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1. SCOPE 

This standard establishes requirements for electric power character­
istics on aircraft at the interface between the electric power system 
and the input to electric utilization equipment. The electric power 
characteristics covered by this standard are of duration longer than 50 
microseconds or frequencies less than 20 kilohertz. Electric power 
characteristics of less than 50 microseconds or frequencies greater than 
20 kilohertz are covered by the Military Specification for Electromagnetic 
Compatibility Requirements, Systems (HlL-E-6051). 

2. REFERENCED DOCUMENTS 

2.1 The issues of the follo~ing documents in effect on 
date of invitatidn for bids, form a part of this standard to the extent 
specified herein. 

SPECIFICATIONS 

Military 

HlL-E-6051 	 Electromagnetic Compatibility Require­
ments, Systems 

(Copies of specifications, standards, drawings, and publications 
required by suppliers in connection with specific procurement functions 
should be obtained from the procuring activity or as directed by the 
Contracting Officer.) 

STANDARDS 

Industry 

IEEE STD-I00-1912 	 IEEE Standard Dictionary of Electrical 
and Electronic Terms 

2.1.1 Addresses for documents referenced herein, not 

obtainable from the Government, are as follows: 


IEEE 	 Institute of Electrical &Electronics 
Engineers, Incorporated 
345 East 41th Street 
Hew York, Hew York 10011 

1 

http://www.abbottaerospace.com/technical-library


MIL-STD-704C 

3. DEFINITIONS 

3.1 Definitions of terms not explicitly treated are as 
given by IEEE Standard Dictionary of Electrical and Electronic Terms. 

3.2 AC voltage. The term ac voltage refers to the 
gross, root mean square (rms) phase to neutral value unless otherwise 
designated. 

3.3 Crest factor. The crest factor of the ac voltage 
waveform is defined as the ratio of the peak to rms value. 

3.4 Distortion. AC distortion is the rms value of the 
ac waveform exclusive of the fundamental. AC distortion includes the 
components resulting from amplitude modulation as well as harmonic and 
non-harmonic components. In a dc system, distortion is the rms of the 
superimposed alternating voltage. 

3.4.1 Distortion factor. The ac distortion factor is the 
ratio of the ac distortion to the rms value of the fundamental component. 
The dc distortion factor is the ratio of the dc distortion to the average 
dc voltage. 

3.4.2 Distortion spectrum. The distortion spectrum quanti­
fies ac distortion and dc distortion in terms of the amplitude of each 
frequency component. The distortion spectrum includes the components 
resulting from amplitude and frequency modulation as well as harmonic 
and non-harmonic components of the ac waveform. 

3.5 Emergency operation. The emergency operation is 
that condition of the electric system whereby s limited electric source, 
independent of the main generation equipment, is uaed to power a selected, 
reduced complement of distribution and utilization equipment. 

3.6 Frequency. Frequency is equal to the reciprocal of 
the alternation period of the fundamental of the ac voltage. The unit 
of frequency is the number of alternations per second of the ac voltage 
and is designated hertz (Hz). 

3.6.1 Nominal frequency. The nominal frequency is 400 Hz. 

3.6.2 Frequency drift. Frequency drift is the slow and 
random variation of the controlled frequency level within steady state 
limits due to such influences as environmental effects and aging. 

3.6.2.1 Frequency drift rate. The frequency drift rate is 
the time rate of frequency change due to frequency drift. 

3.6.3 Frequency deviation. Frequency deviation is defined 
as difference between maximum and minimum values of lIT. where T is the 
period of one cycle of the fundamental of the phase voltage. The rate 
at which lIT values repeat cyclically is called the rate of frequency 
change. 
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3.6.4 Freguency transient. The frequency transient is the 
locus of values defined by the reciprocals of sequential alternation 
periods of the ac voltage, in instances when the frequency departs from 
the steady-state value. 

3.7 OVervoltage and undervoltage. OVervoltage and 
undervoltage are those voltages which exceed the combined steady state 
and transient limits and are terminated by the action of protective 
devices. 

3.8 Protected operation. The protected operation is 
that condition of the electric system wherein a malfunction or failure 
in the electric system has taken place and the protective devices of the 
electric system are operating to remove the malfunction or failure from 
the remainder of the system. 

3.9 Ripple amplitude. The ripple amplitude is the 
maximum value of the difference between the average and the instantaneous 
values of a pUlsating unidirectional wave. (See 2.1, IEEE Standard.) 

