term constant simply refers to one of five operating parameters

which can be adjusted and/or monitored. These constants are organized according to
function and grouped into several constant modes. Each mode carries a two letter code
as a designator (either An, Bn, Cn, Dn, Sn, or Un). Therefore, regardless of the existing
display, it is very easy to navigate your way through the various programming constants by
depressing the DISPLAY key at any time. (Please refer to Section 5.2 for details of the
interrelationships between the constant modes.)

There are five programming constant modes available:

- Mutti-step speed REFERENCE mode (An) Constants.
ACTIVE mode (Bn) Constants which can be “tuned” while the inverter
is operating.
SYSTEM mode (Sn) Constants are available to set the inverter's broadest
operating characteristics (i.e. input/output characteristics, V/F pattern).
CONTROL mode (Cn) Constants are used to fine tune the inverter operation.
MOTOR mode (Dn) Constants are used for programming motor data.

In addition, there is one group of constants used specifically to monitor the input and output
characteristics of the inverter. These are called the MONITOR mode (Un) Constants.
These functions essentially eliminate the need for external test equipment or meters at the
time of start-up. If a fault trip occurs, these constants can also be very useful in the
troubleshooting process. Please see Section 6.7 fo more information.

6.1.1 Access to Various Constants

« There are several levels of accessibility:to-the programming-constant- modes. These options

are controlled by Sn-03 and is located within the SYSTEM mode grouping.

= See Section 6.4 for a detailed description of these various access levels.
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To Begin Programming Section 6

6.2 Multi-Step Speed Reference Constants (An Constants)

Following is a table illustrating the relationships between the An constant mode and the available
preset speeds.

Number Name Increment | Setting Range | Initial Value

An-01 Speed 1/Lower Limit 0.01% 0.00 ~ 100.00% 10.00%
An-02 Multi-Step Speed 2 0.01% 0.00 ~ 100.00% 25.00%
An-03 Multi-Step Speed 3 0.01% 0.00 ~ 100.00% 50.00%
An-04 Muitti-Step Speed 4 0.01% | 0.00 ~ 100.00%:| . 75.00%
An-05 Multi-Step Speed 5 0.01% : -] 0.00 ~.100.00%. {.--100.00%
An-06 Multi-Step Speed 6 0.01% 0.00 ~ 100.00% 0.00%
An-07 Multi-Step Speed 7 0.01% 0.00 ~ 100.00% 0.00%
An-08 Multi-Step Speed 8 0.01% 0.00 ~ 100.00% 0.00%
An-09 Mu'tiksésga%p:::% mnif;eed 001% | 0.00 ~100.00% | 10.00%

Speed | Forward/ [Multi-Step] Multi-Step | Multi-Step | Multi-Step

Reference | Reverse | Speed 2 Speed 5
STOP 0] - - - -
An-01 X O O 0] o
An-02 X X O 0] 0]
An-03 X X X O 6]
An-04 X X X X O
An-05 X X X X X
An-06 X 0] X (0] o
An-07 X O X X o
An-08 X o (0] X 0]
An-09 X X 0] X O

O =Open or Not Selected X =Closed -= Not Applicable
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Section 6 To Begin Programming

6.3 Active Mode (Bn) Constants

Number Name Increment | Setting Range I\‘/ﬂatizle
Bn-01 Acceleration time 1 0.1 Sec 0.5 ~ 3000.0 5.0
Bn-02 Deceleration time 1 0.1 Sec 0.5 ~ 3000.0 5.0
Bn-03 Alternate acceleration time 0.1 Sec 0.5 ~ 3000.0 1.0
Bn-04 Alternate deceleration time 0.1 Sec 0.5 ~ 3000.0 1.0
Bn-05 ASR proportional gain 1 0 ~ 300 30
Bn-06 ASR integral time (mSec) 1 0 ~ 30000 800
Bn-07 Raising torque limit -~ . | - 0.01% .| 0.00 ~.300.00% 120.00
Bn-08 Lowering torque limit 0.01% |0.00 ~ 300.00% | 120.00
Bn-09 Regenerating torque limit 0.01% |0.00 ~ 300.00% | 150.00
Bn-10 Rated speed adjustment 1% 5-13 1.0
Bn-11 Brake p'°s‘;rr%§&zed ref. at 0.01% |-10.00~ +10.00| +2.00
Bn-12 Emergency stop time 0.01 Sec | 0.5~ 3000.0s 1.0
Bn-13 Monitor function/power Up 1 1~3 2
Bn-14 PG division ratio (PG-B ) 1 1~132 2
Bn-15 Zero speed adjustment 0.01% |-50.00 ~ +50.00| 0.00
Bn-16 Voltage adjustment 0.001% 0.800 ~ 1.200 1.000
o7 | pomenoa ey | 1 | e | =
Bn-1g | Analog ;’:’t‘j‘g; !f‘uariztg:)'mi”a's 0.001 | 0.000~10.000| 1.000
Bn-19 S-Curve time 1 0.1s 0.0 ~ 10.0s 0.0
Bn-20 V/F test mode multiplier 0.1 1.0-1.5 1.1
Bna1 | Stack Cab&g‘;“fﬁcﬂ‘;" Primary 1 0.015ec | 000-255 | 0.50
Bn-22 | Option ana!og output 1 Selection 1 1~ 41+ 20

(AO-12) (Terminals TD1 ~ TD3)

(E(”}?Z) Opt('.?grg‘i‘:;‘!’f%‘:pj“T}jga'“ 0.001 | 0.000~10.000 | 1.000
Bn-24 [Option Anal.og Output 2 Selection 1 141 23

(AO-12) (Terminals TD2 ~ TD3)

(Egjg) Opt?;‘r Q?na;?ng%Lg‘i“thoga'” 0.001 | 0.000~ 10.000 | 1.000

“Note: Function of built-in analog channel 2 (Terminals 23 ~ 24) is fixed. Output is
oroportional to I-Out

(5V/ 100%)

**Refer to function of Un constant number (i.e. speed out = 23 for Un 23)
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To Begin Programming Section 6

6.4 System Mode (Sn) Constants

Digit Data/

Initial
Number { increment

Number I Name Remarks/Function | Value

I Data Range
Inverter Capacity and Voltage is Selected

H Sn-01  |230V IMPULSEsVG+| Sn-01 [460V IMPULSEsVG+
P 1230V Data Model Number 460V Data Model Number

230AFD1-VG+ . -
03 230AFD3-VG+ 23 460AFD3-VG+
04 230AFD5-VG+ 24 460AFDS-VG+
05 230AFD7.5-VG+ - -
06 230AFD10-VG+ 26 460AFD10-VG+ |
07 230AFD15-VG+ 27 460AFD15-VG+
08 230AFD20-VG+ 28 460AFD20-VG+
0A 230AFD30-VG+ 2A 460AFD30-VG+
0B 230AFD40-VG+ 2B 460AFD40-VG+
oC 230AFD50-VG+ - -
- - 2D 460AFD60-VG+
OE 230AFD75-VG+ 2E 460AFD75-VG+
oF 230AFD100-VG+ 2F 460AFD100-VG+
- - 31 460AFD150-VG+
- - 33 460AFD200-VG+
- - 34 460AFD250-VG+
- - 35 460AFD300-VG+
- - 36 460AFD400-VG+
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Section 6 To Begin Programming

6.4 System Mode (Sn) Constants (Continued)

Remarks/Function \l/':ﬂf‘é Data Range
Sn-02 [Motor Selection - 001 Motor's Dn Constant is selected FFF | 000 -~ FFF
sno3 | Operation ~ | 0001 | Enables reading and changing of Constants as below: | 1000 | 0000 - 1010

Drive Mode Program Mode
Setting Setting
and : and Rggi);x and
Reading . ing |Reading is 9 |Reading
is i is is
Enabled Enabled Enabled Disabled
An, Bn,
0000* | An, Bn Cn, Dn, On Cn, Dn, On
Sn, Un
Sn
Bn, Cn
* Do An, Bn, Cn,
0101 An Dn, Sn, On Sn-03 Dn, Sn On
Un
Cn, Dn, An, Bn,
1010* | An,Bn | Sn, On, Cn, Dn,
Un Sn, On
An, Bn, An, Bn,
1001~ |Cn, Dn, | Sn, Un Cn, Dn,
On Sn, On
An, Bn,
1 00014 An. Bn, | €O | o 63 {CnDn, | On
Un Sn, On
Sn
An, Bn,
t 10000 An. Bn, 1 Cn,Dn. | o 63 {Cn.Dn, | On
Un Sn, On
Sn
Cn,Dn,| An, Bn, Cn,
0011~ An Bn, Un Sn.On | sn-03 | Dn, sn On
*Note: Data retums to “0101" at Power Up.
"Note: Held as is at Power Up
Remark: Sn-xx, Cn-xx, Dn-xx, On-xx can be directly accessed by
depressing the DISPLAY simultaneously with >.

1 Total Lockout Mode
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To Begin Programming Section 6

6.4 System Mode (Sn) Constants (Continued)

Data/

. Initial
Increment Remarks/Function Value*
0 Speed Ref. by analog reference or option
1
1t Speed Rel. by An-01 ~ An-09 (Intemal Ref.)
ot Start/Stop by external terminals
2
Operation 1 Start/Stop by the digital operator
8Sn-04 Mode 0001 0000~1111
Selection 1 00 t Stop Button: immediate Stop and set brake
01 Stop Button: Decel to Stop by Bn-02
4,3
10 Stop Button: Decel to Stop by Bn-04
11 Stop Button: Decel to Stop by Bn-12
0 Quick Stop Disabled (Decel by Bn-02)
1
11 Quick Stop Enabled (Decel by Bn-04)
0t Run reverse is enabled
2
Operation 1 Run reverse is disabled
Sn-05 Mode 0001 0000-1111
Selection 2 0t Run forward is enabled
3
1 Run forward is disabled
ot Operation Input Line Loss at L1 or [2-Minor
4 Fauit (Bn-12)
1 Operation Input Line Loss at L1 or L2--Major
Fault (Bn-12)
ot Reverse Plug Simulation is disabled
1
1 Reverse Plug Simulation is enabled
0t
2 Not Used
Operation 1
Sn-06 Mode 0000 00001111
Selection 3 00 t SAMIN Function is Disabled
01 Zero Speed Control Enabled (Rel.<Cn-06)
4,3
10 Start/Stop by Speed Ref. (Cn-06)
1" Not Used
ot Coasting Pull-In Function is Provided
1
1 Coasting Puli-In Function is Not Provided
0ot P-1 Control Mode at Zero Speed
2
Operation 1 P Control Mode at Zero Speed
Sn-07 Mode 0000 0000~1111
Selection 4 00 t
01
4,3 Not Used
10
1
“Digits read right to left. OOO(I)
4h digit 18t digit
1 Initial value
50 IMPULSE-VG+ Instruction Manual - ©1994 Electromotive Systems, Inc.

Milwaukee, Wisconsin - EPROM #679077 - 10/20/95



Section 6 To Begin Programming

6.4 System Mode (Sn) Constants (Continued)

Number Name Neli'gger lngg‘:l/em Remarks/ Function '{,‘g:ﬁle Data Range
ot Option Card Reference is Enabled
! 1 Digitat Operator/Ext. Terminal Ref. is Enabled
ot Start/Stop by Option Card
Snos 093‘:&230’: %de 2 1 Start/Stop by the Digital Operator/ Ext. Terminals 0000 | 00001111
3 of Not Used
1
ot Minor Fault Automatic Reset
¢ 1 Minor Fault Reset by External Terminals
ot Input Voltage is High (220V/440V/460V)
! 1 Input Voltage is Low (200V/400V)
ot
2
Snog | Opgration Mode ! Not Used 0000 | 0000-1111
3 of
1
ot Carrier Frequency is 2.08 kHz
¢ 1 Carrier Frequency is 12 kHz
00 Decel to Stop at Excessive Dev Fault
o1 t Immediate Stop at Excessive Dev Fault
= 10 Emergency Stop (Bn-12) at Excessive Dev Fault
sn-10 | Opgration Mode b Do NotUse 0101 | 0000-1111
00 Decel to Stop at Overspeed Fault
o1 t ‘mmediate Stop at Overspeed Fault -
“ 10 . Emergency Stop (Bn-12) at Overspeed Fault -
11 Do Not Use
ot Built-n Braking Resistlor Not Provided
! 1 Built-n Braking Resistor Provided
ot No Fault Qutput during Retry
Protection ? 1 Fautt Output during Retry
Sn-11 | Characteristics 0000 0000~1111
Selection 1 00 t Immediate Stop at Undervoitage Detection
01 Automatic Retry at Undervoltage Detection
- 10 Undervoltage Level is 80% level
11 Undetvoltage Level is set by Cn-17
1 Initial value
IMPULSE=VG+ Instruction Manual - ©1994 Electromotive Systems, Inc. 51

Milwaukee, Wisconsin - EPROM #679077- 10/20/95



To Begin Programming

Section 6

6.4 System Mode (Sn) Constants (Continued)

Digit Data/

Initial

Number Name Number | Increment Remarks/Function Value | Data Range
ot External Fault at Closed (N/O Contact)
1
1 External Fault at Open (N/C Contact)
. ht;r otection » ot External Fault is Always Detected
racteristics
Selection 3 1 External Fault is NOT detected at Iimmediate Stop
Sn-12 |(Extemnal Fautt 0100 ] 0000-1111
Input on 00 Decel to Stop at External Fault
Terminal
Number 3) o1 t immediate Stop at External Fault
4,3
10 Emergency Stop (Bn-12) at External Fault
1 Continuous Operation at External Fault
00 t Decel to Stop at OL2 Fault
01 immediate Stop at OL2 Fault
2.1
10 Emergency Stop (Bn-12) at OL2 Fault
Protection 11 Continuous Operation at OL2 Fault
Sn-13 -|Characteristics 0000 | 0000-1111
Selection 4 00 t Decel to Stop at FAN Fauilt
[0}} Immediate Stop at FAN Fautt
4,3
10 Emergency Stop (Bn-12) at FAN Fault
11 Continuous Operation at FAN Fault
00 t Decel to Stop at OL1 Fault
01 immediate Stop at OL1 Fault
2,1
10 Emergency Stop (Bn-12) at OL1 Fault
Protection 1" Continuous Operation at OL1 Fault
Sn-14 [Characteristics 0000 | 0000-1111
Selection 5 00 t Decel to Stop at OH1 Fault -
01 immediate Stop at OH1. Fault
4,3 — e
10 Emergency Stop (Bn-12) at OH1 Fault
11 Continuous Operation at OH1 Fault
Sn-15 Mﬂg;ﬁ‘{"g}g‘ Sets the Function of Terminal 5 (See Next Page) 00
Sn-16 M|ult|—Functlon Sets the Function of Terminal 6 (See Next Page) 01
M:Eﬁ’éz (T‘G) ~ | HexcCode 00 - FF
Sn-17 Inpt:t %"8'70)" Sets the Function of Terminal 7 (See Next Page) 02
Sn-18 M;ﬂgﬁ‘f‘"g—é{)’" Sets the Function of Terminal 8 (See Next Page) 03

1 Initial value
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Section 6 To Begin Programming

6.4 System Mode (Sn) Constants (Continued)

Sn-15 ~ Sn-18: Multi-Function (Soft) Input Terminals 5 - 8 on VGIF Card
Data |Description
00 Multi-Step Speed 2
01 Multi-Step Speed 3
02 Multi-Step Speed 4
03 Multi-Step Speed 5
04 Speed Hold 2 (2nd Step of 3 Step Infinitely Variable Mode)

05 Accel Command (3rd Step of 3 Step/ 2nd Step of 2 Step
Infinitely Variable Modes)

06 Upper Limit 1 (Slow to An-01 by Bn-12) (N/O Contact)
07 Upper Limit 2 (Stop by Bn-12) (N/O Contact)
08 Lower Limit 1 (Slow to An-01 by Bn-12) (N/O Contact)
09 Lower Limit 2 (Stop by Bn-12) (N/O Contact)
0A Upper Limit 1 (Slow to An-01 by Bn-12) (N/C Contact)
oB Upper Limit 2 (Stop by Bn-12) (N/C Contact)
oC Lower Limit 1 (Slow to An-01 by Bn-12) (N/C Contact)
oD Lower Limit 2 (Stop by Bn-12) (N/C Contact)
0E Micro-Positioning Control Gain (Cn-11)
OF Load Float (Cn-21)
10 Micro-Positioning Control Gain + Load Float (Cn-11 and Cn-21)
11 Ultra-Lift Enable (Cn-41 through Cn-44)
12 Torque Limit Acc/ Dec
13 Alternate Torque Limit (Cn-29)
14 Accel/Decel Time Selection (Closed = Bn-03/ Bn-04)
15 Operation Signal Selection (Closed = Operator Control)
16 Optior/ Inverter Changeover Selection (Closed = Inverter)
17 External Immediate Stop at Stop Command (N/O Contact)
18 External Immediate Stop at Stop Command (N/C Contact)
19 Inverter Overheating Prediction
1A Aux. Analog Input Effective
1B ASR Integral Reset
1C Fault Reset (N/O Contact)
1D Fault Reset (N/C Contact)
iE Alternate Speed Reference Upper Limit
20~2F |External Fault Input (EF1)
30 Initial Excitation
31 Speed Control/Torque Control Changeover (Closed = Torque)
32 Zero Servo
33 S-Curve Time Selection (Closed = Cn-26)
34 ASR Integral Hold
35 Load Input Selection
36 Battery Operation
37 Brake Answer Back
FF Terminal is not Used (no connection)
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To Begin Programming Section 6

