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About AMETEK

AMETEK Programmable Power, Inc., a Division of AMETEK, Inc., is a global leader in the design and
manufacture of precision, programmable power supplies for R&D, test and measurement, process
control, power bus simulation and power conditioning applications across diverse industrial segments.
From bench top supplies to rackmounted industrial power subsystems, AMETEK Programmable Power
is the proud manufacturer of VTI, Elgar, Sorensen, California Instruments, Amrel brand power supplies.

AMETEK, Inc. is a leading global manufacturer of electronic instruments and electromechanical devices
with annualized sales of $5 billion. The company has more than 17,000 colleagues working at over 150
operating locations in the United States and countries around the world.

Trademarks

AMETEK is a registered trademark of AMETEK, Inc. California Instruments is a trademark owned by
AMETEK, Inc. Other trademarks, registered trademarks, and product names are the property of their
respective owners and are used herein for identification purposes only.

Notice of Copyright
Asterion Series User Manual © 2020 AMETEK Programmable Power, Inc. All rights reserved.

Exclusion for Documentation
UNLESS SPECIFICALLY AGREED TOWNR | TI NG, AMETEK PROGRAMMABLE POWER,

(a8) MAKES NO WARRANTY AS TO THE AGRACY, SUFFICIENCY OR SUITABILITY OF ANY TECHNICAL
OR OTHER INFORMATION PROVIDED IN ITS MANUALS OR OTHER DOCUMENTATION.

(b) ASSUMES NO RESPONSIBILITY OR LIABILITY FOBISES, DAMAGES, COSTS OR EXPENSES,
WHETHER SPECIAL, DIRECT, INDIRECT, CONSEQUENTIAL BBIDENTAL, WHICH MIGHT ARISE
OUT OF THE USE OF SUCH INFORMATION. THE USE OF ANY SUCH INFORMATION WILL BE
ENTI RELY AT THE USERO6S RI SK, AND

(c) GIVES NOTIFICATIONIHAT, IF THIS MANUAL IS IN ANY LANGUAGE OTHER THAN ENGLISH,
ALTHOUGH STEPS HAVE BEEN TAKEN T@INTAIN THE ACCURACY OF THE TRANSLATION, THE
ACCURACY CANNOT BE GUARANTEED. APPROVED AMETEK CONTENT IS8\WIMAB ENGLISH
LANGUAGE VERSION, WHICH IS POSTED AT WWW.PRABRIABLEPOWER.COM.
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service.ppd@ametek.com
Web: www.programmablepower.com
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Important Safety Instructions

Before applying power to the system, verify that your product is configured properly for your particular
application.

Hazardous voltages may be present when covers are removed. Qualified
personnel must use extreme caution when servicing this equipment.
Circuit boards, test points, and output voltages also may be floating at a
WARNING high voltage relative to chassis ground.

The equipment used contains ESD sensitive parts. When installing
equipment, follow ESD Safety Procedures. Electrostatic discharges might
WARNING cause damage to the equipment.

Only qualified personnel, who deal with attendant hazards in power supplies, are allowed to perform
installation and servicing.

Ensure that the AC input power line ground is connected properly to the unit safety ground chassis.
Similarly, other AC power ground lines, including those to application and maintenance equipment, must
be grounded properly for both personnel safety and equipment protection.

Always ensure that facility AC input power is de-energized prior to connecting or disconnecting any cable.

In normal operation, the operator does not have access to hazardous voltages within the chassis.
However, dependi ng o ncorfiguration HI6H \BO& TAGBSHHAZARBOUS G0
HUMAN SAFETY may be normally generated on the output terminals. The customer/user must ensure
that the output power lines are labeled properly as to the safety hazards and that any inadvertent contact
with hazardous voltages is prevented.

Guard against risks of electrical shock during open cover checks by not touching any portion of the
electrical circuits. Even when power is off, capacitors may retain an electrical charge. Use safety glasses
and protective clothing during open cover checks to avoid personal injury by any sudden component
failure.

AMETEK Programmable Power Inc., San Diego, California, USA, or any of the subsidiary sales

organizations, cannot accept any responsibility for personnel, material or inconsequential injury, loss or
damage that results from improper use of the equipment and accessories.

Safety Symbols
WARNING A CAUTION
Risk of Electrical Shock Refer to Accompanying Documents
Off (Supply) === Direct Current (DC)

Standby (Supply) ~~  Alternating Current (AC)
On (Supply) 3~ Three—Phase Alternating Current
Protective Conductor Terminal J__ Earth (Ground) Terminal

1 ®—C O[>

Fuse ,J7 Chassis Ground
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Product : Asterion SeriesPower Source
Warranty Period: 5 Year

Warranty Terms

AMETEK Programmabl e Power, Il nc. (AAMETEKO), provides
stated above, and if the Buyer discovers and notifies AMETEK in writing of any defect in material or

workmanship within the applicable warranty period stated above, then AMETEK may, at its option: repair

or replace the Product; or issue a credit note for the defective Product; or provide the Buyer with

replacement parts for the Product.

The Buyer will, at its expense, return the defective Product or parts thereof to AMETEK in accordance
with the return procedure specified below. AMETEK will, at its expense, deliver the repaired or replaced
Product or parts to the Buyer. Any warranty of AMETEK will not apply if the Buyer is in default under the
Purchase Order Agreement or where the Product, or any part thereof, is as follows:

1 damaged by misuse, accident, negligenceor failure to maintain the same as specified or
required by AMETEK;

1 damaged by modifications, alterations or attachments thereto which are not authorized by

AMETEK;
installed or operated contrary to the instructions of AMETEK;
opened, modified, ordisassemb | ed i n any way without AMETEK®G&s cor

used in combination with items, articles or materials not authorized by AMETEK.

The Buyer may not assert any claim that the Products are not in conformity with any warranty until the
Buyer has made all payments to AMETEK provided for in the Purchase Order Agreement.

Product Return Procedure

Request a Return Material Authorization (RMA) number from the repair facility (must be done in the
country in which it was purchased ):

1 Inthe USA , contact the AMETEKCustomer Service Department prior to the return of the
product to AMETEKfor repair:

Telephone: 800-733-5427, ext. 2295 or ext. 2463 (toll free North America)
858-450-0085, ext. 2295 or ext. 2463 (direct)

1 Outside the United States , contact the nearest Authorized Service Center (ASC). A full
listing can be found either through your local distributor , or on our website,
www.programmablepower.com, by tapping Support button or going to the Service Centers
tab.

When requesting an RMA, have the following information ready:
1 Model number
1 Serial number
1 Description of the problem

NOTE: Unauthorized returns will not be accepted and will be returned atthe s hi pper 6 s expense.

NOTE: A returned product found upon inspection by AMETEKto be in specification is subject to an
evaluation fee and applicable freight charges.
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1.Introduction

This instruction manual contains information on the installation, operation, and calibration of the
Asterion Series power source models with 1-phase/3-phase output in a 4U chassis. The Asterion Series
is the latest generation of switched-mode power sources that provide precise output having high
accuracy, low distortion, and fast dynamic response. With extensive programmability and user interface,
it offers a rich feature set and functionality: AC and DC output capability, wide output frequency range,
arbitrary and harmonic waveform generation, sequencing of transient lists, digital power analyzer
measurements, real-time waveform display, and the capability to be configured in systems comprised of
multi-phase and parallel groups.

California™ 3 .
Instrument - g i =

\

Figure 1-1. Asterion Series Front View (With Rackmount Brackets)

1.1 General Description

The Asterion Series power sources are available in a 4U chassis at power levels of 4500 VA and

6000 VA. Two AC output voltage ranges are provided, 0-200 VAC/0-400 VAC, with a frequency range of
16 Hz-1200 Hz (with up to 5000 Hz as an option), two DC output ranges, 0-250 VDC/0-500 VDC, and a
combined AC+DC mode. A wide range of AC and DC loads could be powered, including reactive loads
(inductive and capacitive) running at full rated apparent power, and non-linear loads drawing current with
high crest factor, up to 7:1. The output has an iX2™ constant-power characteristic that provides greater
output current at reduced output voltage: up to 2X at 50% of full-scale voltage. Up to six 4U units could be
connected in parallel or in multi-phase groups, with outputs of up to 36 kVA.

