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1. GENERAL 

1. 1 Scope. Tlds document defines standards for aircraft electric 
power cbaract.e'rlstlcs present at utUlzation equipment power-input" terminals. 
maintained during operation of the generation. distribution and utUlzation 
equipments. and systems applicatioaa aspects of utUlzatlon equipment. 

1.2 Purpose. The purpose of tbis standard is to provide 'VOltage and 
frequency limits and condltlons for aircraft electric power to be used 88 

criteria for system performance. 

2. REFERENCED DOCUMENTS 

2.1 The issues of the following documents in effect on date of Invita­
tion for bids, form a part of this standard to the extent specifled herein. 

SPECIFICAnoNS 

Mllltary 

MIL-E-6051 	 Electromagnetlc CompatlblUty RequiremeDta, 
Systems 

(Copies of specifications. standards, drawings. and publlcatioD8 required 
by suppliers In connection with speclflo procurement functloD8 should be ob­
tained from the procuring aottvlty or as directed by the contracting officer. ) 

STANDARDS 

Industry 

00-160 Envi1'Ollmental Conditions and Test 
(RTCA) Prooedu.res for Aimome ElectroniC/ 

Electrical Equipment and Instruments; 

IEEE STD-l00-1972 IEEE Standard Dlctionary of Electrical and 
Electronic Terms 
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2.1.1 Addresses for documents referenced herelD, not obtainable from 
tbe Government, are as follows: 

RTCA 	 Radlo Tecbnlcal Commission for 

Aeronautics 

1'117 H. Street, N. W. 

Washington, D. C. 20008 


IEEE 	 Institute of Electrical and ElectroDlcs 
Engineers. Inc. 
345 East 47th Street 
New York, N.Y. 1001'1 

3. DEFINITIONS 

3.1 Deflnltlona ofterms not expllcltly treated are as given by IEEE 
Standard Dictionary of Electrical and Electronic Terms. 

3.2 AC power characteristics. The designation ac power 
characteristics relates to alternating voltage and to frequency in single-phase 
and tbree-phase wye-connected neutral or ground return systems. 

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

3.3.1 Nominal AC voltage. The nominal ac voltage magnitude Is 
115/200 volts (llne-neutral)/(llne-ltne). An alternative nominal ac voltage 
standard is 230/400 volts (line-neutral/llne-line) when specifically authorized. 

3.4 Crest factor. The crest factor of tbe ac voltage waveform is 
defined as tbe ratio of the peak to rms values. 

3.5 DC power characteristics. Tbe designation de power cbaracter­
isitcs applies to voltages in a dir.ect-current two-wire or ground return system. 

3. 5.1 Nominal dc voltage. The nominal dc voltage magnitude Is 28 
volts. An alternative standard Is 270 volts when specifically authorized. 

3. 6 Distortion. AC distortion is the rms value of the ac waveform 
exclusive of tbe fundamental. AC distortion includes the components resulting 
from amplitude modulation as well as barmonic and non-barmoDlc components. 
In a dc system, distortion is tbe rms value of the superimposed alternating 
voltage. 
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3.6.1. Distortion factor. Tbe ae distortion factor is tbe ratio of the ae 
distortion to the rms value of the fundamental compooent. Tbe de distortion 
factor Is the ratio of tbe de distortion to tbe average de voltage. 

3.6. 2 Distortion spectrum.. The distortion spectrum quanttfies ac 
distortion and de distortion in terDUJ of the amplltude of eacb frequency 
component. The distortion spectrum includes tbe components resulting from 
amplltude and frequency modulation as well as barmonic and non-harmonic 
componenta of the ac waveform. 

3.7 Electrical power characteristics. The electrical power 
characteristics include values and llmits of voltage and frequency parameters, 
and include related characteristics pertinent to electromagnetic compatibUlty 
requirements as well as tbose designated in ac and de subcategories. These 
characteristics are representative of steady and transient states experienced 
in system operation during all pbases of aircraft operation. 

3.8 Electric power system. The aircraft electric power system is 
tbat group of connected generation, distribution, protective and conversion 
equipments active in supplying electric power to utilization equipmenta. The 
terms main or primary electric power system generally refer to tbe englne­
driven generator, its accompanying electronic power-converter if any. plus 
associated distribution wiring and control. 