6.4 System Mode (Sn) Constants (Continued)

Fault Code Programming (Sn-15 ~ Sn-18 = 20 ~2F)

Terminals 5 ~ 8 can be programmed for inputing an External Fault (EF). The operation of the
IMPULSE«VG+ at Fault Input can be programmed by the data of Sn-15 ~ Sn-18 as below:

Ex. Data=2 X
_.l._

Convert to 4 digit:Binary then to single:hexidecimal number

(see page 56)
I
NBirgger Inggtr#em Remarks/Function

o External Fautlt at Closed (N/O Contact)

! 1 External Fault at Open (N/C Contact)
0 External Fault is Always Detected

2 1 External Fault is NOT detected at Base Block
00 Decel to Stop at External Fault
01 Immediate Stop at External Fault

3 10 Emergency Stop (Bn-12) at External Fault

11 Continuous Operation at External Fault

Mutti-Function Analog Input (Sn-19)

Digit Datas Initia)
Numberl Name Number I Increment Remarks/Function Value IData Range
Mutti-Function

Analog input Sets the Function of Aux. Analog Input-Channel ---{ - -~
Terminals 16 -17

Data Description

00 Aux. Speed Reference

01 Speed Bias (10V/+10%)

02 Speed Bias (10V/-10%)

03 Torque Limit 1 (5V/100%)

04 Torque Limit 2 (3V/100%)

05 Torque Compensation Input 1 (5V/100%)
06 Torque Compensation input 2 (3V/100%)
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Section 6 To Begin Programming

6.4 System Mode (Sn) Constants (Continued)

Muilti-Function Output Programming (Sn-20 ~ Sn-24) (VGOUT interface Card)

Digit Data/ ; Initial
Number Nun?ber Increment Remarks/Function Value | Data Range

Sn-20 Mgg;az“gcu‘t“;“ Sets the Function of 9 - 10 (See Below) | 3F
Sn-21 Vhé‘gaﬁ-u{—‘gﬁnﬁt‘z Sets the Function of 2 (See Below) 47
Sn-22 vhélél)tal;_u?ggg?a - Hex Code Sets the Function of 3 (See Below) 60 00 ~ FF
sn23 |\ fadtrFunction Sets the Function of 4 (See Below) -.-|~ 8D
Sn-24 Vhélgtﬁ'u{":ng‘s .-}~ .Sets the Function of 5 (See Below) ... |... 3F

Data |Description

(o]0] Running (Run X)

01 Zero Speed

02 Speed Coincidence (AGREE)

03 Desired Speed Coincidence (AGREE 2) (Cn-02)

04 ISpeed Detection 1 (NDET 1)

05 Speed Detection 2 (NDET 2)

06 Operation Ready

07 Undervoltage Detection

08 Immediate Stop at Stop Command (BB1)

09 ISpeed Reterence Mode (closed at operator effective)
OA  [Start/Stop Reference Mode (closed at operator effective)
oD Braking Transistor Fault (rr)

OE Fault (FLT X) Excluding CPF00, CPFO1

oF DO Function (flag force by serial communication)

10 Minor Fault Output (warning alarm for brake failure)

11 Reset Signal Input

12 Forward Running

13 Reverse Running

30 Torque Limiting

31 ISpeed Reference Input Limiting

32 [Torque Reference Limiting at Low Frequency by On-07
33 [Load Float Completion

34 fMotor Temperature Detection (Closed = Motor Temp > Cn-28)

35 Desired Torque Detection 1 (Closed = Int. Torque Ref. > Cn-33)

36 Slack Cable Detection 1 (Closed = Int. Torque Ref. < Cn-34)
37 Running 2 (considers excitation command)

3D  [Speed Increasing

3F Brake Command for Hoisting Sequence

40~FF [Fault Annunciation (see next page for example)
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To Begin Programming Section 6

6.4 System Mode (Sn) Constants (Continued)

Sn-21~24 Fault Annunciation Programming Method and Example

Example: A certain application requires an alarm at all sequence (SE and BE type) faults. You
can use the table below to determine that the correct data would be "67".

Digit 2 Digit 1
Hex 6 7
Binary | 0 1 1 0 0 1 1 1
. _—
— — Menu
nversion Chart Select
'
0 ) 0000 ault A atio
1 1 0001
2 2 0010 Binary 0 = Fault is Not Output to PHC,
3 3 0011 Code 1 = Fault 1S Output to PHC
4 4 0100
5 5 0101 OS |DEV | LF - oL2 | oLt
6 6 o110
! 7| o 8 UL2 | ULt | LL2 | LL1 | LF | EFT
8 8 1000
9 9 1001 " BE6 i i BE3 | BE2 | BEH1
A 10 1010 SE6 SE3 | SE2 | SE1
B8 1 1011
C 12 1100
D 13 1101
E 14 1110
F 15 1111

Sn-25 Al-148 (£10V Input Option Card) Function -Select

Numberl Name l Digit Data/ I Remarks/ Function I Initial IData Range

Number | Increment Value

Al-148
Function Sets the Function of each of Three Analog Channels
Selection

i Sn-25
Channel 1 | Channel 2 Channel 3
vs:; . Control Mode (Cn-30) (Cn-31) (n22)

Speed
Reference
Speed Aux. Speed Torque
Reference Reference {Compensation
Speed FWD Side REV Side
Reference | Torque Limit | Torque Limit
Speed Both Sides Torque
Reference | Torque Limit |[Compensation

0000 {Speed Control 1

0001 |Speed Control 2

0010 |[Speed Controt 3

0011 |Speed Control 4
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Section 6 To Begin Programming

6.4 SYSTEM Mode (Sn) Constants (Continued)

Sn-26 DI-16 (16 bit Digital Input Option Card) Function Select

Numberl Name I Nelir?ger l Inggf'ﬁa/ent Remarks/ Function I Initial Value l Data Range
Di-16 ) .
: Binary Sets the Function of DI-16
Sn-26 g‘é?gé‘t%‘n - Code (Digital Input Reference) 0001

Sn-26 Set Value Input Data Format (4 Digits)
0001 BCD 0.01% Accuracy (-109.2 to +109.2%)
0010 BCD 0.1% Accuracy (-109.2 to +109.2%)
0111 BINARY (-32768 to +32768, 30000/100%)
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To Begin Programming Section 6

6.4 SYSTEM Mode (Sn) Constants (Continued)

Number | Name

sn27 |P

Sn-27 DO-08 (8 Bit Digital Output Option Card) Function Sheet

Digit Data/
Number | increment

Initial
Value
Sets the Function of DO-08

(Digital Output Reference) | 9000 | 0001 ~ 0001

| Comments/Function I Data Range

0O-08 Function
Selection

Sn-27 Set Value | DO-08Bit 0~ 7 Output Function (Combination 1)

PHC 1 Overcurrent (OC Fault)
PHC 2 Overvoltage (OV) Fault
PHC 3 Inverter Overload/Overheat (OL2, OH}) . -
0000 PHC 4 Fuse Blown (FU) '
PHC 5 Overspeed (OS)
PHC 6 Motor Overload, Overheat (OL1, OHT)
Contact 1 Zero Speed (ZSP)
Contact 2 Speed Agree (AGREE)
is Binary Coded
0000 No Fautlt
0001 Overcurrent (OC Fautt)
0010 Overvoltage (OV) Fault
oo {nverter Overload (OL2)
0100 tnverter Overheat (OH2)
0101 Overspeed (OS)
0110 Fuse Blown (FU)
o111 Open Phase (LF)
1000 External Fault (EFXX)
1001 Inverter Hardware Fault (CPFXX)
0001 1010 Motor Overload (OL1)
1011 Motor Overheat (OH1)
1100 Power Loss (UV)
1101 ~ Excess Speed Deviation {DEV)
1110 PG Disconnect (PGO)
1 Cooling Fan Fault (FAN)
DO-08 B
PHC S Zero Speed (ZSP)
PHC 6 Speed Agree (AGREE)
Contact 1 Run Output (RUN)
Contact 2 Minor Fault (ALM)

Number

Data/Increment Remarks/Function Initial Value | Data Range

Sn-28 - Not used Reserved for future use -
Sn-35
0 Decel to Stop by Bn-12
1 1
Upper limit input . o B
Sn-36 Action Selection 11 B8 toStop - First Priority 0001-1000
2-4 Datamustbe 0 | °~ Reserved for future use 0
Sn-37 Not Used - - Reserved for future use - -
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Section 6 To Begin Programming

6.4 SYSTEM Mode (Sn) Constants (Continued)

Sn-38 VGIN-10 Function Select

Digit Data/ : Initial
Numberl Name lNumber'lncremem Remarks/Function |Va|ue|°ata Range

. Provides for 10 Additional Soft Input Terminals--Sn-38 Sets
Sn-38 | Function the Function and Status of each Addition Terminal

Sn-38 Programming Method

Sn-38 function provides for an additional 10 multi-function terminal inputs using the
option card VGIN 10 terminals designated TC1.~ TC10." Sn-38:is:programmed in hex code.
The hex value is converted from binary code for digits 1, 2, and 3. (See conversion chart
on page 56.) Digit 4 (column 1 in black below) selects the-available terminalfunctions.

The code under each of the TC1~TC10 columns is taken from the Multi-Function Input

menu found on page 53 and again on the next page. The programming scheme is
depicted as below.

1 Digit 4 Digit 3 Digit 2 Digit 1 |
gld‘l:r)‘(l)‘ Convert to binary,|and then to hex. <0 Disable TCx
Select X X X X X X X x |x=1 Enable TCx

0 0 X X
VGIN 10 Terminal Number/ Function Code
f:;g Tc10 | Tco | Tes | Te7 | e | Tes | Tea | Tes | Te2 | T

Disable Multi-Function Terminal Input by VGIN 10

A Jic] 131211 ]t oo |oc [oB]|oa
A l1c| 13 12| 11 |10 oo |os |07 | o6
1€ |1c | 138 |12 | 11 |10 |oD | oc | o8 | oA
1€ |1c| 13 |12 ] 11 |10 |09 [o08 |07 | 06
1€ | 1A | 13 |12 11 [10 [oD ]| oc |08 | oA
1€ | 1A | 13 |12 | 11 |10 |09 |08 | 07 | 06
1C* |oF- |13 [12- [ 11- |oe- |oD* [oc [oB-[o0A"
1C |oF | 13 |12 | 11 |oE o9 | 08 | 07 | 06
1€ |oF | 13 |12 | 11 JoE oD | oc | 0B | oA
1€ | oF | 13 |12 | 11 JoE o9 | o8 |07 | 06
1€ |oF | 13 |17 | 11 |oE | oD | oc | 0B | oA
1€ |oF | 13 |17 | 11 JoE |09 | o8 |07 | 06
1A |17 |13 12| 11|10 [oo|oc|oB]|oa
A | 17| 13 ]12] 11|10 |oo | o8 o7 | o6
Not Used .

* Initial Value
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To Begin Programming Section 6

6.4 SYSTEM Mode (Sn) Constants (Continued)
Sn-38 Programming Example

- A particular application requires five-step speed control, upper limit input (N/C), lower limit
input (N/C), and Load Float input. Since the five-step speed control requires the use of all the
available terminals on the main terminal strip, the VGIN 10 option would be used.

Column 1 (Digit 4 selection) shows the available menus for the additional input functions.
Choose one which provides all the required functions for the application.- In this:case, we choose
data “7*.

To begin the programming process (recall that x = 0.means disable; x =1 means.enable): We

enable TC2, TC4, TC5 and TC9. All other terminals are disabled (See Page 56 for binary to
hexidecimal conversion table)

Digit 4 Digit 3 Digit 2 Digit 1
Hex 7 1 1 A
Binary 00 o0 1]0o o o 1] 1 0o 1 o
(Equivalent) l—l ’J

VGIN 10 Terminal Number/ Function Code

?ﬁ:f) Tc1o] Tco | Tee | o7 | tes | Tes | tea | tes | Tez2 | Tet

7

Sn-38 program data for this application is "711A".

Partial He-pant of Sn-15 ~ 18 Muli-Function Input Data
(only these data (functions) are available by VGIN-10)
B Data |Description

06 |Upper Limit 1 (Slow to An-01 by Bn-12) (N/O Contact)
07 {Upper Limit 2 (Stop by Bn-12) (N/O Contact)

08 JLower Limit 1 (Slow to An-01 by Bn-12) (N/O Contact)
09 [Lower Limit 2 (Stop by Bn-12) (N/O Contact)

0A [Upper Limit 1 (Slow to An-01 by Bn-12) (N/C Contact)
0B [Upper Limit 2 (Stop by Bn-12) (N/C Contact)

0C |JLower Limit 1 (Slow to An-01 by Bn-12) (N/C Contact)
0D jLower Limit 2 (Stop by Bn-12) (N/C Contact)

OE Micro-Positioning Control Gain

OF {Load Float

10 Micro-Positioning Control Gain + Load Float

11 JUltra-Lift Enable

12 [Torque Limit Acc/ Dec

13 JAlternate Torque Limit

17 [External Immediate Stop at Stop Command (N/O Contact)
1A JAux. Analog Input Effective

1C {Fault Reset (N/O Contact)

1E JAlternate Speed Reference Upper Limit

60
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Section 6 To Begin Programming

6.5 CONTROL (Cn) Constants

Initial

Setting Range Value

cnor | Pepee ot e e | oo | om-z000 | sa
Cn-02 Speed Coincedence Level 0.01% 0.00 ~ 100.00 100.00
Cn-03 Speed Coincedence Detection Width 0.01% 0.00 ~ 100.00 2.00
Cn-04 Excessive Speed Deviation Level 0.01% 0.00 ~ 130.00 10.00
Cn-05 Speed Reference Input Limit 0.01% 20.00 ~ 109.22 100.00
Cn-06 Minimum Speed Reference 0.01% 0.00 ~ 20.00 2.00
Cn-07 ASR Output Lag Time 1mSec 0 ~ 500 4
Cn-08 Speed Limit Gain 0.01 0.00 ~ 3.00 1.00
Cn-09 Encoder Constant (PPR) 1ppr 0 ~ 6000 1024
Cn-10 Speed Limit Bias (Torque Control) 0.01% 0.00 ~ 109.22 0.00
Cn-11 Micro-Speed Gain 0.1 00~1.0 0.1
Cn-12 Operator Display Mode 1 00000~39999 00000
Cn-13 Feeder Resistance 0.1 0.0~5.0 0.0
Cn-14 Motor Overload Current (%FLA) 1% 50 ~ 200 110
Cn-15 Overload Detection Time 1 Sec 1-~120 60
Cn-16 Overspeed Detection Level 1% 50 ~ 130 110
Cn-17 Undervoltage Detection Level 1Vde | 131~210/262~420 | 210/420
Cn-18 PG Disconnect time before Fault 0.01 Sec 0.00 ~ 2.00 0.30
Cn-19 | Minimum time for Iimmediate Stop at Power Loss {0.01 Sec 0.00 ~ 2.00 2.00
Cn-20 No. of Re-Start Attempts 1 0~10 0
Cn-21 Stop Timer (Time at Load Float) 1 Sec 0.0 ~ 255 10
Cn-22 ASR Proportional Gain 2 1 0~ 300 20
Cn-23 Changeover Speed for Cn-22 0.01% 0.00 ~ 100.00 0.00
Cn-24 Load Float Gain level 1 0~ 100 5
Cn-25 Load Float Completion Width 1 ppr 0~ 16383 10
Cn-26 S-Curve Time 2 0.1 Sec 0.0 ~ 10.0 0.0
Cn-27 Torque Reference Lag Time 1mSec 0 ~ 10000 0
Cn-28 Motor Temperature Limit 1°C 0~ 200 80
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To Begin Programming Section 6
6.5 CONTROL (Cn) Constants (Continued)
: . Initial
Number Name Unit Setting Range Value
Cn-29 Altemate Torque Limit Gain 0.1 00-~20 10
Cn-30 Al-14B Option Channel 1 Gain 0.1 0.0 ~ 1000.0 100.0
Cn-31 Al-14B Option Channel 2 Gain 0.1 0.0 ~ 1000.0 100.0
Cn-32 Al-14B Option Channel 3 Gain 0.1 0.0 ~ 1000.0 100.0
Cn-33 Desired Torque Detection Level 1 0.01% 0.00 ~ 300.00 100.00
Cn-34 Stack Cable Detection Torque Level 0.01% 0.00 ~ 300.00 100.00
Cn-35 Brake Release Mech. Time Constant at Start and Stop {0.01 Sec 0.00 ~ 10.00 0.30
Cn-36 Time for Torque to go to zero 1 mSec 20 ~ 5000 1000
BE1 Detect Guarantee Time/ Torque Build Up Time at
Cn-37 Torque Proving Start (Upper Limit is Input) 1 mSec 0~ 1000 100
Cn-38 Brake Release Torque Level 0.01% |-300.00~ +300.00 | 100.00
Cn-39 BE3 Detect Guarantee Timer 0.01 Sec 0.0 ~ 10.00 0.10
Cn-40 Svr Function Primary Delay Timer 1 Unit 0 ~ 2000 70
{Noisy Encoder Protection) (0 -~ 500mS) (17.5mS)
Cn-41 Ultra-Lift Enabling Speed (%Dn-02) 0.01% 0.00 ~ 109.22 100.00
Cn-42 Ultra-Lift Delay Time 0.01 Sec 0.00 ~ 30.00 2.00
Max. Uitra-Lift Torque in Reverse N=100 o
Cn-43 | (Dn-01/Dn-02)(Cn-43/Un-26) Where N = % of Dn-02 1% 0-100 30
% Speed Limit of Ultra-Lift in Reverse RPM = Dn-01 + o
Cn-44 (Cn-44 (Dn-02 - Dn-01)) 1% 0-100 30
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Section 6

