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EXPLANATORY NOTES

AGREEMENT

1. Thia HkTO'Sténdardlzatiun Agreement (STANAG) is promulgated by the

Chairzen MAS underithe authority vested in hig by the NATO Military Coum{ta
tee. : ' : o

Z2. No departure may be made frog the agreement wlthouhiconuultatipn with
the tasking authority, -Nations may prepose changes at any time. to. the
tasking authority where they will be arocessed in the same bapner as the
original agreement. o ' :

3.  Ratifying nations have &greed thut national orders, manuals ﬁnd lps;
tructions implementing this STANAG will include a reTerqnceftu the STAMAG
number for purpes+s of identification. : |

DEFINITIONS

y, Eytifiég}ian ia “The declaration byrkﬂich.a mation forwally sccepts
Lhe content of this Standardization Agreeapent” | . A 1

5. Impleménta:idﬁiis "The fulfllmsnt'by & ‘nation ofﬂituonIiSatioﬁa‘under
this Standardization Agreementn. : : : '
: 3 o L i
6. . Reservation I3 "The stated qualification by a n

aticn which deserides

can lmplement only 'witn lirmtatigna®,

that part of this Standardization Agrement which i; ﬁapnot_lmplehgn;'nr )

[y

RATIFICATION. iMPLEEENT&TIDH AND RESEﬁVhTIONS

7. Fage 1{i gibéa;;he detalla or ratification and 1mpléjéﬁtation of .thia

agreement. If fo'aetails are shown it signifies that the. naticn has.not.

Yet notified the tasking authority of its intentions, Fage iv (ahd sub-

seguent} gives de@sils of reservaticna and pruprlethryirignts that have

been stated,
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NATOQ STﬁNDARDIZATION AGREEHENT
: (STARAG)

CHARACTERISTICS OF SHIPBOARG ELECTRICAL POWER SYSTEMS IN
" WARSHIPS OF THE NORTH ATLANTIC TREATY NAVIES

Annex A: Natiomal specificationaof member countries
i i

Related Documents: Reterences in Annex A, .

: [EC Publication 530 °= Internaticnal ELectrote¢hn1caL”

‘ ‘ . - .- Vocabulary ~
" Lo _ [EC Puoiication 60-2~ High Voltage. Tes* Technigu
{EC 445 -~ Identification of: apparatu?‘j

terminals and gereral rules
far a uniform system of
terminmat nark\ﬁg US\ng an
atahanqmur1c nn;at1cn

1. The aim =2f "nig adreément it to pro:ude for apﬂrat1nnak
compatibility between warshinr at North Atlantic Treaty Navtﬂﬂ and
"assist in simplifying probolems associared with 1nternativnat
procuregment of -fature ¢lectricel eauipment, _tnrough spec1f71ng

mutwally accaptable and agreeu to =h11n ar.$ eLecrr1caL poweér sUpply
system chardutur1alrcs. : .

AGREEMENT Ty

2. Part1c1pat1ng nat1cns agres That i ﬂeu'cdnstruétioh
warships the ship service power JHPE LY Syster JLL aﬁcdrd;with tne
charagteristics as specified in the relevant section of this .
STANAG: : _ R - Nt

DEFINITIONS

I, The following dé.1n1t13nq ars 1o he J:ed for . the purpose"
of this agjresment only. . DtMer terms Jsa2d in tliis agreement and
which are not definer he‘h.q arn‘aﬁ defined in IEC Publication 50.

(a) General Defimiztiens

1. Lser cquipment Anv 5y>t8ﬂ ar eQu1Dment which
: ! uset electrié powver . from power
suopt1es cc\ered by thls STANAG.
NaTuo uUMNCLASSIFIED.
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2. Ships Secrvice Fower The principal distribution
Supply System | system £o user equipment
o texcluding =lectric propulsion
systems), including generation,
¢ables, switghboards, protective
: devices, canvertors, transformers
o . and regulators up to the power
' supply interface.

