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SAFETY NOTICE

Before applying power to the system, verify that the unit is configured properly for the user’s
particular application.

CE recognition of SPS Series power supplies is based on rack mounted applications only. Use of
these power supplies outside of a rack mount equipment enclosure will expose the user to high
voltage and/or high current sources. Extreme caution must be used under these circumstances.

Two or more SPS Series power supplies may be connected in series. Regardless of the number of
units or the voltage ratings of the series connected power supplies, the voltage potential from any
output terminal to chassis ground should not exceed 800V.

Installation and service must be performed only by properly trained and qualified personnel who are
aware of dealing with electrical hazards. Ensure that the ac power line ground is properly connected
to the power supply chassis. Furthermore, other power grounds, including those connected to
application maintenance equipment, must be grounded for both personnel and equipment safety.

Always ensure that facility ac input power is de-energized prior to connecting or disconnecting the
input and output power cables.

ac input voltage is disconnected. Only properly trained and qualified personnel

f Caution: Lethal voltages may be present inside the power supply even when the
should remove covers and access the inside of the power supply.

During normal operation, the operator does not have access to hazardous voltages within the cabinet.
Depending on the user’s application, high voltages hazardous to human safety may be generated
normally on the output terminals. Ensure that the output power cables are properly labeled as to the
safety hazards and that any inadvertent contact with hazardous voltages is eliminated.

This power supply is designed to be permanently connected to the power source requiring a readily
accessible disconnect device incorporated in the fixed wiring.

These operating instructions form an integral part of the equipment and must be available to the
operating personnel at all times. All the safety instructions and advice notes are to be followed.

Neither American Reliance, Inc. nor any of the associated sales organizations can accept
responsibility for personal injury, consequential injury, loss, or damage that results from improper
use of the equipment and accessories.



LIMITED WARRANTY
The following is made in lieu of all warranties expressed or implied.

American Reliance, Inc. warranties its products to be free of manufacturing defects for a period of
one (1) year from date of original shipment from its factory. American Reliance, Inc. will repair or
replace at its discretion, any part exclusive of labor to diagnose, remove and install, which upon
examination by American Reliance, Inc., is determined to be defective in material or workmanship,
providing such claimed defective material is returned upon written authorization of American
Reliance, Inc., freight prepaid. All warranty items are F.O.B. factory.

All electrical, commercial supply parts and items not manufactured by American Reliance, Inc. shall
carry the warranty of the original manufacturer and no more, but under no circumstances to exceed
the "limited warranty."

Replacement parts shall be warranted for a period of 90 days.

Warranty labor shall only apply if the machine, assembly, or part is returned to the factory freight
prepaid and insured.

American Reliance, Inc. assumes no responsibility for losses of material, labor, production time, any
injury, loss or damage, direct or consequential resulting from the operation of, or use, or the inability
to use the product other than specifically covered in this warranty.

Damage or breakage through misuse or while in transit is not covered by this warranty.
All claims against the warranty shall be the final determination of American Reliance, Inc.
CLAIM FOR DAMAGE IN SHIPMENT

This instrument received comprehensive mechanical and electrical inspections before shipment.
Immediately upon receipt from the carrier, and before operation, this instrument should be inspected
visually for damage caused in shipment. If such inspection reveals internal or external damage in
any way, a claim should be filed with the carrier. A full report of the damage should be obtained
by the claim agent and this report should be forwarded to us. We will then advise you of the

disposition to be made of the equipment and arrange for repair or replacement. When referring to
this equipment, always include the model and serial numbers.

RETURNING EQUIPMENT
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Before returning any equipment to the factory, the following steps should be taken:

I.

Contact our technical service department. Give a full description of the difficulty and
include the model and serial number of the unit. On receipt of this information, we will give
you service information or shipping instructions.

Equipment returned to us must be properly packed and insured if the unit is to be returned
for service. You must request a "Return Authorization Number." No returns will be
accepted without a preauthorized RA.

For non-warranty repairs, we will submit a cost estimate for your approval before
proceeding.