3.9 Electromagnetic compatlblllty. The capablilty of systems and 
aSSOCiated equipment to perform at spectf1ed levels in tbe total electromagnetic 
environment. 

3.10 Emergency mode. The emergency mode Is that condition of the 
electric system wbereby a limited electric source, often independent of the 
main generation equipment is used to power a selected, reduced complement 
of distribution and utlllzatioo equipment. 

3.10.1 Emergency power cbaracteristics. The emergency power 
characteristics are those existing at the utilization equipment terminals 
during operation in tbe emergency mode. 

3.11 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 seoond of the ac voltage and is designated 
hertz (Hz.). 
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3.11.1 Nominal frequency. The nominal frequency Is 400 Hz. 

3.11.2 Frequency drlft. Frequency drlft Is the slow and random 
varlatiOil of the controlled frequency level within ateady state limits due to 
such Influences as en'rironmental effecta and aging. 

3.11.2.1 Frequency drlft rate. The frequency drift rate la the time rate 
of frequency ctiiDge due to frequency drlft. 

3.11.3 Frequency modulation. Frequency modulation Is defined as 
difference between maximum and minimum valuea of lIT. where T la the 
perlod of one cycle of the fundamental of the phase voltage. When applicable. 
the rate at which 1/T valuea repeat cyclically la called the frequency modula­
tion rate. . 

3.11." Frequency transient. The frequency transient Is the locus of 
values deflned bY the rectprocals of sequentlal alternation perlods of the ac 
voltage, In Instances when the frequency departs from the steady-state value. 

3.12 Overvoltase and undervoltage. Overvoltage and undervoltage are 
tbose voltages which exceed the combined steady state and surge llm1ts and 
are usually termtnated by the action of protective devices. Although generally 
short lived. they differ from surges In the seDSe that. if left unchecked. they 
would continue indefinitely at their fixed magnitude or until some breakdown 
In operation was prectpltated. Overvoltage and undervoltage can exist In­
deflD1tely at values sllgbtly exceeding steady state Itmtts but within the trlp 
ltmlts of the generator protectton clrcults. They are generally due to loss of 
regulator control, to unbalance. or to faults, I. e. causes other than those 
producing surge voltages. On ac systems. they apply on all three phases or 
only one or two phases • 

.3.J3 Ripple amplttude. The ripple amplitude Is the maximum value 
of the dlffereDCe between the average and the Instantaneous values of a pulsating 
UDidlrecttonal wave. (See 2.1,11££ standard.) 

3.14 Stesdy state. A steady state condition of the characteristics Is 
one in wbleh the cbaracterlstlc shows only negligible change throughout an 
arbitrarily long period of Ume. 
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3.15 Utilization equipment. Utlllzation equipment Is that whlch 

receives power from the electric power system. It may be an individual unit. 

a set of equipments or a complete subsystem reolvlng power through common 

equipment terminals or power converters. 


3.15.1 UtlUzatlon equipment terminals. Utilization equipment terminals 

through which the electric power system Is connected to the utiUzation equip­

ment are attached to the equipment or are immediately adjacent to the equipment 

itself. Power Interconnections within the utUtzatlon equipment are excluded. 


3.16 Voltage phase difference. Tbe voltage phase difference Is the 

difference in electrical degrees between tbe fundamental components of any 

two phase voltages taken at consecutlve zero or dc level crossings of their 

Instantaneous values traced In the negatlve to positive directions. 


3.]7 Voltage surge. The voltage surge is defined as a transient 
departure of the peak values of voltage from the peak instantaneous value of 
the steady state voltage, persisting for periods In excess of 500 microseconds, 
followed by recovery to within peak values corresponding to steady state• 

. Surges are caused by load changes, switching or power interruptions elsewhere 
in the system, and are not expected to activate prote9tlve equipment. 

3.18 Voltage spike. The spike Is a transient oftotal duratlon normally 

less tban 600 microseconds and is superimposed on the otherwise unaltered 

instantaneous voltage. Spikes may be characterized here in tbe time domain 

In terms of voltage with parameters of duration, risetime and energy. They 

may also be characterized equl valentIy In terms of Fourier component 

amplitudes as a function of frequency. Spikes are not expected to activate 

protective equipment. 