The Asterion 4U models support two types of AC inputs, delta and WYE. The delta type is available in two
nominal voltage services: 200-240 VAC at 50/60/400 Hz and 400-480 VAC at 50/60 Hz, each with
3-Phase, 3-Wire + Ground. The WYE type is available at 220/380 VAC-240/415 VAC at 50/60/400 Hz,
3-Phase, 4-Wire (with Neutral) + Ground. The Asterion 4U models provide power factor correction of the
AC input with low input current harmonics, producing PF of 0.95/0.98 (3-Wire/4-Wire).

Multiple remote digital communications interfaces are available: standard LAN (Ethernet), USB, and
RS-232C, or the optional IEEE-488 (GPIB) interface. The Asterion Virtual Panels program provides a
convenient graphical user interface, and the SCPI command set allows access to the full
programmability and functionality. Extensive remote analog and discrete digital control interfaces are
also provided for specialized control applications. The front panel display has capability for control,
programming, and measurements of the power source, and features a menu-based interface with
touch-screen data/command entry.

M330510-01, REV-C 13
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Waveform generation includes standard sine wave and square wave, and extensive programmability to
produce complex waveforms based on harmonics or arbitrary parameter value/time relationships. A
transient generator could combine sequences of voltage, frequency, and wave shape to simulate
real-world AC or DC disturbances and automate a complex profile of power stimulus to the unit under
test.

The power analyzer utilizes DSP-based digitization of output parameters to implement measurement
functions spanning single parameter values (voltage/current/frequency), power characteristics
(true/apparent power, crest factor, power factor), and advanced computation using fast Fourier transform
(FFT) derivation of the harmonics and distortion contained in the voltage and current waveforms.
Real-time display of output waveforms is possible through the front panel display or the

Asterion Virtual Panels.
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1.2 Asterion Series Models

IS

AST6003A1Ci EQOOAQ
Series |
Asterion
Output Power
450 = 4500 W 12K = 12000 W
600 = 6000 W 13K = 13500 W
900 = 9000 W 18K = 18000 W
Output Phases
1 = 1-Phase; 2 = 2-Phase; 3 = 3-Phase
Product Family
A=AC
Number of Chassis
1 =1 Chassis; 2 = 2 Chassis; 3 = 3 Chassis
Input Voltage
C = 200-240 VAC, 3-Phase, 3-Wire + GND
D = 220/380 VAC-240/415 VAC, 3-Phase,
4-Wire (with Neutral) + GND
E = 400-480 VAC, 3-Phase, 3-Wire + GND
Front Panel
E = Enhanced; A = ATE
Interface Options
0 = None
1=GPIB
2=GPIB-MC
Avionics Test Options
0 = None 6 =B787 - MC
1=B787 7=AMD - MC
2 =AMD 8 =B787 - AMD - MC
3 =B787 - AMD 9=AVSTD - MC
4 = AVSTD A = AVALL - MC
5= AVALL
Frequency and Clock/Lock Options
OA = None 2C = HF - LKS
1A =HF 2D =LF - LKM
1B=LF 2E = LF - LKS
1C=FC 2F = FC - LKM
1D = LKM 2G =FC - LKS
1E = LKS 3A=HF-FC - LKM
2A=HF - FC 3B =HF - FC - LKS
2B =HF i LKM
Other Options
0OA = None 1G =1399 - MC 2G =411-1399
1A =411 2A =411 - 413 2H =413 - 1399
1B =413 2B =MB - 411 21 =MB - 1399
1C=MB 2C = MB - 413 2J=411-1399 - MC
1D =411-MC 2D =411-413-MC 2K =413 -1399 - MC
1E =413 -MC 2E=MB -411-MC 2L =MB - 1399 - MC
1F =1399 2F =MB -413 - MC 3A=MB-411-413

3B=MB-411-413-MC
3C=MB-411-1399
3D=MB-41-1399 - MC
3E =MB -413 - 1399
3F=MB-413-13997 MC
3G =411 & 413- 1399

3H =411 & 413- 1399 - MC
4A = MB - 411 - 413 - 1399

4B =MB -411-413-1399 - MC

M330510-01, REV-C
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2. Specifications

Unless otherwise noted, the specifications are valid under the following conditions:

1. Ambient temperature of 25 ° 5 C, after a 30-minute warm-up, and at fixed AC input line and load;

2. Individual unit and individual output phase, with sine wave output, and into a resistive load;

3. For system configurations, specifications are for phase output, line-to-neutral; phase angle
specifications are valid under balanced resistive load conditions.

2.1 Electrical Characteristics

2.1.1 AC/DC Output Specifications
Model AST 4503 AST 6003
Enclosure 4U 4U
Output Phase 1-Phase/3-Phase 1-Phase/3-Phase
Output Power 4,500 VA/4,500 W; 6,000 VA/ 6,000 W;

1500W, maximum per phase

2,000 W, maximum per phase

AC and AC+DC
Output Current,
Full-Scale,
per Phase

Low-Range: 7.5 A(RMS) at 200 VAC.

High-Range: 3.75 A(RMS) at 400 VAC.

1-Phase output mode:
rating times 3.

Low-Range: 10.0 A (RMS) at 200 VAC.
High-Range: 5.0A (RMS) at 400 VAC.

1-Phase output mode:
rating times 3.

DC Output Current,
Full-Scale,
per Phase

Low-Range:
6.0 ADC at 250 VDC.

High-Range:
3.0 ADC at 500 VDC.
1-Phase output mode: rating times 3.

Low-Range:
8.0 ADC at 250 VDC.

High-Range:
4.0 ADC at 500 VDC.

1-Phase output mode: rating times 3.

Output Current,
Maximum RMS

200% of the full-scale RMS current at (60% of full-scale voltage. Refer to Figure 2-1
and Figure 2-2 for current rating as a function of output voltage and frequency.

iXx2™
Constant-Power
Mode

Constant-Power output capability in each output voltage range with full rated output
power from 50% of full-scale output voltage to 100% of full-scale; the output current
increases to 200% of rated current at 50% full-scale output voltage from 100% rated
current at 100% of full-scale voltage. Refer to Figure 2-1 and Figure 2-2 for current

rating as a function of output frequency.

AC and AC+DC
Output Voltage,
Full-Scale

Low-Range: 0 to 200 V(RMS); High-Range: 0 to 400 V(RMS)
HF Option: derate full-scale output voltage from 4 kHz to 5 kHz, as follows,

Low Range,
Hi gh Range,

VidHn /tFoufkH2)D 0V
Wkblay Fout@kHA).6 0 0 V

DC Output Voltage,
Full-Scale

Low-Range: 0 to 250 VDC; High-Range: 0 to 500 VDC

DC Offset Voltage,
Typical

+20 mVDC, X0 Hz

Output Float Voltage

566 V(PK), maximum from either output terminal to chassis

Voltage Accuracy

+(0.1% of actual + 0.2% of full-scale) for DC, and AC 16 Hz to 1 kHz; >1 kHz, add +0.2%
of full-scale/kHz; add £0.1% of full scale for AC+DC mode. Valid from 5% of full-scale to
200 VAC(RMS)/250 VDC in low-range and 400 VAC(RMS)/500 VDC in high-range; with

sense leads connected.

Voltage Resolution

.02 V, AC, DC, and AC+DC mode

Voltage Temperature
Coefficient, Typical

QL00 ppm/°C of full-scale

M330510-01, REV-C
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Voltage Stability,
Typical

+0.1% of full-scale over 8 hours; with constant line, load, and temperature;
with sense leads connected

Voltage Distortion

0.25% maximum, 16 Hz to 100 Hz; 0.5% maximum, >100Hz to 500 Hz; and
1% maximum, >500 Hz to 1 kHz, plus 0.5%/kHz to 5 kHz; at full linear load or no load;
valid for output voltage >5% of full-scale at full load, and >15% of full-scale at no load.

