Downloaded from http://www.everyspec.com

M L- STD- 1399( NAVY)
SECTI ON 390
2 Cctober 1987

M LI TARY STANDARD
| NTERFACE STANDARD FOR SH PBOARD SYSTEMS
SECTION 390

ELECTRI C PONER, DI RECT CURRENT, (OTHER THAN SHIP'S BATTERY)
FOR SUBMARINES (METRIC)

¢

AVSC N A FSC 1990
DI STRI BUTI ON_STATEMENT A Approved for public release; distribution unlinited




Downloaded from http://www.everyspec.com

M L- STD- 1399( NAVY)
SECTI ON 390
2 Cctober 1987

DEPARTMENT OF THE NAVY
NAVAL SEA SYSTEMS COMVAND

Washington, DC 20362-5101

Interface Standard for Shipboard Systems, Electric Power, Direct Current, (Qher
Than Ship's Battery) for Submarines (METRIQ)

1. This Mlitary Standard is approved for use by the Naval Sea Systens Command,
Department of the Navy, and is available for use by all Departments and Agencies
of the Departnent of Defense.

2. Beneficial comments (recomendations, additions, deletions) and any perti-
nent data which may be of use in inproving this docunent should be addressed
to:  Commander, Naval Sea Systems Command, SEA 5523, Departnent of the Navy,
Washi ngton, DC 20362-5101 by using the self-addressed Standardization Docunent
| nprovenent Proposal (DD Form 1426) appearing at the end of this docunment or by

letter.



Downloaded from http://www.everyspec.com

M L- STD- 1399( NAVY)
SECTI ON 390
2 Cctober 1987

FOREWORD

Purpose. This standard defines the electrical interface requirenents for,

and the constraints on, the design of submarine systems/equipnents which

will utilize direct current (dc) electric power. This standard does not apply

to, nor shall be used for, the design of ship service dc power system |oad
connected to the main storage battery. Submarine equipment designers and users

of the system must conply with these interface and systems constraints/requirenents
when devel opi ng, producing and acquiring equiprments to assure that satisfactory
equi pment operation and performance are obtained.

Structure. This standard first delineates the electrical characteristics of
the dc power interface in terns of voltage, continuity, source inpedance, and
other paraneters. The constraints on system and equi pment design which are

necessary to achieve these characteristics are then established.

Standardi zation. The need for a dc power standard has been established with
the use of dc power as primary power for electronic systems. Characteristics
of submarine supplied dc electric power for electronic systems are delineated
in this standard.

Nunerical quantities. Nunmerical quantities are expressed in metric (SlI) units.




Paragraph

1.

—

=~ &
[y

F o
[V

NN

VWO NOAUMULULLUUL ULV E WR -

WWWWWWWWWWWWWLWLLWLLWLWLWLWLWWWLWLLLWLLW

vt in

[

[
VP WK ~O

— e

N

W WWWw WM -~

W N

Downloaded from http://www.everyspec.com

- MIL-STD-1399 (NAVY)
SECTION 390
2 October 1987

CONTENTS

SCOPE AND INTERFACE ........ i,

SCOPE v ttete it e
INtErfBCE .o ittt it i eiiie ittt it e

REFERENCED DOCUMENTS ......c.iiiiiiiiinnnnn.

Government GOCUMENTS .. v .o v v v ennrenennsennesnnns
SLANAATAS .. ittt ittt i ettt e
Order of precedence .........cceeivnrercnnnnnenons

DEFINITIONS ...ttt ittt iiien e eai e

Ground (ground potential) ............ ... ooiiann
Grounding (of electric systems/equipment) ........
Grounded electricC SyStem .........covceeennonsrons
Ungrounded electric system .......................
Electric power system ................ccovuvinnnen.
User equipment .. ........c.ciennretenneerenannns
Interface ... it e e e e e
VOltaBE .ottt e e
Nominal user voltage ................ ... .. ........
User voliage tolerance (steady state) ............
Voltage transients ...........coenveunneennnnennnns
Voltage transient tolerance ................... ...
Voltage transient recovery time ..................
Voltage spike ........ ... . .. i,
System ripple voltage (percent) ..................
Overvoltage and undervoltage .....................
Ripple current .............c.oiiiiiiiiannnen
Inrush current/initialization.....................
Rate of change (slew rate) ..............cicennnnn
Isolation ....... ittt e
Limited break supply ....... ... .o
No-break supply (uninterruptible power supply) ...
SIBMEMS .ttt ittt ettt e i e e
Common mode interference ...........c.ceeeecueeseen
Differential mode interference ...............vunn
Auctioneering (OR'INg) .....vvviiinninennnannnnnn.
Free wheeling ..........cuininiiiiininiinnnnnnenn,

GENERAL REQUIREMENTS .........ciittiinininnnnn e,

Interface requirements and constraints ...........
CORformance testsS . .....oceuiimernneennneenaneees

DETAILED REQUIREMENTS ..... ... .trininceeenns

Electric dc power source characteristics .........
TYPe Of POWEE ..ttt vittni et
Power interruption .................. .0,
Limited-break power ...........ccoueeiieennninians

iv



Paragraph

VRV RV RV V. RV RV IV, RV, BV,

[V IV, V]

Lhurnuvumibnubwonmmbnhnunnurmunmmuouumummunnonnuninunnmnurnwvnmnuvummumononm

NAUVMELWLWLWWLWW

— s

NP NN NN
N oA WNESEPEWN

- \O 00
o

- D 0 N AW WRN -

WWWWWWWNRNMNIRRNRNMNNDBNNDMMRDbDODPDND

.
— O O O 0o~

N3

N =

W N =

Downloaded from http://www.everyspec.com

MIL-STD-1399(NAVY)
© SECTION 3%0

7 Detnhar 1QR7
WS A A ST

e Ve ww

CONTENTS -~ Continued

No-break power ...........ccciirierernninonsronnnann
Grounding .......iiiiminiiiiiii it i e e
Power source ripple ...... e e e
Power source ripple voltage ......................
Power source ripple current ......................
Power source impedance ..............oveeeennnnnns
Power source voltage limits ......................
Power source nominal voltage .....................
Voltage interrupt limits .............. c.vcvinnnn.
Power source protection against externally

caused disturbances ........... . ... i i,

............ P SNy

Power source dc ground isolation ................. :

Power source ac ground isolation .................
Power source electromagnetic interference (EMI)
Hmits .. it i i e e
Interface characteristics ........................
Nominal user voltage ...............coiiiuini.nn
User voltage tolerance .............ciiuiuinvnnennn
System voltage ripple ............ ... ... ... ...,
Voltage tramsient ..........iiiimiiiiiininenannn
Spike woltage ......... . ittt
System dc ground isolation .......................
System ac ground isolation .......................

Prsoar cvetam imeaadansa
L AP Soyo LTl J.Illy;\lﬂllbc ---------------------------

Continuity of power ...........c.civieinieenennennnnn
Other system interface characteristics ...........

Inratinn nf inrtavfara
ARSIl & AL A dldl WP A ABWE ¢ v s 00 e v e s a2 e s e e e e

User equipment failure ...........................
Emergency operating conditions ...................
User equipment constra8ints ...........coevueun....
User equipment EMI limits ................. ...,
User equipment ripple current ....................
User equipment ripple voltage ....................
User equipment inrush/initialization current .....
User equipment load current slew rate ............
User equipment dc ground isolation ...............
User equipment ac ground isolstion ...............
User equipment input/output isolation ............
Protection of user equipment .....................
Equipment polarity .............c.itiiinniiiaenns
Other circumstances ................c. v,
User input impedance .............................
User equipment conformance tests .................
User equipment EMI test ..............covivnnn..
Power source conformance tests ...................
Power source EMI test ............. ... .. ........



Paragraph

Figure

aoannooro0d>ON N

N

VoW N

o

10

11

12

13

14

15
16

17
18
19
20

21

22

W N

Downloaded from http://www.everyspec.com

MIL-STD-1399 (NAVY)
SECTION 390 ~
2 October 1987

NOTES ot it e et i e i e
Intended use ......... ... i
Data requirements ................... ... ... .. ...
Systems analysis ................................

th:\—l...l J.LQJ. bbllemdl—

‘..u

No-break power ........... ... . .. . . i
Deviations . ........ ...t i e
Subject term (key word) listing .................

Dc interface ........ .ottt
Voltage envelope ........ ..t ininennnenn
Voltage test spike (short time transient) .......
Power system Z versus frequency .................

Power source CEOl differential mode ripple

current lamits ..ttt i e e e e e

Power source CEOl1 common mode ripple current

1imits . e e e e

Power source CE0O3 common mode narrowband ripple

current limits ..... Ve et ettt e e e

Power source CE03 common mode broadband

1imaits Lo e e e e

Typical source Z versus frequency - 60 Hz

transformer/rectafier ........ ... . it

User equipments CEO]l differential mode ripple

....... R

Cull CHL 1 AMILILED . 46 v e oo v o s o o v oo s s oo o oo s s s oeeosoao-

User equipment CEOl common mode ripple current

B T T 1 =

User equipment CEO0O3 common mode narrowband

ripple current limits ..............ciovainnnn

User equipments CE03 common mode broadband

B T 1 o
Power source CSO01 limits .............. ... ...
Power source CS02 limits ............cciitiinnnnn
Power source CSO01 ]1nn-fn-ornund test set-up ....

Power source CS02 line-to- ground test set-up ....
User equipment CSOl line-to-ground test set-up ...
User equipment CS02 line-to-ground test set-up ...

Power source CE0l1 and CEO3 differential mode

ripple current test set-up .....................

Power source CEOl and CE03 common mode ripple

current test Set-UP ..........cciiiiiiiiiiieaann

User equipment CE01 and CEO3 common mode ripple

current test set TUD e e st e s

vi

............................

13
14
15
16
17
18
19

20



Table

Paragraph

I.

I1.

III.

Iv.

10.
10.

20.

30.

40.

50.
50.
50.
50.
50.
50.
50.
50.

e WwWwwwen -

-

Downloaded from http://www.everyspec.com

MIL-STD-1399(NAVY)
= SECTION 390
2 October 1987

CONTENTS - Continued

TABLES

Interface characteristics of the electric
POWETL SYSLEID ..o vvinveuronrenononsoeneneannnnsens
Power source rating for measuring user equipment
ripple voltage .......... ... .. il
User equipment inrush limit .......................
User equipment slew rate limit ....................

