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1. SCOPE:

The primary function of this specification is to cover the general requirements for manual
reset trip-free arc fault/thermal circuit breakers for use in aircraft electrical systems
conforming to MIL-STD-704. As a secondary function, this specification may possibly cover
the general requirements for AFCBs for use in primary vehicles, other than aircraft, when
mounted directly to the structure.

1.1 Classification:

AFCBs slluall be the Thermal Type, and classified into different styles. Varidtions from the
basic stylg of each AFCB shall be indicated by the part number from the appropriate
specificatjon sheet (see 3.1).

1.1.1 Styles: [AFCB styles shall consist of all part numbers covered\by one Aerpspace
Standand or specification sheet. For example:

a. All gart numbers of AS5692/1 shall be the same style.
b. All gart numbers of AS5692/2 shall be the same style.

The same style classification applies to all\Aerospace Standards and spegification
sheets ¢overed by this specification.

1.1.2 Part Number: The part numbers fof AFCBs in accordance with this specification shall
conform to part number scheme _below. Alphanumeric characters shall bg used to
designate variations from the basic style of each circuit breaker.

Examplge of part number scheme

AS56941/1-DASVL

| | I\NH____ Pushbutton (1.2.4)
| [<AT | High Vibration Capability (1.2.6)
| [ ] Auxiliary Terminals (1.2.5)
| i i AIIIPCICIUU Ratillg (123)
| | Random Vibration Capability (1.2.6)
| Basic part style AS5692/1 (1.2.1)
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(Continued):

When a
number

designator for a variation is not applicable it shall be omitted from the part

. Not all letters are applicable for every specification sheet. Refer to the latest

specification sheet and QPL for available and qualified configurations.

Amperage Ratings: The amperage rating designator shall be a number specified in
each specification sheet to indicate the nominal amperage rating for overload protection.

Pushbu
pushbu

L - Extra length pushbutton (see 6.3.8)

Auxilian
specific
as speg

A - Aux

Vibratio
sheet a

- 3 ateda S pdard length
ton, as specified in the specification sheet shall have no designat

or letter.

Switch Terminals: The use of auxiliary switch terminals when allowed by the
Ation sheet shall be designated as follows. AFCBs\with standard {erminals only,
fied in the specification sheet, shall have no desighator letter.

liary switch terminals

h Level: The vibration level of the ARCB shall be specified in the gpecification
nd shall be indicated in the part number by one or more of the follqwing

designgtors. Standard sine vibration capabilities shall have no designator]. (see

4.7.11.3
V - High
C thru K
Mountin
shall be|

no desi

P - Cov

).
Level sine capabilities (see 4.7.11.3).

[ - Random vibratjon:capabilities (see 4.7.11.1).
g Configurations: Unless otherwise specified, the AFCB mounting configuration
designatedas follows. Standard bushing mounted circuit breakefs shall have

jnator.

er-plate mount.
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2. APPLICABLE DOCUMENTS:

2.1 Government Specifications, Standards and Handbooks:

2.1.1 The following specifications, standards and handbooks form a part of this specification to
the extent specified herein.

MIL-I-24768/17

MIL-DT

MIL-E-1

Insulation, Plastic, Laminated, Thermosetting, Glass-Cloth, Silicone-

Resin (GSG)

| -81381

7555

MIL-HDBK-454

MIL-I-24768/1

MIL-ST

MIL-ST

MIL-ST

MIL-ST

MIL-ST

MIL-ST

MIL-ST

MIL-W-

D-104

D-1285

D-1916

D-202

D-704

D-810

D-889

NAatelA

Wire, Electric, Polyimide Insulated, Copper or Coppe

Electronic and Electrical Equipment, Accessories, an
Items (Repair Parts); Packaging of

General Guidelines for Electrical Equipment

Plastic Sheet, Laminated, Thermosetting, Glass cloth
Resin

Limit for Electrical Insulation Color

Marking of Electrical and Electronic Parts

DOD Preferred_Methods for acceptance of Product
Test Methods for Electronic and Electrical Componen
Aircraft Electrical Power Characteristics
Environmental Engineering Considerations and Labo

Dissimilar Metals

Whira Eloectrie DAaling

Alloy

1 Provisioned

Melamine

t Parts

ratory Tests

aulatad r‘nnnnr

T
&
)
3

JOOT

()]

=1V arl
vV o reCtCT T Oty vitty Ot T

A= L=~ PR =4 g o) >4 >

 Copper Alloy



https://saenorm.com/api/?name=9daafc16c29cbe48c5d7248fe79dcb32

SAE AS5692

211

2.2

(Continued):

MIL-W-81044

Wire, Electric, Crosslinked Polyalkene, Cross linked Alkane-Imide

Polymer, or Polyarylene, Insulated, Copper or Copper Alloy

(Copies of specifications, standards, handbooks, drawings and other Government
documents required by contractors in connection with specific acquisition functions
should be obtained from the contracting activity or as directed by the contracting

activity.)

Other Publications:

The following document(s) form a part of this specification to the extent-spetified herein.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 635 Plastics, Rate of Burning and/or Extént and Time of Burning of Self-
Supporting Plastics in a Horizontal Position

ASTM D 5948 Molding Compounds, Thermasetting

(Copies available from ASTM, 100 Barr Harbar; West Conshohocken, PA 1p428-2959.)

SOCIETY OF AUTOMOTIVE ENGINEERS (SAE)

AS4373 Test Methods:for Insulated Electric Wire

ARP4754 Certifieation Consideration for Highly Intergrated or Complex Aircraft
Systems

ARP4761 Guidelines and Methods for Conducting the Safety Agssessment
Process on Civil Airborne Systems and Equipment

AS7928 Terminals, Lug and Splice, Crimp Style, Copper, General
Specification for

AS8879 Screw Threads, Standard, Optimum Selected Series, General
Specification for

AS22759 Wire, Electric, Fluoropolymer Insulated, Copper or Copper Alloy

AS22759/34 Wire, Electric, Fluoropolymer Insulated, Copper or Copper Alloy

AS25036 Terminal, Lug, Crimp Style, Copper, Insulated, Ring Tongue, Bell
Mounted, Type I, Class 1

AS27212 Terminal Strip
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2.2

(Continued):
AS50881 Wiring Aerospace Vehicle
AS58091 Circuit Breakers, Trip-Free, Aircraft General Specification For

(Copies available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.)

OTHER

A-A-5208|0 through Tape, Lacing and Tying

A-A-52084

AIA/NAS NASM 25027 Nut, Self-Locking, 250 deg. F, 450 deg“F, and 800 deg. F

ANSI/ASC (Z1.4) Procedure and Tables for Inspection by Attributes

DOD/MILFSTD-100 Engineering Drawing Practices

ISO 1001R-1 Calibration Laboratorie€s and Measuring Test Equipment —
General Requirement

ANSI/NCHL Z2540-1 Calibration Laboratories and Measuring Test Equipment —
General Requirement

RTCA/DQ-160D Environmental Conditions and Test Procedures|for Airborne
Equipment

RTCA/DQ-178B Software Consideration in Airborne Systems and Equipment
Certification

RTCA/D(Q-254 Design Assurance Guidance for Electronic Hardware

Copies off DOD adopted non- Government Standards are available to Military activities

through th A 5k, Building

4D, 700 Robbins Avenue, Phlladelphla PA 191 11 5094

(Military activities may obtain copies of non-DoD adopted documents from the sponsoring
Industry Association Non-military activities may obtain copies of non-Government
standards and publications from the American Society of Quality Control, P.O. Box 3066,
Milwaukee, WI 53201-3066 and the American National Standards Institute, 1430
Broadway, New York, NY 10018, as appropriate.)