Voltage Slew Rate,
Typical

10 V/us with full-scale programmed voltage step

Current
Programming Range

Programmable from zero to 200% of full-scale rating in each output range. Refer to
Figure 2-1 and Figure 2-2 for current rating as a function of output voltage and
frequency.

Current
Programming
Accuracy

1(0.3% of actual + 0.5% of full-scale) for DC, and AC 16 Hz to 1 kHz; >1 kHz; add +0.1%
of full-scale for AC+DC mode. Valid from 5% of full-scale to 100% of full-scale.

HF option: for High-Range, add 1.2% of maximum/kHz; for Low-Range, add 0.1% of
maximum/kHz. Valid from 20% of full-scale to 200% of full-scale.

For multi-chassis configurations, multiply the accuracy by Vp®£, where £ is number of
chassis.

Line Regulation

+0.015% of full-scale voltage, for a £10% input line change; DC, or 40 Hz to 5 kHz.

Load Regulation

+0.025% of full-scale voltage, for 100% of rated resistive load change; DC, or 40 Hz to
1 kHz, above 1 kHz, add +0.015% of full-scale/kHz

V/I Programming
Overrange, Typical

1% of full-scale

Noise Level, Typical

AC output: 450 mV(RMS), low-range; 750 mV(RMS), high-range;

at 040 Hz output frequency; bandwidth, 2
DC output: 400 mV(RMS), low-range; 700 mV(RMS), high-range;

bandwidth, 20 Hz to 1 MHz.

Remote Sense

5 V(RMS), maximum total output lead drop

Crest Factor

AST 4503 3-Wire Input, AST 6003: 5:1 of full-scale current in each output range (ratio of
peak output current to RMS full-scale output current).

AST 4503, 4-Wire Input: 7:1 of full-scale current in each output range (ratio of peak
output current to RMS full-scale output current).

Power Factor

0, lagging to 0, leading

Frequency Range

Standard models: DC, and 16 Hz to 1.2 kHz;
LF option: DC, and 16 Hz to 550 Hz;
HF option: DC, and 16 Hz to 5 kHz.

Frequency Accuracy

Standard models: £(0.01% of actual + frequency resolution/2)
FC option: £0.25%

0.01 Hz resolution, 16-81.91 Hz;

Coefficient, Typical

Frequency 0.1 Hz resolution, 82-819.1 Hz;
Resolution 1 Hz resolution, 820-5000 Hz;

with LKM/LKS option: 1 Hz resolution, 16-5000 Hz.
Frequency 10 ppm/°C of full-scale in each range
Temperature

Phase Programming
Range

0.0 °to 360.0 °, relative to external synchronization signal; in multi-phase group, Auxiliary
unit output voltage is relative to the Master unit output voltage, with the Master unit as
reference 0°.

Phase Accuracy

+1°, 16 Hz to 100 Hz; +2° >100 Hz to 1 kHz, plus +1°/kHz above 1 kHz

Phase Programming
Resolution

+0.4°
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2.1.2 iX2™ Constant-Power Mode Output Characteristic
The iX2™ Constant-Power mode has an output characteristic where full rated output power is available
from 50% of full-scale output voltage to 100% of full-scale output voltage, as depicted in the graphs of
Figure 2-1 and Figure 2-2. The output current versus output voltage follows a constant-power relation
where the output current would be 200% of the full-scale value when the output voltage is 50% of
full-scale. The current ratings are also a function of output frequency, as shown in Figure 2-1 above
500 Hz for the AST 4503 3-Wire Input and AST 6003, and in Figure 2-2 above 1 kHz for the AST 4503

4-Wire Input.
Current, R
% Full-Scale Output Current Rating for DC and 16Hz to 5kHz
200%AC - T
- : 1
,' ’I Nttt e SkHz
] 7
} 7 4 ¢ === 4kHz
. J : \
) . o
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s
! . rl
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—
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!
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E
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Figure 2-1. iX2™ Constant-Power: Output Current Versus Voltage, AST 4503 3-Wire Input,
Current,
% Full-Scale Output Current Rating for DC and 16Hz to 5kHz
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Figure 2-2. iX2™ Constant-Power: Output Current Versus Voltage, AST 4503 4-Wire Input
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2.1.3 AC Input Specifications
Model AST 4503 AST 6003
Enclosure 4U 4U

Input Voltage type
(Only Factory
Configurable)

3-Phase, 3-Wire + GND, or
3-Phase, 4-Wire (with Neutral) + GND

3-Phase, 3-Wire + GND, or
3-Phase, 4-Wire (with Neutral) + GND

Input Voltage,
Nominal Rating for
3-phase, 3-Wire + GND
Input

200-240 VAC, 3-Phase, Line-Line, or
400-480 VAC, 3-Phase, Line-Line

200-240 VAC, 3-Phase, Line-Line, or
400-480 VAC, 3-Phase, Line-Line

Input Voltage,
Operating Range for
3-phase, 3-Wire + GND
Input

180-264 VAC, 3-Phase, Line-Line, or
360-528 VAC, 3-Phase, Line-Line

180-264 VAC, 3-Phase, Line-Line, or
360-528 VAC, 3-Phase, Line-Line

Input Voltage,
Nominal Rating for
3-Phase, 4-Wire (with
Neutral) + GND Input

220/380 VAC-240/415 VAC, 3-Phase,
Neutral required

220/380 VAC-240/415 VAC, 3-Phase,
Neutral required

Input Voltage,

Operating Range for
3-phase, 4-Wire (with
Neutral) + GND Input

197/342 VAC-264/457 VAC, 3-Phase,
Neutral required

197/342 VAC-264/457 VAC, 3-Phase,
Neutral required

Input Current,
Maximum with
3-Phase, 3-Wire + GND
Input

20 A(RMS) at 180 VAC for 200-240 VAC
input, or

10 A(RMS) at 360 VAC, for 400-480 VAC
input

27 A(RMS) at 180 VAC for 200-240 VAC
input, or

13.5 A(RMS) at 360 VAC, for
400-480 VAC input

Input Current,
Maximum with
3-Phase, 4-Wire (with
Neutral) + GND Input

11 A(RMS) at 197/342 VAC

14 A(RMS) at 197/342 VAC

Input Frequency,
Nominal Rating

50/60/400 Hz; 50/60Hz for 400-480 VAC input

Input Frequency Range

47-440 Hz; 47-63 Hz for 400-480 VAC input

Inrush Current, Typical

a) 55 A(PK) at 264 VAC, Line-Line for 3-Phase, 3-Wire + GND input;
b) 75 A(PK) at 528 VAC, Line-Line for 3-Phase, 3-Wire + GND input;
¢) 55 A(PK) at 457 VAC Line-Line for 3-Phase, 4-Wire (with Neutral) + GND input

Efficiency?, Typical

76%

Power Factor?, Typical

4-Wire Input: 0.98; active PFC
3-Wire Input: 0.95; active PFC

4-Wire Input: 0.98; active PFC
3-Wire Input: 0.95; active PFC

Hold-Up Time?, Typical

A10 ms

A10 ms

Isolation Voltage

2200 VAC, input to output; 1350 VAC, input to chassis

! a) At full load and DC or 16 Hz to 1.2 kHz output frequency, with AC input voltage of 208 V(RMS) or
400 V(RMS) and 50/60 Hz input frequency for 3-Phase, 3-Wire + Ground models;

b) At full load and DC or 16 Hz to 1.2 kHz output frequency, with AC input voltage of 400 V(RMS) and 50/60 Hz
input frequency for 3-Phase, 4-Wire (with Neutral) + Ground models.
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2 a) At full load and with AC input voltage of 208 V(RMS) or 400 V(RMS) and 50/60 Hz input frequency for
3-Phase, 3-Wire + Ground models;
b) At full load and with AC input voltage of 400 V(RMS) and 50/60 Hz input frequency for 3-Phase, 4-Wire (with
Neutral), 4-Wire + Ground models.