3. Power Supply ' For user eguipment contained

Interface Wwithin a single engclosure, the )

_ * rerminals in the equipment to .
Cﬂ which the cables from ‘the .
- : g distribution §system ‘are connected. S

For user equipment consi1sting

I of interconnected independent

o ' enclosures, the terminals,
designated by mutual agreement

- betwaen the power supply design
. ,  authority -and the user, at which

the provisians of this STANAG
apply. . ’

4. “Unearthedgd Electrical An unearthed system is osne
“Syceem ‘ g whith can continue to perform
- . nermally §1f one Line conductor
cecomas solidly 2arthed. -

S.  Limited Break Supply A power supply, pravided by
‘ gms Ar Cvo Of more independent
powdr sources, iacorparating -
automatic means for detecting
failure of Lhe Dower sQurce : .
_ and far transterring the user Nt
N equipment Load to another power :
sgurte within a specified time
delay.

AT,

6. - No-Break Supply A Limited preak supply for
wnich the traamsfer time is zero.
and the supp.y cnaracteristics
are continuously hald within
specified timits. 1n a special
case a ng~break supply may be
specified to have a limited time
duration for the alternate
source, - '

T Pulsed Load A pulsed load is 3 randam or
' cyelic toad:that imposes varying
power requirements an the system;

for example, Scnpar or Radar.

N AT O UNCLASS I FILE-D
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yoltage fatl a,c. valtages are root mean square (rms)
and a\L d.c. voltages are maan values unless otherwise
indicated in the text. ALL tolerances are expressed in
‘prrcentage of the nominal user voltage).
1. nominal User Ngminal wser voltage 1% the
Voltage designated vine to line
voltage at the pOwer supply
interface (as defined in
paragraph 3,.(31.3.
2. User Voltage User voltage tolerance is the L
Tolerance mnaximum permitted deparwure _
from nominal user voltage
during shipboard operations,
excluding transients and’
modulation.
User voltage tolerancé includes
variatians caused by the
environment ﬁ;empera;uﬁe,
humidity., vibraticn, jnclinationl}.
3. LinE5Vthége . The Line vcltage-unbalanta
Unbatance tokerance ¢talrrance 15 the permitted.
' S R difference petween the highest
: and lowest tine-ta-line
' voltages. '
b VoLtage-Moduta%iun voltage Magulation is-the betmitted

FROM @5 6Ee4668

TO 88B8572319

periodic ua;iatiun'of the .
sser voltage, sush 2s might be

caused by regularly of randamly

repeated‘gulsed'toading. for
the purposes. of definition '
the perindicity af valtage
nodutation is congidered to be
longer than one cycle time on

?

an a.t. system and Vess than 107

saconds .
yoltage Modulatjoen (%) =

(Emax=Emin) x 100
2 % EnominaL‘

(yaltages in tnis'fqrmuLa'tq?be
ali ras values, aLl-péak values
or alt mean d.c. valuegs T

fig. 1 and-Fig. 2.)
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5. Voltage Transient
Talerance
6. VOLiage Transient
', Recovery Time
7. Voltage Spike
8. letaqe waveform

(i) Harmonic
Coantent

(ii) Towal

Harmonicg

(iiiyY Harmonic
Components

{iv) inmdividual
Harmenic

N AT O

A voltage transient (excluding
vaoktage spikes) is a sudden
change in veitage which goes
gutside the user voltage
tolerance Limits and rsturns
to and remains inside these
Limits within a specified
recovery time (laonger than

.1 wmiltisecond) after Ythe

initiation of the disturbance.
The. voltage transient tolerance
is in addition to the user .
valtage tolerance L1m1ts. o

Voltage transient recovery t1me

is the time elapsed from
initviation ef the disturbance
wyntil the voltage recovers and
remaing u!th\n the user voltage
toterance Limits. :

n uvoltage sgike is a vultage
rhange of very short (less than
* millisecond). guration., The’
standard tightning impulse Showh
in Fige 5.45 the: :haracter1st\c
valtage spike ysed far test
pUrpE3ses.