ANSI — National Conference of Standard Labs, 1800 30th Street, Suite 305B, Boulder,
Colorado 80310.
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2.2 (Continue

d):

RTCA Inc. — 1828 L Street, NW, Suite 805, Washington, DC 20036.

ISO — International Organization for Standardization Case, Postale 56, Geneva
Switzerland.
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3. REQUIREN

3.1 Specifica

The indiv
applicabl
this spec

3.2 Qualificat

The AFC
Qualifying

3.2.1
specific
to the tg

3.3 Materials

|

First Arficle Inspection:(AFCBs furnished under this specification not cove

Order of Precedence:

), the text of this specification shall take precedence. Nothingin th
on, however, shall supersede applicable laws and regulations unl
N has been obtained.

IENTS:

ion Sheets:

specification sheet. In the event of any conflict between the requ
ication and the specification sheet,'the latter shall govern.

on:

Bs furnished under this specification shall be products that are aut

Activity for Listing on the applicable Qualified Products List (see

htion sheets.ornot qualified at the time of set for opening bid shall
sts specified-in 4.5.

aterials shall he used that will enable the AECBs to conform-to-t

Suitable r

cept for associated detailed specification sheets, specification-she

nces cited
ets or AS

is

bss a specific

dual item requirements shall be as specified herein and in accordance with the

irements of

horized by the
.5 and 6.2).

red by
be subjected

e performance

requirements of this specification. Acceptance or approval of any constituent material
shall not be construed as a guarantee of the acceptance of the finished product.

3.3.1

Guideline 4 of MIL-HDBK-454.

Fungus: Materials shall be used which are not nutrients for fungus as specified in
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3.3.2

3.3.3

3.34

3.3.5

3.3.6

3.3.7

Metal: All metals used in the construction of AFCBs shall be corrosion resistant or shall
be suitably protected to resist corrosion. The use of dissimilar metals, especially
contacts between brass, copper, steel and aluminum or magnesium alloys, shall be
avoided. Where contact between dissimilar metals is unavoidable, the metals shall be
protected against electrolytic corrosion. Dissimilar metals are defined in MIL-STD-889.
When thermostatic bimetals and trimetals are used, corrosion resulting from tests
specified herein shall not adversely affect the performance of the AFCB.

Plastics: Plastic materials used in the housing, insulator base, and any internal parts
exposeg-te-arcing-o rface-creepage-shall-conform-to-ASTM-D-5948-orequivalent and

evidence of satisfactory performance that the materials are suitable for th¢ purpose
intended. The plastic materials used shall neither support combustion nof give off
noxious| gases when subjected to arcs, such as those caused®y interruptlng heavy short
circuit currents (as defined on the specification sheet or specification shegt), or
explosigns of gaseous vapors to which the materials may be subjected in|service.
Plastic naterials with cellulose fillers will not be permitted in parts that maly be subjected
to arcing or surface creepage. Plastic materials used shall be certified to pxhibit a
minimumm ignition time of 90 seconds and a maximum extinguishing time gf 90 seconds
when tgsted for flammability in accordance with"ASTM D 635.

Protective Treatment: The use of any protective coating that will crack, chip, or scale will
not be permitted.

Selectign of Materials: Specifications and standards for all materials, parts and
Government certification and approval of processes and equipment, whicl are not
specificplly designated hergin"and which are necessary for the execution of this
specification, shall be selected in accordance with MIL-STD-970.

Cleaning prior to final assembly: The circuit breakers shall be thoroughly ¢leaned of
loose, spattered; or excessive solder, metal chips, and other foreign matefial. Burrs,
sharp eflgesand resin flash shall be removed.

ElectroniccComponents: Electronic components selected shall be such that the AFCB
shall meet performance requirements and product characteristics specified herein.

3.4 Design and Construction:

3.4.1

3.4.2

General: AFCBs shall conform to the applicable specification sheet.

If the design of the arc fault circuit breakers contains software or complex hardware, as a
minimum, the software and hardware shall be developed in accordance with RTCA/DO-
178B, level C and RTCA/DO-254, level C, respectively.
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3.4.3 Mounting Means: The AFCB shall be provided with a suitable mounting means as
shown on the applicable specification sheet. If self-locking nuts are used, they shall
meet the performance requirements of AIA/NAS NASM 25027. AFCBs that utilize a
mounting nut and lockwasher are generally supplied with the mounting nut and
lockwasher. AFCBs that utilize a mounting faceplate are generally supplied without the
associated mounting screw.

3.4.4

Actuator of Push-Pull AFCBs: The portion of the actuator visible when the AFCB is in

the closed position shall be colored in accordance with the specification sheet and shall

expose

2 white hand when in the anen ar thaermallv trinned nositian _lf 2
Whe-bahRa-WhehR-H+th pPeR-oReHaHyY-HPpeepoSHeR—H3

ccondary

indicatiq
specific
current
false tri
position
breaker
permit n
3.4.5 Terming
sheet a

AS792§.

3451 Termi
when
termin

accort

3.4.6 Housing

n for an arc fault trip condition is provided, it shall be in accordang
ation sheet. The exterior portion of the actuator shall be instlateq
carrying parts. The actuator shall not work out to an intermediate
b indication, or be removable from the AFCB. An intermediate pos
where the white band of the actuator is partially or fully exposed Y
remains in the ON (closed) position. Push-pull AFEBs shall be d¢
nanual opening of the circuit breaker by pulling Qut'the actuator.

Is: Terminal construction shall be as specified on the applicable §
nd shall be designed for use with terminaklugs conforming to AS2

hal Hardware: Lockwashers captive to the terminal screws shall b
specified on the applicable specification sheet. AFCBs may be su
al hardware, with terminal hardware supplied in bulk, or packagecd
ling to customer instructions.

: The AFCB mechanisms shall be enclosed in a housing securely

the insulator base and to the mounting plate when one is used. The hous

with the insulator base.

The ratings of push-pull AFCBs shall be as specified on the app
ation,sheet. Ratings of %2 amp shall be clearly indicated, i.e. 7 72 g
he ¥-6r 0.5 would be implied) unless specified on the specificatio

e with the
from all
position, give a
ition is a

et the circuit

bsigned to

pecification
b036 and

b supplied only
bplied without
separately,

attached to
ng may be

icable
r7.5 not7
N sheet.

integral
3.4.7 Ratings

specific

(where
3.4.8

Trip Indication and Reset: The AFCBs shall be so designed that when the AFCB

contacts open automatically on fault condition (thermal overload or arc fault trip), the
actuator shall indicate the operation by moving to the tripped position, as shown on the
applicable specification sheet. The white color specified on the applicable specification
sheet for the trip indicator on a push-pull shall conform to Class 1 of MIL-STD-104.
AFCBs shall have an indication to distinguish between a thermal overload and an arc
fault trip when required by the specification sheet.
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3.4.8.1

Reset Mechanism: The reset mechanism shall be so designed that retaining the
actuator in the closed position after automatic tripping occurs shall not adversely affect

subse

quent performance of the AFCB.

3.4.9 Arc Fault Trip Free Mechanism: If an arc fault trip indication is required by the
specification sheet, the mechanism for arc fault trip indication shall be so designed that
retaining the indicator in the closed position after automatic tripping occurs shall not

3.4.10

3.4.11

3.4.12

3.4.13

3.4.14

3.4.15

3.4.16

adverse

Position:

Mountin
into the
mountin
of excey
excess

Creepa
clearan
insulatin
be 3/16

Tamper
calibrati

Ambien
to provi
conditio

Conditig
Conditic

The ele
the app

[ Temperature: Unless otherwise specified (see 3.1), AFCBs shal

ly affect subsequent performance of the AFCB.