APPENDIX

GENERAL REQUIREMENTS . ... ... ... . .. i

DETAILED REQUIREMENTS ........itiieiiiennennnnnn ..
Power source EMI limits ..............c.ccovuinn..
User equipment EMI limits ........................
Filtering .......cc.iviiiiiiiiii i,
Power source capacitance to ground ...............
User equipment capacitance to ground .............
Power source EMI test ................... e
User equipment EMI test ........... ... ... ... .....

vii/viii

Page



Downloaded from http://www.everyspec.com



Downloaded from http://www.everyspec.com

M L- STD- 1399( NAVY)
SECTI ON 390
2 Cctober 1987

1. SCOPE AND | NTERFACE

1.1 Scope. This standard defines and establishes interface requirenents
for submarine equipnents utilizing dc electric power from sources other than
the main storage battery to ensure compatibility between such user equipnents
and the power system and between individual user equipnents. It defines the
submarine electric power system characteristics, requires that user equipnents
be designed to operate from power systens with these characteristics, and
restricts any adverse effect of any user equipments on the power system  This
standard does not apply to, nor shall it be used for, the design of ship
service dc power system loads connected to the main storage battery.

1.2 Interface. The basic characteristics and constraints categories
concerned with this interface are shown synbolically on figure 1. The
interface, as it concerns the characteristics of dc electric power, is located
at the input termnals of any user equipnent.

2. REFERENCED DOCUMENTS

2.1 Government docunents.

2.1.1 Standards. Unless otherwise specified, the followi ng standards of
the issue listed in that issue of the Department of Defense Index of
Specifications and Standards (DoDISS) specified in the solicitation form a
part of this standard to the extent specified herein.

STANDARDS

M LI TARY
M L-STD-461 - Electronmagnetic Emssion and Susceptibility
Requirenents for the Control of Electromagnetic
I nterference.
M L-STD-462 - Electronagnetic Interference Characteristics,
Measurenent of.

(Copies of standards required by contractors in connection with specific
acqui sition functions should be obtained from the contracting activity or
as directed by the contracting officer.)

2.2 Order of precedence. In the event of a conflict between the text
of this standard and the references cited herein, the text of this standard
shal | take precedence.

3. DEFINITIONS

3.1 Gound (ground potential). Gound is the hull netal structure or
groundi ng system of the ship which is connected to electric or electronic
equi pment or systens for creating a conmon reference point to establish zero
potential .
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3.1.1 Gounding (of electric systems/equipment). Gounding is the
process of establishing a mninum inpedance current path between a selected
electric circuit or equipnment and ground potential.

3.1.2 Gounded electric system A grounded electric systemis a system
in which at |east one conductor, or a point of the systemis intentionally and
effectively grounded.

3.1.3 Ungrounded electric system An ungrounded electric systemis a
system which is not intentionally grounded, except for test purposes.

3.2 Electric power system The electric power systemis conposed of the
electric power generation and distribution system including generators,
cables, switchboards, protective devices, converters and regulators up to the
interface.

3.3 User equipnent. User equipment is any system or component installed
in the ship which uses dc electric power as specified by this standard, and
which is supplied power directly from the ship’s system (excluding the main
storage battery dc systenj.

3.4 Interface. The interface is located at the input termnals of the
user equi pment.

3.5 Voltage. Al voltages are dc, except as otherw se specified.

3.5.1 Nominal user voltage. Nominal user voltage is the designated
voltage, at the interface.

3.5.2 User voltage tolerance (steady state). Steady state user voltage
tolerance is the maximum permitted continuous departure from nomnal user
vol tage during nornmal operation, excluding transients. Steady state user
voltage tolerance includes ripple voltage and variations such as those caused
by dc load changes, regulator variation and system voltage regulator drift.
Tol erances are expressed in percent of nomnal user voltage.

3.5.3 Voltage transients.

3.5.3.1 Voltage transient tolerance. A voltage transient is a single
event characterized as a sudden change in system voltage (line-to-line) which
goes outside the user voltage tolerance and returns to and remains wthin
this tolerance. The voltage transient tolerance is in addition to the user
voltage tolerance linmt.

3.5.3.2 Voltage transient recovery tine. Voltage transient recovery
time is the time elapsed frominitiation of the transient until the voltage
recovers to the user voltage tolerance.

3.5.3.3 Voltage spike. A voltage spike is a voltage variation of |ess
than 1 millisecond duration which exceeds the voltage transient tol erance. The
voltage spike q ay be positive or negative, and occur fromline-to-line or from
|'i ne-to-ground.
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3.5.4 Systemripple voltage (percent). Systemripple voltage is the
alternating conponent of the unidirectional voltage from a dc power source.
Percent ripple voltage is the ratio of the root nean square (rns) value of the
ripple voltage to the nominal user voltage expressed in percent

3.5.5 Overvol tage and undervol t age. Overvol tage and undervoltage are
those voltages which exceed the user voltage tolerance limts for tines
exceeding those specified for the voltage transient recovery tines

3.6 Ripple current. Ripple current is the alternating component
i ncluding noise, of the unidirectional current from a dc power source

3.7 Inrush current/initialization. |Inrush current/initialization is
usual ly characterized by a large (several tinmes normal full |oad) peak instan-
taneous current which flows upon energizing the user equipnent or part thereof.

3.8 Rate of change (slew rate). The rate of change is a change in a
paraneter of interest in a specified unit of tinme; for exanple, volts per
second and anperes per second.

3.9 lIsolation. Isolation is the degree of ohnic separation between two
points .

3.10 Limted break supply. Alimted break supply provides power from
one of two or nore independent power sources with automatic neans for
transferring the user equipment to one of the other power sources within a
specified tine.

3.11 No-break supply (uninterruptible power supply). A no-break supply
provi des power fromtwo or nore independent power sources such that the inter-
face characteristics are continuously held within specified limts under a
single failure condition

3.12 Sienens. Sienmens is the unit of conductance (mho) (end of admittance)
in the International Systemof Units (SI). The sienens is the conductance of
a conductor such that a constant voltage of 1 volt between its ends produces
a current of 1 anpere.

3.13 Common node interference. Common node interference is interference
that appears between both power |eads and a conmon reference plane (ground)
and causes the potential of both sides of the transm ssion path to be changed
si mul taneously and by the same amunt relative to the common reference pl ane
(ground).

3.14 Differential nmode interference. Differential node interference is
interference that causes the potential of one side of the transm ssion path to
be changed relative to the other side.

3.15 Auctioneering (OR ing. Auctioneering is connecting two sources
together by neans of diodes. The two diodes have their cathodes connected at
t he conmon out put and one of the anodes of the two diodes is connected to one
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of the power sources and the second anode is connected to the second source.

Additional sources can be added in the same manner with one diode for each
added source.

3.16 Free wheeling. Free wheeling describes the condition where current
that has been flowing through a series switch is provided with a path on the
| oad side of the switch which connects the negative (return) power conductor
to the positive power conductor whenever the switch is opened. This path
is nornmally provided by a free wheeling diode whose anode is connected to the
negative connector and whose cathode is connected to the positive conductor.

4. CGENERAL REQUI REMENTS

4.1 Interface requirements and constraints. The specific interface
requirements and constraints established herein are mandatory and shall be
adhered to by all engaged in the design of submarine dc electric power systens
and user equipment. This standard does not apply to the ship service dc power
system which is connected to the main storage battery.

4.2 Conformance tests. Test requirenents to ensure conformance of user
equi pments to the interface characteristics and constraints specified in this
standard shall be included as part of the acquisition specification (see 5.4).

5 DETAILED REQUI REMENTS

5.1 Electric dc power source characteristics

5.1.1 Type of power. The ship’s dc power is provided from power
conversion equipnment and is in the formof a two-wire ungrounded system
Table | specifies the interface characteristics of this dc electric power.

TABLE 1. Interface characteristics of the electric power system.

Parameter Characteristic
(a) Nominal user voltage 155 volts direct current (Vdc)
(b) User voltage tolerance plus or minus 12 percent (see
figure 2)
(c) System voltage ripple (rms) 3.5 percent

-~
o}
~—

Unltace trancient
vo.tage transaient

(1) Voltage transient tolerance'’ plus or minus 16 percent of nominal
(see figure 2)

t=tc oL

(2) Voltage transient recovery 0.25 second
time?!
(e) Voltage spike (peak value) 750 volts (see figure 3)
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TABLE |. Interface characteristics of the electric
power system - Continued
Parameter Characteristic
(f) Dc ground isolation >200 kilo ohms
(g) Alternating current (ac) <25 microfarad measured at 1
oronnd icanlatinn kiloharts (kH>)
ground isolation kilohertz (kHz)
(h) Power system impédance (see figure 4)
(i) The maximum departure from (see figure 2)
nominal user voltage as a
result of a combination of
parameters (&), (b) and (d) -
(j) Power interruption, limited- Less than 3 wmilliseconds (see 5.1.2.1)
hraak (vital laoads onlv)
HLTAR (VatLdli 4TOUS Lhiiyy
(k) Power interruption, no-break Uninterruptible (see 5.1.2.2)
{(vital loads only)

! Voltage transients may occur anywhere in the user voltage tol erance range

(see figure 2).