8 a) At full load and with AC input voltage of 208 V(RMS) or 400 V(RMS) and 50/60 Hz input frequency for
3-Phase, 3-Wire + Ground models;
b) At full load and with AC input voltage of 400 V(RMS) and 50/60 Hz input frequency for 3-Phase, 4-Wire (with
Neutral) + Ground models.
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2.1.4 AC Output Measurements

Parameter

Specification®

Voltage Range, Full-Scale

AC and AC+DC output: 0-500 V(RMS)

Voltage Accuracy

+(0.1% of actual + 0.2% of full-scale) for AC 16 Hz to 1 kHz; >1 kHz,
add £0.2% of full-scale/kHz; add +0.1% of full-scale for AC+DC mode.
Valid from 5% of full-scale to 200 VAC(RMS) in low-range and

400 VAC(RMS) in high-range; with sense leads connected.

Voltage Resolution

20 mvV

Current Range,
Maximum

AST 4503: + 0-15 A(RMS) per phase;
AST 6003: + 0-22.5 A(RMS) per phase;
1-Phase output mode in 3-Phase models: rating times 3

Current Accuracy

+(0.3% of actual + 0.5% of maximum) for AC 16 Hz to 1 kHz; add
+0.1% of maximum for AC+DC mode. Valid from 5% of full-scale to
100% of full-scale.

HF Option: for High-Range, add 1.2% of maximum/kHz; for
Low-Range, add 0.1% of maximum/kHz. Valid from 20% of full-scale
to 200% of full-scale.

Current Resolution

2 mA; 1-Phase output mode in 3-Phase models: 6 mA.

Peak Current Range,
Full-Scale

AST 4503: £ 0-75 A(PK) per phase;
AST 6003: + 0-112.5 A(PK) per phase;
1-Phase output mode in 3-Phase models: rating times 3.

Peak Current Accuracy

+(0.5% of actual + 0.7% of maximum) for AC 16 Hz to 1 kHz; add
+0.1% of maximum for AC+DC mode. Valid from 5% of full-scale to
100% of full-scale.

HF Option: for High-Range, add 1.2% of maximum/kHz; for
Low-Range, add 0.1% of maximum/kHz. Valid from 20% of full-scale
to 200% of full-scale.

Peak Current Resolution

5 mA; 1-Phase output mode in 3-Phase models: 15 mA.

Frequency Range

16 Hz to 5.0 kHz

Frequency Accuracy

+(0.01% of actual + frequency resolution/2)

Frequency Resolution

0.01 Hz: 16-81.91 Hz; 0.1 Hz: 82.0-819.1 Hz; 1 Hz: 820-5.0 kHz

Phase Range

0-360°

Phase Accuracy

+1°, 16 Hz to 100 Hz; +2°, >100 Hz to 1.2 kHz; +5°, >1.2 kHz

Phase Resolution

0.1°,16-100 Hz; 1°, >100 Hz to 5 kHz

Real Power Range, Full-Scale

Output power rating of model.

Real Power Accuracy

+(0.4% of actual + 0.7% of full-scale) for AC 16 Hz to 1 kHz; >1 kHz,
add +0.4% of full-scale/kHz; add +0.2% of full-scale for AC+DC mode.

Real Power Resolution

1w

Apparent Power

Output power rating of model.

Apparent Power Accuracy

+(0.4% of actual + 0.7% of full-scale) for AC 16 Hz to 1 kHz; >1 kHz,
add +0.4% of full-scale/kHz; add +£0.2% of full-scale for AC+DC mode.

Apparent Power Resolution

1VA

Power Factor Range

0-1
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Parameter

Specification?®

Power Factor Accuracy

+2% of full-scale

Power Factor Resolution

0.01

1Accuracy specifications apply above 100 counts of resolution; for multi-chassis configurations, multiply the output
current and power by the number of chassis, and their accuracy specifications by Vip®£, where £ is number of
chassis; power factor accuracy applies for PF > 0.5 and output apparent power > 50% of maximum rating;
frequency measurement specifications valid for output voltage >5% of full-scale.

2.1.5 DC Output Measurements

Parameter

Specification?®

Voltage Range, Full-Scale

+500 VDC

Voltage Accuracy

+(0.1% of actual + 0.2% of full-scale); valid in low-range from 5% of
full-scale to 250 VDC, and in high-range from 5% of full-scale to
500 VDC; with sense leads connected.

Voltage Resolution

25 mVv

Current Range, Maximum

AST 4503: + 0-15 A(RMS) per phase;
AST 6003: + 0-22.5 A(RMS) per phase;
1-Phase output mode in 3-Phase models: rating times 3.

Current Accuracy

+(0.5% of actual + 0.5% of full-scale); valid from 5% of full-scale to
100% of full-scale.

Current Resolution

2 mA; 1-Phase output mode in 3-Phase models: 6 mA.

Peak Current Range,
Full-Scale

AST 4503: £ 0-75 A(PK) per phase;
AST 6003: + 0-112.5 A(PK) per phase;
1-Phase output mode in 3-Phase models: rating times 3.

Peak Current Accuracy

+(0.5% of actual + 0.7% of maximum); valid from 5% of full-scale to
100% of full-scale.

Peak Current Resolution

5 mA; 1-Phase output mode in 3-Phase models: 15 mA.

Power Range, Full-Scale

Output power rating of model.

Power Accuracy

+(0.4% of actual + 0.7% of full-scale)

Power Resolution

1w

chassis.

LAccuracy specifications apply above 100 counts of resolution; for multi-chassis configurations, multiply the output
current and power by the number of chassis, and their accuracy specifications by Vip®%, where ¢ is number of
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2.1.6 Harmonics Measurements

Parameter

Specification®

Frequency, Fundamental

16-81.91 Hz, 82.0-819.1 Hz, 820-960 Hz

Fundamental Frequency Resolution

0.01 Hz: 16-81.91 Hz; 0.1 Hz: 82.0-819.1 Hz; 1 Hz: 820-960 Hz

Harmonic Frequency

32 Hz to 48 kHz; 2nd to 50th harmonic

Fundamental Voltage Accuracy

+(0.2% of actual + 0.3% of full-scale) for 16 Hz to 960 Hz.

Fundamental Voltage Resolution

20 mvV

Harmonic Voltage Accuracy

+(0.2% of actual + 0.3% of full-scale + 0.3% of full-scale/kHz).

Harmonic Voltage Resolution

20 mv

Fundamental Current Accuracy

+(0.4% of actual + 0.6% of full-scale).

Fundamental Current Resolution

2 mA; 1-Phase output mode in 3-Phase models: 6 mA.

Harmonic Current Accuracy

+(0.4% of actual + 0.6% of full-scale + 0.4% of maximum/kHz).

Harmonic Current Resolution

2 mA; 1-Phase output mode in 3-Phase models: 6 mA.

of full-scale to 100% of full-scale.

1Accuracy specifications apply above 100 counts of resolution; for multi-chassis configurations, multiply the
current accuracy by Vp®g, where ¢ is number of chassis. Voltage and current measurements are valid from 5%

217

Protection Function Characteristics

Function

Characteristic

Output Overvoltage Protection (OVP)

Programmable to 115% of full-scale output voltage;
exceeding OVP threshold results in shutdown of output.

Output Current Limit Protection

User-selectable constant-current mode or current-limit mode, with
programmable current setpoint;

in constant-current mode, output current is regulated to setpoint;

in current-limit mode, exceeding current-limit setpoint results in
shutdown of output;

current limit delay: programmable from 100 ms to 10s.