3.19 Voltage unbalance. Voltage unbalance is defined as the maximum 
difference among phase voltage magnitudes at the utilization equipment terminals. 

3.20 Reference ground. The primary aircraft structure Is the refer­
ence ground for botb the ac and dc electrical power systems In metal structure 

aircraft. In composite structure aircraft, reference ground Is additionally 

designated for specific systems. In some Instances. it may be possible to 

uttltze as ground the negative polarity wiring of the dc system, the neutral of 

the three-phase ac system, or one Hslde" of ,a single-phase ac system. 
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3.21 Power sensltlvlty. Power sensitivity of utUlzatlon equipment Is 
the ratio of Incre~ental output cbanps to Incremental Input changes for 
specified output performance quantltles and specified voltage or frequency 
tnput-power changes. (See IEEE STD. 2.1) 

4. GENERAL REQtnREMENTS 

4.1 System equipment compatlblllty. The characteristics defined In 
tbls standard shall be maintained at the UIE terminals during the operation of 
all expected combinations of power source. distribution and utlllzation equip­
ment. System operating modes outside the conditions defined by tbls standard 
wllJ be permitted only when speclflcally authorized. 

4.2 Power Interruption. D.1e to conditions ofbu8 transfer. voltage 
may be between zero and the steady state ltmlts for a period no greater 
than fifty mUllseconds. and within the llmlts of Figures 4 and 7 following 
this Interruption, for ac and de systems, respectively. Interruptions re­
sulting from out-of-tolerance frequency, overvoltage and undervoltage or 
overcurrent may be foUowed by bus transfer. or by power restoration 
delays as determined by the particular appltcatlon. (See 5.1.4 and 5.2.3) 

4.3 Conformance tests. Tests for conformance of the aircraft 
electric system to the characteristics stipulated In tbls standard shall be 
defined as part of the procurement speCifications to wblch tbls document is 
applicable. and shall be subject to the approval of the procuring activity. 

5. DETAIL REQUIREMENTS 

5.1 AC power characteristics. 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. An alternate standard Is a nominal 230/400 volts when speclfically 
authorized. The voltage magnitude limits for the 116/200 volts standard shall 
apply proportionally to the 230/400 volts standard. 

5.1.1 Steady state. 

6.1.1.1 AC voltage magnitude. The steady state phase-voltage sball be 
within 108.0 to 118.0 volts. The voltage in the emergency mode shall be 
wltbln the range of 102.0 to 124.0 volts. 
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5.1.1.2 Voltage unbalance. Voltage unbalance applted to the terminals 
of equipment using a three-phase supply shall be les8 than 3 volts. 

5.1.1. 3 Voltage phase difference. The voltage phase difference shall be 
within 120· lI:2". 

5.1.1.4 Phase sequence. The p~se sequence is A-B-C corresponding 
to phase wire markings. See Fig. 1. 

5.1.1. 5 AC waveform distortion. The distortion factor for the phase 
voltage waveform shall not exceed 0.05 nor shall the limits of the ac distortion 
spectrum exceed the envelope shown In Fig. 2. The crest factor shall not 
"exceed 1.41 ZO.10, nor shall the dc component exceed :1:0.10 volts. Excepting 
the conditions of spikes and surges, the waveform shall be wtthln the band V 
(:1:0.071 + sin 9), where V is the maximum value of the equivalent sine wave 
and 9 is the phase angle. 

" 5.1.1.6 Amplltude modulatioD. The amplltude modulation components 
(sidebands) resulting from all modulating Influences shall not exceed 0.62 
volts rms over the range 400 :60 Hz. (See 6.5) 

5.1.1. '1 System frequency. The system frequency shall be 400 :1:5 Hz. 
For helicopters, the frequency shall be 400 ...aO Hz. The system frequency 
In the emergency mode depends on the tolerable limits among the individual 
equlpments operating In this mode, but shall not exceed 400 :1:40 Hz. Below 
360 HZ. frequency/voltage ratio shall be greater than 2.9. 

5.1.1.8 Frequency modulation. Modulated frequency deviation shall not 
exceed the llmlts speclfled In Fig. 3. 

5.1.1.9 Frequency drift. Frequency drift shall not exceed the steady 
state llmits. nor occur at a rate of change exceeding 15 Hz per minute. 

5.1. 2 Transient. 