A function obtained by subtract-

ing the: Fundamental Wave from
2 nan sinusgoidal. Der1od1c
functuon. :

‘ o
The total harﬂcn1c d1stort1cn L
of & volcage wave 15 the rat10
ot the rms value of tne
harmonicwqan:ent to the rms .
value of ‘the fundamental,
exanSQEd in perceny.

gevelopment terms in tihe Fourier
series far a- oer1oa1c funct1on.

The value of the ind: v\duaL
harmchic-af a valtage save is-
the catio Df the rms valug :G6f:
the 1nd1g1duaL harmanis

camponent (ex fundadertal)ito:ithe

rms vatue of the fundamental
exgrn;sed in percent.
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-t -

P.85-22



15-MAR-2686

s
P

v

(cy -

15:26 FROM @3 6P64660

TC 8BBB572319 P.B6-22

NATO UNCLASSTFIED -
-5~ AC/141(IEG/6)86/4~0/26

(v) Deviation
Factor
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The deviation factor of 3

voltage wavefornm i5 the

maximum difference beétween
tarresponding ordinates of

the wave and an equivalent

Sine wave (same.rms vaiye and
freguency ang having a phase
relationship sych 88 to make

the difference as small as o’
pPossible) expressed as 3 : -
Rarcent of the maximum ardinate

07 the equivalent sine wave

of the same voltage. ang of sSuch.

2 phase relationship as to' make

this differerice ag small as

pessible., ‘ o

The3at:ernaping voltage ,
‘omponent of the Uni-directional
uottage'frnm-a.direct-cufraht.
Power supply. : Tpe frequency of
the ripple voltage is atways
greater than gr equal to the _
fnout ‘power sUppLx.frEQUéndy}f'

Freguency (al( freguencies are'éibressed:in‘ﬁertz and alt
-__“—_—'. " .

tolerances are expressed

frequency).

in Fercentage of the nominat

1. Nominal Freguency
2. Frequency.T&Lérénte
N A T p

The nominal frequency. is rne
designate’d fr‘éqiuen-_ﬂ? ‘ﬂHertZ
of the alternating cyrrent
System, - I o

- Freaquency tolsrance is the -
‘Mmaximum permitted departure : -
“from nqminal,frequgncy during .-

normal uperatipn,;exctudingf“
transient ang frequency
modutatiun, Fhis includes
variations such asithose

caused by the.enviﬁunment PR
(temperature, humidity, vibratian,
inclinatiom), .- . . R

WNCLASSTIFIED
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Frequency
Modulation

- Tolerance

G

Frequenty Transient

Gmiziationi oflthe disturbance.’

Freguenty Transient

‘Recovery ‘T

GENERAL

4. 'Th#s‘agreemeht

infarmation and Constrain
standard Electrical Power

ime -

is divided

ts and ‘Part

Supplies.

L Pt 3
jnto two marts:.” part I =

Fraquency modulation is the
permitted periodit variation
of the freguency such as might
be caused Yy regularly or
randomly repeated Loading.

For purposes of definivion the
periodicity ‘of Freaquency
Modulation is considered to. be
Longer than:.one cycle time and
tess than 10 seconds.

frequenty Modutation % =

{Fmax-Fmini'x_1UD
E_x-anmihaL

(see Fig.1)
A frequenuﬁ,tr;ﬁsient is a
sudden change ‘in frequency
which guesgdu@side the

freguency tolerance Limits and

returHSAtoiand'rsmains‘ihside

these Limits uithin a specified

fe:bmgry,tﬁheﬁéiter-the

The frequeb;ywtrénsignt.

tolesrance. i's jn. additian fc'thgt

" trequency itolefance Lioits.

i
<

;FneqU&nciigrQhﬁientfreéoggry

time is the Lihé_gLapsedjfrcm P
ihitiatﬁqé;of-the-disturbahce-_

until ﬁhﬁ1fqu@encyﬂrec0uefs

and remains within the frequency

toterance] Limits.