Output Short-Circuit Protection

Instantaneous and RMS current-limit

AC Input Overcurrent Protection

Internal fuses in each phase for fault isolation; not user replaceable

AC Input Undervoltage Protection

Automatic shutdown for insufficient AC input voltage

AC Input Transient Protection

Protection to withstand EN61326-1, Class-A surge levels

Overtemperature Protection (OTP)

Internal temperature monitors cause shutdown of output if
temperature thresholds are exceeded

M330510-01, REV-C
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2.2 Regulatory Agency Compliance

Parameter Specification

EMC CE marked for EMC Directive 89/336/EEC per EN61326-1:2013, Class-A for
emissions and immunity as required for the EU CE Mark.

Safet CE marked for LVD compliance 2006/95/EC to EN 61010-1 Third Edition as

arety required for the EU CE mark.

CE Mark LVD Categories I nstallation Overvoltage Cat dlgqguipnyent; £t
indoor use only.

ROHS CE marked for compliance with EU Directive 2011/65/EU for Restriction of
Hazardous Substances in Electrical and Electronic Equipment.

2.3 Environmental Specifications
Parameter Specification

Operating Temperature 0°C to 40°C (32° F to 104° F)

Storage Temperature -40°C to 85°C ( -40°F to 185° F)

Altitude 2000 m (6,562 ft)

Relative Humidity 5-95 %, non-condensing

Vibration MIL-PRF-28800F, Class 3; 5-500 Hz per Paragraph 4.5.5.3.1.

Shock MIL-PRF-28800F, Class 3; 20G half-sine with 11ms duration per

Paragraph 4.5.5.4.1.
Transportation Integrity ISTA Test Procedure 1A
M330510-01, REV-C 25
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2.4 Mechanical Specifications

Parameter Specification
. ) H, 6.970 (177 mm); W (front panel), 18.9
Dimensions N . R
H, 6. 9Mmm)(1W7 (chassis), 16.90 (429 mm) ;
AST 6003: 98 Ib / 44.5 Kg;
Unit Weight AST 4503, 3-Wire Input: 87 Ib / 39.5 kg;

AST 4503, 4-Wire Input: 98 Ib / 44.5 Kkg.

Shipping Weight

AST 6003, 104 Ib / 47.2 Kkg;
AST 4503, 3-Wire Input: 93 Ib / 42.2 kg;
AST 4503, 4-Wire Input: 104 Ib / 47.2 kg.

Chassis Material

Steel with plastic front panel

Chassis Finish

Galvanized Zinc, G90

Protective covers are provided for AC input and AC/DC output;

Installation rackmount: per ANSI-EIA-310-D, with front panel mounting flanges and chassis
provisions for mounting rack slides; slides option available.
Cooling Force-air cooling; linear, variable fan speed control; air intake at front/sides and exhaust

at rear.

Acoustic Noise

62 dBA, maximum; measured at 1 m with A-weighting.

2.5 Remote Control Digital Interface Characteristics

Interface Characteristic
LAN Ethernet 10BASE-T and 100BASE-T over twisted-pair cables compliant with IEEE 802.3;
Connector: 8P8C modular jack.
Serial interface compliant to USB 2.0;
USB Connector: Type-B receptacle.
Serial interface compliant to RS-232C;
RS-232C Protocol: data bits, 7 with parity and 8 without parity; stop bits, 2; baud rate, 9600 to

115200; handshake, CTS and RTS;
Connector: Subminiature-D, 9-contact receptacle.

IEEE-488 (Option)

Parallel interface complies with IEEE-488.1, IEEE-488.2, and the SCPI command
specification;

command execution response time, 10 ms, typical;

connector: IEEE-488.1 compliant.

Firmware Upgrade

Firmware could be upgraded through the LAN, USB, or RS-232 interfaces. Upgrade
through IEEE-488 is not supported.
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2.6 Remote Control Analog/Digital Signal Characteristics

Function

Characteristics

External Analog
Programming of
Output Voltage
Waveform

Signal input for output voltage waveform programming by external analog reference;

AC or DC input signal: 0V to user-selectable maximum range value within £2.5 V(PK) to
+10 V(PK), corresponding to maximum range of 1.77 V(RMS) to 7.07 V(RMS), for zero to
full-scale RMS output voltage; with AC waveform, from 16 Hz to 5 kHz (option dependent);
programming accuracy, +2% of full-scale output;

input impedance, 40 kY, typical

External Analog
Programming of
Output Voltage
Amplitude

Signal input for output voltage amplitude programming; waveform is set by internal
controller reference;

DC input signal: OV to user-selectable maximum range value within 2.5 VDC t0o10 VDC, for
zero to full-scale RMS of internally programmed output voltage waveform;

programming accuracy, +2% of full-scale output;
input impedance, 40 kY, .typical

External Analog
Modulation of
Output Voltage

Signal input for output voltage modulation; waveform is set by internal controller reference;

AC or DC input signal with OV to £7.07 V(PK), 0-5 V(RMS) for 0-20% of full-scale output
voltage amplitude modulation;

programming accuracy, +2% of full-scale output;
input impedance, 40k Y, t.ypi cal

Trigger Output

Signal output with dual function: user-selectable as either function trigger or list trigger;

function trigger provides a pulse for any programmable change in output voltage or
frequency; list trigger provides a pulse if programmed as part of list transients;

logic level, active-low pulse with duration of 550 us, typical.

Output Voltage
Monitor Outputs

Signal outputs for each output phase for monitoring the waveforms of the command signals
of the output amplifiers;

0-5 V(RMS), typical, signal range for zero to full-scale output voltage.

Trigger Input

Signal input for external trigger for execution of programmed values or transient lists;
logic level, TTL-compatible.

Synchronization
Signal (SYNC)
Input

Signal input for external square wave to control the output frequency and phase, with
waveform generated by the internal reference;

logic level, TTL-compatible.

Remote Inhibit
Input

Signal input to turn the output off/on; logic level, TTL-compatible; user-selectable as
active-high or active-low.

Summary Fault
Switch Output

Switch output indicating that a Summary Fault (DFI) condition is present;
normally-closed, bidirectional AC/DC solid-state switch;
closed-circuit for fault or when unit is turned off (open-circuit for no fault present);

switch ratings: +12V , maxi mum peak voltage; 0. 1A, mal
closed resistance; 6pA, maximum open-circuit leakage current at 12V.

LKM (Option)

Signal outputs for Master Clock and Lock signals used in synchronizing two or more power
sources;

logic level, TTL-compatible.

LKS (Option)

Signal inputs for Auxiliary Clock and Lock signals used in synchronizing two or more power
sources;

logic level, TTL-compatible.
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2.7 Operational Characteristics

Parameter

Characteristic

Parallel Operation

Multi-chassis configurations could be formed with up to six units paralleled in
1-phase or multi-phase groups, using one master unit and up to five units
operating as auxiliary units. Setup of the multi-chassis configuration is
automatically accomplished when the chassis are interconnected with the
interface cables, and require no user setup, except to wire the outputs.

Output Relays

Isolation and range relays are provided internally to automatically configure
the outputs, turn the output on/off, and disconnect the load from the output
amplifier when in the off state.

Automatic 1-Phase/3-Phase
Outputs

User-selectable 1-Phase or 3-Phase outputs with automatic configuration of
all phases.

In 1-Phase mode, the user must connect the output lines A, B, C and three
return lines to draw full power from the unit. A control signal interface is
provided to drive external relays (user-provided) that would make the
connections of the output and return lines. Refer to Section 3.12.4.

Non-Volatile Memory

16 complete instrument setups and transient lists, 100 events per list.

Transient Generator

Output could be controlled to produce transient events with 500 ps
programming resolution:

Voltage: drop, step, sag, surge, sweep;
Frequency: step, sag, surge, sweep;
Voltage and Frequency: step, sweep.

Calibration

Calibration interval is 1 year; calibration is firmware-based through the digital
interface or Virtual Panels.

Fault Identification

On-board diagnostics identify when an assembly has experienced a fault.

XLOAD Output Characteristic

User-selectable XLOAD mode provides revised regulation characteristics for
additional stability margins when driving large capacitive loads.