3.10 Starting operation. The starting operation is that 
condition of the electric system during starting of the aircraft pro­
pulsion engines. 

3.11 Steady state. A steady state condition of the char­
acteristics is one in which the characteristic shows only negligible 
change throughout an arbitrarily long period of time. 

3.12 Transfer operation. The transfer operation is that 
condition of the electric system which takes place when a transfer is 
taking place between power sources, including transfers from or to 
external power sources. 

3.13 Utilization eguipment. Utilization equipment is 

that which receives pow~r from the electric power system. 


3.13.1 Utilization equipment terminals. Utilization equip­
ment terminals are the terminals through which the electric power system 
is connected to the utilization equipment. Power interconnections 
within the utilization equipment or equipment system are excluded. 

3.14 Voltage phase difference. The voltage phase dif­
ference is the difference in electrical degrees between the fundamental 

components of any two phase voltages taken at consecutive zero or dc 

level crossings of their instantaneous values traced in the negative to 

positive direction. 


3.15 Voltage unbalance. Voltage unbalance is defi~ed as 
the maximum difference among phase voltage magnitudes at the utilization 
equipment terminals. 
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4. GENERAL REQUIREMENTS 

4.1 Aircraft power system requirements. 

4.1.1 Power system performance. The aircraft electric 
power system shall present the electric power characteristics as specified 
in this standard at the power input connections of the aircraft electric 
utilization equipment during all operations of the power system including 
operations from externally supplied power sources. 

4.1.2 Emergency and starting performance disconnect. 
During aircraft emergency or starting operations the aircraft electric 
power system shall automatically disconnect all utilization. equipment 
whose specifications do not inclUde requirements for emergency or starting 
performance, unless the aircraft electric power system provides the full 
performance characteristics specified herein during the aircraft emergency 
or starting conditions. 

4.2 Aircraft utilization equipment requirements. 

4.2.1 Full performance. When supplied electric power 
characteristics as stated herein for full performance, each utilization 
equipment shall provide the full performance required by its specification. 

4.2.2 Protected and transfer performance. When supplied 
electric power characteristics as stated herein for protected or transfer 
performance, each utilization equipment: 

a. shall be permitted a degradation or loss of 
function unless required otherwise by its specification, and 

b. shall not produce a damaging or unsafe condition, 
and 

c. shall automatically recover full specified 
performance when the electric power characteristics are restored to the 
full performance limits herein. 

4.2.3 Emer8en~ and starting performance. When the detail 
specification for the utili tion equipment requires operation during 
emergency or~tarting conditions, then the uti1izatt9n ~uipment shall 
provide the full performance required by its detail specification when 
supplied electric power characteristics as stated herein for emergency 
or starting performance. . . 

4.2.4 Partial power failure. The failure of one or more 
phases of ac power or the loss of power to any input terminals of equip­
ment which require ac and dc power shall not result in an unsafe condition. 

4.2.5 AC phase power utilization. Loads greater than 0.5 
KVA utilizing ac power shall be configured to utilize 3 phase steady 
state balanced power within the limits of Pigure 1. Single phase power 
shall be used only on a line-to-neutral basts. 
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5. DETAIL REQUIREMENTS 

5.1 Transfer performance characteristics. Under con­
ditions of bus or power source transfers, voltage shall be between zero 

volts and full performance characteristics for no longer than 50 milli ­

seconds. 


5.2 AC power characteristics. 

5.2.1 Type system. AC power characteristics are those of 
a single-phase or three-phase wye-connected neutral or ground return 
system having a nominal voltage of 115/200 volts and a nominal frequency 
of 400 Hz. The only alternate standard is a nominal 230/400 volts when 
specifically authorized. The voltage magnitude limits for the 115/200 
volts standard shall apply proprotionallyto the 230/400 volts standard. 
The power characteristics specified herein can take place on each phase 
independent of other phases unless otherwise stated. 

5.2.2 Phase sequence. The p~se sequence shall be A-B-C 

corresponding to aircraft wire designations, see Figure 2. 


5.2.3 AC full performance characteristics. 

5.2.3.1 AC steady state characteristics. The ac steady 

state characteristics shall be in accordance with Table I. 


5.2.3.2 AC transient characteristics. 

5.2.3.2.1 AC voltage transients. The ac voltage transients 

shall be within the limits of Figure 5. 


5.2.3.2.2 AC frequency transient. 

5.2.3.2.2.1 Transient limits. The ac frequency transients shall 
.be within the limits of Figure 6. 

5.2.3.2.2.2 Fxe,uency change rate. The rate of frequency change 
shall not exceed 500 Hz seconds for any period greater than 15 milli ­
seconds. 