1)
|
]

User:

11 - charmacteristics of |
The section:covering user

information and ‘constraints contains guidan:eLOnﬁcértain.aspects of

pouer 5ystemsffn‘warshfﬁs

imposed on user equipment
and ta minimise -interfere
types of power supplies,
specified in the section
noted that not 2atl these
ship. K .

BUNP

and on res

crictions ithat would

to ensure compatibility with power . systems

mce With ot
gperating a

qetaitﬁng ¢

her _
v 40HzZ, QODHI;
haracteristics
Lies may he

user equipment. .Three

, - and D.C. are ,
and it should be’
pfes@nt\ih a particular .

" N_AT O

W N CLAS ST fF L ED.

_6_

‘be typically
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PART 1 ~ USER INFORMATION AND CONSTRAINTS

5. " General

(a) Three types of power supplies operating at 60Hz, 400uz
ﬁ -and D.C. are specified in STANAG 1008, and it.should be
noted that-not all of these supplies may be present in
g8ny one particular ship. Generally, provided a shiptsg
design does not principally embody aircraft practige
Ce.g. Hovercraff), then 440V, 60Hz, 3-phase power will
form the ship's main power supply System. D,C. and 400H2
- ‘ ' supplies of Limited tapacity may be made available o
* either from the ship's system (3if installed) or derived
tocally and dedicated to a particular equipment.

“(b) User equipment shall be designed for 50Hz to aveid
: instalting ¢onversicn equipment in the ship, Where there
are overriding equipment design features demanding a high
freauency, then the preferred frequency is 4QQ0Hz.

(g) ALL Léads of ZKvA and abteove should be 3=

phase and supplied
at 460 volrs, &0Hz. ‘ .

{d) Where practicable, al: equipment rated at less than SKYA
should alse be supplied at 440 volis, 60Hz, 3=phase.
Where this ig either undesirable or. not practicable, the
folicwing shall be the ocder of preference: ;

1. 440 volts, 60Hz, 1<phase, 2 wire;
:2. 115 Qé[ts, GUHZ.'S-Dhase? I owire;

5 . 1., 115 volts, 60Hz, 1-phase, 2 wire.. . Kqﬁ

{e) Equipment conditioning devices, e.g. anti-condensation
heaters should be designad faor connection to 315 votre
supplies, ‘ '

6. Earthing

"(a) The ships supply systems ravered by this STANAG are un-
earthed and user equipment must not introduce direct or
indirecr connectians betwean supply Lines and earth
except for electro=magnetic interference Suppression,
Surge suppression, or far occastanal test or maintermance
purposes (see paragraph 13(c)}. Where sarthed tircuits
are tonsideced-essential, themn the equipment must be
isclated from the ship's supply system e.g. using
transformers or motar generatar sets.

N AT Q UNTCLASS T FILIETD
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(b)Y Dbesigners should note that the potential of individual

phase voltages to earth will vary and are mot necessarily

equal:

1f'% Eagh lime tolearth may be subjected ta full systen
voltage; . :

2. voltage spikes up to Z2.5kV amplitude may- be
experienced betweer a8 line and earth;

) - : ' ' ‘

3. Full phase voltage may octur between earth and any
artificially created neutral point;

AR Voltage waveform to eérth ﬁay ;ontain appreciable
triple ‘harmonic distertiony

5. AC  Lines may carry DU woltage tevels aof 300 volts
ta earth; ‘

6. Earth faults onm directly coupled {i.e. not

transformer -isolated) DC - systems may be reflected
and rotateg around each phase of the AL  system

at harmonic :frequencies equivalent to the rectifier
pulse number.

7. Uimited Break and No~-Break Supplies. Limited break
supplies are-only provided to user equipment designated as being
vital to the safecy of the,ship ar essential for its mission. For
such supplies, time for which power is interrupted will be typically
greater than (0.1 but less than 30 seconds. Far user equipment
requiring no~break power the preferred approach is for the user
to provide .the source of power and the power conditiening equipment
required to maintain power.to the equipment during loss of ship's
pover. -

8.
sugplies
shatl be
an early
entering

Non-5tandard SupﬁLies. The provison of non-standard
will be stranmgly resisted and reguests for such supptlies
notified to the relevant pouwer supply design authority at

stage of the design. Approval {5 to be abtained before
inta any c0mmitmgnt. :

9. Load Unbalance. If a three-phase load is composed of
single~phase loads or three-phase loads or both single-phase -
amd three-phase loads, the resultineg difference between the highest
and lowest "line currents under narmal operating conditions should
naot exceed 5% of the arithmetic sum of the three t{ine currents.