TABLE OF CONTENTS
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1.0 GENERAL INFORMATION
1.1 Description

This manual contains operation and maintenance instructions for American Reliance' SPS Series,
medium frequency link power supplies. These power supplies are constant voltage/constant current
sources suitable for a wide range of applications.

1.2 Features

American Reliance’ SPS Series combines the best of dc power processing with multiprocessor
embedded control. A combination of high and medium frequency power processing technologies
improves response, shrinks package size, and reduces cost. SPS Series power supplies are current
fed and are more tolerant to abusive loads than conventional switching power supplies.

SPS Series power supplies offer an unusual blend of both analog and digital control. Two front
panel potentiometers are available to set voltage and current for stepless analog control.
Alternatively, voltage, current, over voltage trip, and over current trip may be programmed through
a rear connector via resistance, voltage, or current. With simple configuration changes, the SPS
Series power supplies will accept keypad entries and up/down key presses for programming voltage,
current, over voltage trip, and over current trip. Key strokes are kept to a minimum by a repeat last
command feature. RS232 communications is embedded in the control circuitry allowing full
computer control with SCPI commands. An optional IEEE-488 to RS232 converter, Ethernet to
RS232 converter, and other communications converters are available to echo commands over the
communications bus.

SPS Series power supplies can be configured through the front panel for different applications. The
power supply can be programmed to have its control functions accessible from the front panel, rear
connector, or through RS232 communications. Sensing can be established at the output terminal
of the power supply or through a rear terminal block for sensing at the load. An external interlock
can be set to enable operation only when an external connection is made. Even calibration has been
simplified with front panel access to calibration digital potentiometers.

SPS Series power supplies incorporate an optically isolated feedback system. The result is that all
user interface circuitry is reference to earth ground -- not the negative terminal of the power supply.
This enables users to connect external circuitry without concern of ground loops or voltage
breakdown.

SPS Series power supplies offer both master/slave parallel and series operation. This enables two
or more power supplies to be placed in parallel for increased output current or in series for increased
output voltage. With master/slave operation, power supplies operate at near equal voltage and
current.

SPS Series power supplies can operate as a voltage source or current source depending on the



control settings and load conditions. If the power supply is operating as a voltage source and the
load increases to a point beyond the current command setting, the power supply automatically
crosses over to current mode control and operates as a current source at that setting.

One-hundred memory states are available to program voltage, current, over voltage trip, over current
trip, and time period. Set points can be auto sequenced with time or external triggering. Special
programming codes allow repeating to create a power function generator. The first 10 memory
states are displayed on the front panel to simplify programming tasks.

SPS Series power supplies offer an analog input to modulate the voltage or current setting. This
feature enables the voltage or current setting to be adjusted by a sensor input, such as a thermistor,
or by monitoring its own voltage or current. Modulation allows the output to be tailored for
advanced process control applications, battery charging, and source emulation.

Remote Interface Software is included to provide sophisticated computer control. This software
provides a virtual control panel to emulate the power supply’s front panel, a command panel to send
and monitor SCPI commands, a register panel to monitor registers, and a calibration panel to provide
easy access to calibrate digital potentiometers.

SPS Series power supplies have extensive diagnostic functions -- all of which when activated take
command to shut down the system. Diagnostic functions include phase loss, excessive thermal
conditions, over voltage trip, over current trip, fuse clearing, and program line. Program line
monitors externally applied analog set point signals to insure they are within the specified range.
Upon a diagnostic fault condition, main power is disconnected and the diagnostic condition is
latched into memory. Pressing the clear key clears the memory. All diagnostic functions can be
monitored through a rear connector. Furthermore, control functions can also be set through the rear
connector to allow simultaneous control of one or more SPS Series units.

SPS Series supplies have three levels of over voltage/current protection: shutdown of controlling
insulated gate bipolar transistors (IGBT’s), disconnect of main power, and input fuses. Afteran over
voltage/current trip condition, the supply must be reset.

SPS Series have push button start/stop controls. These controls are tied to a mechanical contactor

which operates with the electronic switches to break the ac mains when stop is commanded. Unlike
competing products, an off means both an electrical and mechanical break in the power circuit —

not a break in an electronic switch. Safety comes first at American Reliance.

