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Avionics Compliance Test

Avionics Compliance Test Options

Common Features:

«  Comprehensive Test coverage for
Commercial and Military Aviation &
Shipboard Compliance Test

« Test Report Generation Included to
Meet Documentation Requirements

«  Easy Customization of Provided Test
Sequence Files Allows Greater Test
Flexibility

Ability to Integrate External Test and
Measurement Equipment into Test
Sequences Using Powerful VB Scripting
Tools and VISA Drivers

« Runs Inside Pacific Power Source’s
Windows 10 Test Manager Software
(Test Manager License Required)

Available Test Standards:
- Airbus ABD0100.1.8 (A380)

+  Airbus ABD0100.1.8.1 (A350)
+  Airbus AMD24C (A400M)

+  Boeing 787B3-0147 (787)

. RTCA/DO-160, Section 16

«  MIL-STD 704

«  MIL-STD 1399-300

Contact Pacific Power Source for availability
of other Avionics test standard options.

Test Manager Software Suite
Master the Power of the Wave!

Test Manager Software |
gives you the tools :
necessary to quickly
and easily operate
your AC and DC
Power Source. With
our graphical interface |

control all areas of ’ -“-*-_ et
your AC Power Source | |- 2=
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Test Sequences, test

plans and custom reports.

AEROSPACE

Avionics & Shipboard Power Compliance Testing

All electrical equipment installed on commercial and military airframes must comply
with regulatory power immunity standards to ensure safe operation of the aircraft.
These standard can be divided into generic test standards or manufacturer specific
test standards. Generic standards such as MIL-STD 704 are typically issued by either a
government body such as the Department of Defense (DoD) or by a private enterprise in
close cooperation with a government entity such as the Federal Aviation Administration
(RTCA/DO160 test standard).

Manufacturer specific avionics test standards are generally based on an industry standard
with specific variations and modifications deemed necessary by the manufacturer, in
order to qualify equipment for suitability of use on its aircraft. Examples of some of these
manufacturers are Airbus, Beechcraft, Boeing, Bombardier, Canadair, COMAC, Embraer,
Gulfstream and Learjet. Airbus ABD0100.8.1 and Boeing 787-B3-0147 are manufacturer
specific test standards.

All these test standards require application of power conditions and anomalies that
can occur on the AC or DC power bus during aircraft operation. The fundamental AC
frequency used during these tests is either 60Hz or 400Hz (fixed frequency) or ranges
between 360Hz and 800Hz (wild frequency).

Available Complaince Test Standard Options

Manufacturer / Organization Test Standard Airframe Revision PPS Part Number
Airbus Industries, Europe ABD0100.1.8 A380 E 149102
ABD0100.1.8.1 A350 C 149125
AMD24C A400M C 149127
Boeing, USA 787B3 787 Dreamliner C 149126
Radio Technical Commission for Aero- DO160, Section 16 | Commercial Aviation G 149124
nautics (RTCA)
US Department of Defense (DoD) MIL-STD-704 Military Aviation A 149112
F 149101
US Department of Defense (DoD) MIL-STD-1399-300 | Navy B 149130

Support for other avionics standards and revisions are being developed on an on-going
basis so check with your local representative for up to date information on availability
of test standards not listed in this data sheet.
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Avionics Compliance Test

Test Executive

Rather than being fixed with no ability for customization or enhancements, Pacific Power Source’s Test Sequences are developed within
its UPC Test Manager and PPSC Test Manager test executive environments. Test Manager is a plug-in to the standard Pacific Power
Source UPC Studio or PPCS Manager windows software and provides complete access to the underlying Test Sequence implementa-

tion.

It also provides powerful tools for controlling test execution, collecting measurement data from the AC Power Source and or the unit
under test and integration of other aspects of compliance testing such as temperature environment control capability into provided
test routines.
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Other instruments can be controlled through the UPC Studio executive using VISA drivers and VB Scripting, thus providing powerful
tools to test engineers. Alternatively, the Test Sequences can be ran as provided, controlling just the Pacific Power Source AC Source
with no further customization required.

Test Sequence libraries can be password protected by the user to prevent unauthorized modifications. Revision control of test proce-
dures is built into the Test Manager executive.

Toll Free: 1.800.854-2433 Tel: +1.949.251-1800

www.pacificoower.com
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Avionics Compliance Test

Airbus ABD0100.1.8(A380)
Scope

The Airbus standard no. 100, Part 1, Chapter 8 (ABD0100.1.8) General Requirement for Suppliers is largely based on the RTCA/DO-
160, Section 16 commercial aviation test standard. The ABD0100.1.8 standard is intended to ensure that electrical equipment con-
nected to the AC or DC power bus of the Airbus A380 behaves in a predictable and safe way.

The ABD0100.1.8 standard covers both AC and DC power buses as well as Dielectric and Insulation Resistance test requirements. The
Pacific Power Source ABD0100.1.8 test option covers all AC power groups contained in the test standard as shown in the table below.

Supported Power Groups

The following test tables are included in the ABD0100.1.8 test option. DC tests require AFX Series.

Power Group Description Nominal Voltage Nominal Frequency Phase Modes

Table A AC Power, Constant Frequency 115Vrms L-N 400Hz

1 Phase
Table B AC Power, Constant Frequency 26Vrms L-N 400Hz 3 s;‘d

ase

Table C AC Power , Wide Variable Frequency 115Vrms L-N 360 - 800Hz
Table D Conventional DC Power Test 28 Vdc n/a n/a
Table E NBPT' DC Power Test 28Vdc n/a n/a

AC Power Test Execution Samples - ABD0100.1.8

The following screens provide some typical captured out-
put voltage waveforms from the AC Power Source dur-
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Figure 1:ABD0100.1.8 A380 Table A, Test Number 6, Three Phase Voltage Tran-
sient - short duration

DC Power Test Execution Samples - ABD0100.1.8

The following screens provide some typical captured out-
put voltage waveforms from the DC Power Source during

H 0.00
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Figure 3: ABD0100.1.8E DC Table D, Test 6 per Fig1.2 Voltage Transient

www.pacificoower.com sales@pacificoower.com

Toll Free: 1.800.854-2433

ing ABDO0100.1.8 AC Test Sequence execution. Samples
shown reflect two different test conditions on a three phase
115VLN/200VLL AC power bus.
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Figure 2: ABD0100.1.8 A380 Table A, Test Number 6, Three Phase Voltage
Transient — long duration

ABDO0100.1.8 DC Test Sequence execution. Samples shown re-
flect two different test conditions, DC transient (Figure 3) and
Load Square DC pulse (Figure 4).

CURSOR

Figure 4: ABD0100.1.8E Table D, Test 7, A380 Heavy Load square DC pulse

Tel: +1.949.251-1800 Page 3 of 20




Avionics Compliance Test

Compliance Matrix ABD0100.1.8(A380)

The ABD0100.1.8 option supports all AC and DC power related tests that fall within the performance envelope of the power source
model used. For optimal AC only performance, the LMX Series is recommended. For AC and DC requirements, the AFX Series is re-
quired. Note that the ABD test software will allow acquisition of measurement data during the test execution but additional external
test equipment is generally required as well to monitor EUT performance. The compliance matrix shown here applies to the stimulus
requirement of the test standard only.

The table below describes the available test coverage for each section of the test standard. Paragraph numbers shown refer to the
relevant part of the standard document.