To Begin Programming

6.6 MOTOR (Dn) Constants

Number Name Unit Setting Range Initia! Value
Dn-01 ] Specified RPM (Full Load Speed) (Ns) 1 RPM 100 ~ 6000 1750
Dn-02 Ultra-Lift Maximum Speed (Nt) 1 RPM 100 ~ 6000 1750
Dn-03 Number of Motor Poles (P) 2 2~32 4
Dn-04 No-Load Voltage (V10) 1V 50 ~ 240 170
Dn-05 | Motor Rated Secondary Current (i20) 0.01 A 0.00 ~ 655.35 Cda‘g’t“ffo_s
Dn-06 Rated Slip Frequency (fso} 0.01 Hz 0.00 ~ 5.00 1.00
Dn-07 Exciting Current Reference (km) 0.1% 10.0 ~ 200.0 30.0
Dn-08 Primary Resistance (%) 0.1% 0.0 ~ 15.0 2.0
Dn-09 Leakage Coefficient (%l) 0.01% 0.00 ~ 50.00 20.00
Dn-10 Motor fron Loss (%Wi) 0.1% 0.0~ 150 2.0
Dn-11 Motor Mechanical Loss (%Wm) 0.1% 0.0~ 10.0 0.5
Dn-12 | Secondary Circuit Time Constant (12) 1 mSec 0 ~ 200 100
Dn-13 Leakage Saturation Coefficient (Kl) 0.01 pu 1.00 ~ 2.00 1.20
Dn-14 Rotor Heat Gain (Kthe) 0.01 pu 0.00 ~ 2.00 0.00
Dn-15 Rotor Heat Time Constant (Tr) 1 Min 0~ 180 30
Dn-16 Iron Core Saturation Coefficient (Ksi) 0.01 pu 0.00 ~ 1.00 0.50
Dn-17 Iron Core Saturation co. 2 (Ks2) 0.01 pu 0.00 ~ 1.00 0.75
Dn-18 Motor Overheat Temperature 1°C 5.0 ~ 200 150
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To Begin Programming Section 6

6.7 MONITOR (Un) Constants

Number Name Description
Un-01 Not Used -
Un-02 Not Used -
Un-03 Output Current nverter Output Current is Displayed in AMPs
Un-04 Voltage Ref. Inverter Output Voltage is Displayed in Volits (AC)
Un-05 DC Voltage DC Bus Voltage is Displayed in Volits (DC)
Un-06 Not Used -
Un-07 Input Term Status Sequence Input.Teminat Status is Displayed as Below:
I Terminal 1
Terminal 2
Terminal 3
Terminal 4
Terminal 5
Terminal 6
Terminal 7
Terminal 8
Un-08 Output Term Status Sequence Output Terminals Status s Dispalyed as Below:
VGOUT Card

I |—Terminals 9-~10 (VGOUT 1
Terminals 25 ~ 27 (VGOUT 2

Terminals 26 ~ 27 (VGOUT 3
Terminals 28 ~ 27 (VGOUT 4
Terminals 29 ~ 27 (VGOUT &)

Un-09 LED Check All LEDs on:the.Digital Operator are lit-Integrity-Check -
Un-10 Control Sec. Soft # Control Section EPROM Software Version is.Displayed....

Un-11 Option Sec. Soft # Option Section EPROM Software Version is Displayed

Un-12 Input Term VGIN10 Input Teminal Status is Displayed as Below:
VGIN Card
ot e e el

| e e |
I L vamio-
VGIN10-2
VGIN10-3

VGIN10-4
VGIN10-5
VGIN10-6
VGIN10-7
VGIN10-8
VGIN10-9
VGIN10-10
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Section 6 To Begin Programming

6.7 MONITOR (Un) Constants (Continued)

Description

| I
I |
I—— Terminal CC1-9
Terminal CC1-10
- Terminal CC1-11
Terminal CC1-12
Terminal CC1-13
Terminal CC1-14
Terminal CC1-15
Terminal CC1-16
Terminal CC1-17

Terminal CC1-18

Un-14 [Output Term (DO-8) | DO-8 Cutput Terminals Status is Displayed as Below:

=

Terminal C-3

Terminal C-5
Terminal C-6
Terminal C-7
Terminal C-8

P

[ 1
Terminal C-1
Terminal C-2
Terminal C-4

Un-15 [Master Command 1 Inverter Commands are Displayed as Below:

| |
| |
I Operation Reference
Reverse Command

=

Baseblock Command
Trace Stop

Extemat Fault

Fault Reset
Accel/Decel Time Change
Accel/ Decel Stop
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To Begin Programming Section 6

6.7 MONITOR (Un) Constants (Continued)

Number
Un-16

Name

Master Command 2| Inverter Commands are Displayed as Below:

Description

Initial Excitation
Integral Reset
Integral Hold

-

il
I
Soft Start Cancel
Multi-Function Out 1
Multi-Function Out 2
Multi-Function Out 3
Mutti-Function Out 4

Un-17

Status 1

inverter Contrlol Status is Displayed as Below:

=

Running

Zero Speed

Reverse Run

Reset Signal Input
Speed Coincidence
Inverter Ready (RDYX)
Minor Fault

Major Fault

uUn-18

Status 2

“Inverter Control Status is Displayed as Below:

|
I
Control Data Fault
Recovery from Power Loss]
Operation Mode*
Initial Data Receiving
Multi-Function input 1**
Multi-Function input 2**
Muiti-Function Input 3**
Multi-Function Input 4**
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Section 6

To Begin Programming

6.7 MONITOR (Un) Constants (Continued)

Number Name Description

Un-19 Not Used -

Un-20 Not Used -

2t [Speed R rs i | P e
Unzz [spesd it sFsoul|  SPee Seerece e B S SR e

n23 | spas e e ey st ot
e o e Ve

Un-25 Torque Feedback Torque Compensation is displayed. % display for Motor Rated Torque.

Intemal Torque Reference. A value obtained by multiplying secondary current
Un-26 |Int. Torque Feedback | reference value by magnetic flux reference value is displayed at speed control
mode. % display for Motor Rated Torque.
Un-27 Torque Feedback Motor Torque Ope(r‘?;?gu\éag;écl):zslzzg ;)“r::)é.when Option Card
U 28 ARt (. Do | e e R s Rt
Speed Controller (ASR) output is displayed. This Value becomes motor
Un-29 ASR Output secondary current reference value.
% display for Motor Rated Secondary Current.

Un-30 Slip Freq. Ref. Motor Slip Frequency Reference. % display for Motor Rated Slip Frequency.
Un-31 Primary Freq. Ref. }Inverter Output Frequency. % display for Motor Rated Synchronous Frequency.
Un-32 | Motor Temperature Motor Stator Temperature is displayed.

Un-33 Zero-Servo Error Number pulses moving from Zero-Servo Start point.

Un-34 Inverter A/D Volts Inverter Main Speed A/D input voltage.

Un-35 Aux. A/D Volts Inverter Auxiliary A/D Input Voltage

Un-36 Al-14B Ch.1 Volts «-Al-14B Chanel 1-Input.Voltage

Un-37 Al-14B Ch.2 Volts Al-148 Chanel 2 input Voltage .

Un-38 Al-14B Ch.3 Volts Al-14B Chanel 3 Input-Voltage :

Un-39 Magnetic Flux A Magnetic Flux Feedback (Phase 9)

Un-40 Magnetic Flux B Magnetic Flux Feedback (Phase B)

Un-41 | ACR Compensation ACR Compensation Value
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To Begin Programming Section 6

6.8 Order (On) Constants

Digit Data/ N Initial
Number | increment Remarks/Function Value
000 * Normal Operation
010 Simulation Mode (PUV NOT provided)
1,2,3
o11 Base Test Mode
On-01 | Controf Status 1 0000 | 0000~1111
100 V/F Test Mode
o- PG Disconnection Protection is Provided
4 .
1 PG Disconnection Protection is NOT Provided
o Vector Control WITH PG
1
1 Vector Control WITHOUT PG
0 Thermistor is Installed in Motor (Adaptive Control)
2
1 Thermistor is NOT Installed in Motor
On02 | Control Status 2 0010 | 0000~-1111
o Rotor Heat Model is Effective
3
1 Rotor Heat Model is NOT Effective
o- TRQ-A is Installed and Effective
4
1 TRQ-A is NOT Effective
0" Phase at Initial Excitation is Fixed
1
1 Phase at Initial Excitation is Detected
0 Field Forcing is Provided
2
1 Field Forcing is NOT Provided
On-03 §Control Status 3 1010 | 0000-t111
o- Overvoltage Control Function is NOT Provided
3
1 Overvoltage Control Function IS Provided
0 DSP A/D Automatic Offset Adjustment IS Provided
4
1° DSP AD Auto Offset is NOT Provided
0
1 Not Used - Data MUST be "0"
1
0+
2 Not Used - Data MUST be "0"
1
On-04 | Control Status 4 0000 0000
0~
3 Not Used - Data MUST be “0"
1
o-
4 Not Used - Data MUST be “0"
1
* Initial Value
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Section 6

To Begin Programming

6.8 Order (On) Constants (Continued)

Number Name Unit Setting Range | Initial Value
On-05 Inverter Low Frequency OL Gain 0.1p.u. 10~50 by Sn-01
On-06 inverter Low Frequency OL Freq. 0.01 Hz 0.00 ~5.00 by Sn-01
On-07 |Regen Side Torque Limit at Low Freq.| 0.01% 0.00 ~ 300.00 50.00
On-08 Current Amplifier Characteristics 1 (Code) 000 ~ 254 020
On-09 | ASR Qutput g‘)‘,’s‘gr‘ncseﬁt‘{]‘?,gn'y for | ymsec 0 ~ 500 0
On-10 CEMF Compensation 0.001 p.u. | 0.000 ~ 1.300 1.000
On-11 AoR Time Constant 1mSec 200 ~ 2000 by Sn-02
On-12 AFR Gain (without PG) 0.01p.u. 0.00 ~ 2.00 1.00
On-13 AFR Time Constant (without PG) 1mSec 50 ~ 2000 120
On-14 Magnetic Flux Feedback Gain 0.001p.u. | 0.800 ~ 1.200 1.000
On-15 Current Feedback Gain 0.001p.u. | 0.800 ~ 1.200 1.000
On-16 NV-RAM Soft Number 1 (Code) 0 ~ 9999 Program No.
On-17 DSP A/D Converter Phase U Gain  |0.0001p.u. |0.9000 ~ 1.1000 1.0000
On-18 | DSP A/D Convertter Phase U Offset 1 -819 ~ +819 0
On-19 DSP A/D Converter Phase W Gain  |0.0001p.u. }0.9000 ~ 1.1000 1.0000
On-20 DSP A/D Converter Phase W Gain 1 -819 ~ +819 0
On-21 On-Delay Compensation Gain 0.01p.u. 0.00 ~2.00 1.00
On-22 Not Used - - -~
On-23 Not Used -- - --
On-24 Not Used - -- --
On-25 Not Used - -- --

IMPULSE*VG+ Instruction Manual - ©1994 Electromotive Systems, Inc.
Milwaukee, Wisconsin - EPROM #679077- 10/20/95

69



Start-Up Section 7

Section 7: Start-Up

Caution: Personnel should be aware of the potential hazards and the appropriate safety
considerations.

This section assumes that the IMPULSE«VG+ has been wired as specified in Section 3, and
that the motor's Dn parameters are known and programmed. If you have purchased the motor

from Electromotive Systems, the motor parameters are already programmed into the
IMPULSE-VG+.

7.1 Power Off Checks

« Check to make sure the motor is connected to the inverter output terminals (T1, T2, T3),
and that the motor encoder is connected to the PG-T card as specified in Section 3.

« Check to make sure the incoming three-phase power wiring is connected to terminals L1,
L2, and L3. Connection of this incoming power to the inverter output terminals (T1,
T2, T3) will resuit in unit damage.

« Check to make sure the incoming power to the inverter is within allowable tolerances:

230 Volt units: 180 VAC - 253 VAC
460 Volt units: 342 VAC - 506 VAC
» Check to be sure there are no loose electrical connections.

« Check to be sure there is no debris inside of the IMPULSE*VG+ enclosure.

« 460 Volt units 15 Hp and above: Make sure the voltage selector jumper plug is in the
correct position (see Section 3.1.5).

« All CDBR units: -Make sure the voltage selector jumper plug is-in the-correct:position (see
Section 3.2.3).
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Section 7 Start-Up

7.2 Initial Power Up

Apply the input power. You will hear a faint click as the main circuit contactor within the drive
energizes.

You should see the keypad illuminate within one second, indicating the logic power supply is
within specification. Keypad will display "00.0". The initial display of the digital operator is set by
data of Bn-13. (The initial value is “2").

The CHARGE LED will light within one second, indicating the main DC bus capacitors are
charged to a voltage greater than 50 VDC.

Check the program data to make sure it matches the documentation. Also check Cn-09 to be
sure it matches the PPR rating of your encoder.

7.3 Factory Default Settings

When the IMPULSE-VG+ was shipped, it was set up for hoisting operation. These initial settings
should allow you to operate the typical vector motor (induction motor with encoder) without any
adjustments.
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Start-Up Section 7

7.4 Which Way is Up?

The hoist must operate in the up direction when the IMPULSE+VG+ is provided with a Run
forward command (120 VAC to VGIF Terminal 1). The motor/encoder must be matched with the
IMPULSE-VG+ for direction. The motor must also provide up operation (mechanically) when
given the Run Forward Command.

7.4.1 Rotation Check Procedure

CAUTION: Be prepared to immediately remove power in the event of unexpected
operation. If the encoder count (Cn-09) is programmed incorrectly, or if the direction of
rotation is backwards, the unit may not stop when the Run.command is removed.

1. Make sure personnel are clear of all mechanical and electrical equipment.

2. Make sure that the motor is de-coupled from the other hoist equipment (gearbox,
drum, etc.)

3. Make sure that An-01 is set for no more than 10% speed.
4. Set the keypad to display actual speed feedback (no “n" prefix shown).

5. Make sure the direction LED on the digital operator indicates forward direction (if not
press “Fwd/Rev" button on keypad).

6. Briefly press and hold the "RUN" button of the digital operator until the motor begins
to rotate.

7. Make sure that the display indicates a positive (+) value.

8. Make sure that the direction of motor rotation will provide up hoisting motion when.
coupled to the drum.

9. [f rotation is incorrect (speed indication is negative (-)), remove power from the

IMPULSE«VG+, wait for the red charge lamp to go out, and swap any two motor leads
(T1, T2 or T3) at the output of the IMPULSEVG+.

10. Repeat steps 1 through 9 again.

The flow chart on the next two pages is provided to assist the rotation check procedure.
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Section 7

Start-Up

7.4.1 Rotation Check Flow Chart

START

Motor “Dn" Parameters
are known?

See Vector-Mate

“Dn" Parameters are
programmed into
IMPULSE-VG+?