5.1.2.1 Voltage SUrge. Voltage surges shall not exceed the l1mtts shown 
in Figure 4. 
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5.1.2. 2 Voltage spike. 

a. Tbe system electromagnetic compatlblllty aspects of voltage 
spikes sball be controlled by lItOL-E-6051. 

b. Utlllzation equipment shall be capable of withstanding voltage 
spikes as defined in 5.4.5.1. (See also 6.2.) 

6.1. 3 ;Frequency transient limits (frequency surge). The frequency 
transient shall be wttbln 400 :1:25 Hz.. returning to witbin 400 :l:20Hz. in one 
second. to wltbin 400 :1:10 Hz. In 5 'seconds. and to within 400 as Hz. In 15 
seconds. The rate of frequency-change sball not exceed 500 Hz./second for 
any period greater than 15 mllllseconds. 

5'.1.4 Overvoltage and undervoltage. The ac overvoltage values 
shall DOt exceed the upper llmlt shown In Figure 5. The ac undervoltage 
shaU not exceed the lower limit of Figure 5 except that zero voltage can 
exist indefiDitely. The voltage may remain wl:h1n the limits of 118 to 
125 volts or 100 to 108 volts for the allowed duration of condUions resulting' 
in voltages within these limits. Interruption following the period of these 
overVoltages or undervoltages shall be as specified in 4.2. (See also 3.12. 
3.1'1 and 3.18.) 

5.1.5 out-of-tolerance frequency (over- and under-frequency). The 
frequency limits sball not exceed 400 :1:25 Hz. for more tban 5 seconds, or 
for an Interval speCifically autborized. but In no Instance be allowed to exceed 
480 Hz. Interruptions following tbis interval shall be as specified in 4.2. 
(See also 5.1.3.) 

5.2 DC power cbaracteristics. DC power cbaracteristtcs are those 
of a direct-current. two-wire or ground return system baving a nominal 
voltage of 28 volts. An alternate standard is a nominal 2'10 volts when 
speCifically authorized. 

5.2.1 Steady state. 

5.2.1.1 DC, voltage magnitude. The de voltage shall be witbln 22.0 to 
29.0 volts. Tbe de voltage for the alternative 2'10 volts (nominal) system shall 
be witbln 250 to 280 volts. The voltage range for operation in the emergency 
mode shall be wit bin 18.0 to 29.0 volts. For the 2'10 volts (nominal) system, 
tbe voltage range for operation in the emergency mode shall be within 240 to 29( 
volts. 
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5.2.1.2 DC distortion. The dc distortion factor shall not exceed 0.02 

nor shall the dc distortion spectrum exceed the limits shown in Fig. 6. The 

ripple amplitude shall not exceed 1.5 volts (peak) • For the 2'10 volts (nominal) 

system, the distortion factor shall not exceed 0.03 nor the dc distortion 

spectrum exceed the llmlts shown In Fig. 6, nor the ripple ampUtude exceed 

6.0 volts. (See 6.4.) 

5.2. 2 Transient. 

6. 2. 2.1 Voltage surge_ The maximum value of the de voltage surge sball 
. 	not exceed the UmIts shown in Fig. '1. For the 2'10 volts (nominal) system, . 

the maximum value of the de surge shall not exceed the limits shown in Fig: 9. 

6.2.2.2 Voltage spike. The requirements of 6.1.2.2 also apply to this 

paragraph• 


.6.2.3 Overvoltage and undervoltage. The de overvoltage values shall 
not exceed the upper limit shown in Figure 8. The de undervoltage shall DOt exceed 
the upper lJmlt shown In Figure 8 except that zero voltage can exist lndeftnltely. 
The voltage may remain within the limits of 29 to 31.6 volts or 20.0 to 22.0 
volts for the allowed duration of conditions resulting In voltages within these 
llmits. For the 270 volts (nominal) system, the de overvoltage values shall 
not exceed the upper limits shown In Figure 10, and the de undervoltage shall 
be restored to Its steady state limits within 5 seconds after exceedlag the 
lower limit of Figure 9. Interruption following the period of these overvoltages 
or undervoltages shall be as speclfled In 4.2 (See also 3.12, 3.1'1 and 3.18.) 