AFCB a minimum depth, as shown on the applicable specifieation
g nuts shall be backed or provided with other means ta pfevent m
5s length from interfering with the operation of the circtit breaker.

ength shall not fracture the housing or the explosion-preventative

je and Clearance Distance: The minimum creepage path and the
Ce between current-carrying parts and any_part of the current brea
g materials, and also between current-carrying parts of opposite f
and 1/8 inch respective.

-Proof Calibration: AFCBs shall.be so constructed that tampering

e thermal protection within one of the following continuous ambie
ns:

-55 to 74-°C
-55d6-121 °C

nA
nB

Ctronics of the AFCB shall comply with RTCA/DO-160 as specified
icable”specification sheet.

on is not possible without dismantling the device or breaking a seal.

plane.

g Screw Clearance: The mounting screws shall be capable @f being screwed

sheet. The
ounting screws
Screws of
seal.

minimum

ker other than

olarity, shall

with the

be designed
nt temperature

herein or per

Condition C

-551t0 85 °C

Grounding: AFCBs shall be grounded as required per the specification sheet. The
AFCB shall meet all specification requirements with 2 ohms or greater resistance to

ground

unless otherwise specified in the applicable specification sheet.

Bonding: AFCBs shall provide a provision for bonding and verification as required by the
specification sheet.

-10 -
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3.5

3.6

3.7

3.7.1

3.7.2

3.7.3

3.74

3.7.5

3.7.6

3.7.7

Interchangeability:

All parts having the same manufacturer’s part number shall be functionally and
dimensionally interchangeable. The drawing number requirements of DOD-STD-100
shall govern changes in the manufacturer’s part number.

Screw Th

reads:

Screw threads on removable or replaceable threaded parts shall be as specified in MIL-S-

8879. T

Performa
The AFC
there sha
ability of

Examin
in acco

Dielect
subseq

Insulati

andina of nan - matallic narte 1o Nt narenittad
eading-of-ren-metallic-parts-isnotpermitted-

hce:

Bs shall perform satisfactorily when subjected to tests specified in

| be no breakage, malfunction, or evidence of any damage that w
e AFCBs to meet the requirements of the specification.

ation of Product: The AFCBs shall show no evidence of defects w
dance with 4.7.1.

¢ Withstanding Voltage: The AFCBs:shall exhibit no evidence of
ent malfunction when tested in accordance with 4.7.2, 4.7.2.1, an

n Resistance: Unless otherwise specified, the insulation resistan

be less than 100 megohms when tested in accordance with 4.7.3.

of Actuator: AFCB:actuators shall not show evidence of breakin
when tested in accordance with 4.7.4.1 or 4.7.4.2. The AFCB sk
rance requirements defined when tested in accordance with 4.7 4

of Threaded Parts: The threaded parts of the AFCB shall be tes

Section 4, and
buld impair the

hen examined
breakdown or
d4.7.2.2.

ce of AFCBs
y, cracking or
all also meet
.3,

ed in
the AFCB

within the

limits specified on the applicable specification sheet when tested in accordance with
4.7.6. The minimum operating force shall not be less than 15 percent of the specified
maximum value unless otherwise specified on the applicable specification sheet.

Calibration: The AFCB’s thermal overload and arc fault trip performance shall be within
the limits specified on the applicable specification sheet, and 4.7.7, when tested and
calibrated in accordance with 4.7.7.

-11 -
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3.7.8 Endurance: The AFCB shall make and break the specified current without failure as
defined in the applicable specification sheet when tested in accordance with 4.7.8.

3.7.9 Overload and Arc Fault Cycling: The AFCB shall make and break the test cycles

specified without failure, when tested in accordance with 4.7.9.

3.7.10 Reclosing: Manual reset AFCBs shall remain open after being tripped automatically for

one hour showing no electrical continuity when tested in accordance with 4.7.10.

aVaWlA L 4

3.7.11

Vibratiop: -y
and tesf{ conditions specified in the applicable specification sheet. If no v
specified in the applicable specification sheet, the sine vibration with(test
shall bg] performed (see 4.7.11.2). The AFCB main contacts shallmnet trip
electrical discontinuity in excess of 10 microseconds, nor shall¢thée arc fault circuit cause
a trip. Wpon completion of the vibration test, AFCBs shall show no evidence of physical
damagg and shall meet the requirements of the 200% overload calibration test
performied at 25 °C in accordance with 4.7.7.3, the guillotine test in accordance with
4.7.7.6.[1, Source A, Circuit 2, and the dielectric withstanding voltage test |n accordance
with 4.7]2.

vibration levels
bration level is
condition A

or show any

3.7.12 Mecharjical Shock: The AFCB main contacts:shall not change state when tested in

accordgnce with 4.7.12. Upon completion:ofithe test, the device under tegt (DUT) shall

meet the requirements of 200% overload calibration of 4.7.7.3 at 25 °C, a
guilloting test when tested in accordance with 4.7.7.6.1, Source A, Circuit

3.7.13
accordgnce with 4.7.13. Upan‘completion of the test, the DUT shall meet

Accelergition: The AFCB main ¢ontacts shall not change state when testg

nd the
2.

d in
he

requirements of 200% ovefioad calibration of 4.7.7.3 at 25 °C, and the gufllotine test

when tgsted in accordance’with 4.7.7.6.1, Source A, Circuit 2.
3.7.14 Interrupting Capacity: The AFCB performance shall be as specified in the
specifichtion sheet when tested in accordance with 4.7.14 and 4.7.14.1. DO
interrupting capacity tests the AFCB may fail safe. For the purpose of this
that hag failed’safe is a device that is unable, because of electrical damage, to carry a
continug rrent or an electrical load. In addition. for an AFCB that hag| failed safe,
with the AFCB in the closed or reset position, the leakage current between the load and
line terminal(s) shall be less than 1 milliamp at 300 VAC, unless otherwise specified by
the individual specification sheet. Unless the DUT enters a fail-safe condition, following
the last operation of this test, the circuit breaker shall meet the requirements for
dielectric withstanding voltage (4.7.2) and 200% overload calibration at 25 °C per
4.7.7.3, the allowable circuit breaker tripping time shall be within 120% of the upper limit
specified the applicable specification sheet, and there shall be no dielectric breakdown.
The DUT shall also meet the requirements of the guillotine test when tested in
accordance with 4.7.7.6.1, Source A, Circuit 2. NOTE: The ground connection must be
restored for post testing after testing to 4.7.14.1.

applicable
uring the
test, an AFCB

-12 -
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3.7.14.1 In the case that an AFCB has failed safe, the design of the fail safe point cannot affect
other performance characteristics, such as higher level overloads specified on the
applicable specification sheet, to the extent that the device does not meet other
performance requirements of this specification or the applcable specificaiton sheet.

3.7.15

3.7.16

3.7.17

3.7.18

3.7.19

3.7.20

Sand and Dust: The AFCB performance shall be as specified in this specification when
tested in accordance with 4.7.15. At the conclusion of this test, the circuit breaker shall
be held in at 500% of rated load, thus causing the DUT to trip free. Failure to trip within
10 seconds shall constitute failure. The DUT shall meet the requirements for 200%

overloa

calibration-at25°C when-tested-in-accordance-with-4-7 723 —TFh

DUT shall

also me
4.7.7.6.