Table TestNo.  Description Vnom Freq 1Phs 3Phs Notes
1 Steady state voltage and frequency: normal & emergency operation Y Y
2 Steady state voltage and frequency: abnormal operation Y Y
3 Voltage surge: normal transients Y Y
4 Voltage surge: abnormal transients Y Y
5 Voltage spikes R R | Requires spike generator and coupling network
A 6 Switching transients 115Vac | 400Hz Y Y
7 Voltage modulation Y Y
8 Frequency excursions in abnormal operation Y Y
9 Frequency modulation Y Y
10 Distorted voltage Y Y
11 Voltage DC content Y Y
Table TestNo.  Description Vnom Freq 1Phs 3Phs Notes
1 Steady state voltage and frequency: normal & emergency operation Y N/A
2 Steady state voltage and frequency: abnormal operation Y N/A
3 Voltage surge: normal transients Y N/A
4 Voltage surge: abnormal transients Y N/A
5 Voltage spikes R N/A | Requires spike generator and coupling network
B 6 Switching transients 26Vac 40C°FHZ Y | nA
7 Voltage modulation Y N/A
8 Frequency excursions in abnormal operation Y N/A
9 Frequency modulation Y N/A
10 Distorted voltage Y N/A
11 Voltage DC content Y N/A
Table TestNo.  Description Vnom Freq 1Phs 3Phs Notes
1 Steady state voltage and frequency: normal & emergency operation Y Y
2 Steady state voltage and frequency: abnormal operation Y Y
3 Voltage surge: normal transients Y Y
4 Voltage surge: abnormal transients Y Y
5 Voltage spikes 360 - R R | Requires spike generator and coupling network
C 6 Switching transients 115Vac | 800Hz Y Y
7 Voltage modulation VF Y Y
8 Frequency excursions in abnormal operation Y Y
9 Frequency modulation Y Y
10 Distorted voltage Y Y
11 Voltage DC content Y Y
1 Steady state voltage and frequency: normal & emergency operation Y Y
2 Steady state voltage and frequency: abnormal operation Y Y
3 Voltage surge: normal transients Y Y
4 Voltage surge: abnormal transients Y Y
b 5 Voltage spikes 28vdc n/a R R | Requires spike generator and coupling network
6 Switching transients Y Y
7 Square waves due to large load variations in normal conditions Y Y
8 Ripple voltage R R | Upto 20kHz AC ripple
Table Test No. Description Vnom Freq 10/P 30/P Notes
1 Steady state voltage and frequency: normal, abnormal & emergency operation \ \
2 Voltage surge: normal transients Y Y
3 Voltage surge: abnormal transients 28Vdc Y Y
E 4 Voltage spikes NBPT i) R R | Requires spike generator and coupling network
5 Switching transients Y Y
6 Ripple voltage R R | Upto 20kHz AC ripple
Notes: Y = Full support. No additional equipment is needed to perform the required AC stimulus N/A = Not Applicable - No Test required
R = Requires additional equipment. Refer to actual Test Standard Documents for details. NBPT = No Break Power Transfer DC network
N = Not supported DC Tests Table D & E are provided in both single or three phase mode versions

www.pacificoower.com sales@pacificpower.com Toll Free: 1.800.854-2433 Tel: +1.949.251-1800 Page 4 of 20




Avionics Compliance Test

Airbus ABD0100.1.8.1(A350)

Scope

The Airbus standard no. 100, Part 1, Chapter 8, Section 1 (ABD0100.1.8.1) General Requirement for Suppliers is largely based on
the RTCA/DO-160, Section 16 commercial aviation test standard. It is also closely related to the ABD0100.1.8 test standard. The
ABD0100.1.8.1 is intended to ensure that electrical equipment connected to the AC power bus of the Airbus A350 behaves in a pre-
dictable and safe way.
The ABD0100.1.8.1 standard covers both AC and DC power buses as well as Dielectric and Insulation Resistance test requirements.
The Pacific Power Source ABD0100.1.8.1 test option covers all AC power groups contained in the test standard as shown in the table

below.

Supported Power Groups - AC
The following power groups are included in the ABD0100.1.8.1(A350) test option.

Power Group Description Nominal Voltage Nominal Frequency Phase Modes ABD-IO_JL(:O.SJ

able

SVF Single-Phase, Variable Frequency, 115V 115Vrms L-N 360 - 800Hz Single Phase C3
TVF Three-Phase, Variable Frequency, 115V 115Vrms L-N 360 - 800Hz Three Phase C4
SVFH Single-Phase, Variable Frequency, 230V 230Vrms L-N 360 - 800Hz Single Phase C5
TVFH | Three-Phase, Variable Frequency, 230V 230Vrms L-N 360 — 800Hz Three Phase C.6
SCF Single-Phase, 400 Hz Constant Frequency, 115V | 115Vrms L-N 400Hz Single Phase c7
TCF Three-Phase, 400 Hz Constant Frequency, 115V | 115Vrms L-N 400Hz Three Phase C8
SCFH Single-Phase, 400 Hz Constant Frequency, 230V | 230Vrms L-N 400Hz Single Phase C.9
TCFH Three-Phase, 400 Hz Constant Frequency, 230V | 230Vrms L-N 400Hz Three Phase c.10

Test Execution Samples - ABD0100.1.8.1(A350)

The following screens provide some typical captured output
voltage waveforms from the AC Power Source during Airbus
ABDO0100.1.8.1 Test Sequence execution. Samples shown
reflect two different test conditions from Power Group TCF
(Three phase, fixed frequency), test TCF102 - Voltage Tran-
sients - and Test TCF201 - Abnormal Steady State Voltage
and Frequency.

www.pacificoower.com

sales@pacificpower.com
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Figure 5: ABD0100.1.8.1 A350 Voltage Transient Test TCF102, 5 second intervals

—__TUINOZINOH ‘;"

Figure 6: ABD0100.1.8.1 A350 Abnormal Voltage and Frequency Test TCF201.

Toll Free: 1.800.854-2433

Tel: +1.949.251-1800
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Avionics Compliance Test

Compliance Matrix ABD0100.1.8.1(A350)

Test Description SVF TVF SVFH TVFH SCF TCF SCFH TCFH Notes
VF  CF

Normal Operation (1xx)

101 Steady State Voltage and Frequency Y Y Y
102 Voltage Transients

<
<
<
<
<
<
<
<

High voltage spikes up to 160V or 324V requires Split Phase mode
(FORM2) or Transformer (XFMR) for Single Phase, and Transformer(XFMR)
for Three Phase UUT’s

103 Voltage Modulation Y Y Y Y Y Y Y Y
104 Voltage Spikes R R R R R R R R | Requires external Spike Generator with 1000V pos/neg capability
105 Current Distortion R R R R R R R R | Requires Spectrum Analyzer and CT’s to monitor UUT current
106 Voltage Distortion 1 Y Y Y Y Y Y Y Y | Requires adjustable full- bridge rectifier load
107 Voltage Distortion 2 R R R R R R R R | Requires External Signal Generator and Coupling Transformer
108 Voltage Distortion Transients Y Y Y Y Y Y Y Y | Requires adjustable full- bridge rectifier load
109 Inrush Current RZ|RZ|RZ|[RZ|RZ|RZ| RZ | RZ [Requires measurement equipment to measure inrush current. May
require special input cabling to meet impedance requirements
110 Frequency Variations Y Y Y Y
111 [ 110 | Frequency Modulation Y Y Y Y Y Y Y Y
112 | 111 | Voltage DC Content R R R R R R R R | Requires AFX Series
113 | 112 | Voltage Modulation due to Equipment R R R R R R R R | May require special input cabling to meet impedance requirements
114 [ 113 | Voltage Spike due to Equip. Load Switching R R R R R R R R | Requires contactor/relay switching between AC Source and UUT
115 | 114 | Voltage Unbalance Transient Y Y Y Y