Program “Dn*
Paramters to
IMPULSE-VG+

4

Specifications.
CAUTION:

TO THE IMPULSE-VG+

De-Couple the Mechanical Brake or

See Sections 5 and 6

Mechanically Release Brake. Change
Sn-20 and Sn-24 to Data “00".
Match the Data of Cn-09 to Encoder

BE PREPARED TO INTERUPT POWER

(BY DISCONNECT).
P

Monitor Mode is Speed

Change Monitor
Mode to Nfb

[——— See Section 5

Forward LED of Digita!
Operator is lit?

Run Command from
VGIF Term. 1 is

Press "Fwd/Rev"
Button of Digital
Operator

Change Sn-04 to

M——— See Sections 5 and 6

Data "0011"
Possible?
See Next Page See Next Page
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Start-Up

Section 7

7.4.1 Rotation Check Flow Chart (Continued)

From Previous Page

Momentarily apply
120VAC to VGIF
Terminal 1.

From Previous Page

Momentarily press
and hold “RUN"
button.

Nfb indication is
positive?

Swap Motor Leads
T1 and T2.

Nfb indication is
positive?

Motor rotation is
smooth and stable and current
is reasonable?

Carefully check the
encoder connection.
See Section 10 for

Troubleshooting hints.

Motor rotation is
smooth and stable and current
is reasonable?

Motor rotation
will provide UP operation
of Hoist?

Change Sn-24 to
Data “3F°.

I

Finish.

Change Sn-24 to
Data *3F*. Change
Sn-04 to Data
‘0001°",

Motor rotation
will provide UP operation
of Hoist?

Change Sn-24 to
Data “3F". Change
Sn-04 to Data
‘0001°

Finish.
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Section 7 Start-Up

7.5 Setting the Speed Control Method

After following the set-up in the proceding section, the IMPULSE+VG+ and motor are now
operational. You must now select the control method. The software offers a variety of speed

control methods including:
« Multi-step speed control method (up to five speeds by contact input).
« Infinitely variable speed control method by contact input.
« Infinitely variable speed control method by-analog-input (Joystick control). :
Standard parameter setting by Electromotive Systems providesfor five-step multi-step speed

control method. If five-step method is acceptable, proceed to section 7.6.

7.5.1 Speed Control Mode Selection Flow Chart

START

Control Method is
Infinktely Variable by
Contact Input?

Control Method is
Muiti-Step?

Control Method is
Infinitety Variable by Analog
input (Joystick)?

Control Input is 2
Contact type
{Run, Increase)?

Control Input is 3
Contact type
Run, Hold, Increase

IMPULSE-VG+ are
acceptable?

y
Set Set
Sn-15 = *05 Sn-15 = “04° - .
Sa-16 #°05' S0-16 = “05° Finish See Section 7.6
Sn-17 #°05 Sn-17%°04" or "0t
Sn-18 #°05° Sn-18+"04" or "05

Speed Points
(An-01 Lower Limit anc
Cn-05-Upper Limit)
Programmed in
VG+ are
acceptable?

) : Cn-05-Upper Limit)
See Section 7.8 See Section 7.7 programmed in
IMPULSE-VG+ are

acceptable?

Finish Finish
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Start-Up Section 7

7.6 Setting the Speeds in Multi-Step Method

This section applies only to multi-speed method, and provides guidance for setting the output
speed of each of the available five steps. Below is a shortened reprint of the An parameter chart
found eatrlier in this publication:

Number Name Increment | Setting Range | Initial Value
An-01 | Speed 1/Lower Limit 0.01% 0.00 ~ 100.00% 10.00%

An-02 | Multi-Step Speed 2 0.01% 0.00 ~ 100.00% 25.00%
An-03 | Multi-Step Speed 3 0.01% 0.00 ~ 100.00% 50.00%
An-04 | Multi-Step Speed 4 0.01% 0.00 ~ 100.00% 75.00%

An-05 | Multi-Step Speed 5 0.01% 0.00 ~ 100.00% 100.00%

The speed settings of An-01 ~ An-05 are set as a percentage of the motor's normal nameplate
speed (per Dn-01). For example, if the motor nameplate speed is "1750", a set data of 10.00% will
yield a speed of 1775RPM.

Determine what speeds are required (as a percentage of motor nameplate speed) and program
to IMPULSE-VG+.

7.7 Infinitely Variable Mode/Analog Input: Upper and Lower Limit

This section applies only to the Analog types of infinitely variable speed control methods
{0~10VDC analog type or £+10VDC analog type), and provides guidance for setting the lower and
upper speed reference limits. Below is a shortened reprint of the appropriate constant charts
found earlier in this publication:

Number Name unit | setting Range | ‘Pal

Cn-05 | Speed Reference Input Limit| 0.01% | 20.00 ~ 109.22 | 100.00

Cn-06 | Minimum Speed Reference | 0.01% { 0.00 ~ 20.00 2.00

The data of Cn-05 and Cn-06 are set as a percentage of the motor's normal nameplate speed
(per Dn-01).
For example, if the motor nameplate speed is "1750", a set data of 10.00% for Cn-06 (Lower Limit)
will yield a minimum operating speed of 175RPM.

Determine what minimum and maximum speeds are required (as a percentage of motor
nameplate speed) and program to IMPULSE*VG+.
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Section 7 Start-Up

7.8 Infinitely Variable Mode/Digital Input: Upper and Lower Limit

This section applies only to the Digital types of infinitely variable speed control methods
(two-step and three-step contact input types), and provides guidance for setting the lower and
upper speed reference limits. Below is a shortened reprint of the appropriate constant charts
found earlier in this publication:

Number Name Unit | Setting Range | Initial Value
An-01 Speed 1/Lower Limit 0.01% | 0.00 ~ 100.00 10.00
Cn-05 | Maximum Speed Reference/ Upper Limit] 0.01% } 20.00 ~ 109.22 100.00

The data of An-01 and Cn-05 are set as a percentage of the motor's normal nameplate speed
(per Dn-01).
Foe example, if the motor nameplate speed is "1750", a set data of 10.00% for An-01 (Lower
Limit) will yield a minimum operating speed of 175RPM.

Determine what minimum and maximum speeds are required (as a percentage of motor
nameplate speed) and program to IMPULSE«VG+.
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Start-Up Section 7

7.9 Test Run on the Hoist

From the proceeding sections, the IMPULSE+VG+ and the motor/brake are now ready for
mechanical connection to the hoist:

START

v

Assemble the motor, encoder and brake
to the hoist frame. Couple the motor
shaft to the hoist gearbox/drum.
Ensure that the proper level of
allignment precision is applied.

v

If necessary, re-connect all the
electrical wires to the motor/brake/
encoder. Make sure to practice the
wiring guidelines found in Section 3.

CAUTION:
Be prepared to immediately remove
- power in the .event:of unexpected
" operation. If the encoder is not
connected properly- or Cn-09 is
programmed incorrectly, ‘or it the
direction of rotation is backwards the
unit may not stop when the RUN
command is removed!

'

v

CAUTION:
Make sure personnel are clear of all
mechanical and electrical equipment.

Connect the various inputs to the
appropriate IMPULSE«VG+ input card.
Be sure to propertly connect the upper

limit switch(es) (and lower limits if
applicable). Also be sure to connect
the appropriate audible and visual
alarms to the VGOUT card for
annunciation of brake failure, etc.

v

v

Again, check for the following:

* Power supply is proper and
connected to L1, L2, L3.

¢ Motor leads are connected to
IMPULSE«VG+ temminals T1, T2, T3.
* There are no loose connections of
the power supply, motor leads, and
other inputs and switches.

* No debris inside of the
IMPULSE-VG+ enclosure.

* Voltage selection jumpers are
proper (both IMPULSE-VG+ and CDBR
units) for the voltage applied.

Apply power to IMPULSE<VG+. Make
sure that the red charge LED is lit.
Double check that the constants
previously programmed to
IMPULSE<VG+ remain unchanged.
Again, double check the data of Cn-09
to insure that the data is pertinent to
your encoder specification. Briefly
. provide a run forward.command and
observe the direction of hoist

~|.movement.--run forward-must: provide -

“for-hoist UP-motion. (if- operation ‘is
incorrect, see Section 7.4.1).

y

If the above RUN forward input is
successful, test the function of the
upper limit switch input. Observe that
the hoist stops and that continued
operation in the UP direction is
impossible (down operation is
permitted) Provide RUN reverse
command and, again, observe
operation.

Y

Continued on next page

78

IMPULSE-VG+ Instruction Manual - ©1994 Electromotive Systems, Inc.
Milwaukee, Wisconsin - EPROM #679077 - 12/1/95



Section 7

Start-Up

7.10 Test Run (Continued)

Continued from previous page

v

Assuming that smooth operation is now

being peformed, check that current
(Un-03) output and torque output
{(Un-26) are reasonable. Note that
since the hoist is ‘operating without -
load, the current output should be near
the motor's rated no-load amps, and
the torque output should be near zero.
Continue testing at higher speeds while
observing the current and torque
outputs. If all is OK, proceed.

v

Prepare for load test (assemble load to
hoist hook).

Unless specified otherwise, the
suggested load should be 125% of hoist
rating.

v

CAUTION:
Be sure that personnel are clear of all
mechanical and electrical equipment!

Operate the hoist with load. Observe
that the current output (Un-03) is near
the motor's full-load rating (or close to
125%). Observe that the - torque -output -
(Un-26) is also near 125%. If
successful, continue testing at other
(lesser) load levels.

Y

See Section 8 for details of other
special features that are available on
IMPULSE*VG+. Program accordingly

and test the added functions.

;

FINISH
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Traverse Applications Section 8

Section 8: Traverse Applications

The benefits of IMPULSE«VG+ are not limited to hoisting applications. IMPULSE«VG+ can also
be applied to various traverse applications to provide the following possible benefits:

¢ Speed range of 1000 to 1.
« Torque limiting functions to improve mechanical reliability.
= Two (or more) motor applications requiring load sharing.
IMPULSE*VG+ is appropriate for:
Trolley drives
Bridge drives

Dual motor gantry drives (load sharing)
Bucket cranes (both hoisting and horizontal modes)

This section will address the programming requirements and electrical hook-ups required for
horizontal applications (both single motor and mutti-motor).

8.1 Single Motor Horizontal Applications (Trolley and Bridge)

- The sophisticated starting and stopping sequences necessary for hoisting applications are not
essential to traverse motions. The various timers and counters needed for hoisting are
supertfluous for bridge and trolley motions. In addition, under certain circumstances, they can
detract from the responsiveness of the driven equipment. IMPULSE+*VG+ has the flexibility to
“program out" these unnecessary components. See Section 8.1.1 for the necessary program
changes to ensure trouble-free traverse motion.
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Section 8 Traverse Applications

8.1.1 Program Changes for Traverse Motions
(Single Motor Only)

Program Changes for Horizontal Applications
(Single Motor Type)
Horizontal

Constant No. Hoisting Data Motion Data Remarks
Sn-18 03 37 Enables "Torque Proving" mode. *Note1
Eliminates the delay of Torque build-up.
Cn-38 100.00 0.00 Enables the brake output immediately upon
Run command. *Note 2

*Note 1: When using the IMPULSE-VG+ in Torque Proving mode, a brake answer-back signal is
required for successful operation. The input of the brake answer is-simulated.by a jumper from terminal
10 of the IMPULSE+*VG+ logic card (see connection diagram) going to terminal 8 of the VGIF input
card. Since this same terminal 8 is applied for the 5th step of multi-step control, the input sequence of
the 5th step must be changed (See Muiti-Step Speed Control Operation Table for Horizontal
Applications). Note that all the other speed control modes operate as previously described in this
manual.

*Note 2: Certain applications require that some level of torque be output prior to brake release (gantry
cranes operating on uneven terrain, shipboard cranes subject to heavy winds, etc). To meet the
demands of your application, Cn-38 can be programmed to a higher value. This will insure that no
inadvertant movement occurs during the short time between brake release and torque build-up
(generally < 300mSecs). Note that while operating in “Torque Proving™ mode, the brake is released
only after the torque value of Cn-38 is already achieved.

8.1.1.1 Traverse Application Multi-Step Operation Table

Traverse Application (when Sn-18 = 37 only)--Multi-Step Speed Control

Operation Chart
Input to VGIF Card ACTION (SPEED
VGIF VGIF VGIF VGIF REFER(ENCE)
Terminal 1(2) | Terminal5 | Terminal 6 | Terminal 7
) - - - STOP
Runs Forward
X O O O (Reverse) at speed
of An-01
Runs Forward
X X O O (Reverse) at speed
of An-02
Runs Forward
X X X O (Reverse) at speed
of An-03
Runs Forward
X X X X (Reverse) at speed
of An-04
X (0] X X Reverse) at speed
Of A U

O =Open, X = Closed, - = Not Applicable
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Traverse Applications Section 8

8.1.2 Traverse Application Control Section Connections

To “X1° Of To *x2° Of
120 VAC Supply 120 VAC Supply
VGIF CARD
TB81
I
Up
1t 1
O O Forward
Down
P 2
O O Reverse
2nd Sth

of
>

Multi-Step Speed tnput

1]
a
)

Mutti-Step Speed input

e}
e}

»

=
}_?
~

O O Multi-Step Speed Input

Brake Answer Back Simulation (if used)

i : Brake Answer Back
] 10

3
External Fault input
4
NIC / O  |External Fault Reset
To X2 Ot
120 VAC Supply VGIN10 CARD
TB1 Note: initial setting
1] of SN-38= 7010 onty
X2 enables Terminal 5.
1 Upper Limit Slowdown, NC Input
2 |upper Limit Stop, NC lnput
3
|— ——————— h - jLowaer Limit Stowdown, NC input
I wos P N
r —O<30 3 i | Lower Limit Stop, NC input
Traverse Travel
Limit Switches
(t used)
Microspeed Gain Enable
J T s
O O O |Microspeed Gain Enable
: ls Uttra Lift Enable
: %7 Torque Limit AccelDecat
: 38 Afternate Torque Limit
Hardwire Jui Supplied by Cust 9
1 _Hardwie Jumper Supplied by Customer o ] :3 Load Float
- 10
Note: the factory setting of Sn-38 enables the function L |Fun Roset Notneut

of the upperflower limit switches. If NOT using these,
please see Section 6 for the programming procedure
to enable the respective terminals.
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Section 8

Traverse Applications

8.1.2 Traverse Application Control Section
Connections (Continued)

IMPULSE-VG+

VGOUT CARD

NOTE: FUNCTIONS ARE SHOWN
AT THE FACTORY SETTINGS. 82

TO *X1° OF TO *X2° OF
120 VAC SUPPLY 120 VAC SUPPLY
A

120V INPUT

N

TORQUE PROVING FAULT AT START

w

BRAKE FAULT ANNUNCIATION

OA—O—

UPPER/LOWER LIMIT ENGAGE,
EXTERNAL FAULT INPUT

BRAKE CONTACTOR #2 QUTPUT

VGIF CARD 1 |

BRAKE ANSWER BACK INPUT

—roT—

MULTESTEP SPEED INPUT

MULTESTEP SPEED INPUT

SIGNAL

N/

L
.

BRAKE

CONTACTOR

o/

/

AVAILABLE FOR
CUSTOMERUSE
RATED 1 A, 250 VAC/ 30 VDC
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Traverse Applications

Section 8

8.2 Dual Motor Traverse Applications (Load Sharing)

IMPULSE*VG+ can provide true load sharing capabilities for dual motor bridge, gantry and
trolley applications.

8.2.1 Program Changes for Dual Motor Traverse Applications

Program Changes for Dual Motor Traverse Applications

- Constant No. | Master Data

Slave Data Remark
An-01~An-09 - - * Slave Data rﬁust be Master x 1.1.(10% higher) -
Bn-01 8.0 7.3 Slave Data = Master Data/ Speed Gain (If Speed
Bn-02 10.0 9.1 Control is by Analog Input ,Speed Gain is Bn-10).
Bn-03 10.0 91 If Speed Control is by An reference, the
Bn-04 10.0 9.1 Slave Data = Master Data/(Slave An/ Master An)
Bn-06 800 o Eliminate the Slaves' Integral Time of Pi Speed
Controller Function

When Analog Speed Reference is used, the Speed

Bn-10 1.0000 1.1000 Gain of Slave is 110%. Note that Bn-10 does NOT
effect the An constants.
Bn-12 10.0 9.1 See Bn-01~ Bn-04 Remark.
Bn-17 26 _ Torque Reference Output {to input to Slave Al-14B,
Channel #2)
Bn-18 0.500 - Torque Reference is Scaled to 5V/100%
Bn-22 26 R If AO-12is used for Torque Reference Output to
Slave

Bn-23 0.500 - Torque Reference is Scaled to 5V/100%

Brake Feedback Signalis Input to Term. 8 (Enables
Sn-18 37 37 Torque Proving Mode)(if used)

Sn-20 00 00 Enables Torque Proving Mode (if Sn-18 = 37)
Sn-24 0¢] 00 PHC output is for Input to Term. 8 (Brake Feedback)
~ Enables Torque Limit Operation by Channel 2

Sn-25 0000 0011 (Speed Reference by Channel 1)
Enables Load Float, Micro-Positioning Control Gain,
Sn-38 A 711A Upper Limit 1 and 2, Lower Limit 1 and 2
If Al-148 Channel 1 is used for Slave Speed
Cn-30 100.0 1100 Reference the Gain is Setto 110%
Cn-31 100.0 1000 Do Not Change for Proper Scaling
Cn-38 0.00 0.00 Torque Output for Brake Release--Data 0.00

essentially disables Torque Proving at Start
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Section 8 Traverse Applications

8.2.2 Dual Motor Application Control Section Connections

The majority of connections for dual motor applications are identical to that of a single motor
system. For connections to the VGIF and VGIN input cards, please refer to section 8.1.2. Note
that commands for Run, Multi-Step speed, Load Float, etc. should be input simultaneously to both
the master and slave drives.

