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Thank you for purchasing automation equipment from Automationdirect.com®, doing business as
AutomationDirect. We want your new automation equipment to operate safely. Anyone who installs or

uses this equipment should read this publication (and any other relevant publications) before installing or
operating the equipment.

To minimize the risk of potential safety problems, you should follow all applicable local and national codes
that regulate the installation and operation of your equipment. These codes vary from area to area and
usually change with time. It is your responsibility to determine which codes should be followed, and to verify
that the equipment, installation, and operation is in compliance with the latest revision of these codes.

At a minimum, you should follow all applicable sections of the National Fire Code, National Electrical Code,
and the codes of the National Electrical Manufacturer’s Association (NEMA). There may be local regulatory or
government offices that can also help determine which codes and standards are necessary for safe installation
and operation.

Equipment damage or serious injury to personnel can result from the failure to follow all applicable codes

and standards. We do not guarantee the products described in this publication are suitable for your particular
application, nor do we assume any responsibility for your product design, installation, or operation.

Our products are not fault-tolerant and are not designed, manufactured or intended for use or resale as on-line
control equipment in hazardous environments requiring fail-safe performance, such as in the operation

of nuclear facilities, aircraft navigation or communication systems, air traffic control, direct life support
machines, or weapons systems, in which the failure of the product could lead directly to death, personal
injury, or severe physical or environmental damage (“High Risk Activities”). AutomationDirect specifically
disclaims any expressed or implied warranty of fitness for High Risk Activities.

For additional warranty and safety information, see the Terms and Conditions section of our catalog. If you
have any questions concerning the installation or operation of this equipment, or if you need additional
information, please call us at 770-844-4200.

This publication is based on information that was available at the time it was printed. At AutomationDirect
we constantly strive to improve our products and services, so we reserve the right to make changes to the
products and/or publications at any time without notice and without any obligation. This publication may
also discuss features that may not be available in certain revisions of the product.

TRADEMARKS

This publication may contain references to products produced and/or offered by other companies. The
product and company names may be trademarked and are the sole property of their respective owners.
AutomationDirect disclaims any proprietary interest in the marks and names of others.

Copyright© 2026 Automationdirect.com® Incorporated

All Rights Reserved

No part of this manual shall be copied, reproduced, or transmitted in any way without the prior, written
consent of Automationdirect.com® Incorporated. AutomationDirect retains the exclusive rights to all
information included in this document.
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WARNINGS AND CAUTIONS

A

WARNING: READ THIS MANUAL THOROUGHLY BEFORE USING ES1 SERIES AC MOTOR DRIVES.

AN

> bbb B B B P

WARNING: AC INPUT POWER MUST BE DISCONNECTED BEFORE PERFORMING ANY MAINTENANCE.
DO NOT CONNECT OR DISCONNECT WIRES OR CONNECTORS WHILE POWER IS APPLIED TO THE
CIRCUIT. MAINTENANCE MUST BE PERFORMED ONLY BY A QUALIFIED TECHNICIAN.

WARNING: THERE ARE HIGHLY SENSITIVE MOS COMPONENTS ON THE PRINTED CIRCUIT BOARDS,
AND THESE COMPONENTS ARE ESPECIALLY SENSITIVE TO STATIC ELECTRICITY. TO AVOID DAMAGE
TO THESE COMPONENTS, DO NOT TOUCH THE COMPONENTS OR THE CIRCUIT BOARD WITH METAL
OBJECTS OR YOUR BARE HANDS.

WARNING: AFTER SWITCHING THE UNIT OFF, ALLOW THE POWER LED TO FULLY TURN OFF
BEFORE SWITCHING THE UNIT BACK ON. FAILURE TO DO SO CAN RESULT IN THE DRIVE BECOMING
INOPERABLE.

WARNING: A CHARGE MAY STILL REMAIN IN THE DC-LINK CAPACITOR WITH HAZARDOUS
VOLTAGES, EVEN IF THE POWER HAS BEEN TURNED OFF. TO AVOID PERSONAL INJURY, DO NOT
REMOVE THE COVER OF THE AC DRIVE UNTIL ALL POWER HAS BEEN REMOVED. PLEASE NOTE
THAT THERE ARE LIVE COMPONENTS EXPOSED WITHIN THE AC DRIVE. DO NOT TOUCH THESE LIVE
PARTS.

WARNING: GROUND THE ES1 SERIES AC DRIVE USING THE GROUND TERMINAL. THE GROUNDING
METHOD MUST COMPLY WITH THE LAWS OF THE COUNTRY WHERE THE AC DRIVE IS TO BE
INSTALLED. REFER TO THE WIRING DIAGRAMS.