Adnormal Operation (2xx)

Steady State Voltage and Frequency

202 Voltage Transients Y Y Y Y Y Y Y Y | High voltage spikes up to 180V or 360V requires Split Phase mode
(FORM2) or Transformer (XFMR) for Single Phase, and Transformer(XFMR)
for Three Phase UUT’s

203 Voltage Modulation Y Y Y Y Y Y Y Y

Frequency Transients

Emergency Operation (3xx)

Steady State Voltage and Frequency

302 Voltage Distortion Y Y Y Y Y Y Y Y | Requires adjustable full- bridge rectifier load
303 Voltage Distortion R R R R R R R R | Requires External Signal Generator and Coupling Transformer

<
<
=<
<
<
<
<
<

304 Voltage Distortion Transients

305 Inrush Current Y Y Y Y Y Y Y Y [ Requires measurement equipment to measure inrush current. May
require special input cabling to meet impedance requirements

Requires adjustable full- bridge rectifier load

<
<
<
<
<
=<

306 Frequency Variations Y Y
Voltage Modulation due to Equipment May require special input cabling to meet impedance requirements

SW|tch|ng Transients (4xx)

Transparency Time Y Y Y Y
402 Voltage Switching Transients 1 Y Y Y Y Y Y Y Y
403 Voltage Switching Transients 2, Part 1A Y Y Y Y Y Y Y Y
404 Voltage Switching Transients w/Freq. Change Y Y Y Y N/A| N/A| N/A | N/A
Power Supply Removal (5xx)
501 Power Line Disconnection Y Y Y Y Y Y Y Y

DCTest' Description DC Test' Description LDC Notes
Normal Operation (1xx) Emergency Operation (3xx)
101 Steady State Voltage Y Ext. Meas. Equipment 301 Steady State Voltage Y | Ext. Meas. Equipment
102 Voltage Transients Y 302 Voltage Ripple Y
103 Voltage Ripple Y 303 Inrush Current Y | Ext. Meas. Equipment
104 Voltage Spikes Y /R | Additional Equip. Req. Equlpment Current Ripple Y | Additional Equip. Req.
105 | inrush Current Y| Ext. Meas. Equipment
106 Voltage Variation due to APU Starting Y Transparency Time
107 Equipment Current Ripple Y /R | Additional Equip. Req. 402 Voltage Switching Transients 1
108 Voltage Spikes due to Equipment Loads | Y/R | Additional Equip. Req. 403 Voltage Switching Transients 2 Y

EPDC Voltage Clamping Devices

Additional Equip. Req. Power Supply Removal (5xx)

Abnormal Operation (2xx) Power Line Disconnection

201 Steady State Voltage Y | Ext. Meas. Equipment
202 Voltage Transients % Note1 : All DC tests require AFX Series
203 Voltage Ripple Y

Notes: Y = Full support. No additional equipment is needed to perform the required AC stimulus ~ N/A = Not Applicable - No Test required
R = Requires additional equipment. Refer to actual Test Standard Documents for details. Z = Prog-Z required
N = Not supported

www.pacificoower.com sales@pacificoower.com Toll Free: 1.800.854-2433 Tel: +1.949.251-1800 Page 6 of 20




Avionics Compliance Test

Airbus AMD24C (A400M)

Scope

The Airbus standard AMD24C, “Electrical characteristics of aircraft AC and DC systems”is based on similar test procedures as are out-
lined in the RTCA/DO-160, Section 16 commercial aviation test standard. However, test levels and applicable levels are different and
unique to the Airbus AMD24C standard. The AMD24C standard is intended to ensure that electrical equipment connected to the AC
power bus of the Airbus M400 military cargo plane behaves in a predictable and safe way.

This test standard covers both ACand DC' power buses. The Pacific Power Source AMD24C test option covers both AC and DC power
groups contained in the test standard as shown in the table below. Some tests may require additional equipment in addition to he
AC power source. Refer to compliance matrix on next page for more details.

Supported Power Groups - AC & DC
The following power groups are included in the AMD24C (M400) test option.

Power Group Description Nominal Voltage Nominal Frequency Phase Modes AMD24C Table
SVF Single-Phase, Variable Frequency, 115V 115Vrms L-N 390 - 620Hz Single Phase C3
TVF Three-Phase, Variable Frequency, 115V 115Vrms L-N 390 - 620Hz Three Phase c4
SCF Single-Phase, Constant Frequency, 115V 115Vrms L-N 400Hz Single Phase C5
TCF Three-Phase, Constant Frequency, 115V 115Vrms L-N 400Hz Three Phase C6
LDC DC Voltage, 28V 28 Vdc DC n/a Cc.7

Test Execution Samples - AMD24C (M400)

The following screens provide some typical captured output
voltage waveforms from the AC Power Source during Airbus
AMD24C Test Sequence execution. Samples shown reflect
two different test conditions from Power Group TVF (Three
phase, variable frequency), test TCF102 - Voltage Transients
- and Test TCF201 — Abnormal Steady State Voltage and Fre-

Probe

quency.

Input

Invert

Figure 7: AMD24C Abnormal Test TCF201.

~ MEASURE \

- 01:40

. . Fi 8: AMD24C LDCDCTi ient Test, 5 dint |
Note1 : All DC tests require AFX Series 'gure ransient fest, > second ntervals
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Avionics Compliance Test

Compliance Matrix AMD24C (A400M)

Test Description
VF CF
Normal Operation (1xx)
101 Steady State Voltage and Frequency Y
102 Voltage Transients Y Y Y Y High voltage spikes up to 160V requires Split Phase mode (FORM2) or
Transformer (XFMR) for Single Phase, and Transformer(XFMR) for Three
Phase UUT's
103 Voltage Modulation Y Y Y Y
104 Voltage Spikes R R R R Requires external Spike Generator with 1000V pos/neg capability
105 Current Distortion R R R R Requires Spectrum Analyzer and CT’s to monitor UUT current
106 Voltage Distortion Y Y Y Y Requires adjustable full- bridge rectifier load (AC)
107 Inrush Current R Z R Z R Z R,Z | Requires measurement equipment to measure inrush current. May require
special input cabling to meet impedance requirements
108 - Frequency Variations Y Y
109 | 108 | Frequency Modulation Y Y Y Y Discrete frequency steps
110 | 109 | Voltage DC Content R R R R Requires AFX Series
111 | 110 | Voltage Modulation due to Equipment R R R R May require special input cabling to meet impedance requirements
112 | 111 | Voltage Spike due to Equip. Load Switching R R R R Requires contactor/relay switching between AC Source and UUT

Adnormal Operation (2xx)