Corrosi
tested i
at 5009
shall co
calibrati
lower lin
without
the guill

Moistur
when t¢

Explosi
when te

Voltage

applicabble specification -Sheet shall constitute failure when tested in accor

4.7.19.
unless (¢

Transit
tested i

et the requirements of the guillotine test when tested in accordang
1, Source A, Circuit 2.

bn: The AFCB performance shall be as specified in this specificat
h accordance with 4.7.16. At the conclusion of this test) the DUT g
of rated load, thus causing the DUT to trip free. Failure to trip wit
nstitute failure. The DUT shall then meet the requifements for 20(
on, per 4.7.7.3, at 25 °C, except that the tripping time shall be with
hit and 120% of the upper limit specified. _All"hardware shall be r¢
damage to the DUT or hardware. The DUT shall also meet the re
otine test when tested in accordance with 4.7.7.6.1, Source A, Cir

b Resistance: The AFCB performance shall be as specified in this
sted in accordance with 4.7.17
sted in accordance with 4.7.18.

Drop: Voltage drop across the AFCB greater than that specified

e with

on when

hall be held in
nin 10 seconds
% overload

in 80% of the
movable
uirements of
Cuit 2.

specification

pn: Ignition of the explosive mixture outside the AFCB shall constitute failure

bn the
Hance with

Voltage drop shown on the specification sheet is a beginning of life value,

ptherwisg indicated on the specification sheet.

Drop="The AFCB performance shall be as specified in this specifid
h accordance with 4.7.20. Upon completion of the test there shall

ation when

e no damage

to the DUT through handling and manipulation of the breaker as detected by visual
inspection that compromises device performance (including but not limited to chips or
cracks in the circuit breaker housing; while cosmetic damage may be deemed as
acceptable). In addition, each DUT shall be tested in accordance with and meet the
requirements of 4.7.2, 200% overload calibration at 25 °C of 4.7.7.3, and guillotine
testing per 4.7.7.6.1, Source A, Circuit 2, of this specification.
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3.7.21 Temperature and Pressure: The AFCB performance shall be as specified in this
specification when tested in accordance with 4.7.21.1,4.7.21.2, 4.7.21.3 and 4.7.21.4.

3.7.22 Magneti

c Effect: The AFCB performance shall be as specified in this specification when

tested in accordance with 4.7.22.

3.7.23 Electromagnetic Compatibility: The AFCB shall not trip or otherwise malfunction when
tested in accordance with 4.7.23. After signal injection, but prior to first removal of
power, each DUT shall be tested in accordance with and meet the requirements of

guillotin

3.7.24 Maxim
applica

3.7.25 Power (
specific

m Power: The AFCB performance shall be within the limits, specified on the
le specification sheet when tested in accordance with 4.7 24.

Duality and Interruptions: The AFCB performance shallbe as spegified in this
htion when tested in accordance with 4.7.25.

3.7.26 Reversg Installation: The AFCB performance shall be as specified in the ppplicable

specific

3.8 Markings
All AFCB
specificat

specified

3.8.1 Push-P

white, raised or depressed; number indicating the applicable current ratin

as show

3.8.2 Terming
identifig]
the app
and per

btion sheet when tested in accordance with 4.7.26.

5 shall be permanently and legibly ' marked as shown on the applicable
on sheet. The markings shall remain legible during and after all the tests
n this specification.

Ill Actuators: The exposed end of the push-pull actuator shall be marked with a
of the AFCB

n on the applicable specification sheet.

Is: The ling-and load terminals shall be clearly and permanently marked or

d “LINE®or “1,” and “LOAD” or “2,” adjacent to the terminals, when shown on
icablé specification sheet. A ground point or ground connection shall be clearly
manently marked or identified “GND” or neutral identified “N.” Refer to the

specific

3.9 Identification of Product:

Each AFCB shall be permanently and legibly marked for identification as follows:

e Part No. (see 1.2.3)

e Manufacturer's name or trademark

o Date code (YYWW) (0212 = week 12 of 2002)
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3.10 Workmanship:

The AFCB, including all parts and accessories, shall be constructed and finished in a
careful and workmanlike manner in accordance with good design and sound practice.
Particular attention shall be given to neatness and thoroughness of soldering, wiring,
impregnation of coils, marking of parts and assemblies, and freedom of parts from burrs
and sharp edges (see 4.7.1).

4. QUALITY ASSURANCE PROVISIONS:

Throughouf this section, Device Under Test (DUT) refers to a single phasg!1145 VAC, 400
Hz AFCB.

4.1 Responsipility for Inspection:

Unless otherwise specified in the contract or purchase order; the manufactyrer is
responsible for the performance of all inspection requirements as specified herein. Except
as otherwise specified in the contract or purchase order; the manufacturer may use their
own or anjother facilities’ equipment suitable for the performance of the inspection
requirements specified herein, unless disapproved by the qualification authgrity. The
qualificatipn authority reserves the right to perform any of the inspections set forth in the
specificatjon where such inspections deemed’necessary to assure supplies|and services
conform tp prescribed requirements.

4.1.1 Respongibility for Compliance: All items must meet all requirements of Sgctions 3 and 5.
The inspection set forth in this specification shall become a part of the manufacturer’s

overall inspection system or.quality program. The absence of any inspeciion

requirements in the specification shall not relieve the manufacturer of the fesponsibility

of assufing that all products or supplies submitted to the qualification authiority for

mamtalna callbratlon system in accordance with ISO 10012 1, ANSI/NCSL Z540-1.
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4.2 Classification of Inspections:

4.3

4.4

441

The inspections specified herein are classified as follows:

Materials

Material i

the requir

Inspectio

Unless ot

the test ¢

Materials inspection (4.3)
Qualification (4.5)

Quality conformance inspection (4.6)

Inspection:

nspection shall consist of certification that the materials arézin acc
ements of 3.3.

h Conditions:

bnditions specified in the General Requirements of MIL-STD-202.

temperatdre tolerance is not specified in test conditions, the tolerance shall

Room ten

Calibra
applica
Test sa
ambien

calibrati
be cond

nperature is defined as 25 °C + 2 °C.

le specification sheets with-the"temperature maintained at a cons

temperature for 1 hour'prior to application of the specified curren

applicable.

herwise specified herein, all inspections shall*be performed in acc

on: Calibration tests shall be performed at a temperature specifig
mple units with leads and-terminals attached shall be maintained &

on tests. Test circuitimay be in accordance with Figure 1. Calibra
ucted at all voltages-and frequencies shown on the specification S

brdance with

brdance with
If the
be 5 °C.

d on the

ant value.

t the specified
during all

tion tests shall
heet where

1 PHARE AC
&0 OR 400 HZ
i I
s |
POWER BOURCE LOAD TIMER
RELAY
-— |
ouT
l;:—(l TIMER
(&)

FIGURE 1 — Calibration Test Circuit
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4.4.1.

1

Production Calibration: For calibration tests performed during production only (not for

qualification or quality conformance tests), it will be permissible to use test methods so
designed as to expedite calibration testing, provided the manufacturer can
demonstrate that the results are comparable to the calibration tests specified herein.

4.4.2 Thermal Overload: Tests of the thermal overload may be conducted using alternating
current at commercial frequencies.