WARNING: THE AC DRIVE MAY BE DESTROYED BEYOND REPAIR IF INCORRECT CABLES ARE
CONNECTED TO THE INPUT/OUTPUT TERMINALS. NEVER CONNECT THE AC DRIVE OUTPUT
TERMINALS U, V. AND W DIRECTLY TO THE AC MAIN CIRCUIT POWER SUPPLY.

WARNING: DO NOT OPERATE THE DRIVE WITH WET HANDS. DOING SO MAY RESULT IN ELECTRIC
SHOCK.

WARNING: CHECK THE INFORMATION ABOUT THE PROTECTION LEVEL FOR THE CIRCUITS AND
DEVICES. THE FOLLOWING CONNECTION TERMINALS AND DEVICES ARE THE PROTECTIVE CLASS

0. THIS MEANS THE CIRCUIT PROTECTION LEVEL DEPENDS ON THE BASIC INSULATION. IF THE
BASIC INSULATION HAS FAILED, IT MAY CAUSE ACCIDENTAL ELECTRIC SHOCK. WHEN INSTALLING OR
WIRING THE CONNECTION TERMINALS AND DEVICES, TAKE THE SAME PROTECTIVE ACTION AS WITH
THE POWER WIRE. TERMINALS: P7-1 THROUGH P7-10

THE PROTECTION LEVEL OF THE DRIVE IS THE PROTECTIVE CLASS |.

CAUTION: DO NOT MODIFY THE INTERIOR WORKINGS OF THE DRIVE. DOING SO WILL VOID THE
WARRANTY.

* The drive is designed for 3-phase motor operation. Do not use the drive to operate a single
phase motor.

* Do not place heavy objects on top of electric cables. Doing so may damage the cable and
result in an electric shock.

» Do not operate Disconnect Switch when motor is operating.

CAUTION: MAXIMUM ALLOWED PROSPECTIVE SHORT-CIRCUIT CURRENT AT THE INPUT POWER
CONNECTION IS DEFINED IN IEC 60439-1 AS 5 KA. DEPENDING ON THE SELECTED MCCB, THE
ES1 SERIES IS SUITABLE FOR USE IN CIRCUITS CAPABLE OF DELEVERING A MAXIMUM OF 5 KA RMS
SYMMETRICAL AMPERES AT THE DRIVE’S MAXIMUM RATED VOLTAGE. SEE THE FUSE TABLE FOR
MORE INFORMATION.

CAUTION: WE DO NOT RECOMMEND USING THE IRONHORSE ES1 AC DRIVE WiTH GFCI| (GROUND
FAULT CIRCUIT INTERRUPT).

Ironhorse ES1 AC Drive User Manual — 1st Edition 03/10/2026 Page 4 of 20



YAUTOMATIONDIRECT: Ironhorse ES1 AC Drive User Manual

INTRODUCTION
The Ironhorse ES1® Series is a Volts/Hz variable frequency drive for 3-phase, 230 VAC inverter duty AC

motors. The Ironhorse ES1® comes in two styles - open chassis for control panel installation, and a
stand-alone NEMA 4X enclosed model. The Ironhorse ES1® is suited for both constant torque (ex:

conveyor, auger) and variable torque (ex: fans, blowers and centrifugal pumps). Care must be taken

with variable torque applications not to exceed the load current ratings of the Ironhorse ES1°.

GENERAL FEATURES

Digital Signal Processor provides digital accuracy, repeatability, and stability in industrial environments

Suitable for constant and variable torque applications where the input load does not exceed 1400
Watts continuous ( Supply Voltage x Supply Current)

Dual Voltage input accepts supply voltage of 115 or 230 VAC @50/60Hz
Transient voltage protection protects device in harsh industrial environments
Open frame or NEMA 4X enclosed housing

Spring clamp terminal strip for control inputs and outputs; 1/4” male spade terminals for supply
voltage and motor connections

Wide operating temperature -10°C to +45°C (14°F to 113°F) Chassis or -10°C to +35°C (14°F to 95°F)
Enclosed

Selectable fwd/rev input terminal allows you to choose the motor direction

Run/enable terminal provides a means to start and stop the drive without a full power down. It also
allows for resetting the drive after a fault

Brake terminal allows for a controlled stop with adjustable DC injection braking at stop to hold motor
in position

Easily adjustable control functions such as Min/Max Frequency, Acceleration/Deceleration time,
Current limit, DC injection brake time and torque boost, that can be adjusted on the fly

Easy full range speed adjustment via a speed pot

MobEL NUMBER EXPLANATION

ES1-XX -YYY

Configuration Options

N4: NEMA 4X

N4R: NEMA 4X with Reversing Switch
C: Open Chassis

Output Amps
3A: 3 amps
6A: 6 amps

ES1 AC Drive Series - 120/230V
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INITIAL SETUP
Verify correct supply voltage jumper selection and Current Limit (CL) Trimpot setting.