Automatic Level Control (ALC)

User-selectable ALC operation enables a digitally implemented feedback
control loop to provide precise regulation of the RMS value of the output
voltage.

LF, option Low frequency option: output frequency range of 16 Hz to 550 Hz.
HF, option High frequency option: output frequency range of 16 Hz to 5 kHz.
. Reduced frequency control option: £0.25% accuracy of output frequency;
FC, option . X
deletes external waveform programming signal.
LKM, option . . .
Clock and Lock interface option, Master unit.
LKS, option Clock and Lock interface option, Auxiliary unit.
MB, option Upgrades all chassis to Enhanced models in a multi-chassis configuration.

M330510-01, REV-C
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2.8 Front Panel Controls/Indicators

Model Type

Controls/Indicators

Enhanced

Touch-Panel, TFT color LCD display with menu-based control;

rotary encoder for menu navigation and parameter adjustment and entry, with
integrated selection switch.

POWER switch: turns unit on/off.
OUTPUT switch: turns output of the unit on/off.

OUTPUT LED: integrated into the OUTPUT switch; indicates that the output of the unit
has been turned on.

CC LED: indicates that the unit is in constant-current mode and the output current is
being regulated.

CV LED; indicates that the unit is in constant-voltage mode and the output voltage is
being regulated.

HI RNG LED: indicates that the high-voltage output range has been selected;

FAULT LED: indicates that an internal fault has been detected and the output has been
shut down.

REM LED: indicates that the unit is under control of the remote digital interface.
LXI LED: LXI status annunciation.

ATE

No front-panel display; only status indicators.

POWER switch: turns unit on/off.

UPDATE switch: enables bootloader for firmware upgrade.

POWER LED: indicates that the POWER switch has turned the unit on.
OUTPUT LED: indicates that the output of the unit has been turned on.

CC LED: indicates that the unit is in constant-current mode and the output current is
being regulated.

CV LED; indicates that the unit is in constant-voltage mode and the output voltage is
being regulated.

HI RNG LED: indicates that the high-voltage output range has been selected.

FAULT LED: indicates that an internal fault has been detected and the output has been
shut down.

REM/LAN LED: indicates that the unit is under control of the remote digital interface,
and LXI status annunciation.
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2.9 Rear Panel Connectors

Connector Description
3-Phase 3-Wire AC input: L1, L2, and L3;
AC Input 3-Phase 4-Wire AC input: L1, L2, L3 and NEU;

connector: compression terminals, Phoenix P/N 1708514.

Safety-Ground

M4 X 0.7 chassis stud

AC/DC Output

Phase-A/B/C (Line) and RTN (Return); connector: X7 compression terminals,
Phoenix P/N 1720835.

AC/DC Output
Remote Sense

Phase-A/B/C (Line) and RTN (Return); X4 compression terminals,
Phoenix P/N 1703034.

Functional-Ground

M4 X 0.7 chassis stud

External Interface

Control signal interface to external chassis; connector: high-density, 15-contact, female
Subminiature-D.

External
Input/Output Control

Control analog/digital signal interface for user remote control;

safety isolation SELV-rated; connector: high-density, 15-contact, female
Subminiature-D.

External Relay
Interface

Relay contact interface (isolated) indicating 1-Phase output mode of operation;
connector: Molex P/N 43045-0613. Refer to Section 3.12.4

Aucxiliary Interface

Control signal interface on Auxiliary unit coming from Master unit (or previous Auxiliary
unit) for multi-chassis operation; connector, high-density, 26-contact, female
Subminiature-D.

Master Interface

Control signal interface on Master unit (or previous Auxiliary unit) going to Auxiliary unit
for multi-chassis operation; connector: high-density, 26-contact, female
Subminiature-D.

Clock and Lock
(LKM and LKS
options)

Signal control interfaces for synchronization of multiple units;
signal outputs on Master unit, and signal inputs on Auxiliary units;
safety isolation SELV-rated; connectors: individual BNC.

Command Monitor
Outputs

Signal outputs of each output phase for monitoring waveforms of command signals to
internal output amplifiers;

safety isolation SELV-rated; connector: individual BNC.

Trigger Output

Signal output with dual function, either function trigger or list trigger;
safety isolation SELV-rated; connector: BNC.

LAN Interface

Ethernet 10BASE-T and 100BASE-T;
safety isolation SELV-rated, referenced to chassis; connector: 8P8C modular jack.

RS-232C Interface

Serial interface to RS-232C;

safety isolation SELV-rated, referenced to chassis; connector: Subminiature-D,
9-contact receptacle.

USB Interface

Serial interface to USB 2.0;
safety isolation SELV-rated, referenced to chassis; connector: Type-B.

IEEE-488 Interface
(Option)

Parallel interface to IEEE-488.1, IEEE-488.2;
safety isolation SELV-rated, referenced to chassis; connector: IEEE-488.1 compliant.
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2.10 Firmware/Software Options

Option? Description
B787, (MC) Avionics Electrical Power Quality Test Software; Boeing 787B3-0147 A/B/C (B787).
AMD, (MC) Avionics Electrical Power Quality Test Software; Airbus AMD24 C (A400M).

B787 & AMD, (MC)

Includes both B787 and AMD options.

Avionics Electrical Power Quality Test Software Package;

AVSTD, (MC) includes 160 (RTCA/DO160 E/F/G), 704 (MIL-STD 704 A/B/C/D/E/F),
ABD (Airbus ADB100.1.8 D/E), A350 (Airbus ADB100.1.8.1 B/C).
AVALL, (MC) ﬁ}\éilc&r;ig: E{/eg%[galsl;g\;ve;\ I\Q/Illjje.llity Test Software Package;
1399, (MC) MIL-STD-1399-300B shipboard power test software
411, (MC) IEC 61000-4-11 voltage dips and interruptions EMC test software.
413, (MC) IEC 61000-4-13 harmonics and Inter-harmonics EMC test hardware and software.

411 & 413, (MC)

Includes both 411 and 413 options.

MC

Options are installed in all chassis of a multi-chassis (MC) configuration.

latest version.

1For Avionics options, reference the Avionics Software Manual (P/N 4994-971) for test details. All options require
the use of the provided Asterion Virtual Panels graphical user interface Windows application software (distributed
on CD, CIC496). Refer to the AMETEK Programmable Power website, www.powerandtest.com, to download
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3. Installation

3.1 Unpacking

Inspect the shipping carton for possible damage before unpacking the unit. Carefully unpack the
equipment. Save all packing materials until inspection is complete. Verify that all items listed on the
packing lists have been received. Visually inspect all exterior surfaces for dented or damaged exterior
surfaces, and broken connectors, display, or controls. External damage might be an indication of
internal damage.

If any damage is evident, immediately contact the carrier that delivered the unit and submit a damage

report. Failure to do so could invalidate future claims. Direct repair issues to AMETEK Customer Service
Department at 858-458-0223 (local) or 1-800-733-5427 (toll free in North America).