5.2.4 AC protected performance characteristics. 

5.2.4.1 AC overvoltage and undervoltage. The ac overvoltage 
and undervoltage values shall be within the limits of Figure 7. 

5.2.4.2 AC overfreguency and underfreguency. The ac over-
frequency and underfrequency values shall be within the limits of 
Figure 8. 

5.2.5 AC emergency or starting performance. All electric 
power characte~istics in ac emergency or starting operations shall be 
the same as for full performance except for steady state voltage and 
steady etate frequency. 
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5.2.5.1 AC emergency or starting steady state voltage. The 
ac steady state voltage in the emergency or starting operation shall be 
within 104 to 122 volts. 

5.2.5.2 AC emergency or starting steady state frequency. 
The ac steady state frequency in the emergency or starting operations 
shall be within 360 to 440 hertz. 

DC power characteristics.5.3 

5.3.1 Type system. DC power characteristics are those of 
a direct current, two-wire or ground return system having a nominal 
voltage of 28 volts. The only alternate standard is a nominal 210 volts 
when specifically authorized. 

5.3.2 DC full performance characteristics. The dc full 
performance characteristics shall be in accordance with Table II. 

5.3.3 DC protected performance characteristics. 

. 5.3.3.1 28 volts system. The de overvoltage and under-
voltage values for the 28 volts (nominal) system shall be within the 
limits of Figure 12. 

5.3.3.2 210 volts system. The dc overvoltage and under-
voltage values for the 210 volts (nominal) system shall be within the 
limits of Figure 13. 

5.3.4 DC emergency or starting steady state voltage. 

5.3.4.1 28 volts (nominal) system. The dc steady state 
voltage in the emergency or starting operation shall be within 16.0 to 
30.0 volts. 

5.3.4.2 210 volts (nominal) system. The dc steady state 
voltage in the emergency or starting operation shall be within 240 to 
290 volts. 

6. NOTES 

The material in this section is not a mandatory part of this standard. 

6.1 Supersession data. MlL-STD-104C supersedes MIL-STD-104B 
dated 11 November 1975, for new system designs. MIL-STD-104A and MIL-STD-104B 
may be used for existing systems applications or reordered equipment. 
Users of MIL-STD-104 are reminded that existing applications may require 
a continued use of MlL-STD-104A dated 9 August 1966, and HIL-STD-104B 
dated 11 November 1915. MlL-STD-104A and HIL-STD-104B issue with its 
Associated amendments should be retained. 
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6.2 International Standardization Agreement. Certain 
provisions of this standard are subject to international standardization 
agreements; NATO STANAG 3456, NATO STANAG 3516, ASCC Air Standard 
12/10, and Air Standard 12/19. When amendment, revision or cancellation 
of this standard is proposed, that will affect or violate the international 
agreement concerned, the preparing activity will take appropriate recon­
ciliation action through international standardization channels, including 
departmental offices, if required. 

6.3 Changes from the previous issue. Asterisks are 
normally used to identify changes from the previous issue of a Military 
document. Because of the extensiveness of this revision, this practice 
has not been followed in this issue. 

Custodians: Preparing activity: 
Army - AV Navy - AS 
Navy - AS (Project No. MISC-OB91) 
Air Force - 11 
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Table I. 


AC Steady State Characteristics (See 5.2.3.1) 


Characterijitics Limits 

Voltage 108.0 to 118.0 volts 

Voltage unbalance 3 volts maximum 

Voltage phase difference 

Waveform distortion factor 0.05 maximum 

Waveform distortion spectrum Figure 3 

Crest factor 1.31 to 1.51 

DC component +0.10 to -0.10 volts 

Frequency 393 to 407 hertz 

Frequency deviation Figure 4 

Frequency drift rate 15 hertz per minute 
maximum 
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Table II. 

DC Full Performance Characteristics (See 5.3.2) 

Characteristic Limits 

28 volts (nominal) 270 volts (nominal) 
system system 

Steady state voltage 22.0 to 29.0 volts 250 to 280 volts 

Distortion factor 0.035 maximum 0.008 maximum 

Distortion spectrum Figure 9 Figure 9 

Ripple amplitude 1.5 volts maximum 6.0 volts maximum 

Voltage transient Figure 10 Figure 11 
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Figure 2. 	 Phasor Diagram Showing Required Phase Sequence 
Relationship (See 5.2.2) 
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