JUT 115V/230V Input VAC JUMPER SELECTION

Before powering on up your Ironhorse ES1 you should always verify the correct VAC Input Jumper
Selection Setting. For single phase 208/230Vac inputs the jumper should be connected to the 230V
spade pin. For 115Vac inputs the jumper should be connected to the 115V spade pin.

Refer to the diagram below:

N
N ° Verify Correct Supply Voltage Jumper Selection
oy = 115/230 VAC Jumper Selection
ﬂzﬂz I Factory set for 208/230V.
I~
s

% % ‘& — 230V 115V If 115V is being used, you MUST move this jumper to the
o) % % ¢ 115V pin before applying power or damage to the control

@ 0 @ may occur.

VERIFY CORRECT CL TRIMPOT SETTING
Before powering up your Ironhorse ES1 for the first time you should make sure to preset the CL
trimpot to the correct setting to properly protect the motor. The CL pot is factory set for the highest
rated motor horsepower that the control model is rated for. For ES1-3A models it is set at 3.8 ARMS
and for ES1-6A modelsiit is set at 7.2 A RMS. Refer to the following CL trimpot setting chart for other
motor hp settings.

PRELIMINARY CL TRIMPOT SETTINGS
ES1-3A Models:

1
\\ H // \\ H // 314\\ H // \\ H //
= =~ 12 =~ = =~ = ~
LN SEAN SN /%\

ES1-6A Models:

15
\\H// 1\\['// N ﬂ// x\ﬂ/;

s A LA AU SR

See the CL Trimpot section for additional setup and reset information.
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SPECIFICATIONS
GENERAL SPECIFICATIONS

Ironhorse ES1 Class Specifications

Model Name: EST--xx-xxx 3A-N4 | 3A-N4R 3A-C 6A-N4 | 6A-N4R 6A-C
Drawing Link [PDF] [PDF] [PDF] [PDF] [PDF] [PDF]
Frame Size 1
Housing Type NemadX | NemadX C?mgse;s Nema4X | NemadX C?\gsgs
S = | 715 V 1-phase input? 1
=<
& § 0-0.75
< 3 230 V 1-phase input? 1-2
D | output Rated | 115V 1-phase input? 20 4.0
;é:' Current (Amps) | 230 V 1-phase input? ' 6.0
5 Output Voltage 230 VAC, 3-phase effective, ~340 Vpk PWM @ 8 KHz
Q
s 0-60 Hz
S
G| R IR 60.1-120 Hz with derating3
Input Rated 115 V 1-phase input? 10.3 14.8
& | Current (Amps) | 230 V 1-phase input? 6.5 11.9
S
S 115 VAC £ 10%
S 230 VAC 1-phase +5%/-10%
§. Input Frequency 48-62 Hz
= | Speed Voltage Signal Input 0-5 VDC
(Pot Wiper or Isolated Voltage Signal)
Control Method V/Hz control, torque boost
g Overload Capacity Manual with Trimpot setup. Max 120% of Rated drive current default
§ Torque Boost Manual with Potentiometer setup
Boost Slope 3V /Hz
q q 0-5 VDC, Pot Wiper or Isolated Voltage Signal.
m-§ Frequency Setting Signal Potentiometer included.
v
§ '5 Main Functions MIN, MAX, BOOST, ACCELERATION, DECELERATION, CURRENT LIMIT,
S ‘g DC INJECTION BRAKING
]
5 Input 3 - Run, Fwd/Rev, Brake
o<
o |I/O0
Run Relay Output Form C SPDT contacts / NC or NO. 1 A @ 30 VDC or 120 VAC max
Onboard Power Supply
(Externally Accessible) >V @25mA
Carrier Frequency 8 KHz
q Field . Field Field _ Field
WO install Built-in install install Built-in install
Connector Style 1/4 inch male spade terminals for supply voltage and motor

Spring clamp terminal for P7 terminal block and Form C Relay Output.

Housing Material

6063-T6 aluminum / Sabic NORYL TYPE N190

L: 7.150 inches [181.61 mm]

Dimensions W: 5.53 inches [140.46 mm]
H: 5.942 inches [150.93 mm]
Weight 3.363 lbs [152.43 g]

1 - The standard motor capacity is based on a standard 4-pole motor. Choose your EST model based on rated amps of
the motor. Choose the larger size for extra capacity in case of higher loads.
2 - Jumper selectable, factory set to 230 V. Change jumper for 115 V input.
3 - Derate up to 20%; see derate curve for output frequencies above 60 Hz.
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ENVIRONMENTAL SPECIFICATIONS

ES1 Environmental Specifications

Chassis: -10°C to +45°C [14°F to 113°F]
Enclosed: -10°C to +35°C [14°F to 95°F]