201 Steady State Voltage and Frequency
202 Voltage Transients Y Y Y Y High voltage spikes up to 180V requires Split Phase mode (FORM2) or
Transformer (XFMR) for Single Phase, and Transformer(XFMR) for Three
Phase UUT'’s
203 Voltage Modulation Y Y Y Y
- 204 | Frequency Variations N/A N/A Y Y
Emergency Operation (3xx)
301 - | Steady State Voltage and Frequency Y Y Y Y
302 - | Voltage Distortion Y Y Y Y Requires adjustable full- bridge rectifier load (AC)
303 - | Voltage Distortion Transients R R R R Requires adjustable full- bridge rectifier load (AC)
304 - | Frequency Variations Y Y N/A N/A
305 - Voltage Modulation due to Equipmnt Y Y Y Y Requires measurement equipment to measure inrush current. May require
special input cabling to meet impedance requirements

Switching Transients (4xx)

401 Transparency Time Y Y

402 Voltage Switching Transients 1 Y Y Y Y

403 Voltage Switching Transients 2 Y Y Y Y
404 - | Voltage Switching Transients w/Freq. Change Y Y N/A N/A

Undervoltage Operation (5xx)
501 Power Failure Y Y Y Y

LDCTest' Description LDCTest' Description
Normal Operation (1xx) Emergency Operation (3xx)
101/APU | Steady State Voltage Y 301 Steady State Voltage Y
102/APU | Voltage Transients R AC&DC not supported 302 Voltage Ripple
103/APU | Voltage Ripple R Requires function generator 303 Inrush Current Y
and coupling transformer
104 Voltage Spikes R Requires Spike Generator
105/APU | Inrush Current Y 401/APU | Transparency Time Y
106 Voltage Variations due to APU start Y 402/APU | Voltage Switching Transients 1
107 DC Ripple Voltage due to Equipment N Test is not supported 403/APU | Voltage Switching Transients 2
108 Voltage Spike due to Equip. Load Y Undervoltage Operatlon (5%x)

Abnormal Operation (2xx)
201/APU
Notel : All DC tests require AFX Series

Voltage Transients AC&DC not supported

Notes: Y = Full support. No additional equipment is needed to perform the
required AC stimulus
R = Requires additional equipment. Refer to actual Test Standard
Documents for details.
N = Not supported
N/A = Not Applicable - No Test required
Z =Prog-Z required
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Avionics Compliance Test

Boeing 787B3-0147 (B787)

Scope

The Boeing Company 787B3-0147 Test Standard is generally based on the RTCA/DO-160, Section 16 commercial aviation test
standard but has several additional test requirements. This standard is intended to insure that electrical equipment connected
to the AC or DC power bus of the 787 Dreamliner behaves in a predictable and safe way.

The Pacific Power Source, Inc. BOEING 787B3-0147 test sequence option is based on the 787 Electrical Power Quality and
Design Requirements Document, and consists of test sequences for single-phase and three-phase equipment in AC power
categories. This BOEING 787B3-0147 option covers all AC power groups contained in the test standard.

Supported Power Groups - AC
The following power groups are included in the 787B3-0147 test option.

Power Group Description

AC All AC Power Groups

Compliance Matrix 787B3-0147

The Boeing 787B3-0147 option supports all AC power related tests that fall within the performance envelope of the AC power
source model used. For optimal performance, the LMX Series is recommended. Alternatively, the AFX or MSA Series may be
used to support 787B3-0147 testing. Note that the 787 test software will allow acquisition of measurement data during the
test execution but additional external test equipment is generally required as well to monitor EUT performance. The compli-
ance matrix shown here applies to the AC Stimulus requirement of the test standard only.

The table below summarizes the available test coverage for the test standard. For details, refer to the Boeing standard docu-

ment.
Description Low Voltage High Voltage Notes
Individual Phase Voltage Y Y
Average of Three Phase Voltages Y Y No specified test
Phase Displacement N/A N/A

Phase Voltage Unbalance
Voltage Modulation
Total Harmonic Content

Requires arbitrary waveform capability

Individual Harmonic Content
DC Content
Frequency Modulation

Not supported, requires additional equipment

Requires AFX Series

Voltage Transients

Voltage Spikes

Maximum Ramp Rate

Frequency Transients

Multiple Stroke Power Interruptions
Abnormal Individual Phase Voltage
Abnormal Average of Three Phase Voltages

Not supported, requires additional equipment

Abnormal Voltage Transients
Abnormal Maximum Ramp Rate

Abnormal Frequency Transients
Abnormal DC Content
Supplementary Transient Tests

Requires AFX Series

<|z[=<|=<|=<| <|=<|[<|=<|<|[=|<|=<|[=|=]|<]|<]|<
<|z[=<|=<|=<]| <|=<|<|=<|<|[=|<]|<|=|=]|<]|<]|<

Notes: Y =Full support. No additional equipment is needed to perform the required AC stimulus N/A = Not Applicable - No Test required
R = Requires additional equipment. Refer to actual Test Standard Documents for details. Z = Prog-Z required
N = Not supported
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Avionics Compliance Test

MIL-STD-704, Rev A and Rev F.

Scope
MIL-STD-704 is published by the US Department of Defense and provides test requirements for both AC and DC power buses on
military aircraft. Both fixed 400Hz and 60Hz frequency power buses as well as variable (wild) frequency power buses ranging from
360Hz to 800Hz are covered by Revision F of the standard. These tests are performed to ensure compliance of electrical equipment
used on military airplanes. The MIL-STD-704A test option is available to support legacy avionics systems that were placed in opera-
tion under revision A. Both versions can be installed on the same PC.

The MIL-STD-704 standard covers both AC and DC power applications. The Pacific Power Source MIL-STD-704 A & F test options cov-
ers all AC power groups contained in the test standard as shown in the table below.

Supported Power Groups
The following power groups are included in the MIL-STD-704F test option. MIL-STD-704A covers fixed frequency only.

Power Group Description Nominal Voltage =~ Nominal Frequency Phase Modes
SAC Single-Phase, 400 Hz Constant Frequency, 115V 115Vrms L-N 400Hz Single Phase
TAC Three-Phase, 400 Hz Constant Frequency, 115V 115Vrms L-N 400Hz Three Phase
SVF Single-Phase, Variable Frequency, 115V 115Vrms L-N 360 - 800Hz Single Phase
TVF Three-Phase, Variable Constant Frequency, 115V 115Vrms L-N 360 - 800Hz Three Phase
SXF Single-Phase, 60 Hz Constant Frequency, 115V 115Vrms L-N 60Hz Single Phase
LDC 28VDC utilization equipment MIL-STD-704 compliance tests 28Vdc n/a n/a
HDC' 270VDC utilization equipment MIL-STD-704 compliance tests 270Vdc n/a n/a
Note 1: DC tests require AFX Series power source models.
AC Power Test Execution Samples - MIL-STD-704 STD-704 Test Sequence execution. Samples shown reflect two
different test conditions from Table |, Figure 3 in the MIL-STD-704
The following screens provide some typical captured output document (Voltage Transients) see Figure 1 and a Momentary
voltage waveforms from the AC Power Source during MIL- Power Interruption, see Figure 2.

10.00ms ) '35 Hi e s

2
8
g
g
E

Figure 9: MIL-STD-704F, Power Group TAC, Section 109, Test Condition KK Figure 10: MIL-STD-704F, Power Group TAC, Section 601, Test Condition A

DC Power Test Execution Samples — MIL-STD-704 STD-704 Test Sequence execution. Samples shown reflect two
different test conditions, LDC105 complete sequence (Figure 3)
and HDC 201 detail view (Figure 4).