Additional communication between the master and slave is necessary. The master drive is
programmed to provide an output proportional to its output torque. This signal is input to the
slave drive to determine its output torque. With this connection completed, both drives will
produce exactly the same torque, providing absolute load sharing between the master and slave
drives and motors.

Connection of the communication link between master and slave is as below: .

Note: Other connections are identical to single drive system (see Section 8.1.2).

IMPULSE-VG+ IMPULSE-VG+
(Master) (Slave)
Al-148B
+10Vdc (Torque Ref) 21 TC2 £10Vdc (Torque Limit)
Analog Common (Ground) 22 TC4 Analog Common {(Ground)
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Section 9: Special Features

This section explains the special software functions of IMPULSE-VG+.

9.1 Standard Safety Functions (not specifically enabled) of
IMPULSE-VG+

IMPULSE«VG+ is a unique combination of hardware and software specifically designed for
. extremely demanding overhead material handling industry. IMPULSE<VG+ offers some.unique
tunctions that help achieve the highest level of performance and safety for.these applications.
Section 9.1 describes these functions.

9.1.1 STOP Key (of Digital Operator) Operation

Due to the unique requirements of overhead material handling applications, a drive for a hoist or
crane must provide a higher level of safety. The STOP key is always enabled, and the initial
value is programmed for immediate stop at key depression.

O ‘ = ALWAYS Enabled, Operation is programmed by Sn-04, bits 2 and 3
STOF Initial Value = Immediate STOP at key depression.
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Section 9 Special Features

9.1.2 RUN Button Operation

To ensure safe operation of cranes and hoists in the local operation mode demands that
operation only be possible when the RUN button is depressed (momentary operation). The
absence of a RUN command demands STOP (according to the programmed stopping method,
Sn-04 bits 2 and 3). This reduces the possibility of a runaway crane.

IMPULSE-VG+
Maintained RUN Momentary RUN
o (Unsafe) (Best for Safety)

STOP

I
3

F-Out

Immediate Stop!

Time—
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Special Features Section 9

9.1.3 Phase Loss Detection

Phase Loss Detection compares the output current of each of the three phases to a pre-set
level. If the output current of any of the phases falls below that pre-set level, an LF fault will
appear on the display. Unlike conventional inverters in case of a phase loss, the IMPULSE*VG+
will immediately set the brake, retaining control of the load.

9.1.4 Fault Annunciation by PHC output (SSR output by
VGOUT card)

The IMPULSE<VG+ permits the programming of specific output faults by-specific output -
devices. ‘These output signals are used to warn the operator of potentially dangerous conditions.
Programming is required if the Electromotive Systems initial values are unsatisfactory for a
particular application. Base programming is as below:

Sn-21~24 Fault Annunciation Programming Method
and Example

Example: A certain application requires an alarm at all sequence (SE and BE type) faults. The
table below shows that the correct data would be "67".

Digit 2 Digit 1
Hex 6 7 Conversion Chart

Binary 0 1 1 0 0 1 1 1 Hexadecimal } Decimal § Binary
Me]nu 0 0 0000

1 1 0001

Sel|ect 5 5 0010

3 3 0011

ault A atio 4 4 0100

Binary 0 = Fault is Not Output to PHC, S > o101

Code 1 = Fault IS Output to PHC 6 6 0110

7 7 0111

0OS |DEV LF - oL2 | OL1 8 8 1000

9 9 1001

8 UL2 | UL1 Lo LLt LF EFt1- A 10 1010

I BEs | _ | _ | BE3 | BE2 | BET B | it

SE6 SE3 | SE2 | SEt c 12 1100

D 13 1101

E 14 1110

F 15 1111

88 IMPULSE-VG+ Instruction Manual - ©1994 Electromotive Systems, Inc.

Milwaukee, Wisconsin - EPROM #679077 - 10/20/95



Section 9 Special Features

9.2 The Basic Hoisting Sequences

There are four basic hoisting sequences:

Hoisting (up) start sequence at forward
Lowering (down) start sequence at reverse
Stopping sequence at forward and reverse
Starting sequence when the upper limit is input

A timing chart for each of the sequences follows. For more information, please contact
Electromotive Systems' Engineering Department by phone at 414/783-3500 or by fax at
414/783-3510.
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Special Features

Section 9

9.2.1 Normal Operation Start Sequence (Brake Proving Type)

Run Rev.
Command l >
>
Internal
Run (+BB) | >
Cn-38 (Brake Release)
Internal
Torque
< Cn-37(BE 1 Detect Guarantee Timer)
>
< Cn-35 (Brake Release Mechanical Time Constant Delay Time)
NRef \' = = ‘Br-11 (Speed Ref. at Start/Stop)
Internal \
SRef |- - >
Nfb ey
>
Brake
Command R
(=3F) Heavy Line is Actual Brake Operation v ] R
BE1 Det.
Nfb < First 100mS is ignored
9, -
10%Cn-01 < Nfb < 10°%Cn-01 for 5 CPU scan (20mS/scan), else BE1,
BE2 Det.
IFB OK )
< Time must be < 1 Second, else BE2 N
< Cn-39 Brake Release Guarantee Timer
BES3 Det.
Nfb 20 Brake Release Guarantee Timer

Nfb must # 0, else BE3

v
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9.2.2 Start Sequence When Upper Limit is Input
(Torque Proving Type)

Upper
Limit
Input
>
Run Rev.
command R i
»
Internal :
Run 1
(=BB) I:
T >
t
' = - = -« Cn-38 (Brake Release Torque) >
[ i 1
Intemat | 1/ bt ! V
Torque 1 ( ' 1
1 [ 1 1
:4—:——-——}: Cn-37 : Torque Compensation Build-Up Time
— 1 >
: :4———5: Cn-35 (Brake Release Mechanical Time Constant Delay Time)
1 1 1
NRef i :
Intermal 0 1 \
- 1 1 1
[ t 1
' ' SRef -4 - - 4
1 ¢ 1
1 [ 1
1 ' 1
4 1 ! 1
Nfb 1 ' [
1 o .
' i 1
RN A
t 1 R T L
. 1 '
) 1 1 T
Brake ' 1 1
Command . X '
(=3F) : y 4 Heavy Line is Actual Brake Operation L I >
Brake : : .
Brake Answer is NOT Required,
22357‘1;/(3" : : SE3 is not detected
1 1
. v >
1 1
SE2 Det. ; ;
IFB OK - \ Time must be < 1 Second, else SE2 (Major Fault,88)
T Note: Brake Does NOT release without {FBOK = 1 N
BE3 Det. ‘ﬂ-—-—i: Cn-39 BE3 Guarantee Detect Timer
Nib =0 v
e
b2 ’
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9.2.3 Normal Operation Stop Sequence (Brake Proving Type)

Run Rev.
Command h\\\\\\\\\
Internal
Run (=BB)
>
Internal + . Torque is going to Zero .
Torque
4
NRef +
Internal ]
»
+
Nfb
- Cn-01- - - /
Cn-35 Brake Mechanical Delay Timer
(Control is Zero Servo)
1 1
Zero Setvo #—» TRO Calculation (Minimum time = 250mS) -
Complete
(mtoma) | | EER ,
Brake Cn-21 Load Float Time and Torque Detect
Command (Minimum Time is 250mS even if Load Fioat
Command is NOT input)
(=3F) \ N .
.
BE6 Det. Cn-36
Nfb <
9, ./
10% G0t 00 R
Nfb < 10% Cn-01 for ;E CPU scan (20mS/scan),
else BE6 (Alarm, Zero Speed Control)
Note: [f Fail, then re-try for
5 times data of Cn-36 timer.
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Section 9 Special Features

9.3 Micro-Positioning Control

IMPULSE+VG+ offers Micro-Positioning Control for precision in hoisting. This function provides
extremely slow speed operation for precise operation, in addition to the normal running speeds
programmed by the user. Enabled by an input to the IMPULSE<VG+, this function multiplies the
normal speed reference (any of An-01 ~ An-09 or the Analog Reference) by the data of Cn-11.

This will prove extremely useful when “spotting” the load. Please refer to the programming
method, joystick operation and examples below:

Programming Method:

To Enable
Constant No. Initial Data| Micro-Positioning Remark

Control

Cn-11 0.0-~1.0 0.1 User Choice Gain of Micro-Positioning Control

Provides the input to enable
Micro-Positioning Control. If Sn-15 ~ Sn-18
are being applied to other functions
Micro-Positioning Control can be enabled by
the data of Sn-38.

R Terminal TCS is pre-programmed for
Sn-38 0000-FFFF{ 711A 711A Micro-Positioning Control Input

Sn-15~Sn-18{ 00 ~ FF 03 OE

Joystick Operation:

During Normal Operation During Micro-Positioning Control

STOP STOP
’,4"— --i‘\~~ /’ ‘“
'1 ‘ ‘\ ,/ ‘-\
4 X 4 |
Speed = Speed = Speed = Cn-11 Speed = Cn-11
0~100% Joystick 0~100% - Normal Reference | Joystick Normal Reference
Reverse Controller Forward Reverse Controller Forward

. Speed During . Speed During
Speed Speed During : vl Speed Speed During : Aells
Cn-11 Data > | Micro-Positioning Cn-11 Data ® | Micro-Positioning
Retference {Normal Operation Control Reference | Normal Operation Control

An-01 10% 1% An-01 10% 3%
An-02 25% 2.5% An-02 25% 7.5%

- o~

° An-03 50% 5% °2 An-03 50% 15%

CEL 0.1 g 03

< An-04 75% 7.5% c An-04 75% 22.5%

i o
An-05 100% 10% An-05 100% 30%
Analog 0 - 100% 0 - 10% Analog 0~ 100% 0 ~30%

IMPULSE-VG+ Instruction Manual - ©1994 Electromotive Systems, Inc. 93

Milwaukee, Wisconsin - EPROM #679077- 10/20/95



Special Features Section 9

9.4 Load Float (Zero Speed)

The IMPULSE*VG+ offers Load Float for precise and responsive handiing of loads for hoisting
applications. When enabled by the data of Cn-21, this function will hold the load at Zero Position
(after Run command is removed) for a duration of time programmed by Cn-21. Note that during
the time of Cn-21, the brake will not set, and immediate response to a RUN command (forward or
reverse at any speed reference) is available. This function can be combined with Micro-Positioning

. Control to provide precise positioning of the load. Please refer to the programming method and

timing chart below:

Programming Method:

Constant - To Enable

Number Range Initial Data Load Float Remark
Cn-21 0 ~ 255 Sec. | 10 Sec. }jUser Choice Load Float Time is Set

Provides the input to enable Load Float operation. If
Sn-15~Sn-18 00 ~ FF 03 OF Sn-15 ~ Sn-18 are being applied to other functions
Load Float can be enabled by the data of Sn-38.
Sn-38 0000-FFFF 711A 711A Teminal #TCO is pre-prggrammed for Load Float
Operation Input

Timing Chart for Load Float Function:
(Chart assumes that Load Float input is hardwired (jumper as per Section 3.4.2)

command | (TN T
Output A Y,
Speed
- | __Timeof __| — Time of —
Cn-21 Cn-21

94

IMPULSE-VG+ Instruction Manual - ©1994 Electromotive Systems, Inc.
Milwaukee, Wisconsin - EPROM #679077 - 10/20/95



Section 9 Special Features

9.5 Quick Stop Function

The IMPULSE-VG+ offers Quick Stop which provides an automatic alternate deceleration time
at STOP command. Note that the Quick Stop time differs from the normal deceleration time
(changing from a higher speed to a lower speed) and is applied only when the IMPULSE-VG+
receives a STOP command. Please refer to the programming method and timing chart below:

Programming Method:

B Constant .. To Enable
Number EG] Initial Data Quick Stop Remark

. . Data 1" enables the Quick Stop
Sn-05, bit 0 Oor1 1 1 Function

0.5 ~ 3000.0 User Choice | Sets the Quick Stop Deceleration Time
Bn-04 Seconds 1.0 Second < Bn-02 (Time from 100% speed to Stop)

Timing Chart for Quick Stop Function:

Run
Command

Hi-Speed

Command W/////A

Bn-01 Bn-02
N /
Speed oy Bn-04
Qut /
-4— Bn-01
Time »
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9.6 Reverse Plug Simulation Function

IMPULSE-VG+ offers Reverse Plug Simulation which provides an automatic altemate
deceleration time/acceleration time at a change direction command. Note that the deceleration
- time and acceleration time are set independently of the normal times acceleration and
deceleration. Please refer to the programming method and timing chart below:

Programming Method:

To Enable
B Constant Range Initial Data Reverse Plug Remark
) Simulation
. : Data “1" enables the Reverse Plug
Sn-06, bit 0 Oort 1 1. Simulation Function
0.5 — 3000.0 Sets the Reverse Plug Simulation
Bn-03 ) Secon ds- 1.0 Second User Choice Acceleration Time (Time from Zero
Speed to 100% Speed)
0.5 ~ 3000.0 Sets the Reverse Piug Simulation
Bn-04 ) Secon ds: 1.0 Second User Choice Deceleration Time (Time from 100%
Speed to Zero Speed)
Direction A
Command
. ‘ Direction B Command
Direction B Received during Time of Bn-02
v
Command ///I//////////
Bn-01
Bn-02
\ ‘/ n
A Bn-0 |
Speed ! .
Out B .Bn-03
-
Bn-02
Time —»
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Special Features

9.7 Automatic Keypad Lockout (Sn-03 functions)

IMPULSE=VG+ provides for programming security and enables an enhanced level of safety
with the automatic keypad lockout function. Enabled by the data of Sn-03, this function
automatically prohibits unauthorized personnel from making changes to the IMPULSE-VG+

program data. See the programming method below:

Programming Method:

Drive Mode Program Mode
Setting
and
Reading
is
Enabled
0000* | An, Bn Cn, Dn, On Cn, Dn, On
Sn, Un
Sn
Bn, Cn
. "o An, Bn, Cn,
0101 An Dn, Sn, On sn-03 | Dn, Sn On
Un
Cn, Dn, An, Bn,
1010* | An,Bn | Sn, On, Cn, Dn,
Un Sn, On
An, Bn, An, Bn,
1001~ |Cn,Dn, | Sn, Un Cn, Dn,
On Sn, On
An, Bn,
1 0001~ An,UEn, ' (S:rr: 82 Sn-03 | Cn, Dn, On
’ Sn
An, Bn,
1 10004 A”UE”’ g: 32' Sn-03 {Cn,Dn, | On
’ Sn
Cn, Dn, An, Bn, Cn,
0011~ An Bn, Un Sn,On | Sn-03 | Dn, Sn On
*Note: Data returns to “0101" at Power Up.
ANote: Held as is at Power Up
Remark: Sn-xx, Cn-xx, Dn-xx, On-xx can be directly accessed by
depressing the DISPLAY simultaneously with >.

1 Total Lockout Mode
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9.8 Ultra-Lift

IMPULSE*VG+ allows the operator to overspeed the motor or hoist when the load is less than
100% of rated capacity. Ultra-Lift determines the value of the load, calculates the maximum safe
speed and automatically accelerates to that speed. Please see the programming method below.

Programming Method:

Constant - To Enable
Number Range Initial Data Ultra-Lift Remark
User Choice The enabler and the maximum speed of the
Dn-02 Dn-01 ~ 3500 RPM  |Dn-01 (1750) Dn-01) | - Ultra-Lift Function .
0.00 ~ 109.22 - 1The operating speed at which the Ultra-Lift function
Cn-41 (Dn-01 + Dn-02) x 100} * 100.00% < Dn-0t - ~calculates the hook load-and determines the

maximum safe speed (<Dn-02)

. The delay time prior to acceleration to Ultra-Lift
Cn-42 0.00 ~ 30.00 Seconds |2.00 Second | User Choice Speed (time count begins at speed of Cn-41)

The TRO (calculated torque) derated for Ultra-Lift

Cn43 0 ~ 100% 30% User Choice | operation in the lowering direction. When high
(of Dn-02) ° (<£30%) speed operation is enabled in lowering, please use
caution because of the effect of inertia.
. The Maximum Speed derated for Ultra-Lift
0 ~ 100% of Rated o User Choice L - . -
Cn-44 Torque 30% (<30%) operation in lowering. Maximum speed at lowering

= Dn-01 + (Cn-44(Cn-01-Dn-02))

* Round down to the nearest whole number. For example: 55.63 = 55
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9.9 Alternate Torque Limit Gain (Cn-29 Function)

IMPULSE-VG+ is normally programmed to disallow the lifting of any load greater than 100% of

the hoist rating. However, safety testing is routinely required for all hoisting applications.

