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This specification covers the requirements for solid-state frequency
converters with 480 [or 3801 V 3-phase, 60 [or 501 Hz input and 115/200 V,
3-phase, 400 Hz output capable of powering aircraft type loads requiring
MIL-STD-704D quality power.

The frequency converter shall be a self-contained unit suitable for the

environment of intended use.

Typical applications include dedicated use at

passenger loading bridges (mounted under the bridge in telescoping bridge
applications or fixed installation at base of stationary type loading

bridges) with weatherproof enclosures or hangar/lab use where indoor fixed
or port

GENERAL:

Applicalle Publications: The publications listed below>form a
specifidation to the extent referenced herein. The publicatio
referred to in the text by the basic designation only.

The publications listed below can be obtained by /ordering thro
following address:

Military Standards/Specification

NEMA

ANSI

ble units can bhe used

manding Officer

al Publications and Forms Cefter
n: NPFC 3015

1 Tabor Avenue

ladelphia, PA 19120

lications

ional Electrical Manufacturers Association
T L. St. NaoMd.

tications

part of this
NS are

ugh the

1430 Broadway
New York, NY 10018
(212) 354-3300

UL Standards

Underwriters Laboratories
333 Pfingsten Road
Northbrook, IL 60062
(312) 272-8800
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.1.7 Society of Automotive Engineers, Inc. (SAE) Publications:

SAE J1175 MAR85 - Bystander Sound Level Measurement Procedure for Small

ne
M

General Requirements:

Engine Powered Equipment

Provide a solid-state frequency converter with
accessories, auxiliary equipment, and associated work as specified.

2.2.1 Materials: ATl materials shall be new, unused, and suitable for the

purpose intended.

2.2.1.1 Magnetic Devices:

2.2.1.2 Eleckrical Design:

sectfions:

— Input rectifier
- 40D Hz inverter

A1l power transformers and inductors shall be
Class—180Q in accordance with Ul 1446

The circuitry shall consist of the fol]

stage
stage

- Regtifier/inverter control and drive logic

— Prptection, alarm and control features for

interface

- 40D Hz output circuit

2.2.1.2.1 Input Rectifier Stage: The input<circuit shall provide

1k-in" on start-up to minimize inrush on the utility

owing major

unit, aircraff{ and bridge

smooth
ower line.

The input circuit shall provide sufficient isolation and|reduction of
the rectifier-induced harmonitc noise from reflecting on

the input

The dnverter section shall consist of power

: 1conductor units to provide a derived sine wave output.

c. Relative humidity 10 to 100% (noncondensing).

capable of
following

125°F) when

0" to +140°F).

d. Altitude - Operation at any altitude up to 6600 feet (2000 meters)
above sea level without derating.

e. HRind-Loading (outdoor) - Operation up to 90 mph.

2.2.3 Life Expectancy: The frequency converter shall be designed for a minimum
life expectancy of 15 years with routine servicing and periodic
adjustment. Periodic inspections other than routine servicing shall not
be required at intervals of less than 2000 h.
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3. PRODUCT:

3.1 Material and Equipment: Materials and equipment shall conform to the
referenced specifications and standards and to the specifications herein.
Electrical ratings shall be as indicated.

3.1.1 Efficiency: When operated at nominal input voltage and full load at 0.8
power factor lagging, the efficiency of the frequency converter shall not
be less than 92%.

3.1.2 Electromagnetic Interference: The electromagnetic interference emission
characteristics of the unit shall be compatible with aircraft environment.

3.1.3 -Audib1e Noise Level: The converter noise level shall not _-ex¢eed an "A"
scale [measurement of 71 dB at a distance of 6 ft (2m) from’the unit using
procedures in accordance with SAE J1175. ‘

3.1.4 Nirinﬁ: A1l wiring shall have ample service loops and be protected from
abrasifon.

Wiring and wiring harnesses shall be properly secdred. All
terminals shall be identified in accordance with the wiring d¢diagram.

3.1.5 Electnical Characteristics:
3.1.5.1 Input:

a. [Nominal voltage - 480 [380]1 V-nominal (416 to 508 V) [{342 to
418 V)] in accordance with ANSI C84.1 voltage range B [IEC 38].
Other optional input voltages include 208; 240 V, 575 Y (60 Hz) and
220 V (50 Hz).
b. " [Configuration -~ 3-phase.

c. [Frequency - 60-for 501 Hz

3.1.5.2 OQutput:

Power rating - [__kW/__kVA]

[Standard ratings
0-kW/37.5 kVa, 32 kW/40 kVA, 40 kW/50 kVA, 48 kiW/60 kVA, 60
-KA7T5 KVA, 72 KA790 KVA, 80 KW/TOU KVA, 96 KW/ TZ0 KVA and 100
kW/125 kVA]

b. Output voltage - 115/200 V rms
c. Configuration - 3-phase, 4;Nire
d. Frequency - 400 Hz

e. Power factor ~ 0.8 lagging

3.1.5.3 Inrush Current: The inrush current shall not exceed 100% of rated full
Toad current after the first half cycle (8 to 10 ms).
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3.1.5.4 Frequency Stability: Under steady-state conditions within the converter
rating, the frequency shall remain within +0.1% of the nominal 400 Hz.