5.1.2 Power interruption.

5.1.2.1 Linited-break power.
ORing two or nore independent power
sour ces,
power shall ensure that
exceed 3 mlliseconds.
deviate from those outlined in table |
transient limt specified in table |
transfer,
as low as mnus 3.0 volts,
electrical distribution system during t
sients below mnus 3.0 volts shal

Limted-break power
sour ces
| oads are transferred to the other
power characteristics during load transfer shall
During load transfer

and shown on figure 2
the voltage may drop from plus 155 Vdc (plus or minus 12 percent) to
depending on the load and configuration of the

is acconplished by
On loss of one of the power

power sources. Limted-break

not

the voltage transient shal

for a period not to exceed the upper

During |oad

he transfer interval. Negative tran-

be prevented by a free wheeling diode

which is connected across the power source output terminals after the ORing

di odes.
switchboard where the multiple sources

5.1.2.2 No-break power.

The ORing and free wheeling functions shal

be accomplished at the
are connected

No- break power is acconplished by ORing two or

more independent power sources
are transferred to the other
the interface characteristics wll

power

On loss of one of the power sources, |oads
sources. No-break power shal

be maintained within the upper and | ower

ensure that

transi ent
or
equi pment

di fferent

limts as specified in table | and shown

or power source depending on individua

on figure 2. Additional

requirements beyond those in this standard may be inposed on the

ship configuration (see 6.5).
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5.1.3 Gounding. The dc power systemis ungrounded except for
Intermittent grounding permitted for the operation of ground detection
equi pment which inposes 500 Vdc on each |ine-to-ground

5.1.4 Power source ripple.

5.1.4.1 Power source ripple voltage. The total power source rns ripple
voltage shall not exceed 1.5 percent when neasured with a true rms voltneter
having a mni mum bandwi dth of 50 Kkilohertz (kHz) for a single power source
driving a 1 kilowatt (kW resistive |oad

5.1.4.2 Power source ripple current. Any single frequency conponent of
the power source ripple current shall not exceed the differential mde linits
shown on figure 5 (30 hertz (Hz) to 15 kHz). Common node ripple current (30
Hz to 15 kHz) shall not exceed the linits shown on figure 6. Above 15 kHz, the
power source differential nmode ripple current shall not exceed the limts of
CE03 for A5 equipnent specified in ML-STD-461. Linits for comon node ripple
current shall be as shown on figures 7 and 8 for narrowband and broadband
respectively.

5.1.5 Power source inpedance. Typical source inpedances for sone selected
power ratings are shown on figures 9 for 60 Hz transfornmer/rectifers. The power
system | npedance (Thevenin Equivalent) neasured at the interface shall be as
shown on figure 4.

5.1.6 Power source voltage linmts.

5.1.6.1 Power source nonminal voltage. The power source shall provide a
voltage of 155 Vdc plus or minus 8 percent fromno load to full |oad

5.1.6.2 Voltage interrupt limts. Built-in sensing and control circuits
will be provided to interrupt the power source output within 0.30 seconds after
the instant in time when the voltage exceeds and remains for 0.15 seconds
outside the following limits.

(a) Overvoltage: above 200 + 3 volts.
(b) Undervoltage: below 114 = 2 volts

5.1.7 Power source protection against externally caused disturbances.
Built-in sensing and control circuits shall be provided to protect the source
equi pment agai nst damage or malfunction from the follow ng:

(a) Load induced negative voltage transients at the positive output
terminal. Negative transients shall be linmted to mnus
3 volts (absolute) (see 5.1.2).

(b) Spike voltages with a maximum [evel of 750 volts including 155
Vdc. The spike test voltage characteristics are shown on
figure 3. For test purposes, the spike voltage generator shal
produce the waveform shown on figure 3 at the terninals of the
power source under test.
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5.1.8 Power source dc ground isolation. Each power source dc output
power line, at the interface, shall be isolated from hull ground by a m nimm
dc resistance of 20 nmegohns.

5.1.9 Power source ac ground isolation. The |eakage capacitance from
each line-to-ground shall not exceed 0.01 nmicrofarad per Kilowatt (uF/kW)
measured at 1 kHz. If filters are used, the sum of the |eakage capacitance and
the filter capacitance fromeach line-to-ground shall not exceed 0.02 wF/kW
measured at 1 kHz.

5.1.10 Power source electromagnetic interference (EM) limts. The
power source EM linits shall be as specified in 50.1 of the appendix.

5.2 Interface characteristics. Each shipboard dc electric power generating
and distribution system shall supply dc electrical power at the interface with
the characteristics specified in table | and in 5.2.1 through 5.2.10.

5.2.1 Nominal user voltage. The nominal user voltage is 155 Vdc.

5.2.2 User voltage tolerance. The user voltage tolerance is 155 Vdc
plus or minus 12 percent (136 to 174 Vdc) as shown on figure 2.

5.2.3 Systemvoltage ripple. The total rnms voltage ripple at the
interface shall not exceed 3.5 percent of nominal user voltage.

5.2.4 \Voltage transient. The voltage excursion and recovery tinme
envel ope shall be as shown on figure 2 and as specified in table I.

5.2.5 Spike voltage. Spike voltages shall not exceed a maxi num crest
| evel of 750 volts (including 155 Vdc).

5.2.6 Systemdc ground isolation. The |eakage resistance between each
power conductor and ground shall be greater than 200 kilo ohns.

5.2.7 System ac ground isolation. The sum of |eakage and filter
capacitance between each line and ground shall be less than 25.0 nicrofarads

(see table I) as neasured at 1 kHz.

5.2.8 Power system inpedance. The power system inpedance is the
i npedance versus frequency at the user’s input terminals |ooking toward the
power source. The power system source inpedance includes the power source,
other user equipnents and the distribution system The power system inpedance
is shown on figure 4.

5.2.9 Continuity of power. The continuity of power shall be as
specified in 5.1. 2.
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5.2.10 Qher systeminterface characteristics.

5.2.10.1 Location of interface. The dc power characteristics specified
in 5 2 are those which exist at the interface (see figure 1) under nornal
conditions. The location of the interface is dependent on the configuration of
the load supplied and can be located at one of the following tw places:

(a) The input ternminals of a user equipment conmponent; for exanple,
at the input terninals of the console for navigation.

(b) The input terminals of the subsystem made up of many conponents,
but not at the input termnals of each conmponent. Therefore,
the characteristics listed will be supplied to the input
termnal of the subsystem and not necessarily to each conpo-
nent. The dc power characteristics to each conponent of the
system will be determined by the subsystem designer.

5.2.10.2 User equiprment failure. Since a linmted break power supply
provi des power to several user’'s equipnents, there may be a user equipnent
failure which causes the interface characteristics to deviate from those
specified in table I.

5.2.10.3 Energency operating conditions. \en energency operating condi-
tions prevail (that is, conditions due to major generating equipnent failures or
battle damage), the characteristics specified in 5.2 may not be provided.

5.3 User equipnent constraints. The intertace characteristics or the
ship’s dc electric power system inpose certain constraints on the design of
shipboard equiprment utilizing dc electric power.

5.3.1 User equiprment EM linits. The user equipnent EM linits shall be
as specified in 50.2 of the appendix.

5.3.2 User equipment ripple current. The user equipnment differential mode
ripple current (including ripple components resulting from pulse |oad effects)
shall not exceed values shown on figure 10 for frequencies from30 Hz to 15 kHz.
Above 15 kHz, the user differential mde ripple current shall conformto the
limts of CEO3 in accordance with ML-STD-461 for AS equipnent. The common ¢ ode
ripple current shall not exceed values shown on figure 11 for frequencies from
30 Hz to 15 kHz.  Above 15 kHz, the limits for conmon node ripple current shall
be as shown on figures 12 and 13 for narrowband and broadband, respectively.

5.3.3 User equipnent ripple voltage. The rms ripple voltage caused by
the user equipnent shall be less than 1.5 percent when driven by power sources
with ratings as defined in table Il. The source inpedance of the power source
shall be as shown on figure 9.
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TABLE |1.

the inrush current shall
rated | oad current.

designed to limt
table IV.

Power source rating for measuring user equipment ripple voltage.

User equipment rating (kW)

Power source rating (kW)
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5.3.4 User equipnent inrush/initialization current. The peak anplitude of

User equi pnents shall
change to values specified in table IIl.

not exceed 200 percent of the nominal user equipment
limt the inrush current rate of

TABLE II]. User equipment inrush limit.

Nominal rated load
current at interface
(amperes)

Inrush current rate of change
(amperes per millisecond)

1 e~ 102
4 LOU 100

187 to 371

372 and higher

LN
vV

115

250

5.3.5 User equipnent |oad current slew rate.
| oad current slew rate of change to values specified in

The peak amplitude of the load current shall not exceed 150 percent
of the nonminal user equipnent rated load current.

User equipments shall be

TABLE 1V. User equipnent slew rate linmt.

Nominal rated load
current at interface

Slew rate of change

(amperes) (amperes per millisecond)
1 to 186 30

187 to 371 58

372 and higher 125
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5.3.6 User equipnent dc ground isolation. Each user equipnent dc input
power line at the interface shall be isolated from hull ground by a dc
conductance of |ess than 107* siemens per kilowatt (kW of connected | oad.

5.3.7 User equipnent ac ground isolation. The |eakage capacitance from
each line-to-ground at the user interface shall not exceed 0.02 wF/kW of
connected load at 1 kHz. If filters are used, the sum of the |eakage
capacitance and the filter capacitance from each line-to-ground at the user
interface shall not exceed 0.075 wF/kWw of connected |oad neasured at 1 kHz.

For load nmore than 0.5 kWand less than 1 kW the capacitance shall be reduced
in proportion to the specified values for the 1 kWload; for exanple, the

al l owabl e capacitance for a 0.8-kWload is 0.8/1 X 0.075 = 0.06 wF). For |oads
less than 0.5 kW the |eakage capacitance shall not exceed 0.01 wF. If filters
are used, the total shall not exceed 0.03 yF.

5.3.8 User equipnment input/output isolation. User equipnment 155-Vdc
input termnals shall be isolated from all user equipnent |oads such as
power conversion equi pment outputs, by a dc conductance of |ess than 0.5 x 107°
si emens per kW of connected | oad.

5.3.9 Protection of user equipnent.

5.3.9.1 Equipnent polarity. User equipment requiring protection from
polarity reversal shall be internally protected from inproper connection at
any point in the system Each piece of equipnent shall have the polarity
of the power connections clearly marked. Any inadvertent polarity reversal
shal | not result in equi pment damage or cause any deviations fromthe interface
characteristics shown in table I.

5.3.9.2 Oher circunmstances. The user equipnent shall not sustain
damage as a result of the follow ng:

(a) Spike voltages with a maximum |evel of 750 volts including 155
Vdc. The spike test voltage characteristics are shown on
figure 3. For test purposes, the spike voltage generator shall
produce the waveform shown on figure 3 at the terninals of the
user interface.

(b) Power interruption and automatic restoration of power (see 5.1.2
and 5.2.9).

(c) Active ground detector tests which inpose 500 Vdc on each line-
t 0- ground.

(d) Overvoltage and undervoltage as specified in 5. 1.7.

(e) System faults caused by single conponent failures may cause
conducted EM voltages at the interface which nay exceed the
conducted susceptibility EM levels defined in 50.2 of the
appendi x.  User equipment shall not sustain damage when voltage
| evel s versus frequency as shown on figures 14 and 15, occur at
the interface. The contracting activity shall deternmine the
equi pment that is required to be operational during this fault
condition. These equipnments that are required to be operational
shall not be susceptible when tested to voltages versus frequency
levels, as shown on figures 14 and 15.