1.3  IEC Symbols Used in Manual

The following IEC symbols are used in this manual.

A Caution, risk of electric shock



A Caution, risk of danger

@ Protective conductor terminal

37\ Three-phase alternating current

1.4  Power Requirements

A suitable source of ac power is required for this supply. The unit is wired for 208 V, 3¢, 50 to 60
Hzmains. For 240 V operation, three internal wiring changes must be made to the unit. Information
concerning conversion is covered in Section 3.11.

SPS Series power supplies are optionally available for operation on 440/480 V, 3¢, 50 to 60 Hz
mains. Units are normally wired for 480 V operation and information concerning conversion is
covered in Section 3.11.

1.5 Specifications

The following specifications describe the published operational characteristics of the SPS series
power supplies.

Input voltage: 208/240 Vac, 50-60 Hz, 3¢; 440/480 Vac, 50-60 Hz, 3¢; 380/415 Vac, 50-60 Hz, 3¢;
240 Vac, 50-60 Hz, 1¢, 3.3 kW only.

Regulation line and load combined: 0.10 %.
Stability: 0.10 % for 8 hours after 30 minute warm up.
Transient response: 10.0 ms to recover within 2 % of regulated output with a 30 % step load change.

External programming potentiometers: 1 KQ scale for output voltage, output current, over voltage
shutdown, and over current shutdown.

Ambient Temperature: 0 to 50°C.
Storage Temperature: -25 to +85°C.
Temperature coefficient: 0.04 %/°C of maximum output current.

User interface connectors, see figure 1.1 for details:

3



JS1: 37 pin D-Subminature, female
JS3: 9 pin D-Subminature, female

RS-232 interface:
Baud Rate: 19200 Baud.
Data Size: 8-bit.
Parity: None.
Stop bits: 1.

Size: 5%"H x 19"W x 24"D, see figure 1.2 for details.

Weight: 125 lbs for 10 kW models, 97 lbs for 6.6 kW models, and 74 1bs for 3.3 kW models.

Agency Approvals: CE-marked units meet the following standards (note: optional EMI filter
must be installed to meet EMC requirements)

EN61010-1:2001-02

EN61326-1:1997

. EN55022:1998
. EN55022:1998
. EN61000-4-2:1999
. EN61000-4-3:1999
. EN61000-4-6:1999

Safety Requirements for Electrical Equipment for
Measurement, Control, and Laboratory Use

Electrical Equipment for Measurement, Control, and
Laboratory Use EMC Requirements

Radiated, Class A, Group 1
Conducted, Class A, Group 1
Electrostatic Discharge
Radiated Susceptibility
Conducted Susceptibility
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Table 1.1 10 KW MODELS AND RATINGS

INPUT CURRENT (Aac)
VOLTS AMPS RIPPLE EFF.

MODEL Vde Adc mVrms % | 208240V 440/480 V
MODELS MODELS

SPS10-900 10 900 40 86 36 18
SPS16-600 16 600 35 86 36 18
SPS20-500 20 500 40 86 36 18
SPS32-300 32 300 40 86 36 18
SPS40-250 40 250 40 87 36 18
SPS50-200 50 200 50 87 36 18
SPS80-125 80 125 60 87 36 18
SPS100-100 100 100 60 87 35 17
SPS125-80 125 80 100 87 35 17
SPS160-62 160 62 120 87 35 17
SPS200-50 200 50 125 87 35 17
SPS250-40 250 40 130 88 35 17
SPS375-27 375 27 170 88 35 17
SPS500-20 500 20 220 88 35 17
SPS600-16 600 16 250 88 35 17
SPS800-12 800 12 270 88 35 17

Notes:
1) Rating specified at 208 and 440 V input.
2) Specifications subject to change without notice.



Table 1.2 6.6 KW MODELS AND RATINGS
INPUT CURRENT (Aac)
VOLTS AMPS RIPPLE EFF.