The following screens provide some typical captured output
voltage waveforms from the DC Power Source during MIL-

H [ £ @

CURSOR

g

Figure 11: MS704F, LDC 105 sequence @ 50 S/div - Multiple Test Conditions Figure 12: MIL-STD-704 Rev F, HDC 201 Cond K@ 10 mS/div - Detail
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Avionics Compliance Test

Compliance Matrix MIL-STD-704F

Test Description SAC TAC SVF TVF SXF Notes
Normal Operation (1xx)

101 | Load and Current Harmonics Measurements Y Y Y Y Y | Additional Power Measurement Equipment recommended for
capturing for UUT performance

102 | Steady State Limits Y Y Y Y Y

103 | Voltage Phase Difference N/A Y N/A | Y | N/A | Not applicable for Single phase UUT's

104 | Voltage Modulation Y Y Y Y Y

105 | Frequency Modulation Y Y Y Y Y

106 | Voltage Distortion Spectrum R R R R R | Requires Function Generator, Spectrum Analyzer, 50uH inductors,
10uF Cap

107 | Total Voltage Distortion Y Y Y Y Y

108 | DCVoltage Component Y Y Y Y Y | Requires AFX in AC+DC Mode

109 | Normal Voltage Transients Y Y Y Y Y | Requires Split Phase mode (FORM2) or Transformer (XFMR) for
Single Phase, and Transformer(XFMR) for Three Phase UUT's

110 | Normal Frequency Transients Y Y Y Y Y

Transfer (2xx)

201 | Power Interrupt Y Y Y Y Y | Requires Split Phase mode (FORM2) or Transformer (XFMR) for
Single Phase, and Transformer(XFMR) for Three Phase UUT's

Abnormal Operation (3xx)

301 | Abnormal Limits for Voltage and Frequency Y Y Y Y Y

302 | Abnormal Voltage Transients Y Y Y Y Y | Requires Split Phase mode (FORM2) or Transformer (XFMR) for
Single Phase, and Transformer(XFMR) for Three Phase UUT's

303 | Abnormal Frequency Transients Y Y Y Y Y
Emergency Operation (4xx)

401 |Emergency LimitsforVoltageandFrequeney | Y | v | v /v ] v |

Starting (5xx)

- Not Typically Required Not applicable to AC powered equipment

Power Failure (6xx)

601 Power Failure Y Y Y Y Y
602 | One Phase and Two Phase Power Failures N/A Y N/A [ Y | N/A
603 | Phase Reversal Y Y Y Y Y

DC Test'

Description DC Test' Description LDC HDC Notes

Normal Operation (1xx) Abnormal Operation (3xx)
101 Load Test Y Y Ext. Meas. Equipment Abnormal Steady State Voltage
102 Steady State Limits for voltage Y Y Abnormal Voltage Transients
103 Voltage Distortion Spectrum R R Additional Equip. Req. Emergency Operation (4xx)
104 | Total Ripple Y/R | Y/R |AFXorextequipment | 401 |TransparencyTime | Y | Y | |
Normal Voltage Transients Y Y Starting Operation (5xx)

I 2 2

201 Power Failure Operation (5xx)
i . 601 Power Failure Y
Note1 : All DC tests require AFX Series
602 Polarity Reversal Y Y | Requires AFX in DC Mode
Notes: Y =Full support. No additional equipment is needed to perform the required AC stimulus N/A = Not Applicable - No Test required
R = Requires additional equipment. Refer to actual Test Standard Documents for details. Z = Prog-Z required

N = Not supported




Avionics Compliance Test

MIL-STD-1399-300, Rev B.
Scope

MIL-STD-1399-300 is published by the US Department of Defense, Navy and provides test requirements for shipboard AC power.
Both fixed 400Hz and 60Hz frequency power buses are covered by Revision B of the standard. These tests are performed to ensure
compliance of electrical equipment used on Navy vessels.

The MIL-STD-1399-300 standard covers AC power applications only. The Pacific Power Source MIL-STD-1399-300B test option covers
all power groups contained in the test standard as shown in the table below.

Supported Power Groups
The following power groups are included in the MIL-STD-1399-300B test option.

Type Description Nominal Vac Frequency Form
Single-Phase, 60 Hz, 115V 115 Vrms 60Hz Single Phase
Single-Phase, 60 Hz, 440V 440 Vrms 60Hz Single Phase
Single-Phase, Grounded, 60 Hz, 115 V (avionic shops) 115 Vrms 60Hz Single Phase
Three-Phase, 60 Hz, 115/200V 115/200 Vrms 60Hz Three Phase
Three-Phase, 60 Hz, 254/440V 254/440 Vrms 60Hz Three Phase
Three-Phase, Grounded, 60 Hz, 115/200V (avionic shops) 115/200 Vrms 60Hz Three Phase
Single-Phase, 400 Hz, 115V 115V rms 400Hz Single Phase

| Single-Phase, 400 Hz, 440V 440 Vrms 400Hz Single Phase
Three-Phase, 400 Hz, 115 /200V 115/200 Vrms 400Hz Three Phase
Three-Phase, 400 Hz, 254/440V 254/440 Vrms 400Hz Three Phase
Single-Phase, 400 Hz, 115V 115 Vrms 400Hz Single Phase
Single-Phase, 400 Hz, 440V 440 Vrms 400Hz Single Phase
" Single-Phase, Grounded, 400 Hz, 115 V (avionics shops/service) 115 Vrms 400Hz Single Phase
Three-Phase, 400 Hz, 115/200V 115/200 Vrms 400Hz Three Phase
Three-Phase, 400 Hz, 254/440V 254/440 Vrms 400Hz Three Phase
Three-Phase, Grounded, 400 Hz, 115/200 V (avionics shops/service) 115/200 Vrms 400Hz Three Phase

Test Execution Sample - MIL-STD-1399-300B

The following screens provides a typical captured output
voltage waveforms from the AC Power Source during MIL-
STD-1399 Test Sequence execution.

Figure 13: MIL-STD-1399-300 Rev B, Type |, Section 5.3.2.2

www.pacificoower.com sales@pacificpower.com Toll Free: 1.800.854-2433 Tel: +1.949.251-1800 Page 12 of 20




Avionics Compliance Test

Compliance Matrix MIL-STD-1399-300

MIL-STD-1399 Test Description Test Category

SECTION No. Type | Typelll Type lll
53.1.2 Voltage and frequency tolerance test Y Y Y
53.2.2 Voltage and frequency transient tolerance and recovery v y y
test
533 Voltage spike test R R R
5.34.2.1 Emergency condition test - 70 msec power interruption Y v v
test
53.4.2.2 Emergency condition test - 2-Minute power interrup-
. Y Y Y
tion test
5.3.4.23 Emergency condition test - Power source decay test Y Y Y
534.24 Emergency condition test - Positive excursion test Y Y Y
5352 Grounding test Y Y Y
5.3.6 User equipment power profile test R R R
53.7 Current waveform test R R R
5.3.8.2a Voltage and frequency modulation test - Voltage modu- Y v y
lation test
5.3.8.2b Voltage and frequency modulation test - Frequency
. Y Y Y
modulation test
5.3.8.2c Voltage and frequency modulation test - Combined
. Y Y Y
voltage and frequency modulation test
53.9.2 Simulated human body leakage current tests for per- y y y
sonnel safety

Notes: Y = Full support. No additional equipment is needed to perform the required AC stimulus N/A = Not Applicable - No Test required
R = Requires additional equipment. Refer to actual Test Standard Documents for details. Z = Prog-Z required
N = Not supported
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Avionics Compliance Test

RTCA/DO-160, Section 16, Rev G.