4.5 Qualification Inspection:

4.5.1

452

Qualificat
authority
productio

Sample
specific
shall be|
listing.
to be sy

Test Rad
specifie
indicate
the envi
and dus
4.7.17)
provide
these te
ratings
qualifyin

NOTE:

N.

htion shall constitute a sample size. The combination of specimer

The qualifying activity reserves the right to request additional unte

on inspection shall be performed at a laboratory acceptable to-thg
6.2) on sample units produced with equipment and procedufes’ng

Size: Thirty-three AFCB specimens as defined in any-one specifi
determined by the qualifying activity based upon the manufacture
bmitted with the qualification test report.
utine: The qualification and test samples shall be subjected to the

d into the various remaining test groups. At the option of the qualif
ronmental tests consisting of vibration, mechanical, shock, accele
t, corrosion and moisture resistance (4.7.11,4.7.12, 4.7.13, 4.7 1!
may be omitted when qualifying additional ratings under a specifig
| that two amperage ratings of the same sample style have previo
sts satisfactorily. ,Qualification of additional circuit breaker styles
Dy similarity to gircuit breakers previously qualified may be determ
g activity.

36 inches minimum of appropriate gage wire with lugs per Table
from,each terminal of the DUT.

qualification
rmally used in

C detail

s to be tested
Ir's desired
sted samples

tests

d in Table 2. All sample units shall e subjected to Test Group | then divided as

ying activity,
ration, sand

b, 4.7.16, and
ation sheet
Lsly completed
Dr amperage
ned by the

1 shall extend
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TABLE 2 — Calibration Test Circuit Components

(a) AFCB capacity Wire Size (b)Insulated terminal lug
(amperes) (AWG designation) (MS Part Number)
1 and below 20 AS25036-103
2 to 6 included 18 AS25036-103
7 to 10 included 16 AS25036-108
11 to 15 included 14 AS25036-108
16 to 20 included 12 AS25036-112
21 to p5inctuded 16 AS25636+112
26 to 40 included 8 AS25036-{115
41 to b0 included 6 AS25036-119
51 to B0 included 6 AS25036-121
61 to 90 included 4 AS25036-124
91 to[120 included 2 AS25036-{127
121 t¢ 150 included 0 AS25036-{133
151 t¢ 200 included 00 AS25036-{136

NOTE: Test wires shall conform to AS22759, MIL-W-81044, MIL-DTL-81381, of MIL-W-5086.
Test terminals shall conform to AS7928. Ammeter: Accuracy within 0.5%6 at full scale.

(a) For a DUT with nominal amperage ratings between steps of the above Table [1, use the
wire of the pext large physical wire size.

(b) For Group A or B quality conformance fest terminal lead lugs may be spade dr electrical
spring clamlp type provided the electrical resistivity and thermal conductivity afe equivalent
to AS25034 ring type terminals.
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TABLE 2 - Requirements Test Traceability Matrix

Requirement Test

Tests and Sample 33 Units Paragraph Paragraph
Test Group | — 33 sample units
Examination of product 3.7.1 4.7.1
Dielectric withstanding voltage 3.7.2 4.7.2
Insulation resistance 3.7.3 4.7.3
Minimum limit of ultimate trip 3.7.7 4.7.7.1
Maximum-imit-of ultimate-trip 347 4772
Overload|calibration 3.7.7 4.7.7.3
Guilloting-Source A, Circuit 2 3.7.7 4.7.76,1
Test Grolip Il — 1 sample unit
Voltage drop 3.7.19 4.7.19
Temperature/altitude dielectric strength 3.7.2 4.7.2.2
Trip-free falibration 3.7.7 4.7.7.4
Strength pf threaded parts 3.75 4.7.5
Mechanigal cycling (endurance) 3.78 4.7.8.3
Operating force 3.7.6 4.7.6
Test Grouip Il — 1 sample unit
Voltage drop 3.7.19 4.7.19
Reclosin 3.7.10 4.7.10
Overload| & arc fault cycling 3.79 4.7.9
Vibration 3.7.11 4.7.11
Corrosior 3.7.16 4.7.16
Test Grolip IV — 1 sample unit
Ambient effect on calibration 3.7.7 4.7.7.5
Trip-free falibration 3.7.7 4.7.7.4
Acceleration 3.7.13 4.7.13
Sand and dust 3.7.15 4.7.15
Test Grolip V-=A1 sample unit
Magnetic| Effects 3.7.22 4.7.22
Endurance — Inductive Load (ac) 3.7.8 4.7.8.1.1
Operating force 3.7.6 4.7.6
Test Group VI — 1 sample unit
Endurance — Resistive load (ac) 3.7.8 4.7.8.1.2
Operating force 3.7.6 4.7.6
Test Group VII — 1 sample unit
Mechanical shock 3.7.12 4.7.12
Moisture resistance 3.7.17 4.7.17
Operating force 3.7.6 4.7.6
Impact force on push button 3.74 4743
Strength of actuator 3.74 474
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Requirement Test

Tests and Sample Units Paragraph Paragraph
Test Group VIII — 1 sample unit
Interrupting capacity (available current short 3.7.14 4.7.14 Table VII-A
circuit ac)
Dielectric withstanding voltage 3.7.2 4.7.2
Test Group IX — 1 sample unit
Interrupting capacity (available current close- | 3.7.14 4.7.14 Table VII-B
in ac)
Dielectric withstanding voltage 3.7.2 4.7.2
Test Grolip X — 1 sample unit
Interrupting capacity (available intermediate 3.7.14 4.744-Talle VII-C
current interrupting ac)
Dielectrigq withstanding voltage 3.7.2 4.7.2
Test Grolip XI — 8 sample unit*
Unwanted Tripping & Operation Inhibition 3.7.7 4.7.7.7
Transit Dfop Test 3.7.20 4.7.20
Test Grolip Xl — 1 sample unit
Interrupting capacity (available current close- | 3.7.14 4.7.14 Taljle VII-B
in ac)
Dielectrigq withstanding voltage 3.7.2 4.7.2
Test Grolip XIIl — 3 sample units
Strength pf actuator 3.74 4.7.4
Impact force on push button 3.74 4743
Test Grolip XIV — 3 sample-unit*
Reverse |nstallation 3.7.26 4.7.26
Loose Terminal 3.7.7 4.7.7.6.3
Inductively Coupled‘€ross Talk Immunity 3.7.7 4.7.7.8
Common|Source\kFeedback Imunity 3.7.7 4.7.7.9
Temperature Pressure Circuit Functionality 3.7.21 4.7.2.2
Electromagnetic Compatability 3.7.23 4.7.23
Maximum-Power 3724 4724
Power Quality 3.7.25 4.7.25
Test Group XV — 2 sample unit*
Guillotine-Source B, Circuit 2 3.7.7 4.7.7.6.1
Guillotine-Source A, Circuit 1 3.7.7 47.7.6.1
Guillotine-Source B, Circuit 1 3.7.7 4.7.7.6.1
Test Group XVI — 2 sample unit
Wet Arc Source A, Circuit 2 3.7.7 4.7.7.6.2
Wet Arc Source B, Circuit 1 3.7.7 47.7.6.2
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Requirement Test

Tests and Sample Units Paragraph Paragraph
Test Group XVII — 1 sample unit*
Interrupt Capacity — Under Loss of Ground 3.7.14 4.7.14.1
(available intermediate current interrupting ac) Table VII-C
Test Group XVIII — 2 sample units
Explosion (ac) 3.7.18 4.7.18.1
Test Group XIX — 1 sample units*
Interrupt Capacity — under loss of ground 3.7.14 4.7.14.1
(availablg current short circuit ac) Table VII-
Test Grolip XX — 1 sample unit
Interrupt gapacity — under loss of ground 3.7.14 4.714 1
(availablg current close-in ac) Table VII-B
Test Grolip XXI — extra sample units
These ARCBs may be used for repetition of
any tests|considered advisable by the
qualificatfon activity

4.5.3 Retentiq
month i
B tests,
which f4
type of

bn of Qualification: To retain qualification, the manufacturer shall f
htervals to the qualifying activity a.summary report of the results of
indicating as a minimum the number of lots which passed and the
iled, however a complete testreport of Group C tests, including th
ailures is required by the gualifying activity. The summary shall in

tests pe
noncon

failing product from the Qualified Products List. Failure to submit the sum

result i

rformed during the 36-month period. If the summary of the test re
ormance with the specification requirements, action shall be taker

orward at 36
Group A and
number of lots
e number and
clude those
sults indicate
to remove the
mary shall

loss of qualificatien for that product. In addition to the periodic s

bmission of

inspectipn data, the supplier shall immediately notify the qualifying activity|, through the
local Ggvernmentepresentative, at any time during the 36-month period that the
inspectipn data.indicates failure of the qualified product to meet the requi
specification, Inthe event that no production occurred during the reporting period, a
report shallbe’submitted certifying that the company still has the capabilitles and
facilitied hecessary to produce the item. If there has been no production during the next

ments of the

reporting period the manufacturer may be required by the qualifying activity to perform
Group C testing in accordance with 4.6.6.2 on the products.