10
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5.3.10 User input inpedance. For each user system subsystem or equipment
connected to the interface (see 5.2.10.1), an electrical schematic shall be
prepared (see 6.2). The user input circuit schematic shall be used for the
systens analysis required for each installation (see 6.4). A block diagramin
Lapl ace notation (s operator), conplete with a transfer function (gain/phase
plot) from 10 Hz to 1 negahertz (MHz), shall be required for conplex user systens,
subsystens, or equipnents. For purposes of satisfying these requirenents,
any circuit containing active conponents or feedback/feedforward functions shall
be considered conpl ex.

5.4 User equipnent conformance tests. Verification of confornance of
i ndividual user equipnment with the interface characteristics (see 5.2) and
user equipment constraints (see 5.3) shall be required, and shall form part of
the qualification data for the user equipnent.

5.5 User equipment EM test. An EM qualification test shall be
included as part of the user’s power system proof of conformance (see 5.4).
User qualification test procedures shall be in accordance with M L-STD 462,
except as specified in 50.5 of the appendix.

5.6 Power source conformance tests. Verification of conformance of
i ndi vidual power sources with the power source characteristics (see 5.1)
shall be required, and shall form part of the qualification data for power
source equi prent .

5.7 Power source EM test. Source qualification test procedures shall
be in accordance with ML-STD 462, except as specified in 50.4 of the appendix.

6. NOTES

6.1 Intended use. This standard does not prohibit the use of 60 Hz
power. The dc electric power, as specified herein, will be in addition to the
primary shipboard ac electric power as specified in DOD STD 1399, section 300.

6.2 Data requirements. Wien this standard is used in an acquisition
which incorporates a DD Form 1423, Contract Data Requirements List (CDRL),
the data requirements identified below shall be devel oped as specified by an
approved Data |tem Description (DD Form 1664) and delivered in accordance
with the approved CDRL incorporated into the contract. \Wen the provisions
of DoD FAR Suppl ement, Part 27, Sub-Part 27.410-6 (DD Form 1423) are invoked
and the DD Form 1423 is not used, the data specified below shall be delivered
by the contractor in accordance with the contract or purchase order requirenents.
Deliverable data required by this standard are cited in the follow ng paragraph.

Par agr aph no. Data requirenent title Applicable DD no. Opti on

5.3.10 Drawi ngs, engineering Dl - E-7031 Level 3
and associated |ists

11
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(Data item descriptions related to this standard, and identified in section
6 will be approved and listed as such in DoD 5010.12-L., AMSDL. Copies of data
item descriptions required by the contractors in connection with specific
acquisition functions should be obtained fromthe Naval Publications and Forns
Center or as directed by the contracting officer.)

6.3 Systens analysis. A systens analysis is required for each installation
in order to confirm system conpatibility and system stability. Users are required
to provide to NAVSEA the interface data specified in 5.3.10.

6.4 Electrical schematic. The electrical schematic (see 5.3.10) should
show conponent values of the user’s input circuitry and should include the
fol | ow ng:

(a) Al filters.

(b) Al passive conponents.
(c) Diodes.

(d) Al active conponents.
(e) Equivalent |oad resistor.

6.5 No-break power. Any user requiring no-break power (see 5.1.2.2) should
request prior witten approval from NAVSEA

6.6 Deviations. The deviation provisions in DOD STD- 1399 and DOD- STD- 480
shoul d be adhered to during the early devel opnent stage of user equiprent.
Requests for deviation should be submtted for approval to NAVSEA with copies
to NAVSEA Electrical Systens group. Unless the deviation is approved by NAVSEA,
the user equipnent will not be approved for shipboard use.

6.7 Subject term (key word) listing.
Interface characteristics

Dc power
Ri ppl e voltage
EM

Review activity: Preparing activity:
EC Navy - SH
(Project 1990- N046)

12
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Electric Power System

Power

Device

] Automatic

————————— ==

Interface 1/

Transfer

30; ‘040\7 AC/DC
60 Hz
Type 1 =1 Power
Power Converter
30, 440V
60 Hz AC/DC
Type 1 Power
Pover Converter
Typical
Power System
Characteristics
Voltage
Continuity

Source Impedance

Ripple

EMI (Electro Magnetic Interference)

Transients

7~
/
1 ;
|
| ? User
| o
|
|z
| /
: /’j:: Use?;
| :::;, Equipment (s)
| ?1
|
i
| ?
|
P
| ?
Typical
Zha
Constraints
Compatibility
Protection
Pulsed Load
Step Load
Isolation
Ripple
EMI1
Slew Rate

Operating Frequency

1/ The interface as it concerns the characteristics of dc electric power is located

at the input terminals of the user equipment.

2/ Limited break supply.
3/ The two-ship service power sources are independent from each other.

SH 131875

FIGURE 1.

13

Dc interface.




Downloaded from http://www.everyspec.com

Y)

v

MIL-STD-1399(NA

€ECTION 390 --

2 October 1987

- -4

‘

*adoyaaue aBelTop ‘7 TANOIA

LT L iRt M L
T
B I T B IS I

i

*¢*Z°S A4S SLIWIT
INFISNVYEL (3IWIL LHYOHS)
F9V.LI0A IAIJS HO4

Y

!

"’1-:{-

——f — -

— =c

T

i 34073ANd
il JDNVHTIOL

49VLI0A
Hasn
g e

.. r.
Fiackt M St LU arT

3

IS B

|

3d

=

V0T 43S ANV ATdd1¥ ‘SINFISNVHL
ONIQIFIONI ANV S3AI4S ON1ANT10X3

TAANT JDVII0A

ik
W_Tx_ v T ? M4
SNOILVIYVA

9/81¢1 HS

STl

Stl

GGl

| RYA¢

Cal
o
L]

Sp S110A

~r
L)



MIL-SID-1399(NAVY)

SECTION 390
2 October 1987

< (3uatsusiy awf3 3ioys) @Y}ds 3883 ?3v3a10p € FWNOILL

LLBTET HS

15

Downloaded from http://www.everyspec.com

o |
NI _“_
I
__m LTELTTRN
s N RNt
.:#_:mwm AL . . - . .
Bl T- wip 1°27 + 7768 _ :
._u_.ﬂ _-T UL b : :
'l il _;f_ ,.. (71v08 01 108 ~ sawsOUIR) maz fiholt 1 Tl i bR R AL
J 7. f$ ! .. L UL e | T U O T BT it wfg _=: BH 1 ! ... t1 .,:u
,_* | T R | L EddbbdlED b pitleds I y_v_h__ ___..w;
t ”_ ! [} | I - (L L " L o1 :.m_“ u .”;.J.
, H J i Ov + 0% Tt LI 7 ) T R O
| | Hill.a i | HHH Ik
i | A s anii B i
- - L] o T J _
_Hﬁ bz Kttt I .ﬁ _. i Sl b_ .._ _ | _. ” _.m A m .T. |
Il T [ s illi ! I UL LY | I
_ il e U0 BULE K 05 m i
t i Ft.{_‘".. ; : muhm it Rurd Is " ____.w g
| w.. ._ 1 { m 1 i Ag Hit
# ﬁ = _.._4_ 1111 B L ] .:_ f m! ﬂ- il
f , I 1 | [THim QS m;." Hilli 1TH i m ”._.m I
Ul e L I 1TV A il
i | i ) J ._m | 8 |
_ _ ..,". 1
;, I I 1111 IE B iy I 06 Ll
(AT 4 ] i
? .q ™ 40K Ik i | | il
] I bt [t L e et L 001 il 1 HiNK
Yeuymoug 4 _. gt ;._ ! | 1 i A
fitk ] | ‘
+ e ! | |
01 +um oY axa (1oU1=osy . weedy) . (Leoop Sujanp) eBeIj0A .wdﬂ. | Fwﬂ _ ._ h I
I ____— ! AW ._ _.:_.:_ | ._m v
=- _ ﬁ | . HI B il G R0 IH AT nIng il
i | R R TUKTIES




MIL-STD-1399 (NAVY)
October

SECTION 390

2

Downloaded from http://www.everyspec.com

«Xousnbaiy snsiea 7 wajsds 19mo4 "% FYNOIJ

gL8It1 HS

H] HI"0 P} Al 001 o1 0°1 nso

4

I EETELLE HTEEEINL T T S==0H A== R Tt ] F
H-4- 1 ¢ - —.— [4- — - —
g : iS5 =S = B 0 '
WESINBINIEES (21¥3H) AONANDTYd - aouw39Ye91 31qeD = WU
Jmew i + IO - HH 1 u,wn eOUBISTE3I V2INOG = S¥  :aaaya MM 0S-
N HIHHEEE : W .
SN H 3= 18TTVEW BT vae - : H153= LILIR B 4
3= T1=5= (mo0z oal) - » = H=Er R s10°03] on-
AES NI LS WHIMH - AL 1| = EEEINHALHERS _ T g
=INHHUNGE i L FEIHUHILE s =
i 1= = T+ - == -~ 4+ Sy = Y301, = o¢-
RES|IINIEARES IS 1= : =
H EEETEEINLEEEEI T EEE LIEEENTE : 8} eJueysysey oq 4@
JEUHEIN B == TP EEE T AZE= 03] —
AT = HAHE- R === EEs = o °q oz- &
= . N < —_— 1=
a1qwd jo saazaw z°ct ***°°  [II=IHIHLEFEAATHHULUEEET [ S
. 91q¥d JO #a3W 7°9, -~ ~ - ==ttt == HHHE = —t—{ o1- m.,b
! == 11LA= : E==E e ~
Ell: :e00e3 OA3J UT umols 6] eJuspadmy 21qE2 jJO = = - == - 1= -
1 o33 *pepniouj aie duwpadwy »1qed uojIng 1= v = wu - g
TiHi~33383a  *edvjaejul ayy 3w eduwpadwy walsds || |- LEEHHEHTES= _= ]
Hr mM.Clm.: WNTUTR PUP WNUIIXTE ACLHE SPAIND IBIYL H EE T-Fi= FHHE FE==1H - G415 1= m
JIPESS{ii:5 HEH R AT A= EE=IBIIEEEDS 1T o
W E=IE slitizas=iillilEeSIINIEESES sl zs Sl =
. .1(“m.l1| TEIFH —= ] sEE==1 ¢ == -1 -EER= EHE == - 1=
T TS=HE: 1 J=1=3== » = S - 1=-1= oNnGm:v
ML S E=EINE FEl=E=11 LW ; 1= -
: TR T ES 2 BB =l Sy © l uv.L (m105) pof g Al - B |
FHHEEESRINITEEEEN -1=12 RIWIXVH |5 wyo suo « 44Y; ]
B =TSN NI T A— r.-,ﬁ = 3 IR SO ~] ot
k S HTINEEES A= 1. 2L fwyo "oy :
MEE=ENEasSSHiIN EES BE TTHIRTEEE  4ouenbaas Lus E
HH- SRR EES H== HEEEHHHHE: T 0 ouspIadey w (J)Z vaaya 1 o (goor)
1 =3I FERE= SEHE JHUEFEE ]
A= Y BRI = o I I P s = | 2 a2y ]
11 IS EREH S H T === - =z FH I HE=E —= 801 @7 = swjo dp i
1 LE TR == I E G E =31 Ho LHRIFEIE .Cvmm P
WHEEEHBIEEEEIN O tEEEENILI HiEeE SRS =