Scope
The Radio Technical Commission for Aeronautics (RTCA) is an industry organization that publishes the DO-160 Commercial Avionics
Test standard which covers Environmental Conditions and Test Procedures for Airborne Equipment. These tests are performed to
ensure compliance of electrical equipment used on commercial airplanes.

Supported Power Groups
The following power groups are included in the RTCA/DO-160 test option. DC Power Tests are only supported on AFX Series.

Power Group Description Nominal Voltage Nominal Frequency Phase Modes
115Vrms L-N
ACF AC Power, Constant Frequency 400Hz
230Vrms L-N
_ 115Vrms LN 1 Phase
ANF AC Power, Narrow Variable Frequency 360 - 800Hz and
230Vrms L-N
3 Phase
. . 115Vrms L-N
AWF AC Power , Wide Variable Frequency 360 - 800Hz
230Vrms L-N
Cat.A, 28dc DC Power Test 28 Vdc n/a n/a
CatB, 14Vdc | DC Power Test 14 Vdc n/a n/a
CatB,28Vdc | DC Power Test 28 Vdc n/a n/a
Cat Z,28Vdc | DC Power Test 28Vdc n/a n/a
Cat D, 270Vdc | DC Power Test 270 Vdc n/a n/a

AC Power Test Execution Samples - DO160 160 Test Sequence execution. Samples shown reflect two differ-

The following screens provide some typical captured output ent test conditions from Section 16.5.1.4, Momentary Power In-
voltage waveforms from the AC Power Source during RTCA/DO- terruptions.

TWLNOZINOH /
__TYINOZIHOH /

Figure 14: DO-160G Section 16.5.1.4 b Test Condition 7 Figure 15: DO-160G Section 16.5.1.4 b-Test Condition 9

DC Power Test Execution Samples - DO160 Test Sequence execution. Samples shown reflect two different

The following screens provide some typical captured output test conditions, 16.6.2.4d Cat B, 28Vdc (Figure 16) and 16.6.1.4c
voltage waveforms from the DC Power Source during DO160 Cat D, 270Vdc (Figure 17).

Figure 16: DO160G_AFX_16.6.2.4d_catB_28V_Abnormal_Surges Figure 17: DO160G_AFX_16.6.1.4c_catZ_270V_Normal_Surge
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Avionics Compliance Test

Compliance Matrix RTCA/DO-160

Phases

Section

ACF ANF

AWF

Notes

16.5.1.1.b1 | Normal Voltage & Frequency Y Y Y
16.5.1.2 Normal Voltage Modulation Y Y Y
16.5.1.3 Normal Frequency Modulation Y Y Y
16.5.1.4b | Normal Momentary Power Interruptions - Test 1 Y Y Y
16.5.1.4.c Normal Momentary Power Interruptions - Test 2 Y Y Y
16.5.1.5.1.b | Normal Surge Voltage Y Y Y | High voltage spikes up to 160VAC or 320VAC, requires Split Phase mode (FORM2)
or Transformer (XFMR)
Single [16.5.1.6.b | Normal Frequency Variations Y Y Y
Phase [16.5.1.7 Normal Voltage DC Content Y/R | Y/R | Y/R [Requires AFX Series
16.5.1.8.2 | Normal Total Harmonic Distortion Y Y Y | Specification allows either clipped waveform or full-wave bridge rectifier load
16.5.2.1.b | Abnormal Volt/Freq Limit Steady State Y Y Y
16.5.2.2 Momentary Undervoltage Operation Y Y Y
16.5.2.3.1 | Abnormal Surge Voltage Y Y Y | High voltage spikes up to 180VAC or 360VAC, requires Split Phase mode (FORM2) or
Transformer (XFMR)
16.5.2.3.2 | Abnormal Frequency Transients Y Y Y
16.5.1.1.c | Normal Voltage & Frequency Y Y Y
16.5.1.1.ce | Emergency Voltage & Frequency Y Y Y
16.5.1.2 Normal Voltage Modulation Y Y Y
16.5.1.3 Normal Frequency Modulation Y Y Y
16.5.1.4b | Normal Momentary Power Interruptions - Test 1 Y Y Y
16.5.1.4.c | Normal Momentary Power Interruptions - Test 2 Y Y Y
16.5.1.5.1.b | Normal Surge Voltage Y Y Y | High voltage spikes up to 160VAC or 320VAC, requires Transformer(XFMR)
16.5.1.6.b | Normal Frequency Variations Y Y Y
Three
Phase |16.5.1.7 Normal Voltage DC Content Y/R | Y/R | Y/R | Requires AFX Series
16.5.1.8.2 | Normal Total Harmonic Distortion Y Y Y | Specification allows either clipped waveform or full-wave bridge rectifier load
16.5.2.1.c | Abnormal Volt/Freq Limit Steady State Y Y Y
16.5.2.2 Momentary Undervoltage Operation Y Y Y
16.5.2.3.1 Abnormal Surge Voltage Y Y Y | High voltage spikes up to 180VAC or 360VAC, requires “Transformer Coupled” AC Source
capability
16.5.2.3.2 | Abnormal Frequency Transients Y Y Y
16.5.2.4.ab | Loss Of Phase Input N/A Y Y
16.5.2.4.cd | Loss Of Phase Input N/A Y Y

DC Test

Description

16.6.1.1- .4 Normal Voltage, Ripple, Interrupts, Surge Y Y Y Y Y

16.6.1.2 Ripple R R R R R

16.6.1.5 Engine Starting Under Voltage Y N/A Y Y N/A

16.6.1.6 Exposed Voltage Decay Time N/A N/A N/A N/A Y Test is not supported
16.6.2.1 Voltage Steady State Y Y Y Y Y

16.6.2.2 Low Voltage Conditions Y N/A Y N/A N/A

16.6.2.3 Momentary Under Voltage Y Y Y Y Y

16.6.2.4 Abnormal Surge Voltage Y Y Y Y Y

Notes: Y = Full support. No additional equipment is needed to perform the required AC stimulus N/A = Not Applicable - No Test required
R = Requires additional equipment. Refer to actual Test Standard Documents for details. Z = Prog-Z required

N = Not supported
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Avionics Compliance Test

Common Features

Since all available avionics test options are integrated into the UPC Studio Test Manager, they share a common set of features and capabili-
ties which makes it easy for the operator to perform these tests. It also ensures consistency of user interface and operation when moving
between different test standards.

Test Execution Control

The operator has complete control over Test Sequence execution by running the entire Test Sequence or single stepping through
one test condition at a time. This allows for any anomaly observed on the UUT to be analyzed in more detail by stepping or loop-
ing on an individual stimulus test condition. If needed, specific test conditions can be skipped by deselecting the Step selection
check box that precedes each step in the Test Sequences. This allows selective execution of test conditions in a Test Sequence
to be setup.