Operating Humidity Range 95%, non-condensing
Operating Altitude 2000M

Operating Temperature Range
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MECHANICAL INSTALLATION

ENncLOSED DIMENSIONS

140.47
[5.530]
130.19
[0.215] 1t [5.126] |
e R+
L| @t ® |y
R%s y - ”‘:' tit
[0.110] 3
[5.500]
[é.lég]jl L|* @ ©"__; s
assese [ ] . 1

(i | [
T [05.21032} *4 F

— '|' 95.25
[3.750]
39.12 T
[1.540]
CHASSIS DIMENSIONS
140.47
[5.530]
130.19
5.6 [5.126]
[0.22] I
%[f T
o i @ i
[0.1'10J ‘—=0
= 139.70
[5.500]
[20.95] 4 © H
0.825
i S
} 5.14 L
[0.203) ]

- N E—
Q 3X
*7/—‘:lL ©22.23
h\ )( [0.875]
o

150.927

e @ i | l s3]
74.55
T
B 35.31 i i
T™[1.390] e }"7[166,‘2{1801}4—‘
70.61

e [2.780] ]

= NOTE: Drive must be mounted such that the fins are in a vertical orientation. When mounted
vertically, there must be adequate spacing between the fins and any other object to allow for
sufficient air flow through the fins.
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CAUTION: Do NOT MOUNT WHERE AMBIENT TEMPERATURE IS OUTSIDE THE RANGE APPROPRIATE FOR

YOUR DRIVE TYPE:

AN

CHASSIS DRIVE: -10°C TO +45°C [14°F TO 113°F]

ENncLOSED DRIVE: -10°C 10 +35°C [14°F TO 95°F]

INSTALLATION AND DIAGRAMS

CHASssIS Hookup DIAGRAM

See P7 Terminal Block

Hook-up

N

RUN/STOP
SWITCH
(customer supplied)
Closed = Run
Open = Stop

The P7-8 (Run) input must be connected
to P7-7 (Com) input for the control to
operate. Closing this contact will give
you a controled ramp up to the set

point and opening this connection will
give you a controlled ramp down to stop.
NOTE:

The control is shipped with a

jumper across P7-8 and P7-7 so that

the drive will function upon power up.

This jumper should be removed when

wiring up a Run/Stop switch.

5

Note:

Insulated female quick
connects recommended
for motor and AC supply
connections

(¢]

'4 5K

SPEEDPOT

WHITE

RED
ORANGE

FAULT

oo

P3

P4

p5 > AG 1 230V 115V

| (RED LED)

PWR
(GREEN LED)

I for input voltages of 115 VAC.

®
L"fg'_"%

% to 230 VAC.
|

115/230 VAC Jumper Selection
Place the jumper wire on the 115 pin

Place the jumper wire on the 230 pin
© for input voltages of 208/230 VAC.

NOTE: All controls come factory set

MOTOR

Ground

Single Phase, 50/60
Hz, AC line Input
115 VAC or 208/230 VAC

AC2 AC1

Ironhorse ES1 AC Drive User Manual — 1st Edition 03/10/2026
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EncLoseED Hookup DIAGRAM

Inside of cover

See P7 Terminal Block

Hook-up

N

RUN/STOP
SWITCH
(customer supplied)
Closed = Run
Open = Stop

The P7-8 (Run) input must
be connected to P7-7 (Com)
input for the control to
operate. Closing this contact
will give you a controlled
ramp up to the set point and
opening this connection will
give you a controlled ramp
down to stop.

NOTE:

The control is shipped with a
jumper across P7-8 and P7-7 so
that the drive will function upon
power up. This jumper should
be removed when wiring up a
Run/Stop switch.

.

Note:
Insulated female
quick connects

|

115/230 VAC
Jumper Selection

Place the jumper wire
on the 115 pin for input

Single Phase, 50/60
Hz, AC line Input
115 VAC or 208/230 VAC
L)

AC1 AC2

Ground

recommended | voltages of 115 VAC.
L1 Place the jumper wire
i\ocr moto:‘ and \ @D N on the 230 pin for input
o ™~ voltages of 208/230 VAC.
R —
do o Py PapPs 230V :;} o NOTE: All controls come
@ 0 @ factory set to 230 VAC.
(P LL:;’@ ® ﬁ
uvw

NOTE: Before powering on up your Ironhorse ES1 you should always verify the correct VAC Input

Jumper Selection Setting. For single phase 230 VAC inputs the jumper should be connected to the
230 V spade pin. For 115 VAC inputs the jumper should be connected to the 115 V spade pin. Refer
to diagram above.

NOTE: Z+F disconnect terminals available at Automationdirect.com. Consider V70FV004009 for 12-10
AWG wire or V70FV004002 for 16-14 AWG wire.