MODEL Vdc Adc mVrms % 208240 V 440/480 V
MODELS MODELS

SPS8-800 8 800 40 86 24 12
SPS10-600 10 600 40 86 24 12
SPS16-400 16 400 35 86 24 12
SPS20-330 20 330 40 86 24 12
SPS32-200 32 200 40 86 24 12
SPS40-165 40 165 40 87 24 12
SPS50-130 50 130 50 87 24 12
SPS80-82 80 82 60 87 24 12
SPS100-66 100 66 60 87 23 12
SPS125-53 125 53 100 87 23 12
SPS160-41 160 41 120 87 23 12
SPS200-33 200 33 125 87 23 12
SPS250-26 250 26 130 88 23 12
SPS375-17 375 17 170 88 23 12
SPS500-13 500 13 220 88 23 12
SPS600-10 600 10 250 88 23 12
SPS&800-8 800 8 270 88 23 12

Notes:

1) Rating specified at 208 and 440 V input.

2) Specifications subject to change without notice.




Table 1.3 3.3 KW MODELS AND RATINGS
INPUT CURRENT (Aac)
VOLTS AMPS RIPPLE EFF.

MODEL Vdc Adc mVrms % 208240 V 440/480 V
MODELS MODELS

SPS5-600 5 600 50 86 12 6
SPS8-400 8 400 40 86 12 6
SPS10-300 10 300 40 86 12 6
SPS16-200 16 200 35 86 12 6
SPS20-165 20 165 40 86 12 6
SPS32-100 32 100 40 86 12 6
SPS40-82 40 82 40 87 12 6
SPS50-65 50 65 50 87 12 6
SPS80-41 80 41 60 87 12 6
SPS100-33 100 33 60 87 12 6
SPS125-26 125 26 100 87 12 6
SPS160-20 160 20 120 87 12 6
SPS200-16 200 16 125 87 12 6
SPS250-13 250 13 130 88 12 6
SPS375-8 375 8 170 88 12 6
SPS500-6 500 6 220 88 12 6
SPS600-5 600 5 250 88 12 6
SPS800-4 800 4 270 88 12 6

Notes:

1) Rating specified at 208 and 440 V input.

2) Specifications subject to change without notice.
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2.0 INSTALLATION AND POWER ON CHECK

The power supply is intended for rack mount installations only and is designed to fit in a standard
19" equipment rack. Additional support, other than that provided by the front panel, is required.
Angle slides or cross beam supports securely fastened to the rack are recommended for supporting
the weight of the power supply. The unit should be horizontally mounted.

A Caution: The power supply is too heavy for one person to safely lift and mount.
To avoid injury, ask a co-worker for assistance.

2.1 Cooling

Each power supply enclosure is cooled by suitable blowers exhausting warm air to the rear of the
cabinet. Fresh air intake is from the sides of the cabinet allowing two or more SPS Series supplies
to be stacked.

A Caution: blocking ventilation will cause the power supply to overheat.

2.2 AC Input Connections

ff Caution: disconnect AC power from the mains before attempting any
installation procedure.

Caution: a safety ground wire must be connected to the unit as indicated by
the protective ground symbol at the rear of the power supply.

AC power is wired to the power supply by attaching three cables plus ground. (Do not connect a
cable to phase C for single phase models.) The manufacture recommends cables, as specified in
Tables 2.1 or 2.2, be crimped to ring terminals and securely fastened to the four studs at the rear of
the power supply. After connections are made, screw the four standoffs into the back panel and
place the protective shield over the connections.
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Table 2.1 SUGGESTED AMPACITIES OF 4-CONDUCTOR
TYPE S OR SO CABLE
Maximum Maximum
Wire Size Current Wire Size Current
(AWG) (A) (AWG) (A)
18 7 8 35
16 10 6 45
14 15 4 60
12 20 2 80
10 25
Table 2.2 SUGGESTED AMPACITIES OF CONDUCTORS AS RECOMMENDED
BY THE NATIONAL ELECTRICAL CODE
Size | Temperature Rating of Copper Conductor
60 °C 75°C 85°C 90°C
Types Types Types Types
RUW, T, TW FEPW, RH, V, MI TA, TBS, SA, AVB,
Wire Size RHW, RUH, SIS, FEP, FEPB,
(AWG) THW, THWN, RHH, THHN, XHHW
XHHW, ZW
14 25 30 30 35
12 30 35 40 40
10 40 50 55 55
8 60 70 75 80
6 80 95 100 105
4 105 125 135 140
3 120 145 160 165
2 140 170 185 190
1 165 195 215 220
1/0 195 230 250 260
2/0 225 265 290 300
3/0 260 310 335 350
4/0 300 360 390 405
250 MCM 340 405 440 455
300 MCM 375 445 485 505
350 MCM 420 505 550 570