MIL-STD-1399 (NAVY)

- BECTION 390
2 October 1987

Downloaded from http://www.everyspec.com

*81JWT] 3uaaand eyddyx aspom [BFIUIILIIIP [QdD °2anos Iemod °§ FUNOIJ

: (Z1ydH) AONINDAYA
6.81¢t1 HS
N0OT AOT Xi 001 o1
- T YT ¥ ~ — 14 T 4 A
| ! ny b " ! | : R T
BN RIS A N O 1 Y T A
. T R i N B . ! Ay
”m m —_ | B :“_. m. m “ M__N.m — ] _. — — —— —~>—._ i
R “” ;.:»“ it m ﬂ ol *pa3301d aq 03 08
w. : _\%@ %w_ i __ _. AR ] il 22anos 19mod JO 83IBMOTFY UF 2amod paIvy = (MA)d
bt bl mer IR T
T o e R ﬁﬁlmoq 07 + ZZ1 = Vngp 06
_"n_ i i ML oL
—trt + _ t - .w T :8mO] 103 s®
1 , m w i . ﬂ ; v ]i+] pauywaaiap sy aujl avozyaoy 3y jo anjEa vrEp Ayl
T = _ ™ 001
AR I i s #0102 + §°16 = (zmwig1) veap
T T w1d
L) SHI .u”_ m"~ nmn :6MOTT0J 68 paujuwialap
iR LLERRILLELE .m_, ._. 81 zZHAG] IB a2doys apedap/dp On- 343 Jo jujod pua ayl o1
B M100Z SRAN MIH
. ; _ J_ | ._wﬁ i SININOS YIHILO ¥Od SLIWIT LNIWIND ATddId ONILIOd
RS VNS T S 18l h . i .P_Lr i S s ' a
1 RNy 1 N | LI N _ i H S_m
iy, i & . YT - _ ! RENs ﬂ T .
BE iy - .w “\m. Ly ” ! KD M.. . *Jr - ﬁx..: - m .
. ' | IR BN I . —,. ' .
‘RRE i _ _ SRR IS ol ) ! vl I it i
I Y S e + R B ERL IR e e L N (P |-
HUAE il 4___;.“:_. | T .ﬂ;_: o€ T
[ Il i ‘ ' . 1 1
“HH sl b e - m i ML\~ ) Hl ) «‘J 414M¢h T
212dwwoldfw auo . 32Uy _ ‘ " _ M NE ! ! o | _;& K H“b
“ eI _ T ot en
NN AR i _ _m Pt
$212dwEOIDTW UF JUIIND = (J)1 i 4n% ‘ ~.“ﬁ4,ﬁ B 4 wzw w.ﬂ W.
i 32Uy SRTH ) R L g uE R
3 ' ] N . . . Jl_ N H 1 ﬁl
€ i ._ rw. * Hil: _ :_.r VL 0] .n;~.1“““u. [11]°°!
BL3] B L NESE I . . i P
" ) _ ﬂl‘l.. - . IS 31#&_ DNIRER R R
e e R e T
SR A AR A R Higty 0

17



Downloaded from http://www.everyspec.com

MIL-STD-1399(NAVY)

.SECTION -390.

2 October 1987

/ ’ ’
*83TUF] 3uaiand a7ddyi apow uommod [QJD 92AN0B I2M04 9 FYAOIL
(Z1¥3H) KONANOIWI
08811 HS
1001 A0T A 001 01
. 1 Jlﬁ—u— J_. ” R _~ NE ! .1 rl — __.ﬂ.,,_ ._ TR ;ﬂ _._Nu«.n_“_m.d._. DN 1 _ i
j_. ‘ N | ! _ [ ' t the
| i i [Hh SRl EUEHEE : p23jord agq o3 adinos
__ M i MI0T Ik Aot . Jomod jo s33BMOYYY uy 1amod paivy = (MR)d :213ym “
. I E ARRNGE | :
i : SRR AT 0l g : - viig \
”__. o r 1T ,___ i nd 201 0T + zot = vrap
i | ! _j 1 1o\ I.._ n¢. ‘_. - peort
AR N I O ~ “ _ //__ NE I :8MOT]OJ SB
i i ” . w._«l T _ | f _rrﬂ.l. .. .. paujwia3l3p ST U] [vIUOZIIOY 3yl JO enjea yrdp 3ylL 08
N _ i : v '
i : H
TINEREE :_f HANQE i 01 ,
O I T A Bt aank : 4 “l - . - 3 ¢ = (2 d
| 1 _ﬁ T f/] § TRy 207 02 + §71L = (@igT) velap |
BN O R R e HITL . wisasp - 106
_ T | NN PN o 18MO]]OJ 5B pauy 9p |
i _ ! el M1002 T . 4/ /1 87 zHJ§Y I8 adoys apedap/dpoy- 8yl Jo Jujod pus ayl -
1 2RI Tk : 3
SR " b __E&: i _ H. $3DOuNDS YIHIO ¥Od LNJWHND A1ddId ONILLOTd
1y t N1 — ) J,I.i_ \ . L .. — ey - t e 001
. SEREEN , | __ i ’ r L
1L N T el e o T _
) ! | H ! ! | ! . h [ N
1L ]! PRI U e L
T HE T _ _ Hes U T o011
_ At i N | _Tﬁ::.__._;_.q_;_ |
! N H i A 1 : |_ln _ _ I A _p.. s
., - :_ :.1....11ﬁ11 :..:l,‘* ,.;*r 1ad 0 4*1 v~y 4—xT I -
NER T __ \ el ”_::_.___ i1
NTI N AR] ,. \ Wm _ b ;___. _:t__ AERELH RS
! .Jlﬁ il ﬁ {ig Ll HH .gw.u_m_t_w th ! _.: 0zl
g : nut L Y FEO SRS RATL ES R AU FO R
LU T N b AR L
1 b ! ABE R T T
du Ld NESEIN b . 0 0 R B w 1A AR T
T ~ t ~ HHUIRNE : _ __.__ _.ﬂf _ Td m_m | 0gl
Jot i h NRnIiinmes Wil ! __ Hodi ‘ |
. oy , T e T T
N 919dweoIOTW 3UO = 1 i & ﬁ. _“ f,_ :_ _. \ m - )
' gaxad b i - A BRE St g VL e B
i adugoldjw uy Jusaand = ()] :aiaya K - ,w“ _ ik _ + Tl 1T lom
33y _ o _ Akl P IEH b
| L bl R R ]
i Gyt 207 02 = veap T i I Attt IR
: _ : i HHiE AR Yot
S TR TS SR eIy Ll R IR HRIL AR LR AT

P

o

vn

18



MIL-STD~-1399 (NAVY)
SECTION 390

2 October 1987

Downloaded from http://www.everyspec.com

*83JUT] 3udaand @7ddja pueqmorisu apow uowmod gQ3d) eviInos iamod °; FUNIIJ

(ZHW) AONZINDHIYA

1881€1 HS
001 J0°0
™y T ¥ T T

. 1" T _ _
| T T T

_ | | i _ _

_m N . s “..w ! . _

Pi il il \_.._..l INHE P ) 01
by . 4+ i1 .M 9l ‘
. ' o v ! | :

[+ ; bl _;_ . i _ N
I T 8 THHE (Rt h e | o
B . 1 ' [ m ....m ,
L R E T R fi L e
ARREH AN 11l L ]
|V T T e ks

e ! 1 M 81 3advanos Cade
ﬁ .”w, | _;As,jwm w%.wr*%+- I+Mﬁ s3y1dde aaind syyj “dw%
. _ f . ! ‘H;: _H:__ | ~ :_u K
. =1y Y T Tt T o any b S & | -
_ i g i g f i HaK oYy
A ﬁL _ _.-T~. “uﬂv w“,;-w z___mw
IR i TRNRIRE N 1, i NI
4.. _ [ __ i ,._h_ _. e
n RN iHEE THRE (il NS t=rt og
R 9 PR 5
T : { N Ly
et | "vgp 0z LTI %
. - JLd , , PU® ZHWZ 3Je 63j3BUYPI0OD asoys Jujod a3yl o3 jujod | — gl , —
INE ; m || Pud paisnf{pe ay3 woay auy] 3ydyeiis v Bujmsip pue _m m“ | ﬁ . 09
. RN L o1 e MISERRE RN o
T 1| oy *o1 0z 30 30320 v 4q aurod pus mwnsy | I1ILET (1 i
,1_.$YLL1. e “$ ay3 Buyasnfpe £q M}Q] ueyl 1338318 pajwa s2d21nos “A.L A4 . 4%PH _
il _ Pl f_ J0J paxe[a1 aq [[BYS ZHMWZ O3 ZHYG] 303 IJw}] 8yl il 4 __w” 0¢
IS I B 1.1 i :J —. ils -
| Froq H i e
_m_ m S _ MA0T NVHL ¥d1vIud aalvd S309N0S WOd SLIAIT ,QM i _,:
..A t - } W ' T - - = ,_11 a8 .~. -
N i HTHIEE T oE T i1 Hi ] HIN R
._” I il i L ittt i
Tl 1T R e T T
Ll ;~ LA :_ il [ L i ;;..,TT 1l e