Ironhorse ES1 AC Drive User Manual — 1st Edition 03/10/2026
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P7 TERMINAL BLock Hook Up DIAGRAM

P7-10
P7-9
P7-8 All controls are shipped with a factory installed jumper
across P7-8 and P7-7. For applications with customer
p7-7 supplied Run/Stop contacts, the jumper must be removed.
/PN
P7-10 NE \ BRK
o FWD/REV
P7-9 AS REQUIRED
P7-8 RUN BY OPERATOR
p7-7 / Circuit COM
P7-6 Pot Lo
Pot Wiper POT OR +5V ISOLATED
P75 FOLLOWER INPUT
P7-4 Pot HI
p7-3 LED COM - Circuit Common
P72 Fault LED Output (enclosed only)
P7-1 Power LED Output (enclosed only)

NOTE: All customer wired terminals for P7 should be wired with solid or stranded wire size

between 16-24 AWG. The maximum terminations at any position is 2 conductors of identical size
that do not exceed 0.643 mm (22 AWG) per conductor. Each conductor should use 75°C minimum
rated insulation.

WARNING: THE SIGNAL INPUTS OF P7 MUST BE ISOLATED FROM THE AC LINE. ANY EARTH

GROUNDING OF THE SIGNAL WIRING WILL DAMAGE THE DRIVE AND VOID THE WARRANTY. TO AVOID
ELECTRICAL SHOCK OR DAMAGE TO THE DRIVE DUE TO ACCIDENTAL GROUNDING, POWER MUST

ALWAYS BE TURNED OFF WHILE CONNECTING TO THESE INPUTS.

P7 Terminal Block Descriptions

Terminal Block Description
P7-1 Power LED Output (enclosed only).
P7-2 Fault LED Output (enclosed only).
P7-3 LED COM - Circuit Common used for LED return on enclosed models.
P7-4 HI: +5V pot Hi connection for 5K ohm speed pot.
W: Wiper connection for 5K ohm speed pot. This input can also accept a 0-5 VDC isolated signal
P7-5 input. The wiper input can be used to reset a CL or Fault shutdown by bringing the wiper input
from above 50% down to zero.
LO: Circuit common connection for pot LO of the 5K ohm speed pot or common return for isolated
P7-6 .
0-5 VDC signals.
p7-7 COM: Circuit common (Logic ‘Low’) connection for Run, Brake and Reverse inputs.
RUN: This input floats ‘Logic High' - must be connected via switch or jumper to P7-7(Common)
for drive to Run. This input can also be used to clear a CL or Fault shutdown by opening the Run
P7-8 terminal and then closing it to Com again.
NOTE - Normal operational run and stop functions should always be performed using this Run/Stop
input and not by turning on and off the Vac input power.
P7-9 FWD/REV: To change motor direction, this input must be connected to P7-7 (Common).
BRK: When connected to P7-7 (Common) the motor will decel to a stop and then provide DC
P7-10 injection braking at the rate set by the BRK trimpot.
NOTE: A full ccw Brake trim pot setting disables braking.

Ironhorse ES1 AC Drive User Manual — 1st Edition 03/10/2026
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ReLAy OUT TeErMINAL BLock Hook Up DIAGRAM

RELAY OUT

—— ="

COM: Output Common  =e————
NC: Output Normally Closed se———

NO: Output Normally Open  s—

Form C
Relay Output

| G |
¥

NOTE: All customer wired terminals for RELAY OUT should be wired with solid or stranded wire size

‘E between 16-24 AWG. The maximum terminations at any position is 2 conductors of identical size
that do not exceed 0.643 mm (22 AWG) per conductor. Each conductor should use 75°C minimum

rated insulation.

RUN RELAY ACTIVATION

The Run Relay is an SPDT user output relay that is normally activated if a run command is given. The
output for both NC and NO can switch up to 1 Aloads at 30 VDC or 120 VAC max.

‘E NOTE: The relay output is active per the activation chart below regardless of the master
potentiometer setting.

Run Input Current Limit Excele(ilsez 1;:75;;:::’;(1 lue Cf)fz:’ot::n Relay State
Active Not exceeded Not Exceeded Not detected ON
Inactive Not exceeded Not Exceeded Not detected OFF
Active Exceeded Not exceeded Not detected OFF
Active Not exceeded Exceeded Not detected OFF
Active Not exceeded Not exceeded Detected OFF