NATD UNLCLASSTFIED
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10, Waveform Distortion. User Equipment Specifications, or
early consultation with the power supply design authority, should
ensure that the consuming eﬁuimen; wiltl not cause distorticn in
the voltage waveform of the power supply to levels sufficient to
exceed the voltage waveform tolerances of the power supply system.
This would normally be achieved by designing equipment to draw
alternating current that is clesely sinusoidal.. If non=sinusoidal

current demand is essential, the effects on the power supply system
shall be minimised by:

€a)  Provigion ef filters in the consuming equipment or sub-
. Bystem; :

(b)Y Other suitsbte means, such-as higher pumber of input
phases to transformer rectifier equipment;

(c) .Conmsultation with the power supply design authority if.
-+ the Limit of the specified values will be exceeded.

The above .applies part1cutarly to equipment employing
electronic switches apefating onca2, or more than once, per cycle of the
power supply valtage.

11. Pulsed Loads.. User ecuipment which demands frequent ar
regularly repeated kilowatt or kilovoltampere input shall have
such demands restricted in relatiam to the normal generating
copacity of the system, to avoid axceeding the specified system
modulation telerances for frequency énd voltage. This will be
achieved by: , ' '

(a)u,Limiting*the fatihg of pulse load equipment;

(b} : Provision of kinetic or electrical Energy starage and ‘HJ
re-emission;

e)  EBarly conSuLtat1on with the power suppty dES1gn
authority;

(d? Other suitable means.

12, Voltage Spikes. The amplitude and waveform of voltage
spikes will vary greatly, dependent on circuit parameters. On Al
systems, line-to-{ine and line- to-earth spikes are unlikely to
exceed 2500V in amplitude. A standard Lightning impulse, as
defined fin [2C Publicatien 60-2 High Voltage Test Technigues—Part 2
- Test Procedures {(Sectiop IV} with a crest (peak) level as given

in Section & of this document is recommendgd for test purposes.
{(See Figo.3.3

o v
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13. Design Constraints. The following illustrate the
prin¢iples which are both necessary and sensible to avoid one user
creating disturbances which adversely affect other users. Equipment
confarming to the following specific constraints will normally be
acceptable for all shigs of the NATQ rnavies. Equipment designers
should, as early as possible, motify the ship power system design
authority if their eguipment exceeds these design constraints.,

(al The peak (crest) value of any inrush/starting current on a
circuit is normally to ‘be Less than 10 x its full Lload
rms current except for 60Hz transformers where 25 x rated
full Load rms current is acceptable. Furthermore,

LLO volLt motor starting currents sre to be Limited as

follows:
('Mot'or Starting Curcent Generator Size
* (% of Generatar) {Amps, rated current)
sa . < 300
43 ‘ . SQDtUISQO
4¢ S > 1600

(L) Fﬁqfection devices for the equipment are to arevent

imposition of taults beyond the capacity of power supply .

system,

(¢} The .aggregate value of any capacitance connected betuween
any one 440V line and earth at the agqreed power sugpply
interface when Looking intc the equipment should be
limited. 1f the value exceeds Q.1uF for 60H2 and 0.02uFf
for 400DHz the power supply design authority is to be
informed. Moregver, a maximum vatue of 1uf is not teo Bbe
exceeded without the approval of the power supply design
authority. o :

(d) Thé aperarion of ‘user equipment should have the minimum
harmomic distortion effect on the electrical power
system. The operation of wuser equipment incerporating
electronic power convertors oF poWer controliers of the
tollowing ratings should not cause individual harmonic
Line currents to be generated that are greater than 3%
of the units full rated load fundamental current between
2ng and 32nd harmonic. ’ ‘

NATDO U NCLASSIFILIETD
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Frequency of Power Source Rating of ynit
40 - 1KYA or more .
400 _ - D.2KVA or more other than
single-phase, 115 volt : .
source ‘ !
400 o - 2 amperes or more on a

single=phase 115 volt Sourcge.