3.1.5.5 Transient Performance: MWhen the frequency converter is initially
operating at rated input frequency and rated voltage, and following any
sudden change in load of up to 100% of rated load, the transient output
voltage shall not deviate beyond the limits of. Flgure 5 of MIL-STD-704.

3.1.5.6 Voltagde Operating Range: The frequency converter output voltage shall
be capable of being adjusted over a minimum range of +10% from rated
voltage. Adjustment shall be +15% for the purpose of checking
protective device settings.

At any load from no load to full load;| voltage

not exceed 3% when measured 1ine- to-line anpd)line-to-heutral. The
maxipum single harmonic shall not exceed 2.0% of-the fundamental at the
steady-state voltage and shall not otherwise éxceed the disgortion
spectrum limits of Figure 3 of MIL-STD-704,

The maximum TOTal narmonic Gl‘StOY‘thﬂbat any ioad

3.1.5.9 Crest Factor: The crest factor shall be’t.41 + 0.1.

3.1.5.10 Voltage Unbalance: Variation betweén line-to-neutral volthges shall be
not|more than 3 V under the condition of a single-phase,
ling~to-neutral unbalance load of 10% of rated current and| no other
loagl on the frequency converter or in accordance with the limits of
Figire 1 of MIL-STD-704, whichever is greater.

3.1.5.11 Phage Balance (Voltage):, With the frequency converter opefating at
rated voltage, rated frequency and any load within the ratpd KVA/KH,
the[maximum difference in the three Tine-to-neutral voltagps shall not
be pore than 2.0%\of rated line-to-neutral voltage.

3.1.5.12 Volrage Regulation: The voltage regulation from no Toad tp rated load
and| from rated load to no load shall be not more than 1% of the rated
voltage.<-The above regulation will be maintained with input line
voltage'wariations of +10%.

3.1.5.13 Ove*+oaﬁ*——After—reath+ng—a—stab+++zed—temperature-at—fUTT-rated lToad,
the frequency converter shall be capable of carrying an overload equal
to 125% of its rated load for a minimum of 5 min while maintaining the
output voltage within the regulation band. The frequency converter
shall also be capable of supplying 150% of load current for a minimum
of 10 s.

3.1.5.14 Short-Circuit: The frequency converter shall not be damaged by a
line-to-1ine or line-to-neutral short circuit. Short circuit current
shall be 200% minimum.
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3.2 Control, Instrumentation, and Protective Devices:

3.2.1 Controls: The frequency converter shall be so designed that it can be
started and stopped by means of momentary push buttons. A1l necessary
devices for accomplishing this shall be mounted on the control panel. All

push button functions shall also be setup for remote operation.

3.2.2 Control Circuit Transformer: A transformer with a fused secondary shall
be provided for operation of control and indicating devices.

3.2.3 Fuses: Fuses shall be suitably marked as to circuit designation.

3.2.4 Output-Isolation: oconverter she he ¢ e oytput
terminpls through an electrically isolating device with E &JF interiock

circuit. The isolating device shall be of sufficient capacitly to handle
rated [load, overload, and short-circuit capacities specified. The
isolatfing device shall be located between the inverterhand the output
terminpls. The device may contain or may be controlled by any of the
protective devices specified herein. The manual operating mechanisms for
this dpvice shall be mounted on the control panel. The isotating device
shall pe electrically interlocked with the input circuitry sq that when
the frpquency converter is shut down, the output will be immegdiately
electrfically isolated from the load. Thisoisolation may use [solid state
compongnts.

3.2.5 Line Drop Compensation: The voltageiregulation means shall ijpciude an
adjustpble line drop compensator for maintaining the voltage [regulation at
a singfle point distant from the frequency converter. This compensator
shall be adjustable at full load to at least 5% of rated voltfage at the

unit optput terminals.

3.2.6 Voltmeker: The output voltmeter shall have a single 0 to 150 V scale in
order to read line-to<neutral voltages. The accuracy of the meter shall
be 2% pr better. Test jacks shall be connected across the vqgltmeter for
use by|an external meter.

3.2.7 Selector Switch: Selector switch shall be provided for monitoring the
three [ine-to=neutral output voltages.

3.2.8 Indicaking Lights and Controls:

3.2.8.1 Input Indicator: An indicator 1ight shall be provided which shows that
the input is energized.

3.2.8.2 Converter On/Off Push Buttons: A push button switch shall be provided
to start and stop converter operation. An indicator light shall show

whether the converter is ON or OFF.

3.2.8.3 Lamp Test: A push button shall be provided which will energize all
Tamps on the control panel to test if they are operating.
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