5.3 Ground support power characteristics. Power supplied by 

ground support generation systems shall result In power at the utUlzatlon 

equipment terminals at least within the limits specified In 5. i and 6.2, but 

excepting 6.1. 3. (See 4. 1.) . 


5.3.1 AC voltage. 

6.3.1.1 AC voltage magnitude. The voltage range at the point of 

COllnection to the aircraft sull be withln 116 to 119 volts including unbalance. 

(See 4.1.) 


6.4 System operation of utlllzation eqUipment. 
I 
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6.4.1 Power tms. Utlltzatlon equipment shall operate from one or 
more of tbe types of power defined below, as required by the equipment 
speclflcatlons: 

Nominal 11Sv 28vdc JaOv 2'10vdc 
Classification 400Hz 400Hz 

Limits 104-122v·· 22-29.5" 208-244v 24S-28Svdc 
380-420Uz 380·420Hz 

•• See -DO-l60 (2.1) 

5.4.2 Equipment performance. The utlllzatlo,.n equipment shall 
function as follows: 

B. Unless otherwise Specified, all performance requirements 
must be met when the utilization equipment Is supplied one or more power 
types specified in 5.4.1 above, when operated In a system, and when operated 
witbln the appropriate limits specified In 5.1 and 6.2, wblcb must be wltbin 
the limlts of the eqUipment speclflcatlon. 

b. Performance In tbe emergency mode shall be! as required 
by the equipment specification. 

c. Utll1zatlon equipment need not ma1D.taln required performance 
when supplled voltages between the applicable surge l1m1ts and the associated 
overvoltages and undervoltages of 5.1.4 and 5.2.3, and freqllencles between 
appUcable steady state limits and tbe transient llmlts of 5.1.3, unless 
otherwise required. (See 3.12.) 

d. Exposure to tbe voltages and frequencles stipulated above in 
tbis paragrapb 6.4.2 shall not result In an unsafe condition, nor Impair the 
abUlty of ut1llzatton equipment to maintain performance requirements In 
subsequent operation. After sucb exposure the utlllzaUon equipment sball be 
automatically restored to speclfied operating performance unless otherwise 
reqUired. 

5.4.3 Precision power. The electric power system sball not be used 
directly as a source of reference voltages or frequencies, or timing signals 
unless specifically authorized by tbe procuring activity. 
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5.4.4 Partial power fallure. The fallure of one or more phases of a 
polyphase equipment, or tbe loss of power to any or all pairs of power-Input 
terminals of equlpments wbicb require botb ac and dc power, shall not result 
in an unsafe condition. 

5.4.5 Power sensitivity tests •. Tests for uttUzation equipment 
sensitlvlty to the appropriate power conditions shall be as defined In the 
system procurement spec1fication. Detall equipment tests will not be Invoked 
unless specifically called out. (See 6.3.) 

5.4.5.1 Voltsge spike. Subsequent to the appllcation of the spike waveforms, 
as speCified below, to the power-Input terminals of utll1zation equipment 
functioning according to corresponding detail specification. tbis equipment 
shall meet 5.4.2. The spike waveform, produced by a generator with a source 
impedance of 50::1:5 ohms, shallsatally the following requirements: 

Open-circuit voltage: :t600 volts peak. 

msetlme: 0.9:1:0.2 microseconds 

Falltlme: 10.0:t:1. 0 microseconds 

Pulsewldtb (50% amplltude pointS): 5.0 :1:0.1 microseconds • 

.Repetition rate (aperiodiC): Not greater than 50 Hz. 

Source energy capablllty: Not less than 0.01 J. 


See Fig. 11 for waveform example. 

6. NOTES. The materlalln tbls section Is not a mandatory part of tbis 
standard. 

6.1 Total system characteristics. This standard speCifies selected 
characteristics of electric power in a total alroraft system. These character­
Istics are the result of the mutuallnnuences of the electric power generation, 
distribution and load equipment. Load equipment should be designed to minimize 
any deleterious reactions and effects It may have on power quallty. It Is not the 
intent of this standard to specify the manner In which these characteristics are 
attained. Further detail specifications contain additional limits and constraints 
which are the responsibility of the designer to recognize In the context of the 
total system llmlts. 