IMPULSE*VG+ can therefore be programmed to allow for testing of overloads. Since altering the

base program could potentially cause some hazard, the alternative torque limit function is
provided. The data of Cn-29 "muiltiplies” the torque limits (Bn-07 ~ Bn-08) to allow overload
testing with a simple key switch input. Please see the programming method below.

Programming Method:

Constant No.

Cn-29 0.0-~2.0

Initial Data

1.0

To Enable

Alternate
Torgue Limit

1.2

When activated by one of the digital inputs
(see below), the Data of Bn-07 ~ Bn-09 is
changed proportionally by the gain of Cn-29

Sn-15 ~ Sn-18 00 ~ FF

00 ~ 03

13

One of the VGIF input terminals can be
programmed for "Altemate Torque Limit" input
by data "13". Note that a Key-Switch should
be used for changing the torque limits.

Sn-38 0000 ~ FFFF

711A

719A

It the inputs of the VGIF are occupied by other
functions, the VGIN input card can be applied.
With data “719A", VGIN terminal # TC8
enables the “Alternate Torque Limit" function.
Note that a Key-Switch should be used for
changing the torque limits.
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Special Features

Section 9

9.10 Slack Cable Detection

IMPULSESVG+ offers Slack Cable Detection for application to bucket hoists. When the bucket
of the hoist lowers to engage the material, the output torque of the drive dips below a set-point. I
output torque falls below this set-point, a'PHC or relay is output. This signal is then used by a
higher intelligence controller to engage indicator lights or other devices. Please see below for
programming details:

Programming Method:
I Constant " To Enable Slack
Number Range Initial Data Cable Detection Remark
0.00 ~ 300.00 % = | When Output Tondue(as indicated by Un-26) falls
Cn-34 Rated Torque 100.00 <30.00% . ‘below the level of Cn-34,an output is generated.
Bn-21 0.00 - 2.55 Sec 0.00 0.50 Sec Used to avoid falsg indications whep near zero
speed during reverse plugging.
Sn-20 = 3F
Sn-21 =47 One of the VGOUT output SSRs teminals can be
Sn-20 ~ Sn-24 00 ~ FF Sn-22 = 60 36 programmed for “Slack Cable Detection® output by
Sn-23=8D data “36°.
Sn-24 = 3F
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Section 9 Special Features

9.11 Speed Feedback (Nfb) Nfb is Positive/Nfb is Negative

Cettain applications use linear encoders which do not incorporate a quadrature signal. To
maintain knowledge about the position of the machine, the encoder pulses are accumulated.
Since quadrature is not available, the IMPULSE+VG+ outputs a signal that identifies the direction
of travel. (This output signal is unrelated to the Run command.) Please see the programming
details and timing chart below:

Programming Method:

To Enable
CN%T:LZT Range I Initial Data | Nibis Remark
Positive
Sn-20 = 3F
Sn-21 = 47 N .
Sn-20 - Sn-24 |00 ~ FF | Sn-22 = 60 12 When Nib i Plastive (Forward Running)

Sn-23 = BD the relay is output

Sn-24 = 3F

Constant

Number Remark

| Range I Initial Data |T° Enable Nfb I

is Positive

When Nfb is Negative (Reverse
Running) the PHC/ relay is output

Run For.

Command LTS T

Run Rev.
Command

Nfb
(Speed
Feedback)

Nfb +

Illl]llll]illIll]llllllllllll]]l]lll
Output IS A0EEEECRANAEURAREENNERERDEEUESOERS
IESSSSESESRAREARREE2REEEARANEEEEA]
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Special Features Section 9

9.12 Upper and Lower Limit Functions

Circumstances can arise where the brake is not fully operational and the standard starting
~.sequence can cause .an unsafe tensioning of the hoisting cable. Therefore, it is MANDATORY
that the user apply the upper limit function either by using a geared limit switch or another
method. IMPULSE*VG+ offers two types of upper limit inputs and two types of lower limit inputs.
Please see the programming methods below.

Programming Method:

Constant To Enable Upper

Number Initial Data Limit 1 (Slow Down) Remark

Provides the Input to Enable Upper
Limit 1 Sequence. [f Sn-15 ~ Sn-18
Sn-15~Sn-18] 00 ~ FF 03 0A are being applied to other functions,
Upper Limit 1 can be enabled by the

data of Sn-38.
Sn-38 0000~FFFF 711A 7111 Terminal #TC1 is pre-programmed for
Upper Limit 1 Operation input
Note: Upper Limit 1 Sequence: At Upper Limit 1 input, the IMPULSE«VG+ slows down to the speed of
JAn-01 (by decel time Bn-02). Continued operation in the UP direction is prohibited. For N/C contact

Constant s To Enable Upper
Number Range Initial Data Limit 2 (Stop) Remark
Provides the Input to Enable Upper Limit 2
Sn-15-Sn-18 | 00 ~ FF 03 0B Sequence. [f Sn-15 - Sn-18 are being

applied to other functions, Upper Limit 2
can be enabled by the data of Sn-38.
Terminal #TC2 is pre-programmed for
Sn-38 0000~-FFFF| 711A 7112 Upper Limit Operation Input
Note: Upper Limit 2 Sequence: At Upper Limit 2 input,.the IMPULSE+-VG+ stops (by decel time Bn-02).
IContinued operation in the UP direction is prohibited. For N/C contact.
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Section 9 Special Features

9.12 Upper and Lower Limit Functions (Continued)

Constant To Enable Lower

Remark

Number Initial Data Limit 1 (Slow Down)

Provides the input to enable lower limit
1 sequence. [f Sn-15 ~ Sn-18 are
Sn-15~Sn-18| 00~ FF 03 O0A being applied to other functions, fower
limit can be enabled by the data of
Sn-38.

| Terminal #1C3 is pre-programmed for
Sn-38 0000~FFFF 1A 714 lower limit 1 operation input

Note: Lower Limit 1 Sequence: At lower limit 1.input, IMPULSE<VG+ slows.down to.the speed of An-01
Kby decel time Bn-02). Continued operation in the DOWN direction is prohibited. for N/C contact

- To Enable Lower
Range Initial Data Limit 2 (Stop) Remark
Provides the input to enable lower limit 2
Sn-15-Sn-18 00 ~ FF 03 oD sequence. If Sn-1§ ~Sn-18 are t?emg
applied to other functions, upper limit 2 can
be enabled by the data of Sn-38.

Sn-38 0000~FFFF 711A 711A Terminal #TQ4 is pre-p(ogrgmmed for lower
limit operation input

Constant
o Number

Note: Lower limit 2 sequence: At lower limit 2 input, IMPULSE«VG+ stops (by dece! time Bn-02).
IContinued operation in the DOWN direction is prohibited. For N/C contact.
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Special Features Section 9

9.13 Torque Limit Acceleration/Deceleration Function

Because IMPULSE*VG+ is a flux vector drive, it can.dynamically control the torque output of
.the.motor at all times. During normal acceleration and deceleration, the lower limit of actual
torque depends on the programmed acceleration and deceleration times. The torque output is
equal to that required to accelerate or decelerate the load in the programmed time. Note that
under absolute full-load conditions, the output torque during accelerate and decelerate may
already be at the limits set by Bn-07 ~ Bn-09.
Certain demanding applications require that the acceleration and deceleration times be as short
- as possible at all load conditions, without creating hazardous-conditions to-eitherthe equipment
or personnel. For these applications, Electromotive Systems offers the torque limit acceleration/
deceleration function. When enabled, acceleration and deceleration programmed times (Bn-01 ~
Bn-04) become second priority. The output torque during accelerate and decelerate are fixed at
the limits set by Bn-07 ~ Bn-09 and the shortest possible accelerate/decelerate times are
achieved. Please see the programming method below:

Programming Method:

- To Enable Torque
Constant No. Initial Data Limit Accel/Decel Comments
Provides the input to enable torque limit accel/decel
~ ~ sequence. If Sn-15 ~ Sn-18 are being applied to other

Sn-15-Sn-18 00 - FF 03 12 functions, torque limit accel/decel can be enabled by the

data of Sn-38.
sn-as 0000-FFFF 711A 711A Terminal #TC7 is pre-prggrgmmed for torque limit
operation input
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Section 10 Troubleshooting

Section 10: Troubleshooting

Warning!

-« Do not touch any circuit components while the main, AC power is on. In addition,
you must wait until the red "CHARGE" lamp (located just left of the terminal strip) is
extinguished before performing any service on the unit. 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 personnel injury.

» Do not check signals during operation.
* Be sure to ground the IMPULSE*VG+using the G (E) terminal..~ - ---~

* Never connect the main circuit output terminals (T1, T2, T3) to the main, three-phase
input power supply.

10.1 Periodic Inspection

The IMPULSE«VG-+ inverter is virtually maintenance free. Only a few simple items should be
periodically checked and these are summarized below:

Component Check Corrective Action
External terminals,
mounting bolts, |Loosened screws or connections Tighten
connectors, etc.
. ) . . Biow with compressed air
Cooling Fins Build-up of dust or dirt (from approx. 57 to 85 PSI)
Printed Circuit . S .. [Clean the board. lf grime cannot be
Accumulation of oil, mist or dirt .
Board removed consider replacement
Replace. [f total operation exceeds
Cooling Fan Abnormal noise or vibration 20,000 hours, also.consider
replacement
Power Elements Accumulation of dust or dirt Blow with compressed air

(from approx. 57 to 85 PSI)

DC bus capacitor Discoloration or odor Replace all of the capacitors

10.2 Troubleshooting

This section is presented as a series of simple instructions/suggestions for troubleshooting
usingthe standard keypad and an analog VOM (Simpson 260 or equivalent). it has been divided
into four sections according to the nature of the problem.

10.2.1: Motor/Drive Won't Run

10.2.2: Motor Won't Accelerate Smoothly

10.2.3: Motor Appears Unstable (Vibration or Hunting)
10.2.4: Fault Trip

Please refer directly to the appropriate section.
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Troubleshooting

Section

10

10.2.1 Motor/Drive Won't Run

Possible Problem

ftem to Check

Comments

Voltage should be within tolerances given below
and should be balanced within 2%.

and measure the resistance from output terminal T1
(positive lead) to main circuit terminal BO/P.

No input voltage the inverter terminals L1, L2, L3 * 230 Volt units: 180-253 VAC
|* 460 Volt units: 342-506 VAC
l :I(::“ P;:t l:dm‘ g‘ﬁm@:’:‘;: :su;eso:r‘r‘e;m:‘;siagl ("A;:ft:u;:‘c’;i?;). Replace fuses or move jumper to correct location .
|Make sure the incoming power has been removed before | o000 chouid measure 100 Q or less. Hf you
change tamp is no jperforming this check! detect an open circuit the pre-charge resistor is
|ittuminated Use an analog VOM (Simpson 260 or equal) ey a shosa b eancitor TP

caused by a shortage braking transistor
(see Sec. 10.3).

No run command at
terminal strip

control (Sn-04=xx0x, remote seq LED should be lit).
Use the monitor parameter Un-07 (see Sec. 6.8

{or details) to make sure you are getting the comrect
inputs to the inverter's control terminal strip.

|Make sure the inverter is programmed for terminal strip ™

2 wire control: you should get an input on
terminal 1 (forward run) or terminal 2 (reverse run).

3 wire control: you should have a maintained input
to terminal 2 (for stop input) and a momentary
start input at terminal 1.

No run command at
keypad

Make sure the inverter is programmed for keypad
icontrol of run/stop (Sn-04=xx1x, remote seq LED
on keypad is not lit).

Set Sn-04=xx1x

{if the inverter operates from the terminal strip,
replace keypad.

Keypad is blinking “bb"

Inverter is receiving an extemal immediate stop ("bb*")
command at the terminal strip. Check the programming/
jwiring of the mutti-function input terminals.

Correct extemal wiring to VGIF terminals 5, 6,
7,0r 8 (depending on which is programmed for
“bb" command).

Use the keypad display with the N prefix to observe
the level of the enabled reference.

Keypad control: make sure the speed reference
command is present.

of blowing input tuses?

Input rectifier bridge damaged.

g:{:m| an dre(erenoe Terminal control: make sure the speed pot is
Terminal control is denoted by the illumination of the wired correctly to terminals 15, 13, 17, or make
remote reference LED on the keypad. sure the remote cument reference is wired
correctly to terminals 14 (+) and 17.
Output voltage Use an analog voltmeter to measure the three-phase VORAQe.S s hould be ba(anoe_d wﬂhc_n 3%. ." you
L use a digital meter the readings will be distorted
balanced? output voltage across terminals T1, T2, T3.
due to the shape of the output waveform.
Tripping circuit breaker

See Section 10.3 for test method.
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Section 10

Troubleshooting

10.2.2 Motor Stalls or Won't Accelerate Properly

Possible Problem ltem to Check Comments
Extend the programmed If extending the time doesn't improve the situation,
Load inertia too large acceleration time. uncouple the load from the motor and try again.
otor connected Open the motor conduit box and Also make sure the motor doesn't have an opened
mproperly confirm the motor leads are phase.
connected for the proper voltage.
Check the data of Cn-09. Make
E::::::;f;n"eded sure the encoder is connected as = :}Refer to-Section 3.3.2-and Section 6.4.1 for details.

described in Section 3.

Torque Limit Load
Check is working?

Use the keypad display (Un-36)to  ~
measure the motor's torque output™ ~
during acceleration.

-] The. output torque.cannot exceed .120% of the motor's

rated torque due to the setting of .Bn-07 and Bn-08.
Changing the torque limit values should be carefully
considered and discussed with Electromotive Systems.

Low impedance motor
KWound rotor)?

Is the motor a wound rotor type?

Consider using an output reactor between the
IMPULSE-VG+ and the motor. Consider installing some
level of resistance in the secondary circuit.

tnverter Is too small
or load

|Make sure the motot's rated current
is less than (or equal to) the inverter's
rated current.

inverter's rated current is on the nameplate of the unit
and also published in Section 3 of this manual.

Frequency reference
drifting (not stable)

Use the keypad to monitor the
frequency reference (Un-01).

Stabilize source or extended accel and decel times
(Bn-01, Bn-02, Bn-03, Bn-04)
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Troubleshooting Section 10

10.2.3 Motor Hunting or Vibration (Instability)

Problem/Symptom ltem to check Comments

e Digttal Operator
indicates negative Observe the digital operator for

direction when Forward |negative (-) sign during Forward Run.
command is provided.

See Section 7.4.1. Connect the encoder properly

Perform autotune function using VectoreMate.

If the data of Un-26 exceeds the data of any of
© - IBn-07 = Bn-09,the load may be excessive or the
Check the data of Un-26. - motorIMPULSE*VG+ may be undersized. Also
-5 keheck the:function of.the brake to:be sure that it
-~ s releasing appropriately. :

#\notor isn't running at
torque limit.

Speed reference drifting |Use the keypad to monitor the Speed |Stabilize source or extend accel and decel times
not stable) reference (Un-01) Bn-01, Bn-02, Bn-03, Bn-04).

Problem could be related to the Encoder
Vibration or Hunting Check the Encoder lconnection/clarity of the recieved signal. See
Section 10.4 for details.
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Section 10 Troubleshooting

10.2.4 Fault Trip Condition

After experiencing a fault trip condition, remove the main AC power supplying the inverter. The
fault code(s) will be stored in memory. When you reapply power, the keypad will blink the alpha-
numeric code corresponding to the original fault trip for two seconds, then will return to the
previous display mode. If you want to observe the trip condition more closely, simply depress the
DISPLAY key until the fault trip display is accessed. This mode will carry a prefix of *U1" to
indicate the first fault, “U2" to indicate the second fault, etc. A maximum of 4 sequential faults can
be stored in memory and you can access them by pressing the /\ key until you observe all
the faults. (You can scroll through all registered faults, up to and including the fourth).

The table given below lists all potential fault conditions, their.likely causes and any necessary
corrective measures.