Additionally, currents with frequencties from the 32nd -
harmonic through to 20KHz 'should ngt exceed 100/n percent

of the units rated full Load fundaments! currént where

'n' is the harmanic multiple number. ‘Units with poOwer

ratings less than those specified above should be current

amplitude Llimited sidch that no individual harmonic Lime

turrent from the 2nd harmonic through. to 20KH:z exceeds-

a magnitude af T00/n percent of the units rated full Load

fundamental current.

The cycle period for semi conductor tontrolled AL
resistance loads, e.g. space heating, must be as long as
possible. The power system design authority shoutld ensure
that as few heaters as possible are simultameously switched.
Mirimum cycle periods for various heater sizes are shown

in Fig. &, : s

Pulsed laoads should Aot exceed the Limits specified on-

Fig. 7 since that will cause voltage and frequency

modulations exceeding the Limits. of the power supply

standard. If such a lLoad canmot be ‘avoided the power N
supply design autherity is to be consulted so that corrective o
action can be determined. : S '

Where more than bﬂe.ship;suppLy input to any ‘user
equipment is provideg then; '

1. ”'éaraLLeLing@ﬁfithe AC system at user equipmfnt i
gxpressly fbrbidden;

2. ﬁarattelingiéfter a DC canversion stasge is only
permitted with transformer isolatian @an the AC
"inpur. o '

N ATO  UNCLASSIFILED
| -
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PART i1 —;CHARACTERISfiCS OF STANDARD ELECTRICAL POWER SUPPLIES
14, :Phase Seguence. : Terminals of electrical pawer supptiesg

should be i

designated in accordance with IEC 445 by using an

alphanumeric notation.

Nore A

Note B

15. fﬁéracxeristics of Standard 60Kz Supplies *
Nominal User Yoltage o 440V or 115V
r . User voltage tolerinces : ) b

a. average of three line-to-line v :
voltages (1} - see note A, ' +5%

b« any one line-to-line voitage ' .
including a. above and line ‘ o ?
voltage unbalance tolerance. +7% -

Voltage  : {'Voltage Modulation (2) : ‘ | 2%
" | Line voltage unbalince tolerance.(3) 3% .
Voltage transient tolerance - see note B’ +l6%
Vouagetranﬂentrecuverythne : 2 seconds
Yoltage spike {peak value) ' 2.5 ky
Waveform -Total harmonic distortion . 5%
:}individual Harmonic : _ . I%
-+ Deviation Factor - , N 7%
1 Neminal Frequency - ﬁ 60Hz
Frequéncy tolerance (4) ~ sew note C _ +3%
Frequency Moduiatign (5) « ses nota C ' 0.5 %
Frequency Frequency transient tolerance (6) - see note C + b 5%
Frequencytranﬂenrrecuverythne : © 1 2 seconds
r

Except wnder transient. or Fault corditions the macimum
departure fronm nominal user voltage, due to the combinad
effects of (13, (), (3 will net exceed + 6% for average:
of three line-to-|inme voltages; + 3y far Iny one {ine-
tortine:voltage. -