6.2 Spikes. The random and periodic occurrance of voltage spikes 

superimposed on other voltage cbaracteristlcs speCified by tbis standard Is 

acknowledged. Their Impact on equipment may range from temporary degrad­

ation of performance to destruction of equipment. The predominance of their 

bigh frequency behavior. however, makes necessary the recognltton of their 
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potentialinftuence as a form of electromagnetic interference. MlL-E-6051 is 
the prlmary instrument by which their interference bebavior Is controlled and 
electromagnetic compatibility assured. No spike suppression Is explicitly 
Imposed on specific induction devices or elements such as relays and solenoids. 

Sptke measurements OIl operating systems bave led to the 
following estimates: 

Magnitude: WIthin the range of + and -250 volts. 

Duration: Not less tban 100 Danoseconds. 

Blsetime: Not less tban 2 nanoseconds. 

Energy: Not greater than 0.01 Joules. 

RInging Frequency: Not greater tban 1014Hz. 


These may be considered worst case on tbe basis of present knowledge. They 
are not to be misconstrued witb values tbat may be dartved for a spike 
sWJcaptiblllty test for tndlvldual utll1zation equipments. Problems witb spikes 
of less tban 10 volts amplitude occur frequently. 

6.3 Power sensitivity and system conformance tests. Power 
sensitivity teats for Individual utilization equipment must be developed furtber 
and adapted to a new standard to serve as a companion to M1L-STD-704B. * 
Tile RTCA document DO-160 represents Significant progi-ess already ac­
compllsbed in tbls direction. It is also necessary to develop conformance 
testtng methods and standards based on Mn.-STD-704B with aUowance for 
tndlvldual aircraft req~rements. (*See 3.21.) 

6.4 DC distortion: individual ment vs. s em effects. Tests 
have disclosed tbat 1ndlvidual de generator and T R unit tests into dummy 
loads demonstrate blgher frequency-component amplitudes tban are indlcated 
by Fig. 6. It Is Important to recognize tbls fact in connection wttb 5.2.1.2, 
6.4.6 and 6.3. 

6.5 Amplitude modulation. Amplitude modulation effects are 
predominantly identified w~b pertodic load changes. The peak-peak change 

• In the context of this standard. and in the absences of correlation between 
Indlvldual equipment performance and tbat in • system, tbe inclusion of 
sucb tests is intended to Indicate qualification and compatlblllty for sub­
sequent system application. 
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requirement, based on,a sine wave modulating Influence, Is consistent wltb 
previous requirements for amplitude modulation. The resultant rms level Is 
below that Indicated by tbe ac distortion (Fig. 2) derived as the covering 
envelope of measured spectral values. The off-carrier sideband components, 
bowever, are not required to fall off, in proportion to their frequency departure 
from tbe carrier, as In otber standards, a situation tbat would cause Inordinate 
Increase In load-feeder size to safeguard against tbe eventuality of such low­
amplitude sidebands. Tbere Is no rellable data to indicate the presence of 
fall-off in sideband amplitude. 

6.6 Supersession data. MlL-BTD-704B supersedes MIL-STD-704A 
dated 9 Aug 1966, for new designs. MlL-STD-704A may be used for existing 
applications or reordered equipment. ,Users of MlL-BTD-704 are reminded 
tbat existing applications may require a continued use of MIL-STD-704A dated 
9 Aug 1966, and tbat tbe MlL-STD-704A Issue witb Its associated amendments 
should be retained. 

6.7 International Standardization Agreement. Certain provisions of 
tbls 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 tbls standard 
Is proposed, tbat will affect or violate tbe International agreement concerned, 
the preparing activity wUl take appropriate reconciliation action through 
international standardization channels, including departmental offices, If 
required. 

6. B Changes from the previous Issue. Asterisks are normally used 
to Identify changes from tbe previous Issue of a Military document. Because 
of the extensiveness of tbls revision, tbls practice bas nol been followed In 
tbls Issue. 

Custodians : Preparing activity: 
Army .. AV Navy - AS 
Navy-AS (Project No.' MISC-0952) 
Air Force ­ 11 
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A 


Fundamental component 
of phase voltage 

Voltap 
phase difference 

Bc 

Fig. 1. 	 Pbasor diagram Showing required phase sequence 
relationship. (See 5.1.1.4) 
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Fig. 11. Example for spike waveform showing time parameters. "" 5.4. 5. 1) 
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