19

yngp



Downloaded from http://www.everyspec.com

- MIL-STD-1392(NAVY)

SECTION 390

2 October 1987

] )
*81TWJ] PUBQPEBOIQ 9pOW UOL 4 (04D 90INOSB 1amo4d °g FUNO9I1d v
(ZHK) AONANDAYUA
¢881¢€1 HS
001 01 0°1 1°0 10°0
h Y n T LI e Nt BJ k] v ¥ v T Tr ¥ v ] B
"o , il . SRR . | ; . ey b Pt , i
» __ ! " i N ﬁ_ ' n_ b " m H m s _ _.__ w :y__ . !
Ly b 1T ) ! SREE B R B F I e (e o
[ . |} . . ' , i ' s 1 | | —__
! i iRt : S I R R R O AR
| ST T RN R i R A e e e e ! o
[ o | ‘ i 1 1 ' | v
ARER IR R hH IS Y AR A 111 10 0 T R
R ! “_ ', b i _ ? T HE P
R il _ ] RO " ;
1 T T RS B B A Y SRR 8 (TSR RR R v RN A P | R "1 og
el ﬁAg,J% |1 w_ ! IIIL/. REREE O *MM0T pa3lea o
RERA T RGH TR e e eomdae smanoten
I : 'l b
o I e U e T T REH I oot
” RN . il | ¥ THE R L | o
| o BRI A H- "_ SRR i :
! ; | ; | I “ i " _ REARHL “f_ i .
At Et ~ H : LT T T T 06
IRl ] I | "
: o T _.J.F 1T th i ﬁwr ST J z
_ Ve " _.g H ity 4Lt E
' 1 it 1 1 | I Xl F <
o . 1 I {=-44 S
,j [ — “ 1T T’. T R m ] .:_ T Oad_z
IRENE __L VEH _ L IR H N __. _ _
1100 ” M_ *ZHR/ VTP 0S5 _.,m_ "
A4-F-+r Ié..f puw ZHWZ 2318 8®3BUTPI0OD asoya jJujod 3y3 o3 juyod N b ocl
A BN L paisn(pe a3yl woiy aujl Iydje1ds v Bugasip pue | |
' (1 JH
: 8o’ o 10308) ® Aq jupdd pua ZH)S i
_ T paIel) 10¢ 3 3083 q ¥ P 1 ."_
11 S E ay3 Bujisn{pe £q Myo1 ueyl 1331218 pajea s8adinos _ - 051
1RE 103 paxe]a1 3q T1eys ZHWZ 03 zHACT woxj 3fwil aur |/} il
_ <T f ved-t
_ 1 J_r FIOT NVAL ¥ALVIHO qaIVy §30un0s Wod SLIAIT |.-v 1
L) N S FRNK
1 _ A T
il LR _,;_;, SR e
1l T _._:::: |
— 4_.L<F“ LS| _.— 1 — " _,n 4

20



Downloaded from http://www.everyspec.com

MIL-STD-1399 (NAVY)

2 October 1987

‘197 JFI021/19uA0J8UBI] ZH ()9 - ADuaInbai] 8NEIIA 7 321n0s [BIFAAL

*6 dYndId

S881tT HS

WI*0 A01 A 001 o1 0°1 170
_ A - 1 m _ _il « .,.110_ IR w @ ” q
NI IRERE
i AR | :
I FiT I I A -
(z1¥3H) rONANDAYA o
) - - Sy - HHAH 1 — TR
~ . :
3 1T _ ] b “ 010°p -
HiH- HH - ‘ L IR RE
—e Llﬁ 1 - s ~ \ ”JWON )
- nﬁl H V v v M ~t
_ il i1 IZamginiE
i il - | je oS {ot-0 1
- I i
‘gPL- ‘AP 9+ Kawa -1 . M H d \\x “ - i
usd Bujiwl yoea i0j wouwpadu] :FION 1 \\\ B
.44 °8133113 31ddya Inoyiya asuspaduy A - H U - =
201n08 YBdTdA) MOYs 83AaNd asayl 4 + M = | = {1
xl\ 4 -7 -
B B 4 am; T
JL_/ = | lx- \‘\ ' S o
1 T “A x - i - 11 — [ I. - - 9 - - _
N ] d- 4~ 111 LA . - =
LT aB e ML LS o= e
b - - = =t ’ ~ — —— — 41— = -+ 1 -
i T ™ ImamERiiicg T 1% o= 5= = 111 0ot
M= al =] A _ = :
N Ll = H T -
- (T S DA E § A= |
- - = : : = i
- S 1T .- - 1=
,,,,,, —1 111+ 7 - s 4Y! - e i 4 .tl — -
REIE - ..l - 11~ 0001
-+ B vn -+ 1 |- . -
- R — 1T
11— - = : 4= ==tHH I —

ot~

0oz~

01-

01

(414

oL

0%

1 (swmo dp) @duepadu]

g 0 =

-
(3]



MIL-STD-1399 (NAVY)

2 October 1987

Downloaded from http://www.everyspec.com
SECTION 390

"83TWy] 3jusiind a1ddyi apowm JefiauaiajjTp 103D sausmdynbs Jes; ‘gl FWAOIL

L881ET HS

(Z143K) XONINOTUL

NOO1 A ot
N . o TN NHE R - BEE |
i 11 §S37 ¥0 SdWv ¢ [|i}|" | 0o . L :
i +H  INTHNND avot {1 :J.;: » v bl oy
] : € Voo
N _j L R L ?5:5 “,ls,_vws 0T + 56 = vndp b
g » N j_ _ rsmoryoy se |
1 : w H ““ Pauywialap 81 auyl [w3lucziioy 3yl Jo anjeA ywdp oyl “_ o to
diti vl N[ _ ¢ vm - , A
RN “7LL‘ A,u:ouuzo peo /) 201 02 + §9 = (zHAST) wngp .m e
il ,p-h L ! ! _/, “_ {8MOT10J B® paujwiajap . e
‘ " J LTI RIIHE t ST ZIPIST 3® adoys apmdap/dpoy- ayl jo Jufod pua ayl _ y los
) \ . " 1 IL, ] b : y o
Inr Z_ ARk | SIWV <81 OL SAWV o
RN | L SLNZEND QVOT 404 SIIWIT INTHUND A1dd1d ONILIO' 06
i i ) . _
L] T LB
. “ BALVAYD WO 2T T T :
SdWV G881 LNI¥dND dvo'l e .m' ! ' _ B
it g [ T RAINEBE . 001
i N (LT
. . . “4 N 1141 _l ud—w ._ ﬁ 1 H ~“
RN I L L] i
w - . I 1 110 c..v h 011
T HTH | N 11 ] A1V b
NP NN L HE +Lﬁn H aibieh ik i _
_ % 4 p T *3jwyl paliofd pwo] [INnJ 13N JRUFWOU !
SN --—H e 9yl 3o adoTaAua ayl ufyYiym aq 3Isnu proj asind ayj : ..T_.w. ozt
A T | K jo sojuowaey 1apio 1ay8ty Auy yndp 9 Aq jwyiy | 0_:
| J2y 1 T 1+ pa33o1d pwo] 1INJ 138N [eujwou Y3 PIIIXI Lvw t_ Ho
! 213duworatw suo - 1 Nt o] @s1nd v wo2a ejuauspunj Aouanbaiy ay8uys ALuy |.|'{r
peo] 1 3 I ' |
mmwuwneiouuus uy Juerand - (3)I laxaym ‘N N o et oty o _h; ] oc1
{ h - - - . 4 Loy MR _ \
. 3ou T T
! 1 | S } . ’ [ \ | RN
' 3o = 1 _ 1! ) IER P . | N
| gy B0z = weee g ik
. A ! . il IR AR RH I ) b
HEHRT SRl e A AN A AT AR AR Ak

ol

22

yngp



(Z143K) XONAndIYA

MIL-5TD-1399(NAVY)

SECTION 390
2 October 1987

Downloaded from http://www.everyspec.com

8881€1 HS
A01 AT 001 o1
) K Y ’ ‘” _ . AN _ 1 -AJ_. __ .4 __ T Y 4,- ¥ T
HIRER L L] __ SET P
e T RN T
i _ . wT*. “ il -+ U TSN S [ .._ Lt _ AFRN ~ ) B
y { il . :
— i \ .— ' n € - |
“_ . ;rwwﬁ 1 m | .. Y :gmoY (0] sE® _
I HINRE m m___ paujwiajap 8} Juj| [eIUCZJIOY IYJ JO Bn[vA yNdp Iyl I
n o I i i
AL TR o,
e ﬁ | ! H x— ~n_ .“ € L 0s
Rl il ]! “ J_r T:oté eeo,_vno._ 0z + Su = (zWAST) Wnap | o
i w/_ _ ! “: “ : 18AOTT10J 6B PaUTWIIIIP _ :
Sl e iﬂ/lwéx_.lq tA 87 ZWIG] 1 adoys pedap/dpoy- I Jo Iujod pua YL | ._ | 09
, A i a Cepo
A il o I | SIWV ¢61 OL SRV € f..x.w-.
I | | ; SLiGWUN0 avo1 ¥04 SLIAIT INFuun) 31ad1¥ oN1llod |-
- W —f 4+ b= SRR “ S ARG RS o 0o FRRRY RS S I A EX R B - el
s _4 _ D “: Sl ”4 _ﬁ Ll 4 _.: _L ! w ﬁ . _." 0t
-1 19318318 - . 1 - - e o MR . ..-J - w
i{| 1o sduy ¢g1 _ _“__ | . H! il “ _ bt ! .__. S
il ki S ERR AR O AR R
H _ _ N y - 1 ] ! : 0! . 1] ' _ t ._..m .
o \ L SLER L i) 1 N fﬁ!-
I NG T S TR T e T T T T e
| ] SN B S LY Sy ISR N AL il
_ _ mHIILEER ﬂr. 1 - i ! T..T’vll..._‘. 1 ‘LI._.»~ Tt 06
it (NCH I D i
ﬁ‘_-_f Ff ! L ».A,_-_lr._m . M (N
_ T ! \ _ T 1 ; N “ g 1 ; T
T N Al Ll It |
B _44?"[?.:; T 1T M 001
__ BUHE T”_ N[ S il il
T TS S TR Pl . |
;. AR LR ) 1Rl I
DT IHUI —+t T 3 s amnuil ot
0 UL T o LT BT AR EEE T T L