Ex%ent under fault cenditigns the Maximum excursiaon due
to: the combined effecrs of transients and (13, (2), (3)
above will not exceed + 20% for the average of thrge
line~to=tine vaitages; + 22% far any one Line=to=line '
voltage. Excursions of this arder will only aceur
infrequently, which means NSt more tham 10 times in a _
peried of 24 hours., (Sae Fig, & for the voltage trangient
eavelope.) . :
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Note € Except undér fault ronditions the maximun departure from
- 60Hz resulting from {4}, (5) and (&) above will not
exceed S.5%.
16. characteristics of Standard 400Hz Sypplies
; Nominal User Voltage 44QY or LISV
3 User Yoltage tolerances :
) 2. Average of 3 line to line voltages (1) +5
! See Note A, ‘
R b. Any one llne to line valtage Including &. above +7 ‘ﬁ
and line voltage unbalance tolerance - see Note A : o
Yoltage Voltage Modulation (2} - 2%
s Line Voitage unbalance tolerance {3) : 3%
Voltage transient tolerance - sae Note B +16%
. Yoltage transient recovery time : 2 seconds
. | Yoltage spike {peak value) . 2.5 Ky
‘Wavetorm Total harmonic distertion - 3%
B Individual Harmonic : 3%
T Deviation Factor 3%
Frequency Norminal Frequency . 400Hz
' Frequency tolerance (4) - See Note C, +5%
Frequency modulation (5} - Sea Note C. 0.5%
Frequency transient tolerance {6) - See Note C. +4%
Frequency transient recovery time 2 seconds
Note 4 Except under tramsient ar fault conditions the maximum
: departures from nominal user voltage due to the combined
effects of (1), ¢(2) and €(3) will not exceed +4% Yfor
average of three lLine-to-line voltages: * B84 fof any
gne Lline-to-line vaitage. ‘ N _
Note 8 Except under tault conditions the maximum excursion due

to the combined eftects of transients and (1}, (2} and
(3 3bove will not exzeed + 207 for the average of
threz line~to-line voltages; + 22% for any ane line-to-
line voltage. Excursions of This order will only cccur
infreauently which means not more than 10 times in a
pericd of 24 hours. (See Fig. 4 for the voltage
transijoent envelope.) o
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Note C Except under fault canditions the maximum departure from
400Hz resulting from (4), (5) and (&) above will mot
exceed &.5%.. :
17. Characteristics of Standard Low Voltage BC Supplies
Nominal User Voltage 1 2ny2sv
User voltage limits (see Note C)
a. ‘Nermal . . % : 22-29V
b, :Emergency - See Note A 13-29v
' ¢. Abnarmal ~ See Note B : I o182y
‘Yoltage Modulation (See Fig 2) ' - 2%
Ripple peak to peak (See Fig 2) 2.5V
Voltage Transient 1 = . .
' Upper Limit . - : ‘ 35y
‘ Lower Limit To18Y
Voltage spike (peak value) _ o600V
Yoltage Transient recavery time (See fig ) 2 seconds
Note A Emergency i rnejgéndﬁtién e&istingiwﬁen'the battiery
fharger has ceased to function.
Note 8 éﬁhurmaL is the conditian exiSting‘uhen, through.fauLt

or other reasons, the .battery is at tag of charge., Thisg
is 3 rare condition for which equipment designated as
vital must maintain its operational efficiency without
deteriaration for periods of at least -2 hours. "

Nate ¢ vdltage modulatidn and ~inple variations are additional
to nominal user voltage and transient Limits.

CHARACTERISTICS OF. OTHER ELSCTRICAL POWER SUPPLIES

18. The voltage and frequenzies of supplies not covered
preui0ustyibhich-méy bw available ia warships is tabled below. If
an equipmeht_“reqm'res s,ucn‘suooLies then reference shoyld bhe made
to clause 5.4 and to NATD cauntries natiamal specifications °
listed in Annex a.’ o : o

Alterha}ing‘cﬁrrent

(ay 113v, 4Q0Hz; single-shase, 2 wire for Analogue Data
Tramsemission; ' ' S :

(b) 200/115y, &Q0Hz, I-phase, & wire.
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.:"Hhere 200/115v, 400Hz supplies arae provided for aireraft
type equipment, these should conform to the ctharacteristic listed
under paragraph 16.

IMPLEMENTATION OF THE AGREEMENT

19. - This STANAG is considered to he implemented when national
specifications ensure that new construction Harships provide
electrical power supplies with tharacteristics in accordance with
this agreement. e
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