4.6 Quality Conformance Inspection:

4.6.1

Inspection of Product for Delivery: Inspection of product for delivery shall consist of

Group A inspection. Except as specified in 4.6.2, delivery of product that has passed
Group A inspection shall not be delayed pending results of Group B and C inspection.
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4.6.1.1 Inspection Lot: An inspection lot shall consist of all the circuit breakers covered by a
single style (see 1.2.1) offered for inspection at one time.
4.6.1.1.1 Group A Inspection: Group A inspection shall consist of the examinations and tests
specified in Table 3 and shall be made on the same set of sample units.
4.6.1.1.1.1 Sampling Plan: Statistical sampling and inspection shall be in accordance with
MIL-STD-1916 for general inspection Level Il. The acceptable quality level (AQL)
shall be as specified in Table 3. Critical, major, and minor defects shall be as
speciied-r-MI-STD-19416-
4.6.1.1.1.2 Regjected Lots: If an inspection lot is rejected, the manufacturerrmay rework it to
cdrrect the defective units, and resubmit for reinspection. Resubmit{ed lots shall
beg inspected using tightened inspection. Such lots shall be Separatg from new lots,
ar|d shall be clearly identified as reinspected lots.
TABLE 3 - Acceptance Tests
Test AQL Percent Defective
Inspection | Requirement | Paragrap | Critical Major Minor
Test Level Paragraph h
Product I 3.7.1 4.71 .25 .65 4.0
Examination
Dielectric I 3.7.2 4.7.2 N/A 1.0 N/A
withstanding
Voltage
Calibration I 37.7 4.7.7 N/A 1.0 N/A
(overload at
Minimum and
maximum Linit of
ultimate trip ahd
200% rated
current
only at room
temperature)
Guillotine test Il 3.7.7.6.1 4.7.7.6.1 N/A 1.0 N/A

4.6.2.1

NOTE:

At the manufacturer’s discretion, equivalent test methods may be used to
demonstrate performance to the guillotine test requirements in Table 3
based on demonstration and acceptance of equivalency by the qualifying

activity.

4.6.2 Periodic Inspection: Periodic inspection shall consist of Group B and C inspection.

Group B Inspection: AFCBs shall be tested as specified in Table 4 in the order shown.
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TABLE 4 - Group B Inspection.

Requirement Test
Test Paragraph Paragraph
Insulation resistance 3.7.3 4.7.3
Trip-free calibration 3.7.7 4.7.7.4
Operating force (at room temperature) 3.7.6 4.7.6

4.6.2.1.1 Sampling Plan: Three sample units shall be selected at random out of every 1000
unitgorevery three months, whichever occurs first, fromreactstyle {112.2)
marjufactured. Group B inspection shall be performed on sample anits which have
passed Group A inspection, unless the qualification authority censiders it more
pragtical to select a separate sample.

4.6.2.1.2 Faillres: If one or more sample units fail to pass Group B inspection, the sample
shall be considered to have failed.

4.6.2.1.3 Disposition of Sample Units: Sample units that:have passed Group B|inspection
may| be delivered against open purchase orders.

4.6.2.2 Group C Inspection: AFCBs shall be tested‘as specified in Table 5 in the order shown.
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TABLE 5 - Sampling Plan C Tests

Sample
Sample | No. of Requirement Test
Group Units Tests Paragraph Paragraph

1 3 Ambient effect on calibration 3.7.7 4.7.7.5
Mechanical cycling (endurance) 3.7.8 4.7.8.2

2 3 Voltage drop 3.7.19 4.7.19
Endurance — Inductive 3.7.8 4.7.8.11

3 3 Interrupting capacity (1) 3.7.14 4.7.14 Table VII-A

4 3 Interrupting capacity (1) 3.7.14 4.7.14 Aable VII-B

5 3 Strength of threaded parts 3.7.5 4715
Strength of actuator 3.74 4.714
Moisture resistance 3.7.17 47117

6 3 Reclosing 3.7.10 47010
Overload and arc fault cycling 3.79 4.719

7 3 Temperature-altitude 3.72 4.7.2.2
Dielectric withstanding voltage 3.716 4716
Corrosion

8 3 Unwanted tripping and 3.7.7 4.7.7.7
operation inhibition
Loose terminal 3.7.7 4.7.716.3
Wet Arc Souce A Circuit 2 3.7.7 4.7.716.2
Wet Arc Source B Circuit\l 3.7.7 4.7.716.2

9 3 Guillotine Source B Circuit 1 3.7.7 4.7.716.1

(1) This test is tg
specification shel

whichever is less.

be run at one-half of the maximum fault current level specified on the agplicable
et for interrupting capacity'test designations (A) and (B) or at a level of 500 amperes,

4.6.2.2.1 Sanppling Plan: Fof.sampling plan C tests (see Table 5) 27 AFCBs representative of

eac
morn
subj
the

N style (see_1:2:2) shall be selected at random each year to be tested in the 36
th intervakas authorized by the qualifying activity. Sample units that have been
ected tonand have passed sampling plans A and B tests shall be Used, unless
ualifying activity considers it more practical to select separate sample units.

46.2.2.2 Fail
shal
failu

1€ £ ! Mo £oilo o pa past £
res ot ormore—SampreurtStTansStoPassS-oroup—CMmsSpecton, the Sample

| be considered to have failed. The qualifying activity must be notified of the
re immediatley.

4.6.2.2.3 Disposition of Sample Units: Sample units that have been subjected to Group C
inspection are considered to have undergone destructive testing and shall not be
delivered against any purchase orders.
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4.6.2.3 Noncompliance: If a sample fails to pass Group B or C inspection the manufacturer
shall take corrective action on the materials or processes, or both, as warranted, and
on all units or processes which can be corrected and which were manufactured under
essentially the same conditions, with essentially the same materials, processes, etc.,
and which are considered subject to the same failures. Acceptance of the product
shall be discontinued until the corrective action; acceptable to the qualifying activity
has been taken. After the corrective action has been taken, Group B or C inspection
shall be repeated on additional sample units (all inspection, or the inspection which the
original sample failed, at the option of the qualifying activity). Group A inspection may
be reinstituted; however, final acceptance shall be withheld until the Group B or C

46.3

4.7

4.7.1

4.7.2

Inspecti
the preg

reinspection has shown that the corrective action was successful

In the event of a

failurg after reinspection, information concerning the failure and the corr
taken|shall be furnished to the cognizant inspection activity and the-qua

accordgnce with the requirements of Section 5.

Inspection:

Examin
design,

to the applicable requirements.

Dielectr
following:

a.