¥

71 Test Sequence - SIM=141517.v520 - TAC_201.85q E==ECE

[ Obeciive || Preferences | StepViakue/Commert | Step Rresul |
STANDARD: MIL-STD 704 Rev F - TAC201

AIRCRAFT ELECTRICAL OFERA : | Run Step Stop
PARAMETER Power | Continue  Run to Next Step
NOTES:
This test ure i5 wsed to verfy that three phase, 115 Volt, 4
poweratfiization equipment operates and maintains spec rformance when subjected to -
" Stopped Step Total Elapsed Remaining
——— 2 Gol 0055041200 00000072700 005456 5500
b EEsE| S @|F %W 0005002625  OGLOCO7.2700 000452395
—Ste——Dercrption Value Comment Fesult F
~ 1 @Sﬁ'pt St nepod fornat lag: Initialize Repoc foemat lags. ﬂl Passed
=i 2 B User inged LT Past Husber UUT Serial Mumber Co...  Test Information Ertry &) Passed
=] 35} Contial Oustput Enabibe S50 (Open Output Felays, C5C set to ON ) Pacsed
= 4 (2 User Prompt Conneel LIUIT bo the AC Powes Souce - Connect LILIT 10 AC Source Dt &) Paszed
w 5 [ Steady State Va=1150Vb=1150Ve=1150 F=4000  Steady Stale Vokage Frequency &) Paszed 3
wl & §& Conbiol Dlutpust Erabibe Change Dutput Enable [Close Dutput Rel . &) Pazsed
* 7 i?ﬂ Uiser Prompt Perfosm the folloving steps phicd to pressr,. UUT WamUp ﬂ'P-med
w 8 [P Steady State Wae115.0 Vbe115.0 Ves115.0 F=200.0 TACZ01 - Tezt Condtion & - 5 times @ 60, @) Passed

A set of execution controls is located-above the Test Sequence listing in the UPC Test Manager window. Available options are
Start, Continue, Run Step, Run to Next Step (Single step mode) and Stop.

Customization of Test Routines

All Test Sequence files are provided from the factory to comply with the relevant test standard requirements. Test files can be password
protected using a password so they cannot be edited by unauthorized personnel. Any changes made to the Test Sequence files will
result with a automated incremental revision number. Modified Test Sequences may be used to support future revision changes to the
standard or to provide additional AC or DC power stimulus beyond the standard requirements.

If modification or changes are needed, it is recommended to save the original files provided as a restore point or retain the original dis-
tribution setup file so the original version of the Test Sequences can be restored at any time.
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Avionics Compliance Test

Comprehensive Test Reports

Properly documenting the power sequences applied to the unit under
test is a key requirement for vendors to prove compliance with relevant
Avionics test standards. This involves detailed documentation on AC
power stimulus, conditions and EUT performance as evidenced by volt-
age, current and power measurements.

Wi

The Pacific Power Source’s Avionics test options provide built-in report
generation using a universal Rich Text Format (RTF) report file which can u
be printed or converted to several other formats such as PDF and HTML. o

Test reports include details for each power group on the nature and dura-
tion of power stimulus patterns, measured data and any comments and e
test results entered by the operator during the test based on his observa- H
tions of the Equipment under test. A report template is used to format
these reports and the user has the ability to customize these reports by
adding company logo’s and names to the provided report templates.

0 L L

SIRI "

"N

iy

i1

At any time during the execution of the Test Sequence, the test report that
is being generated can be pre-viewed on screen by clicking on the “Show
Test Report”button in the test window. At the end of the test, the report is
saved and the operator is provided with the opportunity to assign a spe-
cific report file name.

Figure 18: Sample Test Report
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Avionics Compliance Test

IEC Compliance Test System

If your requirements include compliance testing of commercial or industrial products, Pacific Power Source also offers complete
Harmonics and Flicker Test Systems including IEC 61000-4 Immunity Test Sequences.

Refer to our ECTS2 Series and EMC Compliance Test Option data sheet available online for more information.

|EC Standard Category  Description Supported Version Edition Dated

IEC61000-3-2 Emissions | Limits for harmonic current emissions (equipment input current <16 A per phase) IEC61000-3-2:2018 RLV 50 2018-01-26

IEC61000-3-3 Emissions | Limitation of voltage changes, voltage fluctuations and flicker < 16 A per phase IEC61000-3-3:2013-+AMD1:2017 CSV 3.1 |2017-05-18

IEC61000-3-11 | Emissions | Limitation of voltage changes, voltage fluctuations and flicker < 75 A and subject to IEC61000-3-11:2017 RLV 2.0 |2017-04-21
conditional connection

IEC61000-3-12 | Emissions | Limits for harmonic currents produced by equipment connected to public low-voltage IEC61000-3-12:2011 2.0 |2011-05-12
systems >16 A and < 75 A per phase

IEC61000-4-7 Reference | Testing and measurement techniques - General guide on harmonics and interharmonics IEC 61000-4-7:20024+-AMD1:2008 CSV 2.1 |2009-10-28
measurements and instrumentation

IEC61000-4-15 | Reference | Testing and measurement techniques — Flickermeter — Functional and design specifications | IEC 61000-4-15:2010 RLV 2.0 ]2010-08-24

IEC60725 Reference | Reference impedances and public supply network impedances <75 A per phase IECTR 60725:2012 3.0 2012-06-27

[EC61000-4-11  |Immunity | Testing and measurement techniques - Voltage dips, short interruptions and voltage varia- | IEC 61000-4-11:2020 RLV 3.0 2020-01-28
tions immunity tests

IEC61000-4-13 | Immunity | Harmonics and interharmonics includingmains signalling at a.c. power port, low frequency | IEC 61000-4-13:2002+AMD1:2009+A 1.2 |2015-12-14
immunity tests MD2:2015 CSV

[EC61000-4-14  |Immunity | Voltage fluctuation immunity test for equipment with input current not exceeding 16 A per | IEC 61000-4-14:1999-+AMD1:2001+A 1.2 |2009-08-12
phase MD2:2009 CSV

IEC61000-4-17  |Immunity | Ripple on DCinput power port immunity test IEC61000-4-17:1999+AMD1:2001+A 1.2 ]2009-01-28

MD2:2008 CSV

IEC61000-4-27 | Immunity | Unbalance, immunity test for equipment with input current not exceeding 16 A per phase | IEC 61000-4-27:2000+AMD1:2009 CSV 1.1 ]2009-04-07

IEC61000-4-28 | Immunity | Variation of power frequency, immunity test for equipment with input current not exceeding | IEC 61000-4-28:1999+AMD1:2001+A 1.2 |2009-04-07
16 A per phase MD2:2009 CSV

[EC61000-4-29  |Immunity |Voltage dips, short interruptions and voltage variations on d.c. input power portimmunity | IEC 61000-4-29:2000 1.0 |2000-08-30
tests

[EC61000-4-34 | Immunity | Voltage dips, short interruptions and voltage variations immunity tests for equipment with | IEC 61000-4-34:2005+AMD1:2009CSV | 1.1 | 2009-11-26
mains current more than 16 A per phase

IECTR 61000-4-37 | Calibration | Calibration and verification protocol for harmonic emission compliance test systems IECTR 61000-4-37:2016 1.0 ]2016-01-07