Single conductors in free air, based on ambient temperature of 30°C
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This power supply is designed to be permanently connected to the power source requiring a readily
accessible disconnect device incorporated into the fixed wiring.

23 DC Output Connections

ff Caution: disconnect AC power from the mains before attempting any
installation procedure.

DC power is wired to the power supply by attaching two cables to the output bus bars. The
manufacture recommends cables, as specified in Tables 2.2 or 2.3, be crimped to ring terminals and
securely fastened to bus bars using 3/8" bolts, lock washers, and mating nuts. After connections are
made, screw the four standoffs into the back panel and place the protective shield over the
connections.

A Caution: Make sure connections are tight to avoid overheating of the bus bars.
Table 2.3 SUGGESTED AMPACITIES OF WELDING CABLE
Maximum Maximum
Wire Size Current Wire Size Current
(AWG) (A) (AWG) (A)
6 85 1/0 200
4 110 2/0 235
3 130 3/0 275
2 150 4/0 315
1 170 * 315+

* Contact factory for assistance
2.4  General Operation

As shipped, the power supply is configured for local sensing, rotary control, internal programming,
and voltage input as specified on the rear label. The front panel voltage and current controls set the
boundary limits for output voltage and current, respectively. The impedance of the load determines
whether the unit is voltage or current controlled and the illumination of the respective mode
indicator light indicates the state. If either control is set to maximum counter clockwise rotation,
the other control will have little or no effect. Each control must be set to the appropriate position for
proper operation.
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2.5 Controls and Indicators

The controls and indicators are illustrated in figure 2.1.
2.6  Preparation for Use

2.6.1 Unpacking

Carefully unpack the power supply saving all packing materials and included enclosures. Inspect
power supply for possible shipping damage. Check that there are no broken knobs or connectors,
the external surface is not scratched or dented, the meter faces are not damaged, and all controls
move freely. Any external damage may be an indication of internal damage.

2.6.2 Electrical Check

With the power supply off, disconnect the load and set voltage and current potentiometer controls
full counterclockwise. Connect the power supply to a suitable source of ac voltage. (For this test,
only 50% of rated ac current is required.) Turn the power switch on and observe the indicator lights
going through the startup routine. After initialization, the following indicator lights should be on:
standby, int ctl, ext ctl, and rotary. This is the default configuration from the factory. It is
recommended that the following brief electrical check be made shortly after unpacking the supply.

Press the start switch and advance the current control one turn clockwise. The power and voltage
control indicators should light. Increase the voltage set point to maximum and then to minimum.
Dc voltage should increase smoothly from minimum to maximum to minimum as indicated on the
meter. Return the voltage control full counterclockwise. Press the stop switch.

To check over voltage trip, press the menu key and the item key two times. This places the power
supply in data entry mode to set over voltage trip. Using the keypad, enter an over voltage trip set
point at half the rating of the power supply. Once the over voltage trip set point has been entered,
press the enter key to save the information.

Press the start switch and slowly increase the voltage set point. Over voltage trip should operate at
the over voltage trip set point. The over voltage trip (OVT) indicator should turn on, the power and
voltage control indicators should turn off, and the supply should shut down. Press the clear key.
Now set the over voltage trip set point to maximum which is 110% the full scale rating of the power
supply. Because the over voltage trip set point was the last keypad command, data can simply be
entered, eliminating the key presses of menu and item. With the maximum over voltage trip set
point entered, again start the supply and observe that the power supply operates normally.

With the main power disconnected, connect a short to the power output studs on the rear panel.