Magnitude of Test Voltage:. 1000 volts (rms) plus twice the maximum

AC at commercial frequencies (1500 volts (rms) minimum).

The|potential shall.be applied at a maximum rate of increase of 250 vq
second, until the-test potential is reached, and shall be maintained for

duripg qualification tests.

NatTre of-Potential: AC.

on of Preparation for Delivery: Sample packages or packs and th
ervation, packaging, packing and marking for shipmenb and stora

htion of Product: Each AFCB shall be inspected to verify that the
construction, weight, physical dimensions, marking, and workman|

¢ Withstanding Voltage: Each\DUT shall be tested in accordance]

ective action
ifying activity.

b inspection of
je shall be in

mnaterials,

ship conform

with the

rated voltage

Its per
1 minute

Points of Application: Between mutually insulated parts.

NOTE:

If the line or load terminal and one or more grounding location(s) on the

DUT are electrically interconnected through a solid-state module, they must

be shorted together during test.

Measurement During Test: The DUT shall show no evidence of breakdown,

flashover, or current flow in excess of 1.0 milliamperes.

During normal quality conformance tests, a potential equal to 120% of the above

values may be applied for a duration of 5 seconds.
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4.7.21

4.7.2.2

4.7.3

4.7.4 Strengt

4.7.41

Dielectric Withstanding Voltage Following Another Test: Where the dielectric
withstanding voltage is called for following another test, the dielectric test voltage shall
be reduced to 75% of the value specified.

Temperature-Altitude Dielectric Withstanding Voltage: Sample units shall be
subjected to the dielectric withstanding voltage test in accordance with 4.7.2 at the
maximum operating altitude and temperature as defined in this specification, or on the
applicable specification sheet. The potential applied shall be 500 volts (rms). The
temperature and altitude conditions shall be maintained prior to and during application

of the

Insulatiq
STD-20

a. Tes

b. Poir

NOTE:

4743
Actua
a. Th

to
b. P¢g

pq
c. S

ed
d.

test notential
testpoteRtai-

fing Lever Pivot and Lever 'Stop Strength:

bn Resistance: Each DUT shall be tested in accordance withdvieth
P. The following details shall apply:

condition letter B
ts of measurement — between mutually insulated metal parts
If the line or load terminal and one or more grounding location(s

are electrically interconnected through@ solid-state module, they
shorted together during test.

0 meet requirements identifiedvin 3.7.4.

e lever pivot and stap shall be subjected to a 25-pound load appli
the tip of the actuating lever, as follows:

brpendicularto the lever axis and parallel to the line of lever travel
sition of the lever.

meas the condition a., but in both directions perpendicular to the

od 302 of MIL-

on the DUT
must be

h of Actuator: The DUT shall be.tested per 4.7.4.1 or 4.7.4.2, as applicable, and

cd for 1 minute

at each end

line of travel at

ch Irmei’rinn of the lever

Coaxial with the lever axis toward the lever pivot throughout the entire range of
travel of the lever.

Coaxial with the lever axis away from the lever pivot throughout the entire range of
travel of the lever.
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4.7.4.2 Strength of Push Button: A 25 pound force shall be applied for 1 minute in both
directions, along the line of push button travel. With the push button in the fully
extended position, a force of 25 pounds shall be applied at the end of the push button
for 1 minute in two mutually perpendicular directions, each normal to the line of push
button travel.

4.7.4.3

pounds from a height of 5 inches.

Impact Force on Push Button: The DUT shall be subjected to an impact force of 3

i tha nuch huttaon in tha claosad-orreset nosition—tha circuit hraaker
a. With-the-push-button-inthe-closed-orresetposition—the-circuit-breaker shall be

moy
upri
pou
DU

Whe
unit
of th

Dur
the
guill
the

nted by its normal mounting means to a rigid panel with the push
ght or longitudinal direction. The impact force shall be applied\by
nd weight from 5 inches (£0.1 inches) onto the extremity of-the pu
[ shall receive three impacts.

n similarity of the design actuators and latching systems exists, fi
5 shall be tested. AFCBs with the highest and [6w€&st ampere ratin
e 5 sample units selected to qualify all the other amperage ratings

ng or after the impact tests the DUT shalhbe tested in accordance
requirements of 200% overload calibration test requirements at 29
ptine testing per 4.7.7.6.1, Source A} Circuit 2, and operating forcg
DUT may fail in a safe manner. _A-failsafe AFCB in this application

aci

push button exhibiting high pullsaut or reset forces in excess of the sp
limits) in either the open or closed position with the contacts either in t

pos
to th
sho

dielectric withstanding voltage test requirements of 4.7.2.1.

4.7.5 Strengt

6 shall e applied to the nuts and screws or bolts for the terminals and mq

If termin
Table 1

cuit breaker with a broken or jammed push button (a jammed pus

ion or unable to carry ‘current, or in the closed position capable of]
e open position bya200% overload condition within the prescribg
vn on the applicable specification sheet. A failsafe AFCB must als

n of Threaded Parts: Unless otherwise specified, the force levels

als\are tested with lead lugs, the lugs shall conform to the type de

button in the
Hropping a 3
Eh button. The

e sample
gs must be 2
by similarity.

with and meet
°C of 4.7.7.3,

s per 4.7.6; or
is defined as

N button is a

pcification

he open

being tripped
d time limits

50 satisfy the

Ehown in Table
unting means.
scribed in
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TABLE 6 - Strength of Threaded Parts

Terminals
Stud or screw | Tensile load Torque
Size (pounds) (inch-pounds)
No. 6 25 10
No. 8 25 15
Ya_inch 50 60
5/16 70 80
y e 25 5
M8 70 80
Mounting Means
Stud or screw Axial loads Torque
Size (pounds) (inch-pounds)
No. 6 30 10
No. 8 35 20
7/16 inch N/A 40
15/32 inch N/A 50
M4 35 20
M12 N/A 50

4.7.5.1 Strength of Terminals: The tensile load-as specified in Table 6 shall be japplied to
each ferminal successively, in a direction most likely to cause failure, fof a period of
1 minpite; then the torque value as'specified in Table 6 shall be applied {o the screw
head pbout the thread axis for-1~xminute.

4.7.5.2 Strength of Mounting Means: The axial load as specified in Table 6 shqll be applied
for 1 minute after whigh-the specified torque shall be applied to the screw head about
the thfead axis for 1. minute.

4.7.6 Operating Force{ The force shall be applied parallel to the line of travel of the actuator.
The forges required for operation of the DUT during or as a result of the tgsts shall be as
specified on,the applicable specification sheet. The specified operating fgrce shall be
applicalple’with the DUT at room ambient temperature conditions.

4.7.7 Calibration: Each DUT shall be subjected to calibration tests specified in 4.7.7.1 thru
4.7.7.5. Minimum limit of ultimate trip tests (see 4.7.7.1) and maximum limit of ultimate
trip tests (see 4.7.7.2) shall be treated as separate tests. Each DUT shall be stabilized
at room ambient temperature while carrying no current for a minimum 1 hour before
proceeding to the next test.
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4.7.71

4.7.7.2

4.7.7.3

4.7.7.4

4.7.7.5

Thermal Minimum Limit of Ultimate Trip: The DUT shall be subjected to the minimum
limit of ultimate trip current for the time specified on the applicable specification sheet.

For qualification tests only, the temperature rise of the DUT terminals shall be

measured at the terminals outside but adjacent to the DUT case. The D
monitored to determine that it does not trip and unless otherwise specifi
the temperature rise shall be measured at the terminals for a rise not to
or the value specified in the applicable specification sheet.