POWERING ON AND POWERING OFF THE IRONHORSE ES1

After you have made sure the voltage jumper selector (JU1) has been set to the correct Vac line voltage
input and you have preset the CL trim pot for the motor size being used, it is time to power on the
control. For enclosed models, this is done using the ON/OFF toggle switch on the cover. When the
power switch is toggled to the “ON” position, the IronHorse ES1 Series drive will begin the start up
process of pre-charging the bus capacitors, and cycling through a start up check to verify that the load
motor is properly connected with no phase-to-phase shorts. Once that has been completed the green
power indicator will be steadily on, indicating that the control is safe to operate. This start up process
takes approximately 5-8 seconds.
When you need to power off the IronHorse ES1 drive on the enclosed model, use the ON/OFF toggle
switch on the cover. When the power switch is toggled to the “OFF” position, the ES1 drive will initiate
a power down process that can take approximately 30-40 seconds to complete. (Warning: Never abort
a shutdown once it has been initiated) During this time the bus capacitors are being discharged to a
safe voltage level and the micro processor is storing critical settings before the power supply is shut
off. Once the green “power on” light has completely turned off, the drive is safe to handle, work on, or

restart.

CAUTION: ONCE A POWER OFF PROCESS HAS BEEN INITIATED, THAT POWER OFF CYCLE SHOULD

NEVER BE ABORTED BEFORE THE POWER OFF PROCESS HAS BEEN COMPLETED AND THE GREEN POWER
& INDICATOR LIGHT HAS SHUT OFF COMPLETELY. ABORTING THE POWER OFF CYCLE BEFORE IT HAS

COMPLETED THE SHUTDOWN MAY SHORTEN THE LIFE CYCLE OF THE IRONHORSE ES1 DRIVE AND DAMAGE

THE POWER SWITCH.

Ironhorse ES1 AC Drive User Manual — 1st Edition 03/10/2026

Page 13 of 20



YAUTOMATIONDIRECT: Ironhorse ES1 AC Drive User Manual

NOTE: The power switch used to turn on the Line Voltage input to the IronHorse ES1 drive should
~never be used for a repeated start/stop function during normal operational use. Turning the AC
line voltage on and off should only be done at the beginning of operational use and at the end of
operational use. Repeated start and stop operations or cycling functions during normal operational
use should always be done via the the P7-8 (Run/Stop) input or one of the other selectable run/stop
input functions such as Brake or Speed-pot commands.

CUSTOMER INSTALLATION, WIRING, & FUSING REQUIREMENTS

Do not mount Ironhorse ES1® where ambient temperature is outside the range of -10°C to +45°C
(14°F to 113°F) for chassis drives or -10°C to +35°C (14°F to 95°F) for enclosed drives.

Installations in unventilated enclosures must be 1.5 times the controller dimensions or more, and the
air temperature inside the enclosure and around the controller must remain between -10°C to +45°C
(14°F to 113°F) or chassis drives or -10°C to +35°C (14°F to 95°F) for enclosed drives.

Keep signal wires separate from the motor and AC lines when routed in conduit or wire trays.

These drives do not provide motor over-temperature sensing or shutdown. The need for additional
motor over-temperature protection should be determined based on conditions in the end installation
in accordance with the NEC.

Size all wires that carry motor or line currents as specified by applicable national, state, and/or local
codes. All other wires may be 18AWG or smaller as permitted by code.

Type Customer Wiring Temp Rating

Customer terminal wiring 300V, 75°C [167°F] minimum

Integral solid state short circuit protection does not provide branch circuit protection. Branch circuit
protection must be provided in accordance with the National Electrical Code and any additional local
codes, or the equivalent.

Fusing: The motor and control are protected against overloads by the current limit circuit, however
this drive does not contain AC line fuses. Most electrical codes require that each hot AC Line
conductor contain circuit protection. Install a fuse (See fusing chart below) or a circuit breaker in
series with each hot AC Line. Do not fuse any of the motor leads. For recommended fuse size, see the
chart below.

The control and motor must be wired in accordance with the National Electrical Code requirements
and other local codes that may apply.

FusinG ADDED BY CUSTOMER
Bussman ABC or Littelfuse 326 series fuses.

Model M°’°2’ ;g’v(:'g“) at 120 VAC Input 230 VAC Input
0.25 hp (1.2 A) 4 Amps 3 Amps
EST1-3A-xxx 0.5 hp (1.8 A) 8 Amps 5 Amps
0.75 hp (2.8 A) 12 Amps 7.5 Amps
1.0 hp (3.2 A) 15 Amps 10 Amps
ES1-6A-xxx 1.5hp 45A) 18 Amps 12 Amps
2.0 hp (6.0 A) -- 15 Amps
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FAcTORY DEFAULT TRIMPOT AND JUMPER SETTINGS
INITIAL TRIMPOT SETTINGS

CURRENT
BRAKE LIMIT
ACCEL DECEL BOOST MAX (SPEED) MIN (SPEED) one
\ | | | FEE
s . , i / READ

The trimpots are factory set for a 0-60 Hz 2 hp (ES1-6A) or 0.75 hp (ES1-3A) inverter duty motor. The
initial settings are as follows:

« MIN, BRAKE Pots: Full CCW

e CURRENT LIMIT Pot: 2/3 CW — 7 on the trimpot face (7.2 A RMS for ES1-6A, 3.8 A RMS for ES1-3A)

« DECEL, ACCEL, MAX, BOOST: 1/4 CW - 2 to 3 on pot face
JP1 Jumper
JP1: When set to READ the trimpots can be actively adjusted and tuned for the users specific
application. Every trimpot can be adjusted and tested while running a motor. Once the drive has been

tuned to the desired setting, those settings can be stored to memory and locked by moving the jumper
to the STORE position.

Max (SPEED) TRIMPOT

The MAX trimpot range is 48-120 Hz. The MAX trimpot factory 85
default is 60 Hz. To decrease the MAX speed setting, turn the \ ﬂ /
trimpot CCW to the desired speed. To increase the MAX speed 623 Q
setting, turn the trimpot CW to the desired speed. Refer to the MAX _ .
trimpot diagram for range settings.
48 120
MAX Hz

‘E NOTE: Speed settings above 60 Hz will require the control RMS output current to be derated by up
to 20% at 120 Hz. Refer to de-rate graph below.

CAUTION: OPERATING A MOTOR ABOVE ITS RATED SPEED MAY RESULT IN SOME MOTORS RUNNING

& HOTTER THAN NORMAL. WHEN OPERATING A MOTOR BEYOND ITS NORMAL SPEED RANGE THE MOTOR
MANUFACTURER SHOULD BE CONSULTED TO DETERMINE IF DE-RATING OR ADDITIONAL COOLING
METHODS MAY BE REQUIRED.

Derate Curve above 60 Hz

100

80

Output
IRMS (%)

Frequency (Hz)
Output
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MIN (SPEED) TRIMPOT

The MIN trimpot range is 5-30 Hz. The min pot is factory set at full
CCW which is 0 Hz. To increase the min set point, set the master
speedpot to 0 on the dial and then adjust the MIN trimpot CW to
the desired minimum speed when the master speedpot is set to
zero.

ACCEL TrRiMmPOT

The adjustable range of ACCEL is a linear 0.5 to 30 second ramp
from 0-60 Hz. The ACCEL pot is factory set to approx 2 sec from
0-60 Hz. A CCW adjustment will reduce the ramp time and a CW
adjustment will increase the ramp time. Caution should be given
to ACCEL ramp times below 2 seconds as this may result in an over
current shutdown.

15

\\ //
= =
= ~

/

0 30
MIN Hz
|

‘\\ //
_— =
= ~

/

0.5 30

Rate 0-60 Hz

Time in seconds

NOTE: Higher MAX setting will result in longer ramp times. A MAX setting of 120 Hz will extend

‘E ACCEL range from 1-60 sec.

DECEL TRiMPOT

The adjustable range of DECEL is a linear 0.5 to 30 second ramp
from 60-0Hz. The DECEL pot is factory set to approx 2 sec from
60-0 Hz. A CCW adjustment will reduce the ramp time and a CW
adjustment will increase the ramp time. Caution should be given
to DECEL ramp times below 2 seconds as this may result in an over
current shutdown.

15

vy

N
=

/
0.5 3

AR

o

Rate 60-0 Hz
Time in seconds

NOTE: Higher MAX setting will result in longer ramp times. A MAX setting of 120 Hz will extend the

‘E DECEL range from 1-60 sec.

CL TrRiMPOT
Overview

The control current limit operates as an over current shutdown that will trip the drive off in a safe
manner any time the CL set point is exceeded. This can be caused by a sudden increase on the motor
load, accel, or decel settings that are too aggressive for the motor load, or aggressive DC injection
brake settings. When the CL set point has been tripped the Red Fault LED (located on lower right side
of top board on a chassis model or on the cover of an enclosed model) will illuminate steadily when
the drive is in a Current Limit state. The initial CL trips can easily be reset via the Run input or the
Master Speedpot, however repeated CL trips will result in a CL Shutdown. (See “Resetting CL Trips and
Shutdowns” below) The Current Limit (CL) trimpot is Factory set to 7.2 amps RMS for ES1-6A models
and 3.8 amps RMS for ES1-3A models. A CW rotation of the CL trimpot will increase the CL set point. A
CCW rotation of the trimpot will decrease the CL setpoint. CL should typically be set to approximately
120-150% of the rated motor phase current. A quick reference adjustment chart has been provided
below for initial setup of various motor Hp setups. For more precise CL setup please refer to the