Reconnect the main power, set voltage and current controls full counterclockwise and turn the power
switch on.
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Press the start switch and advance the voltage control one turn clockwise. Increase the current set
point to maximum and then to minimum. The power and current control indicators should light.
Dc current should increase smoothly from minimum to maximum to minimum as indicated on the
meter. Return the current control full counterclockwise. Press the stop switch.

To check over current trip, press the menu key and the item key three times. This places the power
supply in data entry mode to set over current trip. Using the keypad, enter an over current trip set
point at half the rating of the power supply. Once the over current trip setting has been entered,
press the enter key to save the information.

Press the start switch and slowly increase the current set point. Over current trip should operate at
the over current trip set point. The over current trip (OCT) indicator should turn on, the power and
current control indicators should turn off, and the supply should shut down. Press the clear key.
Now set the over current trip set point to maximum which is 110% the full scale rating of the power
supply. Because the over current trip set point was the last keypad command, data can simply be
entered, eliminating the key presses of menu and item. With the maximum over current trip set
point entered, again start the supply and observe that the power supply operates normally.

If any of these events do not occur, the supply is defective and should not be operated. Depending

on the circumstances, either warranty service or trouble shooting, as described in Section 7.2, is
required.
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3.0 OPERATION
3.1 Front Panel Commands

As shipped, the power supply is configured for local sensing, rotary control, internal programming,
and voltage input as specified on the rear label. The front panel voltage and current controls set the
boundary limits for output voltage and current, respectively. Section 2.6.2 describes how to start
and operate the SPS Series power supply using the default settings. The following sections describe
how to use the all of the front panel features. Front panel commands are broken into four groups:
run mode commands, set point commands, configuration commands, and calibration commands.

Run mode commands are used when the power supply has been configured for the desired
application and the desired set points have been programmed into memory.

Set point commands include voltage set, current set, over voltage trip set, over current trip set, and
period set. All of these commands can be made when the power supply is in either the standby,
alarm, or power mode state.

Configuration commands include local or remote sense, internal and/or external control, remote
interlock, and mode of set point input. There are four choices for set point inputs: rotary (front panel
potentiometers), front panel keypad, external analog through connector JS1, and RS232 through
connector JS3. Changes in configuration commands are only allowed when the power supply is in
the standby or alarm state.

Calibration commands enable programming of internal digital potentiometers. The digital
potentiometers are used for calibrating the voltage reference and feedback amplifiers. Calibration
commands can be made when the power supply is in either the standby, alarm, or power mode state.

Front panel programming commands are illustrated with programming charts. This method of
presentation maps the path to key commands, describes front panel indicators as a result of key
presses, and illustrates anticipated results.

3.1.1 Run Mode Commands

Figure 3.1 illustrates run mode commands. Run mode commands are used when the power supply
has been configured for the desired application and the desired set points have been programmed
into memory.