23

yngp



*83TWlT aue2aand ayddji pueqmoaieu apou uoumod g3y auawdynba 1asn -z1 FUNOIA
(ZHW) AONINDIUL

)

MIL-STD-1399(NAVY
SECTION 390

Downloaded from http://www.everyspec.com

6B81ET HS
(znH) AONINDIYA
o1 01 1°0 10°0
IR TR S O A O O TR —
. HiT | — " , i ' _ _h_u <.. “ w .
RIS E T RE . N N RN T . !
i) ol - h HEE AL !
At A e Lo o
| I cobet b b e L |
_ n _ .wag 10 sdwy ¢ jo
il . 83u311Ind prol YIjm sjuaudinba 103 sajyjdde saand syl 0z
‘ “ _ ' —~— [ [ ' : ...
i ' ~ o Phin
i N ] | 1
__ || NG T s iR
i N h s
{iHuL oW T AT ot
l: 3 o _ N B B ML
T TN T
H b *H N oW REE
RN ; . W T oY
w K b L ™ 11h
11;1,«! R ' _ . xgl{ Rone ! ! bt § -
. . N I T Y [T
L AR L
] s -l Ainnnt os
p *193e918 10 gduy ggy jo i :x_"
't 83uaaand peo] Yija sjusudinba 103 sajrdde aaind sIYL 41 ..ﬁnm.
; {
B o . N o [ v
.x e N AR P R - 09
S "_ ! ‘yngp (Z PUB 2HWZ 518 §33BUTPIOOD asoym jujod il // "__”
a TITTTIN 243 ©3 3uyoed pua vwdasﬂmw oyl woiy auyl ydyeais |7} D) w|%ﬂﬂ
, R , N al :
1 HW , 11l g Sujmelp pue T:@.E_zo vmoqvaA 0z JO 10328} ® j.fL_.; _v/_ o
i il 7 “ __ £q (@aand> ¢ ) uyod pua zHR¢y 3yl Buyasnfpe 4Lq _ al : ‘T |
. : (R RN LI _ sdury ¢ ueyl 1938213 HJWAXIND peOY YIfm waisdsqns ||, A w +
“ | g _ , || 303 PaXe121 2q 110YS ZHWZ 03 ZHACT wedj IJwil 2yl oL iy
Ha-le | : 4 : ,f.:n
IR 1l | | MAT NVIiL 94Llvau) QILvd SWALSASaNS ¥0d SLTWIT |'|'[|i]i dz_ 08
. i s Lmr 44404 " 4 .- R e - 4.! RS R o o o R - O\Y,Tl P -. o - ; + ._IJ
141! | I j.__”__“_ ﬁ~ _;____ ____ :: {11!
LR y.l.r;, a1 _“ _v ,_ i :» _: m W il i)

yngp



Downloaded from http://www.everyspec.com

1399 (NAVY)

“SECTION 390" -

MIL-STD-

2 October 1987

*83JWIY pPuUPqpeOlIq @2pow uowmod (i) sIuadwdinba 1asp
(ZHW) XININDIYA

‘€1 TAN01d

' 0681¢T HS
(2HW) AONANDIYL
001 01 0°1 10°0
: ) T IR TR LR | 1 . :
““ | i _ ' ;_w o ._ _ ! : _ | _
P B dar _ S |
Yot : v Uy R — 1. .o
L IR RN [ v |
[ d.. | e i » i .. *“ v .—.L ' R
{ H ] N e ' - 0t
I K Hi ' A T I _
e A .1;___ S 10 sduy ¢ jo
| ; " ..w “ m M g3uaxand aAand BJY]
g ' ol 4 —yp~t -1
. ” T w— _ ”, s |— ! om
! il .Lri,—x j+ﬁ _ Aw T
+ | | H B HEN !
nHEN ] IR DR e ) T
T T T T oL
. | ' by \ oy ' H
R ER A RRRR LT W +H LRIIRAE Y AL I
At Tjiil IR U M E ERIINE
[ | | X __ | I R M_Fu Px i .“m
i [ (PO (U . ' o - 4. Al — .
”.ww bl 1 THILE LS MR IR ae TL_.» . 06
i w,H.LlLL4J 1331218 10 sdwy ¢g1 3O |
_ : m D 8juaxand peo] yYyija sjuawdynba 103 sajjdde aaand syl
i “ ' ”!4 T . t { o ..ﬁ.mlo . v .
e [ [ K ' RN ! [ I R o1t
s _JT_. :, Yl ___;._%w _:H ..__
. SRR Ui - _ et e ool b
' ' *2HW/VYNEPOS PUB ZHWZ 218 631BUTPIOOD IBOYA jujod ay3
s :.i 01 u:.—oﬁ pua —uﬂumﬂ-—u—uﬂ ayj woay aujy} u:ﬂﬂﬂhum L ocl
[ ] .
| ' ﬁ
_ ' 4 Sujmavip v:dAucw.uu:U vmoqvaA 0z Jo 103283 ® £q
A (2a1n0 dwy ) jujod pua zH¥G1 ayl Buyasn(pe £q MY]
:L.” - sdury ¢ ueyl 123218 §Jua1aINd peo] Yijm swaiedeqns o<1
_ vpL 103 paxe]al aq [T8Ys ZHWZ 03 ZIMST 103 IFWIT 3yl
RO RN
gt i MA1T NVHI d21Vayd a3lvd SWILSASENS ¥O0J SLIRIT
-] - 14~ ' R : e
AR A AR INF
Whb L 1 Ml gl
Tiprtrint HAHE = T
L A
r»nr._.uv 51 .‘_‘ o N in — 1 + =1

ZHRW/vrdp

25



MIL-STD-1399(NAVY)
2 October 1987

Downloaded from http://www.everyspec.com
SECTION 390

I ! ’

“BITWI{ [0SO 80in0s ism0od 41 FTHNOId

A001 A01 Al oot

T T T SRR AR L
2 ' LA I H ] H L * .
o AR LML LA (ZL¥3H) A0NANDTWL .oy iod)e x“ Pk
[ it f (B i . ' ,“4_ - ] |
t RN RN _ IBHE :_ w‘ T ____,n__
il 3 i qHH hd e i ottt
At T : T T
AR UL SRR ARy Al
il S Hi L] o Ly Lk A
T H TR SEREIHI
! »_ , .|.1.|M___ R “_
mw ~ _ J . w4_4 A o | [
' ' s ! 1 o X B
it b 3 N i (X SAEREHH ]
1R TN R e ! 1
iyt r:m:. ! iR A ;
T e ] i
] )L *“; Hy ik Ll
T T ‘~HA N ; 1HU
Yy m - .Lw .__- ‘ _ .___
T _ e
e . S PR i it!
IR i e B | H __
RN NS I AR b SN
G RIEER o w 1k
» ' «-.w;. T ! “
I EERENHEE a AL
_ ﬁ _f../_‘ o _L. b | “ ' ' m |
“h— * FTLZIJ. i H+H
i - —v X q _ “ ! ._“_
Hilili ] TG ] _
T T ) 4m ¥ .
it w “.HMMhuw_ 1 i
INHALEBIIE T BN
Tl Il 1
A 7 nHe
by b HE e
” " " A_;A_N;” I 1 H
1 1T Tt i
Qﬁ_ Pl iy il
— _ t , ! | i
T TTT T T
| H i Qi
- ~ r_i,_ — 3 8| s “
IRNHIERHAE 3L : "«
et A Mt




S A S A S N
i & - S .
LT T sy . - e -
. { t
i St A R ,,
1 . ! ;
- B - e e
It et mal i ‘_:'_f_/
— I——— :
R I ' . ‘,/’<ff; - ' :
1 ‘ seee
- , — ‘ — /.___ -l
R ..
. ] | 17/45/’,/: L S
: ! N ! '
; - -1_-_ I S . SR ., i
o] IR b !
L L= e T
Ty oy :
i ¢ —d-- ' H '
N N I
IR L | s
! :
TR U T |
| ! 1 i | "
k" ———— _— —_ — - —_ .
- -l o\ T L Tt —— .. .
I PR DS S FU S
. L S b
SRR - — o
i
SI70A

Downloaded from http://www.everyspec.com

MIL-STD-1399(NAVY)

<SECTION 390 - -

2 October 1987

FREQUENCY (HERTZ)

1G

1004

10

IM

100K

10K



MI1L-STD-1399(NAVY)

SECTION 390
2 October 1987

Downloaded from http://www.everyspec.com

*dn-3as 3823 punci¥-o3-s3ujy [Q§) 22imos 18mod 9] FYNOIJ

1681€1 HS
*IN30U3d 8 SNNIW YO SNd NIHLIM OL G30NVIVE 3@ L1SNN S3NTVA HOLIOVAVD %X 3
"NOLLYTIVASNI 3HL ¥O04 0314103dS 3SOHL OL “TWOLINIQI 38 1 IVHS A3H1 ‘a3sn
3V SAVHLS ONOE 31 “INVId ONNOYD 3HL OL FWVS 1531 ONCE OL SNOLLONYLSNI
NOLLVTIVASNI IHL NI G3131934S ONV NOISIA 3HL NI G3ANIONI SNOISINGND 3SN M ¥
ONILLVY 30HNOS QL INIIWAINDI aVOT) %
| I
MOLVH3N3O YWY - jad
*n WALA <
WNDIS HIMOd . 2403
== _ r—— 1S3l
avo H3ANN |5
3% 3AILSISIY M oy 304N0S ¢
N Midd 0D ¥3IMOd
— -

36 SHOLIOVEVI ML 02134 4V 0l



Downloaded from http://www.everyspec.com

[IL-STD-1399 (NAVY)
SECTION 390

A
-

ctober 1987

20

‘dn-396 31823 punoi1¥-03-auf] ZOS) 923N0S 1IA0{

*LT 2¥NOI1d

*SHOLIIVAVYI ADNINOIAES HOIH 4N /h'0Q 3ISN “ZHW T 3A0dY S1S31 HO4

*AN3OYH3d 8 SOANIK HO SNd NIHLIM OL O30NVIvE 38 LSNN SINTVA HOLIDVAYD ¥ % #

“NOILVTIVASNI JHL ¥O4 Q3141934S ISOHL OL TYOLIN3AI 3@ TIWHS A3HL ‘a3sn
UV SdvdiS GNOSG I “3NVId GNNOHO 3HL. OL 3 WWVS LS3L GNOE OL SNOILONYLSNI