“Setting CL” section below
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Setting CL
To adjust current limit for your specific application needs, place an Initial Motor Setting
RMS current meter in series with one of the motor phases. Using e\ ﬂ /
the master control speedpot, set the control output to between Y -
60% and 80% of rated motor output speed. Load the motor to v2_ s
150% of its rated motor phase current and gradually decrease the 4 N

1/4

CL trimpot setting until the red Fault LED turns on and the output

. ES1-3A Models
shuts off. Cease any further trimpot change and release the motor

1.5

load. To verify the correct setting, follow the CL reset process that \ H />
is outlined below and then slowly increase the motor load while Y o
monitoring the RMS current meter until you reach the CL trip point = =~
again to verify the correct setting. i N

ES1-6A Models

CL Trimpot Current Range Settings

CL Trimpot current load setting. This is an approximation and Initial Motor Setting
intended for a starting point setting. Final settings should be done N H /

per the setup instruction using an RMS AC current meter. Many Y “
things can affect the final peak current setting such as input line s /@\
voltage, typical operating speed, type of load, and motor efficiency. /7 N

ES1-6A Models

Resetting CL Trips and Shutdown

A current limit trip can be reset via the Master Speedpot or by the Run input. Using either method,
both the Green Pwr LED and the Red Fault LED will cycle off and then the Green Pwr LED will cycle
back on while the Red Fault LED will remain off. This indicates that the CL trip has been reset and the
drive will return to a ready state.

1) Run Input: To reset the CL trip, open the ‘Run’ input (P9-9 to P9-8) until the Red and Green LED’s
turns off and the Green LED turns back on.

2) Master Speedpot: The speedpot must be set above 50% and then turned to full CCW until the Red
and Green LED’s turns off and the Green LED turns back on.

3) CL Shutdown: If the CL has been tripped more that 3 times and the Red Fault LED fails to reset via
method 1 or 2 then the control is in CL shutdown.

To reset the drive from a CL shutdown it will be necessary to cycle power to the drive.

‘E NOTE: Repeated CL trips and shutdowns are an indication of motor or system problems that should
be evaluated further by a qualified systems technician.
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E

BOOST TriMPOT

The BOOST trimpot allows the the motor to overcome sluggish response at low speed starts or high
startup loads by boosting the output. To increase the boost setting rotate the BOOST trimpot CW. To
decrease the boost setting rotate the BOOST trimpot CCW.

To determine if boost is required for your application, use the following setup method. With a normal
motor load applied, slowly turn the MIN trimpot CW until you reach 30% rotation. If your motor has
started up you will likely not need to adjust the BOOST trimpot. However if your motor hasn’t started
then slowly increase the BOOST trimpot until your motor starts to turn. Return the MIN setting to 0 (full
CCW) and repeat the test to make sure the motor starts at low speeds.

NOTE: Running a motor continuously at low speeds with Boost turned up may cause some motors to
overheat.

BRAKE TriMPOT

BRAKE is a DC Injection Brake function when the motor speed is 0 Hz. This function can be used to hold
a motor position in between speed commands. To activate BRAKE a contact must be closed from the
BRAKE terminal on P9-11 to circuit Common on P9-8. A CW trimpot rotation will increase the level of
DC injection braking. A CCW trimpot rotation will lower the level of braking. If BRAKE is activated while
the motor is running then the motor will reduce to 0 speed at the rate of the DECEL trimpot setting.
When the motor has stopped, the DC Injection Braking will be applied at a level determined by the
trimpot setting.

NOTE: When the BRAKE trimpot is at full CCW the Brake function is fully disabled even if the BRAKE
to COM contact has been closed.

CAUTION: ALTHOUGH THE BRAKE FUNCTION CAN BE LIMITED BY YOUR CL SETTING, USING BRAKE
EVEN AT LOWER LEVELS TO HOLD A MOTOR AT Q0 SPEED FOR EXTENDED PERIODS OF TIME CAN
CAUSE EXCESSIVE HEATING OF THE MOTOR.
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N4R OPTION - MANUAL FORWARD-OFF-REVERSE SWITCH
(Enclosed Only)
The manual Forward-Off-Reverse switch is a cover mounted toggle switch that allows the user to set
the direction of motor travel from the front cover. When fwd/rev switch is toggled during operation,
the output will ramp to a stop at the rate determined by the decel pot and then ramp back up in the
selected direction of travel to the speed setting at the rate determined by the accel pot.

L '

T o\
b2 &)
Forward / Reversing
Switch
T o\
N2 &)

LU
[

TROUBLESHOOTING

TECHNICAL SUPPORT OPTIONS
« Visit the AutomationDirect Web Site at: www.automationdirect.com
« Technical support inquiries at: https://community.automationdirect.com/s/contactsupport
« Telephone technical support at 1-800-633-0405.
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Literature Number: LT206 Drawing Number: A-5-4346B
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