Pressing the start switch places the power supply in a power state. The starting sequence consists
of energizing the step start and main contactors followed by enabling of the power processing stages.
Once enabled, output voltage and current increase to the set points established by the rotary, front
panel keypad, external analog control, or RS232 communications.
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START POWER LED ON
STANDBY LED OFF
OUTPUT POWER ENABLED
ARM LED FLASHES WITH PS ARMED
PS STEPS THROUGH PROGRAM WITH PS ARMED
STOP STANDBY LED ON
POWER LED OFF
OUTPUT POWER DISABLED
MEM PERIOD FLASHES IN MEMORY DISPLAY NUMKEYS_]—— MEMORY DISPLAYS NUMERIC KEY
ARM ARM LED ON OR ARM LED OFF ———————— MEMORY DISPLAY INCREMENTS
PS PLACED IN ARMED STATE OR NON-ARMED STATE PS OPERATES AT MEMORY SETTING
g%yf&fgﬁg DISABLED —— MEMORY DISPLAY DECREMENTS
PS OPERATES AT MEMORY SETTING
(STANDBY MODE ONLY)
ENTER __|—— MEMORY DISPLAY ENTERED AS MEMORY
CLEAR CLEARS ALL ALARMS LEDS EXCEPT FOR EXT TRIP
STANDBY LED ON PS RETURNS TO NORMAL OPERATION AT NEW MEMORY SETTING
POWER LED OFF CLEAR __|—— MEMORY DISPLAY RETURNS TO PREVIOUS SETTING
SISPLAY DISPLAYS VOLT SET ONVOLT DISPLAY PS RETURNS TO NORMAL OPERATION AT PREVIOUS MEMORY SETTING
DISPLAYS CUR SET ON CUR DISPLAY
RETURNS TO NORMAL WHEN RELEASED
NUM KEYS _|—— SETPOINT DISPLAYS MOVES FROM RIGHT TO LEFT —#»——[__ENTER __|—— DISPLAY ENTERED AS SET POINT
VOLT CTL, CUR CLT, OVT, OR OCT LED FLASHES PS RETURNS TO NORMAL OPERATION
L[ _CLEAR _]—— SET POINT RETURNS TO PREVIOUS SETTING
PS RETURNS TO NORMAL OPERATION
——————————SETPOINT DISPLAY INCREMENTS ~ ————————»——[ ENTER _|—— DISPLAY ENTERED AS SET POINT
VOLT CTL, CUR CLT, OVT, OR OCT LED FLASHES PS RETURNS TO NORMAL OPERATION
L[ CLEAR __]|—— SET POINT RETURNS TO PREVIOUS SETTING
PS RETURNS TO NORMAL OPERATION
— SETPOINTDISPLAY DECREMENTS —®—T1—[__ENTER _|—— DISPLAY ENTERED AS SET POINT
VOLT CTL, CUR CLT, OVT, OR OCT LED FLASHES PS RETURNS TO NORMAL OPERATION
L[ _CLEAR _]—— SET POINT RETURNS TO PREVIOUS SETTING

PS RETURNS TO NORMAL OPERATION

NOTES:
1. SET POINT IS VOLT, CUR, OVT, OR OCT AS DEFINED BY LAST PROGRAMMED.

Figure 3.1 Run mode commands

If the power supply has been programmed for auto sequencing and the arm LED is on, then pressing
the start key initiates the program at the current memory location. In this mode of operation,
additional presses of the start switch causes the memory to step regardless of the period setting.

Pressing the stop switch places the power supply in a standby state. The power processing stages
are disabled and the step start and main contactors are denergized.

Pressing the mem (memory) key allows the memory to be changed. There are 100 memory steps,
10 that can be programmed from the front panel and all that can be programmed from RS232
communications. At each memory location, five variables can be programmed: output voltage set
point, output current set point, over voltage trip, over current trip, and period. Output voltage and
output current set points set the desired output voltage and current of the power supply. Over
voltage trip and over current trip set the levels at which the power supply will alarm if the levels are
exceeded. Period, applicable in auto sequence operation, determines the time period that the power
supply will remain at the memory location before advancing to the next memory state.

After pressing the mem key, the user can enter a new memory location by pressing a number on the

keypad or by pressing the up/down keys to increment or decrement the memory location. After the
selection is made, the enter key must be pressed to save the new memory location or else the clear
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key can be pressed to exit without saving the new memory location.

The display key displays the voltage and current set points on the voltage and current display,
respectfully. The display reverts to displaying the actual output voltage and output current when
the display key is released. Ifthe power supply is operating in voltage mode, then the actual output
voltage will be close to the voltage set point and the actual output current will be less than the
current set point. If the power supply is operating in current mode, then the actual output current
will be close to the current set point and the actual output voltage will be less than the voltage set
point.

The keypad and up/down keys are active in run mode operation. A repeat last command feature
allows the voltage set point, current set point, over voltage trip, over current trip, or period to be
modified without first pressing menu and item to select the parameter to be changed. Whatever
parameter has been changed last is the one that will change when these key are pressed.

3.1.2 Set Point Commands

Figures 3.2 through 3.6 illustrate set point commands voltage set, current set, over voltage trip set,
over current trip set, and period set, respectively. All of these commands can be made when the
power supply is in either the standby, alarm, or power mode state.

Depending on whether the power supply is configured for rotary input or keypad input, the
command sequence is slightly different. With the rotary configuration, voltage and current set point
commands are entered with the front panel potentiometers and over voltage trip, over current trip,
and period set points are entered with the keypad. With the keypad configuration, all commands are
entered with the keypad.