3.1.1 Contents of Shipment

Depending on the model, configuration, and options selected for your Asterion Series power source, the
ship kit may include additional parts and accessories.
Minimum items included in the ship kit (P/N 5330462-01R):

1. AMETEK CD (P/N CIC496) containing the Asterion Series User Manual (P/N M330501-01),
and the Asterion Series Programming Manual (P/N M330100-01);

AC input mating connector (AMETEK P/N, 893-004-41; Manufacturer Phoenix P/N, 1709173);

3. Protective cover for AC input, with fastening nuts (cover P/N 9330464-01R;
M4 nuts P/N MN-MO04K-07, quantity three);

4. M4 nut P/N MN-M04K-07, quantity one for Input Safety ground.

Strain relief for AC input cable, with mounting nut (strain relief P/N 109-346-00; mounting
nut P/N MN-12PT-NNY);

6. AC/DC Output mating connector (AMETEK P/N, 893-006-06; Manufacturer Phoenix P/N,
1777875);

7. Protective cover for AC/DC output, with fastening nuts (cover P/N 9330463-01R;
M4 nuts P/N MN-MO04K-07, quantity three);

8. External relay interface mating connector (AMETEK P/N, 856-429-06, Manufacturer Molex
P/N, 43025-0600) and crimp pin, quantity six (AMETEK P/N, 856-030-01, Manufacturer Molex
P/N, 43030-0001)

9. M4 nut P/N MN-M04K-07, quantity two, for Output Safety ground and Output Sense ground,;
10. Rackmount flange bracket kit (P/N 5330441-01R).
Note: If any of these parts are missing, contact AMETEK Customer Service Department at
858-458-0223 (local) or 1-800-733-5427 (toll free).
Optional accessories:

890-010-01: Auxil i ary cable, 120 | ong; one cable is requir
five additional units could be paralleled;

890-010-26: Auxiliary cable, 6 @g)oné aable is required per unit that is placed in parallel; up to
five additional units could be paralleled;
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250562: LKM/LKS options (Clock/Lock) interface cables, 3 6 ¢twd calieg are required for
every pair of units in a multi-phase group;

250561: LKM/LKS options (Clock/Lock) interface BNC T-adapter; two adapters are required for
every pair of units in a multi-phase group;

K550212-01R: Rackmount slide kit; includes two slides with rack adapter brackets and mounting
hardware.

3.2 Mechanical Installation

The Asterion Series power source is designed for rackmount applications. Rackmounting requires
installing the flange brackets with handles to the side of the chassis: using 10-32 (3/8 in long) Philips
flat-head screws to mount the brackets to the chassis, and #10-32 (1/2 in long) Philips flat-head screws
to mount the handles to the brackets.

The unit is forced-air cooled with internal fans drawing air in from the front and sides, and exhausting at
the rear. The front and rear of the unit must be kept clear of obstruction and clearance must be
maintained to allow unimpeded airflow. The same consideration given to the side grilles will minimize
internal temperature rise. Special consideration must be made to overall air flow characteristics, and the
resultant internal heat rise, when a source is installed inside enclosed cabinets to avoid excessive
heating and over-temperature problems. The temperature of the ambient air at the air intake should not
exceed 40°C.

WARNING!

This unit is intended for installation in a protected environment. Exposure to conductive
contaminants or corrosive compounds/gases that could be ingested into the chassis
could result in internal damage. Install the power source in a temperature and humidity
controlled indoor area.

CAUTION!

The power source should be provided with proper ventilation. The front and rear of the
unit must be free of obstructions. To ensure proper airflow, a minimum 2" clearance from
the rear air outlet is required.

CAUTION!

No user serviceable parts are inside; service is only to be performed by qualified
personnel.

> [>
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3.2.1 Rackmounting

The Asterion Series power source is designed for mounting in a standard 19-inch equipment rack that is
compliant to ANSI/EIA-310-D. If other instrumentation is mounted in the rack adjacent to the unit, there is
no need for additional clearance above or below the source. It should be supported in the rack using
appropriate L-brackets or rackmount slides. Refer Figure 3-1 to for typical rackmount installation.

Recommended rackmount kits are as follows:

Rackmount Slide Kit (option): AMETEK part number K550212-01R
Rackmount Flange Bracket Kit (supplied in ship kit): AMETEK part number 5330441-01R

Install the rackmount kit as follows:

1. Install the slide sections,@, on both sides of the power supply chassis with screws
(three on left side and four on right side). Ensure that the latch spring orientation is
as shown in Note&

2. Install the brackets,@ and , to the stationary slide se tions,, with the
hardware provided by the slide supplier as shown in Noteé

3. Ensure that stopper orientation of slide sections,, is as shown in NoteAAdjust
the location of the mounting brackets as required for the particular type of cabinet
vertical rails utilized.

4. Mount the stationary slide sections, (LA), (with brackets already installed) into the
cabinet using appropriate hardware (e.g. bar nuts, cage nuts, clip nuts), while
ensuring that they are level front to back and left to right of the cabinet rails.

5. Insert power supply chassis with slide sections,@, into slide sections,

6. Secure the front panel of the power supply chassis to the cabinet rack rails using the
screws provided in the ship kit.
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SPRING
ORIENTATION

| STOPPER
ORIENTATION

8X HARDWARE
PROVIDED BY-
SLIDE VENDOR

4X HARDWARE
PROVIDED BY
SLIDE VENDOR

Figure 3-1. Rackmounting Installation
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3.3 Outline Drawings

Figure 3-3 and Figure 3-4 show the outlines and overall dimensions for installation of the models,
Enhanced and ATE, of the Asterion Series power source. Figure 3-2 shows the protective covers for the
AC input and AC/DC output. Figure 3-5 shows locations of rear panel connectors.

3.4 Rear Panel Protective Covers

Protective covers are provided for the rear panel AC input connector and AC/DC output connector. They
are installed to studs on the rear panel, as shown in Figure 3-2, using M4 X 0.7 KEPS-nuts with a
maximum tightening torque of 1.1 Nm (10 Ib-in). The components comprising the covers are supplied in
the ship kit.

Figure 3-2. Rear Panel Protective Cover Installation
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Figure 3-4. Installation Drawing ATE Models
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3.5 Input/output Connections

Refer to Figure 3-5 for the rear panel view of the Asterion Series power source showing the location of
the input and output connectors.

CMD MON-A. ﬂ"CMDMON—B_‘\CMDMON—C7 /—CLOCK LOCK n
U
TRIG-{l U
AUXILIARY _ H;:;; UL
MASTER 88800000ﬁ HH H::ﬂmjg:
ez o UUO UL UUUDUUUU: Juuubuuooopooubul umgﬂf
e R ot
USBJ RS 232J LANA LEXT INTERFACE SENSEJ OUTF‘UTJ SAFETY -GND— LACINPUT

Figure 3-5.Rear Panel View (with GPIB and LKM/LKS options)

WARNING !

High voltage present at rear panel poses risk of electrical shock. The input and output
covers must be installed in bench top applications to maintain protection against
hazardous voltages. Do not remove protective covers on AC input or AC/DC output. Refer
installation and servicing to qualified personnel.

WARNING!

The input and output voltages at the rear panel of the unit are HAZARDOUS LIVE. When
rackmounting or panel-mounting the unit, suitable safeguards must be taken by the
installer to ensure that HAZARDOUS LIVE voltages are not operator accessible.

WARNING !

Capacitors in the power source might hold a hazardous electrical charge even if the power
source has been disconnected from the AC mains supply. Allow capacitors to discharge
to a safe voltage before touching exposed pins of mains supply connector.

WARNING!

A safety disconnect device for the AC mains input must be installed so that it is readily
accessible to the operator.

WARNING!

A properly sized input overcurrent protection device must be installed at the AC mains
input. It could be either a circuit breaker or fuse having a rating of 25% over the maximum
AC input line currents listed in the specifications of Section 2.1.3.

WARNING!

To prevent an electrical shock hazard, a safety ground wire must be connected from the
safety-ground stud on the rear panel to the AC mains earth protection-ground

1 pEEEEP

N
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3.6 AC Input Connection

The Asterion Series power source comes with two types of 3-Phase input power options, as follows:

a) 3-Phase, 3-Wire plus Ground, with nominal AC input Line-Line voltage of 200-240 VAC, and
50/60/400 Hz input frequency.

b) 3-Phase, 4-Wire (with Neutral) plus Ground, with nominal AC input voltage of
220/380 VAC-240/415 VAC, and 50/60/400 Hz input frequency.

Power factor correction (PFC) provides high power factor, minimizing the required input apparent power
and current harmonic distortion. Refer to the specifications of Section 2.1.3 for AC input current
requirements, and derating of output power as a function of AC input voltage.

3.6.1 AC Input Overcurrent Protection

The Asterion Series power source has fuses at the AC input for fault protection. These fuses are internal
to the chassis and are not user accessible. They provide fault isolation in case a failure occurs of internal
components or wiring. A suitable overcurrent protection device must be provided externally, within the
system installation, to protect the external wiring and interconnects.