Fault Display Status Possible Cause Recommended Action
Uv1 Undervoltage status Input voltage drops below
Undervoltage (PUV) occurs for more than 2 210V or less for 230V class
9 seconds during running. | (420V or less for 460V class).
Control circuit voltage .
Undorvaiez (cuv becomes low during Control board valtage is | Check the wiring of the
ge ) operation. femoved. power source side
equipment. Correct the
uvs L line voltage. Check
Undetrvoltage gﬂ:;g sgfgu :/rla(\ieoorrm;azton; MC contactor is open. branch fuses.
(MC-ANS fautt) perale properly.
UV blinks Undervoltage status occurs |  Input voltage drops below
Undervoltage detection for more than 2 seconds 210V orless for 230V class
9 during stop. (420V or less for 460V class).
Inverter output side
short-circuit; excessive load
Inverter output current inertia ); excessnvely.shCTrt Transistor error may
o . setting of accel/decel time; .
oC exceeds 120% of transistor ; ] occur. |nvestigate the
special motor use; motor start .
Overcurrent rated current. Output shuts . . error cause, cofrect it,
during coasting; start of motor
off. . . then restart.
with larger capacity than
inverter;. inverter output side
magnetic contactor ON/OFF.
Main circuit DC voltage
exceeds 410V or more for If braking torque is not
230V class (820V ormore Decel time setting is not proper, extend the decel
for 460V class) because of [sufficient; minus load (cranes, | time; check that the load
ov . : . PR D - oo
Overvoltage excessive regenerative etc.) is decreasing; high input | is not minus; check the
9 energy from the motor. voltage compared to motor power supply voltage.
(Exceeds overvoltage rated voltage. Check braking resistors
protection level.) Output and/or brake unit.
shuts off.
Main circuit DC voltagerises
OV blinks above the detection level
. while the inverter output is Check the power Check the power supply
Overvoltage during . .
sto off. Detection level: 410V supply voltage. voltage.
P or more for 230V (820V or
more for 460V).
Check for damaged transistor, Ct)eck for darr_laged
FU .= " transistor, load side short
DC bus fuse blown. load short, circuit grounding, | .57
Fuse blown etc. Do not change fuse circuit, grounding, etc. Do
: ge ' not change fuse.
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Troubleshooting

Section 10

10.2.4 Fault Trip Condition (Continued)

Fault Display

OH1
Motor overheat

Status

Motor is overheated.

Possible Cause

The motor
temperature exceeds
the value of Dn-18.

Recommended Action

Check motor cooling fan and
motor overioad.

OH2
Cooling fin overheat

Temperature rise caused by
inverter overload operation
or intake air temperature
rise. The inverter output is
shut off when the cooling fin
overheat is detected by
thermistor.

Load is too large;
setting time is too
short; intake air
temperature exceeds
113 °F (45°C).

Correct load size, or intake air
temperature.

OL1
Motor overioad

The inverter output is
stopped when output current
to the motor is detected by
the electronic thermal in the
inverter.

oL2
Inverter overload

Inverter overload protection
operates because of
electronic thermal overload.

Overload, long
operation at low
speed; motor rated
current setting is
wrong.

Investigate the cause of
overload and review the
operation pattern, and
motorfinverter capacities.
(If inverter is repeatedly reset
after an overload occurs, the
inverter may fautt.
Investigate and correct the
cause of an overload before
restart.) Set the rated current
of motor nameplate value.

Correct load size, operation
pattern or recheck the i
nverter capacity.

THM
Thermistor line
break

Thermistor is not connected,
or thermistor connection is
faulty (see On-02, bit 2).

Thermistor burned
open; On-02 is set for
a thermistor that the
unit does not have.

Replace thermistor;
change On-02.

RR
Braking transistor
fauit

Braking transistor failed.

Braking transistor
output shorted.

Check brake resistor wiring.
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Section 10

Troubleshooting

10.2.4 Fault Trip Condition (Continued)

Fault Disptay

FAN
Cooling fan failure

Status

The cooling fan stopped
while power is on.

Possible Cause

Debris lodged in fan.

Recommended Action

Remove debris; check fan
wiring; replace fan.

EF1 .
External fault is Extemnal ;(a:lt gggt)xt causes
input P :
EF1 blinks - -
Extemal fault is Extemal (au!t is input, but
input operation continues.

EFS, 6, 7 or 8 blinks
Temminal external
fault input

Teminal 5, 6, 7,0r 8
extemal fault is set to
continuous operation.

= External fault condition -» -

occurred.

Check the extemal circuitry
(sequence).

Sk2

Torque Proving Sequence
Only! IFB OK =0 after 1
Sec. Output current
feedback is NOT OK after
start.

Torque hasn't reached
value of Cn-38 within 1
sec.

SE3
Brake Answer Lost

Torque Proving Sequence
Only! Brake hasn't been
released.

Brake answer is NOT
received within the time of
Cn-39 after brake release

command is provided.

SE4
Brake Answer Lost

Torque Proving Sequence
Only! Brake answer is lost
during operation.

Brake has closed during
operation.

SE6
Brake Condition at
Stop Test is Failed

Torque Proving Sequence
Only! Brake test at stop is
NOT good.

Brake has failed or
loosened.

Call Electromotive
Systems.

The operator is mounted

Incongruent Option
Card Connection

Option card has faited.

Unmatching option card
attatched to the drive.

opP when under the program Remove er and
Digitat Monitor Unit Digital monitor has faited. e progra pow
mode or during operation remount operator.
fault
by the operator.
OP3

Replace option card.
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Troubleshooting

Section 10

10.2.4 Fault Trip Condition (Continued)

Possible Cause

Fault Display Status
BE1 Brake Proving Sequence .
Brake Condition at Only! Break condition at Brake is t?;:;)gse orhas
Start Test is Failed startis NOT good. ’
Brake Proving Sequence
Only! IFB OK =0 after 1 Torque hasn't reached
BE2 Sec. Output current value of Cn-38 within 1
feedback is NOT OK after sec.
start.
Brake Proving Sequence
Only! NFB =0 after brake Brake probably not
BE3 .
release command is released.
output.
BE6 Brake Proving Sequence Brake has failed or

Brake Condition at
Stop Test is Failed

Only! Brake test at stop is
NOT good.

loosened.

Recommended Action

Call Eiectromotive
Systems.

oS

Overspeed is
Detected

Dangerous Condition!

Actual motor speed
exceeds the value set by
Cn-16.

Drive may be overloaded.

Check load, and check for
noise on encoder leads.

PGO
PG Feedback =0

Encoder feedback is zero.

Encoder wiring may be
faulty, brake hasn't
released.

Check encoder wiring and
brake. Replace encoder.

DEV
Deviation fault

Dangerous Condition!
Actual motor speed is
incongruent with intemal
speed reference beyond
regulation level (Cn-04).

Encoder failed, noise on
encoder feedback.

Check encoder grounding,
increase Cn-04 < 30%,
replace encoder.

Open motor lead; - bad - .

. Check wiring; . replace

Function is Input

LF Output phase is
Open Phase fault disconnected. motor. motor.
ut The upper limit (stow - .
Upper Limit 1 down) switch status is Upper "";'r‘i (;';‘j”dw") is Check limit.
Function is Input changed. pped.
U litizmit 2 The upper limit (E-Stop) | ;0 firmit (stop is tripped) Check limit
ppe switch status is changed. ppe P ppe .

112

IMPULSE=VG+ Instruction Manual - ©1994 Electromotive Systems, Inc.
Milwaukee, Wisconsin - EPROM #679077 - 10/20/95



Section 10

Troubleshooting

10.2.4 Fault Trip Condition (Continued)

Fault Display Status Passible Cause Recommended Action
LL Line Loss fault Inputis lost at L1 or 12 Check the wiring of the
(L1orl2) power source.
L LL! . The Iowgr fimit (slovy Lower limit (slowdown) is .
ower Limit 1 down) switch status is tripped Check limit.
Function is Input changed. pped.
L2 - L .
Lower Limit 2 The lower limit (E-Stop) Lower limit (stop) is Check limit.

Funtion is Input

switch status is changed.

tripped.

CPF0OO
Transmission efror or
control function hardware

Digital operator
transmission fault at

fautlt (including RAM and startup.
PROM)
CPFO1 Digital operator

Transmission error

transmission fault during
running.

CPF0O2
BB circuit fault

Base block circuit error.

CPFO3
NV-RAM (S-RAM) fault

Non-volatile RAM fauit.

CPFO4 Constant destroyed;
NV-RAM (BCC, access constant initialization
code fault) fault.
CPFOS -
A/D converter fault in c:nllae‘zgrtzgg;t::ﬂ ¢
CPU :
CPFO6 Option card

Option connection fauit

disconnection.

CPF0O10
DSP Hardware Fauit

VGIN10
Board Fauit

External noise; excess
virbration or shock; the
inverter output is shut-off
when a transmission
error occurs in the
control circuit or a
component fails.

Record all data, and then
make initialization. Turn
off the power supply
once, and then tum it on
again. If the fault stiff
exists, call Electromotive
-Systems.

CPF20

Al Option
A/D converter fault

Analog speed reference
error.

Al-14B board
malfunctioned.

Replace Al-148 board.
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Troubleshooting

Section 10

10.2.4 Fault Trip Condition (Continued)

Fault Display

OPEO1
KVA constant
setting range fault

Status

Sn-01 not set correctly.

Possible Cause

Sn-01 not set correctly.

Recommended Action

See p.43 for proper
setting.

OPEO2 .
An-XX, Bn-XX, Cn-XX, Check constants against
COﬂSta?;:ﬁt value On-XX setting range fault. Constants scrambled. initialized values.
OPEO3 Sn-15 ~ Sn-18 See p.48-49 for proper
Constant set value (muitifunction input) setting Constant set incorrectly. p- settin prop
fault range fault. 9

114

IMPULSE-VG+ Instruction Manual - ©1994 Electromotive Systems, Inc.
Milwaukee, Wisconsin - EPROM #679077 - 10/20/95




Section 10

Troubleshooting

10.3 Corrective Action at Specific Faults

Fault
Code

SE2

Meaning

IF BOK = 0 after 1 Second.
IMPULSE*VG+ checks for
current flow (Ifb) at start. If
no current is flowing at start,
SE2 is displayed.

What To Do

Increase automatic speed regulator (ASR) gain at low
speed.

1. Set Cn-22 to data of =10~30 above data of Bn-05
2. Set Cn-23 to data of Bn-11

BE1

Brake condition at start is
insufficient to hold zero
speed (Nfb > 10% Cn-01)

1. .Check for movement:through brake.-.If brake is wom,
repair or replace.

2. Be sure that 50% of Bn-11>.:10% of Cn-01

3. Check encoder signal for noise, and, if possible,
eliminate the noise. Be sure that encoder shield is
connected to terminal 12 of the IMPULSE-VG+ logic
card. If the noise source is impossible to eliminate,
increase the data of Cn-01 to no more than 10%.

4. Decrease the data of Cn-37

(data must always be >100mSec!)

BE2

IF BOK = 0 after 1 second.
IMPULSE*VG+ checks for
current flow (Itb) at start. [f
no current is flowing at start,
BEZ2 is displayed.

1. Increase the data of Bn-11 to no more than 3%

2. Increase ASR gain at low speed.

2a. Set Cn-22 to data of =10~30 above data of Bn-05
2b. Set Cn-23 to data of Bn-11

BE3

Nfb = O after brake release
command is Issued by
IMPULSEsVG+

1. Check to see if the brake is slow in releasing
(mechanical lag time is too long). Be sure that the brake
lis mechanically OK.

2. Increase the data of Cn-35 (brake mechanical lag
time) to equal the actual lag time (<2.0 seconds).

3. - Be sure that the data of An-01>-0.00.:-

BE6

Brake test at stop is not
good. Nfb > 10% Cn-01

1. :Make surethat the brake can sustain-a minimum of
140~150% motor torque. :

2. Check to see if the brake is slow in closing
{mechanical lag time is too long). Be sure that the brake
is mechanically OK.

3. Increase the data of Cn-35 (brake mechanical lag
time) to equal the actual lag time (<2.0 seconds).

4. Check encoder signal for noise, and, if possible,
eliminate the noise. Be sure that encoder shield is
connected to terminal 12 of the IMPULSE«VG+ logic
card. If the noise source is impossible to eliminate,
increase the data of Cn-01 to no more than 10%.

5. Increase the data of Cn-36 in increments of 0.1
Second (1.0 second maximum)
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Troubleshooting Section 10

10.3 Corrective Action at Specific Faults (Continued)

Fault .
Code Meaning What To Do
1. Check encoder signal for noise, and, if possible,
eliminate the noise. Be sure that encoder shield is
. connected to terminal 12 of the IMPULSE*VG+ logic
Overspeed is Detected card
Os (Nfb=> Cn-16) ' R
Actual speed > 2. Increase data of Cn-16 to no more than 120%.
Cn-16(Dn-02) 3. Drive has insufficient torque for the load. Increase

Bn-09 to 150% maximum.
4. Encoder has failed. Repair or replace.

1. Check for open circuits in encoder-cable (connections
and cables)

PG Feedback =0 2. Swap A+ and A- on PG-T card

PGo |IMPULSE«VG+ does not see

any encoder signal. 3. Drive has insufficient torque for the load. Increase

Bn-07 to 150% maximum. (Observe by Un-26)
4. Encoder has failed. Repair or replace.

1. Check encoder signal for noise, and, if possible,
eliminate the noise. Be sure that encoder shield is
connected to terminal 12 of the IMPULSE*VG+ logic

card.
Deviation Fault
dEv |Motor speed is out of range 2 Svs./ap A+and A_ on PG-T card.
of drive speed. 3. Drive has insufficient torque for the load. Increase

Bn-07 to 150% maximum. (Observe by Un-26).
4. Increase data of Cn-04 to no more than 20%.

5. Encoder has failed. Repair or replace.
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Section 10

Troubleshooting

10.4 Corrective Action for Miscellaneous Problems

Problem

Alarm sounds but no
fault is displayed on the
digital operator

What To Do

1. Make sure that the output of the VGOUT card or
MFO1 card is loaded properly (i.e. contactor or
inductive load < 1 amp)

2. Be sure that there are surge suppressors or
dropping resistors on the VGOUT load.

3. Install 0.1uF capacitor (Part.#005-8032) between
output and X1.

Movement up before
going down

1. Check encoder signal for.noise,.and,.if possible,
eliminate the noise. Be sure that encoder shield is
connected to terminal 12 of the IMPULSE*VG+ logic
card.

2. Increase the data of Cn-35 to the actual amount it
takes for the brake to Open.

It takes too long to
Brake Prove at Stop or
Start

1. Increase ASR gain at low speed.

1a. Set Cn-22 to data of =10~30 above data of Bn-05
1b. Set Cn-23 to data of Bn-11

2. Increase the data of Cn-24 to NO MORE than 20.

Drive doesn't detect
Brake failure at start

1. Increase the data of Cn-38 to 100%

2. Decrease the data of Cn-01 so that 50% of Bn-11 >
10% of Cn-01

Drive doesn't detect
Brake failure at stop

1. Decrease the data of Cn-36

2. Decrease the data of Cn-01 so.that.50% of Bn-11 >
10% of Cn-01

Drive current is higher
than expected

1. Check encoder signal for.noise, and, it possible,
eliminate the noise. Be sure that encoder shield is
connected to terminal 12 of the IMPULSE<VG+ logic
card.

2. Be sure that the proper encoder is being applied.

3. Increase Dn-06 in increments of 0.1 until current
reaches acceptable levels.
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Troubleshooting Section 10

10.5 Power Section Check
Warning!

* 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 (always located just left of the main power terminal
strip) 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.

THESE ARE ALL POWER OFF CHECKS !

It is very easy to check the entire power section of the inverter. It should take less'than 5
minutes and you can use a simple, analog (not digital) VOM (Simpson 260 or equivalent). Just
follow the procedure outlined in the table on the facing page.
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Section 10 Troubleshooting

10.5 Power Section Check (Continued)

VOM (on R X 1 Scale) Normal Abnormal

Negative Lead| Reading Reading

Device

L1 +
L2 +
L3 :1 7-100Q | 0 or infinite Q
- L2
Input Rectifier - L3
Bridge L1 -
L2 _
L3 - - Less than
— & Infinite Q infinity
+ L2
+ L3
Observe
Bus‘ . ) .gradua.lly 00
Capacitors increasing
resistance
Precharge |+, 1, 13 + 100 Qorless |  Infinite Q
Resistor
T +
T2 +
T3 + o
7-100 Q 0 or infinite Q
- T
Output B 12
Transistors - T3
*1 Tt -
*2 T2 -
3 _ Infinite Q Near0 Q
+ T1
+ T2
+ T3
Braking - B2 7-100 Q
Transistor B2 - Infinite Q Near 0 Q

*1 If the bus fuse is blown you must install a jumper across the fuse terminals to get
accurate resistance measurements.