With the power supply configured for rotary, first press the menu key to enter set point commands.
The volt ctl (voltage control) LED will flash. This indicates that a change in the voltage
potentiometer setting will create a new voltage set point. Pressing the item key causes the cur ctl
(current control) to flash indicating that a change in the current potentiometer setting will create a
new current set point. Repeated pressing of the item key cause the OVT (over voltage trip) LED
to flash, the OCT (over current trip) LED to flash, and P (period) in the voltage display to flash.
For each visual indicator, entering a number with the keypad or using the up/down keys will change
the set point for the parameter being indicated with the flashing LED.

In all control modes, set point voltage and current can be quickly displayed by simply pressing the
display key. This allows you to monitor both set points in standby, alarm, and power mode states.

With the power supply configured for keypad, first press the menu key to enter set point commands.
The volt ctl (voltage control) LED will flash. This indicates that a keypad or up/down entry will
create a new voltage set point. Pressing the item key causes the cur ctl (current control) to flash
indicating that a keypad or up/down entry will create a new current set point. Repeated pressing of
the item key causes the OVT (over voltage trip) LED to flash, the OCT (over current trip) LED to
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flash, and P (period) in the voltage display to flash. For each visual indicator, entering a number
with the keypad or using the up/down keys will change the set point for the parameter being
indicated with the flashing LED.

The up/down keys have an acceleration feature to speed up entries. Pressing and holding the
up/down keys cause number changes to increase or decreases at a faster rate. Upon nearing the
desired set point number, release and press again to slow down the rate of change. After the
selection is made, the enter key must be pressed to save the new set point or the clear key can be
pressed to exit without saving the new set point.

Pressing and holding the clear key for 5 seconds while programming set point commands sets the
voltage set point, current set point, over voltage trip, over current trip, and period for the particular
memory location to default values. Pressing and holding the clear key for 10 seconds sets the same
parameters of all 100 memory locations to the default parameters.

3.1.3 Configuration Commands

Figures 3.7 through 3.14 illustrate configuration commands set remote sense, set internal control,
set external control, set rotary input, set keypad input, set external input, set remote input, and set
external interlock, respectively. All of these commands must be made when the power supply is in
the standby, alarm, or power mode state.

MENU | —8»— VOLT CTL LED FLASHES —»————[ NUMKEYS_]—— VOLT DISPLAY MOVES FROMRIGHT TO LEFT
VOLT SET DISPLAYED IN VOLT DISPLAY
SRt - ———
START | CURCTL LED FLASHES VOLT DISPLAY INCREMENTS
TP CUR SET DISPLAYED IN CUR DISPLAY | [V] ————— VOLT DISPLAY DECREVENTS
|— OVT LED FLASHES
OVT DISPLAYED IN VOLT DISPLAY [ ENTER _]—— VOLT DISPLAY ENTERED AS VOLT SET POINT
L OCTLED FLASHES PS RETURNS TO NORMAL OPERATION
OCT DISPLAYED IN CUR DISPLAY - —— VOLT SET POINT RETURNS TO PREVIOUS SETTING
SER | b FLASHES IN VOLT DISPLAY PS RETURNS TO NORMAL OPERATION
MEMORY PERIOD DISPLAYED IN CURDISPLAY ~ [—[ CLEAR5 _|—— VOLT CTL, CUR CTL, OVT, AND OCT LEDS FLASH
DISPLAY P FLASHES IN VOLT DISPLAY
f;’;;;;gﬁ'ﬁ%g gCN)'[\T()D' SPLAY ALL FLASHING ENTRIES SET TO FACTORY DEFAULT
NUM KEYS PS RETURNS TO NORMAL OPERATION
— CAL FLASHES INVOLT DISPLAY L[ CLEAR10_]—— VOLT CTL, CUR CTL, OVT, AND OCT LEDS FLASH
e P FLASHES IN VOLT DISPLAY
MEMORY INCREMENTS FROM 0 TO 99 AND RETURNS TO 0
ENTRIES AT