3.6.2 AC Input Safety Disconnect Device

The Asterion Series power source front panel POWER switch does not disconnect the AC input line from
the unit. Ensure that an appropriately rated safety disconnect device is incorporated in the installation
that will provide isolation from the AC input when the device is opened. The device could be a switch or
circuit breaker, and must be located close to the unit, within reach of the operator, and clearly labeled as
the disconnection device.

3.6.3 AC Input Connector

The AC input connector, AC INPUT, is located on the rear panel, along with the safety-ground stud.
a) AC input connection with 3-Phase, 3-Wire plus Ground

Figure 3-6 shows the rear panel view of the connector and ground stud for models having an AC input
with 3-Wire plus Ground. Table 3-1 shows the functions and connector pinout, and Table 3-3 the
connector type. A 3-Phase 3-Wire input is connected to L1/L2/L3. The connector has compression
terminals with female contacts. A ground connection must always be made to the utility earth
protection-ground using the rear panel safety-ground stud.

= AC INPUT
Ny ) | @
Q) L1 2 13 N
) | |
\\'\g‘//“ ( ' < b )
= ]
1T i T ini

Figure 3-6. AC Input Connector and Safety-Ground Stud for 3-wire plus Ground Input
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Name Type Range Function

180-264 VAC,

ACINPUTL1 | AC Input 3-Phase, Line-Line

Line-1 input from utility AC mains

180-264 VAC,

3-Phase, Line-Line Line-2 input from utility AC mains

AC INPUT L2 AC Input

180-264 VAC,

ACINPUTL3 | AC Input 3-Phase, Line-Line

Line-3 input from utility AC mains

No

NC . Not applicable No Connection

connection

Safety Safety-Ground connection from utility
GND Ground N/A earth protection-ground

Table 3-1. AC Input Connector Pinout and Safety-Ground for 3-Wire plus Ground Input

CAUTION!
The maximum input voltage is 264 VAC, line-to-line, for 3-Phase 3-Wire inputs.

Exceeding the maximum AC input voltage could result in damage to the unit.

b) AC input connection with 3-Phase, 4-Wire (with Neutral) plus Ground

Figure 3-7 shows the rear panel view of the connector and ground stud for models having an AC
input with 4-Wire (with Neutral) plus Ground. Table 3-2 shows the functions and connector
pinout, and Table 3-3 the connector type. A 3-Phase 4-wire input is connected to L1/L2/L3/NEU.
The connector has compression terminals with female contacts. A ground connection must
always be made to the utility earth protection-ground using the rear panel safety-ground stud.

7~ AC INPUT
@y L] H_Q L3 NEU
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=
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Figure 3-7. AC Input Connector and Safety-Ground Stud, for 4-Wire (with Neutral) plus Ground Input
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Name Type Range Function
AC INPUT L1 AC Input 197/342 VAC-264/457 VAC | Line-1 input from utility AC mains
AC INPUT L2 AC Input 197/342 VAC-264/457 VAC | Line-2 input from utility AC mains
AC INPUT L3 AC Input 197/342 VAC-264/457 VAC | Line-3 input from utility AC mains
AC INPUT NEU AC Input NA Neutral input from utility AC mains

Table 3-2. AC Input Connector Pinout and Safety-Ground, for 3-Wire Plus Ground Input

CAUTION!

The maximum input voltage is 457 VAC, line-to-line, for 3-Phase Plus Neutral
inputs. Exceeding the maximum AC input voltage could result in damage to the
unit.

Connector Type

Connector header: Phoenix P/N 1708514; 4-position;
Mating connector: Phoenix P/N 1709173 (AMETEK P/N 893-004-41);

AC Input 4-position, compression terminals; housing retained to header with screws
wire stripping length: 10 mm (0.390;)

tightening torque: 0.7 Nm, min (6.2 Ib-in) to 0.8 Nm, max (7.1 Ib-in);

wire cross section: 0.2 mm?, min (24 AWG) to 6 mm?, max (10 AWG).

Safety-Ground M4-0.7 x 7 stud; nut tightening torque, 1.1 Nm (10 Ib-in), max.

Table 3-3. AC Input Connector Type
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3.7 AC/DC Output Connection

The AC/DC Output connector provides terminations for the output connections to the load. A chassis
functional-ground connection is provided adjacent to the connector to terminate cable shields, if used.

Refer to Figure 3-8 for a view of the connector, Table 3-4 for the pinout and functions, and Table 3-5 for
the connector type.

TN C

OUTPUT
RTN B

Figure 3-8. AC/DC Output Connector and Functional-Ground

Name Type Range Function
0-200/400 VAC;
Phase-A LINE Output 0 V to +250/500 VDC Connection of AC/DC output Phase-A
utout RTN outout 0-200/400 VAC: Connection of AC/DC output return
p p 0V to +250/500 VDC (All the th_ree RTN outputs are connected
together internally in the unit)
0-200/400 VAC,; Connection of AC/DC output Phase-B
Phase-B LINE Output
0V to £250/500 VDC
utout RTN outout 0-200/400 VAC: Connection of AC/DC output return
p p 0V to +250/500 VDC (All the three RTN outputs are connected
together internally in the unit)
0-200/400 VAC; .
Phase-C LINE Output Connection of AC/DC output Phase-C
0 V to £250/500 VDC
outout RTN outout 0-200/400 VAC: Connection of AC/DC output return
p p 0V to +250/500 VDC (All the three RTN outputs are connected
together internally in the unit)
Functional Conn_ection to chassis for o
GND N/A functional-ground, such as termination of
Ground cable shields

Table 3-4. AC/DC Output Connector Pinout and Functional-Ground
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Connector Type

Connector header: Phoenix P/N 1720835; 6-position;

Mating connector: Phoenix P/N 1777875 (AMETEK P/N 893-006-06);

AC/DC Output 6-position, compression terminals; housing retained to header with screws
wire stripping length: 10 mm (0.39 0 ) ;

tightening torque: 0.5 Nm, min (4.4 Ib-in) to 0.8 Nm, max (7.1 Ib-in);

wire cross section: 0.2 mm?2, min (24 AWG) to 6 mm?, max (10 AWG).

Functional-

Ground M4-0.7 x 7 stud; nut tightening torque, 1.1 Nm (10 Ib-in), max.

Table 3-5. AC/DC Output Connector Type and Functional-Ground

3.7.1 Output Connection for 3-Phase Load

Output connection from the Asterion Series power source to a 3-Phase WYE load is shown in Figure 3-9.
For a 3-Phase Delta load, RTN (Return) connection is not required.

CAUTION!

AThe output connector provides three line terminals (Phase A/B/C) and three
return terminals (RTN), each rated at 20 A. The return terminals (RTN) are
connected together internally in the unit, but for total load current greater than 20 A
in the return, use individual wires from each of the RTN terminals to the load and
connect them together externally.

Asterion Unit Load
Phase-A Phase-A
RTN
\\ Phase-B
Phase-B
OUTPUT Power
AC/DC
Connector RTN .
\-\ Phase-C
Phase-C
’_/ RTN
RTN @

Figure 3-9. Output Connection to 3-Phase Load
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3.7.2

Output Connection for 1-Phase Load

Output connection from the Asterion Series power source to a 1-Phase load is shown in Figure 3-10.

CAUTION!

The output connector provides three line terminals (Phase A/B/C) and three return
terminals (RTN), each rated at 20 A.

A In 1-Phase output mode of operation, all of the phases (A/B/C) provide the
same voltage/phase. The three line terminals of the output connector
(Phase A/B/C) are not connected together internally in the unit. For total load
current greater than 20 A, use individual wires from each Phase to the load
and connect them together externally.

A The return terminals (RTN) are connected together internally in the unit, but
for total load current greater than 20 A in the return, use individual wires from
each of the RTN terminals to the load and connect them together externally.

Figure 3-10. Output Connection to 1-Phase Load

46

M330501-01, REV-C






