NOILY TTIVASNI 3HL NI G314103dS ONV NOIS3Q 3HL NI Q3CNTONI SNOISIAOYE 3SN ¥ ¥

1

ANN0S
TUNOIS

ONILVY 3OHNOS OL LNITWAINDI QVOT

T

avon —..
#* 3AILSISIY 2

Z dVHLS

3440

@%

03¢ SHOLIOVWIVI MHL 03214 40l

ETEY
W3
)
3d02S
1534
¥aann | .
30HN0S 3
H3IMOd
" %

29



MIL-STD-1399(NAVY)

SECTION 390
2 October 1987

*dn-398 3833 punoiB-o3-auyy [0Sy Juswdynba iasy g1 FUNOIL

¢68TET HS

‘AN3OU3d § SNNIN MO SNId NIHLIM OL G3ONVIvE 38 LSO SINTVA HOLIOVAVYD 3¢ 3

*NOILYTIVLSNI AHL HO4 (314103dS 3SOHL OL WWOLLN3AI 38 TIVHS A3HL ‘03SNn
34V 8dVvHlS GNOS diI *3INVId ONMOUO 3HL OL I1dNVS 1S31 GNOEG OL SNOULONYLSNI

Downloaded from http://www.everyspec.com

N

X
X

NOILVIIVLSNI 3HL NI Q314103d§ ONV NOISIA IHL NI GI0NTIONI SNOISI 2SN 4
ETEN ,
buu ___ U ANV HOLVYINTD
WALA U3MOd “IVNOIS
34035 o
' S’ c
FTNVS 30HNOS
ap_dVUIS ¥3MO0d
1s3l o Y3dd0d
— O

¥XESHOLODWIVYO NBHL 334 4W Ol



1987

NIL’STD-1399§NAVY)
SECTION 390
October

2

*dn.-328 38231 punoaB-o3-aujf| z0SoD aJuawdinba 198 6] FUNOIJ

*SYOLIJVAVYD AIDN3INO3YA HOIH dJN /h°0Q 3SN “ZHW T w>0ﬁ<.m»mwh 404
*AN3JH3d § SNNIN HO SNTd NIHLIM OJ. G30NVIVE 38 LSAN SANTVA HOLIOVAWD ¥ ¢
*NOILYTIVASNI 3HL HO4 a31-1034S ISOHL OL TWIINIAI 38 TIVHS A3IHL ‘Q3asn

YUY 84vH1S GNOB 41 *INV Id ONNOYD JHL OL I TINVSE 1S3L ANOE 0L SNOLLONYLSNI
NOILVTYTIVASNI FHL NI Q314103dS ANV NOIS3A 3HL NI G3GNTONI SNOISIACHG 1SN M

= T

Downloaded from http://www.everyspec.com

-

X
X

i- T
13
xm__._mmz "324N0S
4
3d402S TUNIIS
¢ — 0
IWINYS 39HNOS
dVHL1S HIMOd
1531 “— L 4 ¥34d40D
— 0

¥HSHOLOWIWO NUHL 0334 4WOl

31



Downloaded from http://www.everyspec.com

- MIL-STD-1399(NAVY)
SECTION 390
2 October 1987

IOuF FEED THRU %3

CAPACITORS
POWER ;.’ 3 »
SOURCE RESISTIVE
® UNDER 't——j_, LOAD
1 TEST A
A —~
\CURRENT (CONDUCTED EMISSIONS SHALL BE

PROBE  MEASURED SEPARATELY ON EACH LEAD)

EMI
METER ISOLATION AC
(PEAK POWER
A
-

% LOAD EQUIVALENT TO SOURCE RATING
%% USE PROVISIONS INCLUDED IN THE DESIGN AND SPECIFIED IN THE

GROUND PLANE. IF BOND STRAPS ARE USED, THEY SHALL BE
IDENTICAL TO THOSE SPECIFIED FOR THE INSTALLATION.

3% 3% CAPACITOR VALUES MUST BE BALANCED TO WITHIN PLUS OR
MINUS 8 PERCENT.

SH 131893

FIGURE 20. Power source CEO1 and CE03 differential mode ripple
current test set-up.
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APPENDI X

ELECTROVAGNETI C | NTERFERENCE REQUI REMENTS FOR DC SOURCES AND USER
EQUI PMENT THAT UTILIZE DC POAER

The material covered by this appendix forns a mandatory part of this
st andar d.

10.  CGENERAL
10.1 Scope. The purpose of this appendix is to specify the enmi ssion and
susceptibility requirements for dc power sources and user equipments that
utilize standard dc power intended for use in submarines (class A5). Exceptions
and q edifications to the EM limts specified in ML-STD-461 for A5 equi pment
are delineated for these equipnents in this appendix.
20.  REFERENCED DOCUMENTS
Not applicable.
30.  DEFINITIONS
Not applicable.
40.  GENERAL REQUI REMENTS
Not applicable.
50.  DETAILED REQUI REMENT' S
50.1 Power source EM limts. EM limts for dc power sources shall be

as specified in ML-STD-461 for AS equipnent, except that the follow ng nodi-
fications apply:

CEO1 For dc power leads, the limts for differential for node
currents shall be in accordance with figure 5 and the
common node currents shall be in accordance with figure 6.

CE03 For dc power leads, the limts for differential node
currents shall be in accordance with ML-STD-461 for both
narrowband and broadband enissions, and the linmts for conmmon
mode currents shall be in accordance with figures 7 and 8 for
narrowband and broadband em ssions, respectively.

CS01 The limt shall be in accordance with figure 14 for power
sources from30 Hz to 50 kHz. Voltage shall be applied
with a transformer inserted in the power line in accordance
with ML-STD-462, and from each line-to-ground (see figure 16).
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NOTE:  The requirenment is also nmet when a 600 watt power source of
1.5 ohms inpedance, adjusted to dissipate 150 watts in a 0.5
ohm | oad, cannot develop the required voltage at the test
sanple terminals, and the test sanple is not susceptible to
the output of the signal source.

CS02 The linit shall be in accordance with figure 15. Tests
shall be conducted with voltage applied from line-to-line and
from each line-to-ground (see figure 17).

NOTE:  The requirement is also met when a 100 watt source of 50 ohns
i npedance cannot develop the required voltage at the appro-
priate test sanple ternmnals, and the test sanple is not suscep-

tible to the output of the test signal source when the test is
run.

RS02 For part Il, use power frequencies of 60 Hz and 400 Hz.

50.2 User equipnent EM limits. EM limts for user equipments shall be
as specified in ML-STD-461 for A5 equipnent, except that the follow ng nmodi-
fications shall apply:

CE01 For dc power |leads, the limts for differential node currents
shall be in accordance with figure 10, and the linmts for
common nmode currents shall be in accordance with figure 11.

CE03 For dc power leads, the limts for differential node currents
shall be in accordance with ML-STD 461 for both narrowband
and broadband emissions, and the limts for common node
currents shall be in accordance with figures 12 and 13
for narrowband and broadband emi ssions, respectively.

CS01 Five volts rnms from30 Hz to 50 kHz shall be used. Voltage

shall be applied with a transforner inserted in the power line
in accordance with M L-STD-462, and from each |ine-to-ground
(see figure 18).

NOTE : The requirement is also net when the power source specified in
M L- STD- 462, adjusted to dissipate 50 watts in a 0.5 ohm | oad,
cannot develop the required voltage at the test sanmple power
input terminals, and the test sanple is not susceptible to the
output of the signal source.

CS02 Tests shall be conducted with voltage applied from line-to-line
and fromeach line to ground (see figure 19).

RS02 For part Il, use power frequencies of 60 and 400 Hz.
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50.3 Filtering. The use of line-to-ground filters for EM control shall
be mnimzed. |If line-to-ground filters are used, the total Iine-to-ground
capacitance shall conformto the applicable requirements in 50.3.1 and 50.3. 2.

50.3.1 Power source capacitance to ground. The sum of the |eakage capac-
itance and the filter capacitance from each |ine-to-ground shall not exceed
0.02 wF/k¥W neasured at 1 khz.

50.3.2 User equi pment capacitance to ground. The sum of the |eakage capac-
itance and the filter capacitance from each line-to-ground at the user interface
shal | not exceed 0.075 wF/kW of connected |oad neasured at 1 kHz. For |oads
more than 0.5 kWand less than 1 kW the allowabl e capacitance shall be reduced
in proportion to the specified values for the 1-kW capacitance value (for
exanple, the allowable capacitance for a 0.8 kWload is 0.8/1 x 0.075 = 0.06
wF). For loads less than 0.5 kW the | eakage capacitance and the filter
capaci tance shall not exceed 0.03 wF mcrofarad.

50.4 _Power source EM test. Source qualification test procedures shall be
in accordance with ML-STD 462, except as specified in 50.4.1 and 50.4. 2.

50.4.1 The test set-up for CE01 and CEO3 differential node current
em ssions shall be in accordance with ML-STD 462, except as nodified by figure
20. The test set-up for CEOl and CEO3 conmon node current emssions shall be
in accordance with ML-STD-462, with the exception that common npde current
em ssions shall be measured by placing the current probe around both |eads as
shown on figure 21.

50.4.2 The test set-up for CSO1 and CS02 shall be in accordance with
M L- STD- 462, except that the power lines shall not be grounded. The test
set-up for CSO1 and CSO2 line-to-ground injected voltages shall be in
accordance with figure 16 and 17, respectively.

50.5 User equipment EM test. An EM qualification test shall be included
as part of the user’s power system proof of conformance. User qualification
test procedures shall be in accordance with ML-STD 462, except as specified in
50.5.1 and 50.5. 2.

50.5.1 The test set-up for CEO1 and CEQ3 differential mode current
em ssions shall be in accordance with ML-STD-462. The test set-up for CEO1
and CEO03 conmon node current enmissions shall be in accordance with M L-STD 462
with the exception that common mpde current emssions shall be neasured
by placing the current probe around both |eads as shown on figure 22.

50.5.2 The test set-up for CSO1 and CS02 shall be in accordance with
M L- STD- 462, except that the power lines shall not be grounded. The test
set-up for CSO1 and CSO2 line-to-ground injected voltages shall be in
accordance with figures 18 and 19, respectively.
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