*2 If the pre-charge resistor is open, you will read infinite Q between + and any
output terminal unless you install a temporary jumper across the resistor.
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Recommended Wiring Appendix 1

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) I 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 | 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 IMPULSE*G
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 line and ground wiring should be disconnected when any welding is being done on or to the
crane.

22) When using the ImpulseS 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) Sliding 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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Appendix 11

Spare Parts List

Spare Parts List - 230 Volts

Description

Model No.

230AFD1-VG+

Part No.

I Quantity

Control Board ETC67002-SXXXX |ETC67002-SXXXX |555-20-670020-0 1
Power Supply Board |ETC67010X ETC67010X 555-20-670100-0 1
Gate Driver Board ETP67U02X ETP67U02X 555-25-670020-0 1
DC Bus Fuse FU000823 CR2LS-10/UL 555-35-000823-0 1
Input Diode SID000429 10L6P44 555-65-000429-0 1
Output Transistor STR0O00417 6MBI15L-060 555-70-000417-0 1

230AFD2-VG+

Control Board

ETC67002-SXXXX

ETC67002-SXXXX

555-20-670020-0

1
Power Supply Board |ETC67010X ETC67010X 5§55-20-670100-0 1
Gate Driver Board ETP67U23X ETP67U23X 555-25-670230-0 1
DC Bus Fuse FU000823 CR2LS-10/UL 555-35-000823-0 1
Input Diode SID000433 20.6P44 555-65-000433-0 1
Output Transistor STR000343 6MBI20-060 555-70-000343-0 1

230AFD3-VG+

Control Board

ETC67002-SXXXX

ETC67002-SXXXX

555-20-670020-0

1
Power Supply Board [ETC67010X ETC67010X 555-20-670100-0 1
Gate Driver Board ETP67024X ETP67024X 555-25-670240-0 1
Cooling Fan FANOQO0175 4710NL-05W-B49 555-30-000175-0 1
DC Bus Fuse FU000799 CR2LS-20/UL 555-35-000799-0 1
Input Diode SID000430 6RI30E-080 555-65-000430-0 1
Output Transistor STR000419 6MBI30L-060 555-70-000419-0 1

230AFD5-VG+

Control Board

ETC67002-SXXXX

ETC687002-SXXXX

555-20-670020-0

1
Power Supply Board |ETC67010X ETC67010X 555-20-670100-0 1
Gate Driver Board ETP67U25X ETP67U25X 555-25-670250-0 1
Cooling Fan FAN0O00175 4710NL-05W-B49 555-30-000175-0 1
DC Bus Fuse FUQO0791 CR2L.S-30/UL 555-35-000791-0 1
Input Diode SID000430 6RI30E-080 555-65-000430-0 1
Output Transistor STR000420 6MBI50L-060 555-70-000420-0 1
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Spare Parts List Appendix I1

Spare Parts List - 230 Volts (Continued)

Description Code No. Model No. Part No. | Quantity
230AFD7.5-VG+
Control Board ETC67002-SXXXX (ETC67002-SXXXX |555-20-670020-0 1
Power Supply Board |ETC67010X ETC67010X 555-20-670100-0 1
Gate Driver Board ETP67026X ETP67026X 555-25-670260-0 1
Cooling Fan FANO000175 4710NL-05W-B49 5§55-30-000175-0 1
DC Bus Fuse FU000797 CR2LS-50/UL 555-35-000797-0 1
Input Diode SID000431 6RI50E-080 555-65-000431-0 1
Output Transistor STR000339 MG7542YS1 555-70-000339-0 3
230AFD10-VG+
Control Board ETC67002-SXXXX |ETC67002-SXXXX [555-20-670020-0 1
Power Supply Board |ETC67010X ETC67010X 555-20-670100-0 1
Gate Driver Board ETP67027X ETP67027X 555-25-670270-0 1
Cooling Fan FAN000191 4710NL-05W-B49 555-30-000191-0 1
DC Bus Fuse FU000797 CR2L.S-50/UL 555-35-000797-0 1
Input Diode SID000432 6RI75E-080 555-65-000432-0 1
Output Transistor STR000340 MG100J2YS1 555-70-000340-0 3
230AFD15-VG+
Gate Driver Board ETC067003X ETC067003X 555-20-670030-0 1
Control Board ETC67002-SXXXX |ETC67002-SXXXX [555-20-670020-1 1
Cooling Fan FANO000191 THA1V-7556XV 555-30-000191-0 1
DC Bus Fuse FU000792 CR2LS-75/UL 555-35-000792-0 1
Input Diode SID000291 100L6P41 555-65-000291-0 1
Output Transistor STR000364 MG150J2YS1 555-70-000364-0 3
230AFD20-VG+
Gate Driver Board ETC067003X ETC067003X 555-20-670030-0 1
Control Board ETC67002-SXXXX |ETC67002-SXXXX |555-20-670020-1 1
Cooling Fan FAN0OO0191 THA1V-7556XV 555-30-000191-0 1
DC Bus Fuse FU000807 CR2LS-100 555-35-000807-0 1
Input Diode SID000412 110L2G43 555-65-000412-0 3
Output Transistor STR000365 MG200J2YSt 555-70-000365-0 3
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Appendix 11

Spare Parts List

Spare Parts List - 230 Volts (Continued)

Description Code No. Model No. Part No. | Quantity
230AFD25-VG+
Gate Driver Board ETC067004X ETC067004X 555-20-670040-0 1
Control Board ETC67002-SXXXX |ETC67002-SXXXX }555-20-60700201 1
Cooling Fan FAN000191 THA1V-U7556MX  |555-30-000191-0 1
DC Bus Fuse FU000809 A50P-150 555-35-000809-0 1
Input Diode SID000412 110L2G43 5§55-65-000412-0 3
Qutput Transistor STR000374 CM300HA-12 555-70-000374-0 6
230AFD30-VG+
Gate Driver Board ETC67004X ETC67004X 555-20-670040-0 1
Control Board ETC67002-SXXXX [ETC67002-SXXXX |555-20-670020-0 1
Cooling Fan FANOO0Q191 THA1V-U7556MX 555-30-000191-0 1
DC Bus Fuse FU000809 CR2L-150 555-35-000809-0 1
Input Diode SID000412 110L2G43 555-65-000412-0 3
Output Transistor STR000374 CM300HA-12 555-70-000374-0 6
230AFD50-VG+
Gate Driver Board ETC670150 ETC670150 555-20-670150-0 1
Control Board ETC67002-SXXXX |ETC67002-SXXXX |555-20-670020-0 1
Cooling Fan FAN00O191 THA1V-U7556MX  |555-30-000191-0 2
DC Bus Fuse FU000811 A50P275 555-35-000811-0 1
input Diode S1D000447 160L2G43 555-65-000447-0 6
Qutput Transistor STR000316 CMS00HA-H 555-70-000316-0 6
230AFD75-VG+
Gate Driver Board ETC670160 ETC670160 555-20-670160-0 1
Control Board ETC67002-SXXXX |ETC67002-SXXXX ]555-20-670020-0 1
Cooling Fan FANOO0O191 THA1V-U7556MX 555-30-000191-0 2
DC Bus Fuse FU000938 AS50P400 555-35-000938-0 1
Input Diode SID000447 160L.2G43 555-65-000447-0 6
Output Transistor STR000456 CM300HA-12E 555-70-000456-0 12
Sub Driver Board ETC670450 ETC670450 555-20-670450-0 1
230AFD100-VG+
Gate Driver Board ETC670170 ETC670170 555-20-670170-0 1
Control Board ETC67002-SXXXX |ETC67002-SXXXX [555-20-670020-0 1
Cooling Fan FANO00191 THA1V-U7556MX 555-30-000191-0 2
DC Bus Fuse FU000926 A50P600 555-35-000926-0 1
Input Diode SID000447 160L.2G43 555-65-000447-0 9
Qutput Transistor STR000457 CM400HA-12E 555-70-000457-0 12
Sub Driver Board ETC670450 ETC670450 555-20-670450-0 1
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Spare Parts List

Appendix 11

Description

Spare Parts List - 460 Volts

Code No.

Model No.

Part No.

| Quantity

460AFD5-VG+

Control Board ETC607002X-SXXXX JETC607002X-SXXXX |555-20-607002-0 1
Power Supply Board |ETC67011X ETC67011X 5§55-20-670110-0 1
Gate Driver Board ETP67U30X ETP67U30X 555-25-670300-0 1
Cooling Fan FANO00175 4710NL-05W-B49 555-30-000175-0 1
Fuse FU000853 A70P30 555-35-000853-0 1
Input Diode S1D000435 30Q6P42 555-65-000435-0 1
Output Transistor STR000463 2MBI25L-120 555-70-000463-0 3

460AFD7.5-VG+
Control Board ETC607002X-SXXXX |ETC607002X-SXXXX |555-20-607002-0 1
Power Supply Board |ETC67011X ETC67011X 555-20-670110-0 1
Gate Driver Board ETP67U31X ETP67U31X 555-25-670310-0 1
Cooling Fan FANO00O175 4710NL-05W-B49 555-30-000175-0 1
Fuse FU000853 A70P30 555-35-000853-0 1
Input Diode SID000435 30Q6P42 555-65-000435-0 1
Output Transistor STR000462 2MBIS0L-120 555-70-000462-0 3

460AFD10-VG+
Control Board ETC607002X-SXXXX |ETC607002X-SXXXX |555-20-607002-0 1
Power Supply Board |ETC67011X ETC67011X 555-20-670110-0 1
Gate Driver Board ETP67U31X ETP67U31X 555-25-670310-0 1
Cooling Fan FANO000175 4710NL-05W-B49 555-30-000175-0 1
Fuse FU000853 A70P30 555-35-000853-0 1
Input Diode SID000435 30Q6P42 555-65-000435-0 1
Output Transistor STR000462 2MBIS0L-120 555-70-000462-0 3

460AFD15-VG+
Control Board ETC607002X-SXXXX |ETC607002X-SXXXX |555-20-607002-0 1
Gate Driver Board ETC67005X ETC67005X 555-20-670050-0 1
Cooling Fan FANO000190 THA1V-UH4556M 555-30-000190-0 1
Fuse FU000935 CR6L-50/UL 555-35-000935-0 1
Input Diode SiD000407 50Q6P43 555-65-000407-0 1
Output Transistor STR000353 MG75Q2YSH1 555-70-000353-0 3
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Appendix I1

Spare Parts List

Spare Parts List - 460 Volts (Continued)

Description Code No. Model No. Part No. | Quantity
460AFD20-VG+
Control Board ETC607002X-SXXXX |ETC607002X-SXXXX |555-20-607002-0 1
Gate Driver Board ETC67005X ETC67005X 555-20-670050-0 1
Cooling Fan FANO0O190 THA1V-UH4556M 555-30-000190-0 1
Fuse FU000935 CR6L-50/UL 555-35-000935-0 1
Input Diode SID000443 100Q6P43 555-65-000443-0 1
Output Transistor STR000354 MG100Q2YSH1 555-70-000354-0 3
460AFD25-VG+
Control Board ETC607002X-SXXXX |ETC607002X-SXXXX ]555-20-607002-0 1
Gate Driver Board ETC67006X ETC67006X 555-20-670060-0 1
Cooling Fan FANQ0O191 THA1V-U7556MX 555-30-000191-0 1
Fuse FU000927 CR6L-100/UL 555-35-000927-0 1
Input Diode SIDO00408 100Q6P43 555-65-000408-0 1
Output Transistor STRO00355 MG150Q2YS1 555-70-000355-0 3
460AFD30-VG+
Control Board ETC607002X-SXXXX |ETC607002X-SXXXX |555-20-607002-0 1
Gate Driver Board ETC67006X ETC67006X 555-20-670060-0 1
Cooling Fan FANOOO191 THA1V-U7556MX 555-30-000191-0 1
Fuse FU000927 CR6L-100/UL 555-35-000927-0 1
Input Diode S1D000408 100Q6P43 555-65-000408-0 1
Output Transistor STRO00355 MG150Q2YS1 555-70-000355-0 3
460AFD40-VG+
Control Board ETC607002X-SXXXX |ETC607002X-SXXXX {555-20-607002-0 1
Gate Driver Fan ETC67020X ETC67020X 555-20-670200-0 1
Cooling Fan FANO00191 THA1V-U7556MX 555-30-000191-0 2
Fuse FU000927 CR6L-100/UL 555-35-000927-0 1
input Diode SID000409 110Q2G43 555-65-000409-0 3
Qutput Transistor STR0O00376 CMB300HA-24 555-70-000376-0 6
460AFDS0-VG+
Control Board ETCB607002X-SXXXX {ETC607002X-SXXXX {555-20-607002-0 1
Gate Driver Fan ETC67020X ETC67020X 555-20-670200-0 1
Cooling Fan FANO00191 THA1V-U7556MX 555-30-000191-0 2
DC Bus Fuse FU000928 CReL-150/UL 555-35-000928-0 1
Input Diode SID000409 110Q2G43 555-65-000409-0 3
Qutput Transistor STR000376 CM300HA-24 555-70-000376-0 6
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Spare Parts List Appendix Il
Spare Parts List - 460 Volts (Continued)
Description I Code No. | Model No. l Part No. | Quantity
460AFD60-VG+
Control Board ETC607002X-SYYYY |ETC607002X-SYYYY |555-20-607002-0 1
Gate Driver Board ETC67026X ETC67026X 555-20-670260-0 1
Cooling Fan FANQOO191 THA1V-U7556MX 555-30-000191-0 1
DC Bus Fuse FU000928 CR6L-150/UL 555-35-000928-0 1
Input Diode SID000409 110Q2G43 555-65-000409-0 3
Output Transistor STR000376 CM300HA-24 555-75-000376-0 6
460AFD75-VG+
Control Board ETC607002X-SYYYY {ETC607002X-SYYYY |555-20-607002-0 1
Gate Driver Board ETC67030X ETC67030X 555-20-670300-0 1
Cooling Fan FANQOO191 THA1V-U7556MX 555-30-000191-0 2
DC Bus Fuse FU000929 CR6L-200/UL 555-35-000929-0 1
Input Diode SID000410 160Q2G43 555-65-000410-0 6
Output Transistor STR000385 CM400HA-24 555-70-000385-0 6
460AFD100-VG+
Control Board ETC607002X-SYYYY |ETC607002X-SYYYY | 555-20-607002-0 1
Gate Driver Board ETC67031X ETC67031X 555-20-670310-0 1
Cooling Fan FANOOO191 THA1V-U7556MX 555-30-000191-0 2
DC Bus Fuse FU000930 CR6L-300/UL 555-35-000930-0 1
Input Diode SID000410 160Q2G43 555-65-000410-0 6
Output Transistor STR000385 CM400HA-24 555-70-000385-0 6
460AFD150-VG+
Control Board ETC607002X-SYYYY |ETC607002X-SYYYY [|555-20-607002-0 1
Gate Driver Board ETC67035X ETC67035X 555-20-670350-0 1
Cooling Fan FANQOOO191 THA1V-U7556MX 655-30-000191-0 2
DC Bus Fuse FU000803 A70P350 555-35-000803-0 1
Input Diode Si1D000410 160Q2G43 555-65-000410-0 9
Output Transistor STR000425 CM300HA-24 555-70-000425-0 12
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Appendix 11

Spare Parts List

Spare Parts List - 460 Volts (Continued)

Description Code No. Model No. Part No. | Quantity
460AFD200-VG+
Control Board ETC607002X-SYYYY |ETC607002X-SYYYY |[555-20-607002-0 1
Gate Driver Board ETC67039X ETC67039X 6555-20-670390-0 1
Cooling Fan FANO0O0191 THA1V-U7556MX 555-30-000191-0 2
DC Bus Fuse FU000924 A70P600 555-35-000924-0 1
Input Diode S1D000411 RM250DZ-25 555-65-000411-0 2
Output Transistor STR000455 CM400HA-24 555-70-000455-0 6

460AFD300-VG+

Control Board

ETC607002X-SYYYY

ETC607002X-SYYYY

555-20-607002-0

1
Main Driver Board ETC67037X ETC67037X 555-20-670370-0 1
Sub Driver Board ETC67038X ETC67038X 555-20-670380-0 1
Drive Unit ETJ273X ETJ273X 655-20-273000-0 1
Fan Unit EUX350X EUX350X 555-30-350000-0 1
Main Diode Circuit SID000411 RM250D2-24 555-65-000411-0 2

460AFD400-VG+

Control Board

ETC607002X-SYYYY

ETC607002X-SYYYY

5655-20-607002-0

1
Main Driver Board ETC67041X ETC67041X 555-20-670410-0 1
Sub Driver Board ETC67042X ETC67042X 655-20-670420-0 1
Drive Unit ETJ274X ETJ274X 6555-20-274000-0 1
Fan Unit EUX350X EUX350X 655-30-350000-0 1
Main Diode Circuit S1D000411 RM250DZ-24 655-65-000411-0 2
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