IECTR 61000-4-38 | Calibration |Test, verification and calibration protocol for voltage fluctuation and flicker compliance test | IECTR 61000-4-38:2015 1.0 |2015-08-24

systems

IEC Standards and Editions supported by ECTS2 Series EMC Test Systems

|IEC Immunity

C Immunity Test Routines

EMC COMPLIANCE TEST SYSTEMS
ECTS2 SERIES

Aundshie b tires

PR -

PRI BT

¢ R Mg o o gt e
i —r ey -

& ECES4AR Mameni s
iy s ety . L
o e

Y International
IEC

Elecirotechnical
M. Commission

s fppeisap S
- R rom X gl e purt b
=R G bty Tt
e .

s ad X7 b shatins of e Eusspman Urion. (1) Thes Divert tee
Wb A reslt @ larps mamber

Do

© CHSS 20 Uk oty b o iy
AT P L B g e A B
vy

-

i b o
- Mg g o, e vsegicn
e (=

il A Of TG

e pepins escrbetest
ey
G sl al B CIBO Rt otttz A b e B st ke S50 51 th Ptk s Vol
P T e B eyt s o e B 0104.a Tt i 61600 A A AR G
el teriry T Selrenen D32 B 410000 it - A e e
i ety 1 e ety 1 srury ermpbareie mth I rach eyt
HICADAMA Sarmon 16 Ovarview g s v i r bariati o AT
i . dnabls eyt i o LR b 1 Theen st b thons preeuct e JEC st ot ebrichial
ey et BI04 et
% wppon sngh i 0 the renaet sandard For
wd o e i R ety et . DN et el hat s il
parehaa iy Aerees K L1106 1, TRz e e ks S,
il MC teuibsmans” B calls s which
oty TEHOD4 - | e ey = 410004 ey munc e Wi peoduct 2 § speieitiand
= e byt e s R et o e . 29 20 0 vl 0 8 s g
gy 2 i Syt i, e gt G it % AT, The comoact el o e e
s Jrebet gy
. om o oy i by o §
WCncusce, L I Pacihc Fower Sourcas EC Tral opiion pdargs.

M standards inducied
syl - P — B, 0 ACcoachc Wnnky SCaptie KL 6H00-410 chi

iyt ot o e 1 bt ot g ko
ot e At et i o 4 f B, T ik

Toll Free: 1.800.854-2433

www.pacificoower.com

sales@pacificpower.com Tel: +1.949.251-1800 Page 18 of 20




Avionics Compliance Test

Recommended AC Source Models

All Pacific Power Source products with programmable controllers support Avionics test [& —_— =
options covered by this data sheet. This includes AFX, LMX, ASX and MS Series (with

external SCU/UPC controller). The best performance AC Source models for these tests
are the Linear Technology LMX Series, available in power levels of 500VA to 30kVA. The
high bandwidth of the linear amplifiers provides optimum harmonics generation and N~ a.aiiiiri)
high frequency small signal support for modulation and distortion generation tests. ‘

The AFX Series offer an economical alternative if avionics testing is not the only or -
primary application or if DC testing and AC+DC Tests are required. For high power ap-
plications, the AFX or MS Series offers the best alternative. LMX Series

The optimal AC Power Source model and configuration will depend largely on your
specific avionics test requirements. Factors to consider are required maximum test
voltage, UUT power requirements and phase modes.

Test Voltage Requirements

Test labs that may have to test for all standards and all possible nominal voltage
values should consider using three phase mode AC Power Source with a suitable
output transformer option to provide maximum coverage. A 3.0:1 transformer ratio
will support the 360Vrms that is required for some of the transient tests in ABD, and
DO160. If most testing is done at 115VL-N nominal output voltage, a 1.5:1 Trans-
former option or AFX Series unit will provide optimal output power.

Programmable Impedance

For optimal performance, Prog-Z is recommended for all avionic test options.
AFX-Series

Output Power Requirements

It is important not to undersize the AC Power Source for these types of tests. Several
tests require to addition of a load in parallel to the UUT which increases the required
power output of the AC Power Source beyond the rating of the UUT. Also consult
the voltage versus current de-rating charts of the power source model to verify it
provides adequate current at the required test voltages, including abnormal and
emergency voltage levels.

Phase Mode

A power source with three phase output mode capability is often required for avi-
onics testing as many of the UUT’s found in avionics require three phase input. This
helps reduce the per phase current compared to a single phase AC input UUT which
is especially important at higher UUT power levels. A three phase AC Power Source
can be used in single phase mode as well which covers all UUT types. If only single
phase UUT's are ever tested, a single phase model may suffice.

PACIFIC

Freq uency Ra nge L] POWER SOURCE
All Pacific Power Source’s AFX, ASX and LMX Series power sources provide output
frequency operation up to 1200Hz or higher to support both 400Hz fixed and 360-
800Hz variable frequency avionics testing.

In view of the wide range of configurations and options available in Pacific Power
Source Inc’s product line, we recommend you contact one of our applications engi- MS-Series
neers to discuss your requirements and determine the most cost effective solution for

your avionics testing needs.

www.pacificoower.com sales@pacificpower.com Toll Free: 1.800.854-2433 Tel: +1.949.251-1800 Page 19 of 20




= = POWER SOURCE Avionics Compliance Test

Ordering Informa

The Leader in
| OPTIONS [ | rewson || P [ | DESCRIPTION | AC Power TEChﬂOIOgy
[0 ABDO0100.1.8E (A380) E 149102 Airbus ABD0100.1.8, Rev E, Test Sequences . .
[0 ABDO0100.1.8.1C (A350) C 149125 Airbus ABD0100.1.8.1, Rev C, Test Sequences An, early ploneer m the d_evelopme,nt
[0 AMD24C (A400M) C 149127 Airbus AMD24C, Rev C, Test Sequences solid-state power conversion equip-
[ Boeing 787B3-0147 (787) C 149126 Boeing 787B3-0147 (787), Rev C, Test Sequences ment, Pacific Power Source continues to
O MIL-STD-704A A 149112 DoD MIL-STD-704, Rev A, Test Sequences develop, manufacture, and market both
O MIL-STD-704F F 149101 DoD MIL-STD-704, Rev F, Test Sequences linear and high—performance PWM AC
[0 MIL-STD-1399-300B B 149130 DoD MIL-STD-1399, Rev B, Test Sequences . 0
O DO-160G G 149124 RTCA/DO-160, Section 16, Rev G, Test Sequences Power Sources. Pacific Power’s reputa-
tion as a market and technology leader is
Order E | best demonstrated by its continuing in-
rder Example vestments in both research and develop-
. LRJLCCAT/D?&/} 60G ! ment and world-wide customer support.
. es anager License . . .
- Licenses for RTCA/DO-160 Rev G Test Se- With corporate owned offices in the Unit
quence and UPC Test Manager ed States, Germany, the United Kingdom,
and China, local personalized support is
. . always available.
Typical Delivery Items y

« Test Sequence Files FTP Download
« User Documentation in PDF Format

Support on Models

« LMX Series (AC Tests only)

+ ASX Series (AC Tests only)

« AFX Series (AC, DC and AC+DC Test)
« MS Series (AC Tests only)

ECTS2 Series EMC Test Systems 45kVA AC+DC

——\
— POWER SOURCE
17692 Fitch, Irvine, CA 92614 USA
Phone: +1949.251.1800
Fax: +1949.756.0756
Toll Free: 800.854.2433
E-mail: sales@pacificoower.com
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