UT shall be
ed (see 3.1),
exceed 75 °C,

Thermal Maximum Limit of Ultimate Trip: The DUT shall be subjected to the maximum

limit of-witimate-trip entfo

Thermal Overload Calibration: The DUT shall be subjected to the-overl
showm on the applicable specification sheet, and shall be manitored for
within|the limits specified.

Trip-Hree Calibration: The external actuator of the DUT shall be held in

cification sheet

bad calibration
pperation

the closed

position and subjected to the calibration test at maxitnum ultimate trip cyirrent per
appligable specification sheet. The test shall be repeated using the valyes of overload

calibration current shown on the applicable specification sheet and arc
test
arc faplt trip indicator (if so equipped) shallbe held in the closed positio
after fripping occurs. When released, the appropriate trip indicator shal
For rgcycling a trip-free DUT, the DUF may close momentarily during th
period, but subsequent performance shall not be adversely affected. Th

Ambiegnt Effect on Thermal Calibration: The DUT shall be tested at the

ult guillotine
ethod Source A, Circuit 2 per 4.7.7.6.1. “The external actuator and a mechanical

for 5 minutes
be displayed.
s waiting
e DUT shall be
5e

ambient
and shall be
erformed in
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4.7.7.5.1

Still Air Environment: Still air environment is the area surrounding the DUT within a
given chamber where any reduction in air velocity within the area of the DUT would
cause a maximum 2 °C rise in temperature. The still air environment for temperature
chambers 4 cubic feet and larger shall be obtained by using the fixture shown on
Figure 2. Fixture dimensions are shown on Figures 2, 3, and 4. The test fixture shall
be placed in the temperature chamber so that the rear lead port of the fixture is
facing away from the direct air flow created by the chamber circulating fan. A typical
chamber installation is shown in Figure 5. The distance of the rear lead port from the
chamber wall shall be determined by first placing a fully loaded fixture beginning at 1

inc

from the chamber wall and pnrfnrming the minimum limit of ultima

te trip test at

both
mor
2 °C
wall
tem

lead
con
the

For
(sta

DUT
air requirements.

berature maintains the temperature gradient of +2 °C within the ar
fixture. During the performance of all calibration tests;-a minimum of 1

chambers that are less than 4 cubic feet’in volume, the fixture dim|

temperature extremes. The temperature rise inside the fixture(sh
itored during the test. If the internal temperature exceeds the

limit, the test shall be stopped and the fixture moved away from t
in small increments, and the procedure repeated, untilithe fixture

length shall be kept inside the chamber to cancelrany of the effec

ed for the chambers that are 4 cubie,feet and larger) can be modi
quantity that can be tested at one time can be reduced in order t

AMBIENT EFFECT ON CALIBRATION

all be

ne chamber
nternal

ba of the

8 inches of
ts of heat

duction from the circuit breakers through the leads. Alternate means of obtaining
5till air environment must be approved by the*Qualifying Activity.

ensions
ied and the
b meet the still

SIDE
VIEW
L THERWMOCOUPLE MOUNT
SIDE PANEL
__-” 5 bt U.r"-’
o o o7 o
- -
ot Sy
- A0 0 O 0O
— e
e - (=] [ 2 ij_J___L)___
I - |
A C.B. MOUNTING PANEL
g
_,.-"" 2" STANDOFFS
FRONT L K
PANEL - =

FIXTURE DIMENSIONS 127 x 12" % 12"

FIGURE 2 - Sample Fixture
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FIGURE 4 - Fixture Dimensions
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AR FLOW

FRONT OF

[(TYPICALK —1 ]

THERMOCOUFLE

- |

: F CHAMBER PORT

[T c B 0N PANEL

TEST FIXTURE

-
R

e LEADS INSIDE

TEST FIXTURE

4776 ArcF
betwe
otheny

47.7.6.1 Guil
test

pow
wire
four

Twd

vise specified.

|lotine Test: There are two main portions.to the set up of the test f
ng. The first portion of the set up is targeted towards simulating a
er sources. The second portion is targeted at simulating different

. Each load set up will be run withyeach s

source equipment set-upswill be conduc

FIGURE 5 - Typical Chamber Installation

hult Detection: All testing is to be conducted with 2¢ghms + .1 ohn
en the DUT ground connection and the actual ground reference u

tests conducted on each deviceof each amp rating to be tested.

of resistance
nless

br guillotine arc
range of
lengths of

ource equipment set up,| resulting in

ted per Figure 6 below.

FEEDER WIRE

BOLTED FAULT CURRENT
/ ADJUST RESISTOR

NODE 1

|'/
|

%

115VAC
400Hz

SHORT TO
MEASURE
BOLTED FAULT
CURRENT
REQUIREMENT

NODE 0

FIGURE 6 - Source Set-Up Circuit
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4.7.7.6.1

(Continued):

A source equipment set up shall be defined as a combination of a suitable rotary
generator, an appropriate length of feeder wire to ease in set up, and an adjustable
resistance that will be used to achieve the bolted fault current required by that
particular source equipment set up. The bolted fault current shall be measured when
connections node 0 & 1 shown in Figure 6 are electrically shorted together. For
example, the feeder wire will be physically flexible enough to connect the nodes 0 &
1 together without adding another resistive member. Two source equipment set-ups,
Source-A-and-Source-Bare i i A

Som:j‘ce A: This source equipment shall be set up to achieve no.meore than the
maximum bolted fault transient current per the Table 7 below:

Source B: This source equipment test shall be set up to.achieve no legs than the
minimum bolted fault sub transient current per Table 7~ The bolted falilt sub
tranpient current will differ based on the amp ratingof the device being tested.

TABLE 7 - Bolted Fault Transient Currents

Source B

Circuit Source A High Power
Breaker Low Power.Generator Generator
Rating (maximum (minimum sub
(Amps) transient fault transient fault

rms current) rms current)
¥2-10 220 390
11-20 330 390
21-25 330 2000% (201,)
26 - 40 440 2000% (201,)
41 -60 660 2000% (201,)

The|proper,test current shall be determined by the following method.

1 Cram-an-ocecillloaranh - maoanaciiramant ~Aftha bhaliad fald A~ -~ Hh peak_to_peak

oo OSUmogTrapT T oo ur oot O o oono TG o aourc

current of the first or second full cycle.

2. Divide the number attained in method 1 above by 2.

3. Divide the number attained in method 2 above by 1.414 to obtain an rms value of
sub-transient fault current. This number should be compared to the required
value in Table 7, for the appropriate source set-up.
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4.7.7.6.1 (Continued):

NOTE: Due to possible DC components in the three phases, the absolute
magnitude of sub-transient fault current may exceed the AC rms value.
The DC component that causes this increase in absolute current magnitude
is not to be considered in the above measurement method.

Load setup: Two load circuit set-ups will be conducted per Figure 7 below.

CURRENT LIMITING WIRE
ADJUST TO ACHIEVE 5V
/ DROP AT RATED CURRENT

MA—

NODE 1DU NODE 2

—

RESISTIVE LQAD
ADJUST TO
ACHIEVE

§ RATED LOAD

A
\ <

SOURCE
AORB

1M5YAC
400Hz

= NODE.Q

FIGURE 7 - Load Set Up Circuit

A load=set up shall be defined as a length of AS22759/34 laid out in alnon-
inductively coupled manner. Two load circuit set-ups, Circuit 1 and Circuit 2, are
required as defined below.

Circuit 1: Use 3 feet £ 3 inches of the proper gauge wire for the amp rating of the
DUT.

Circuit 2: A wire length of the proper gauge wire for the amp rating of the DUT, or
equivalent, that results in a 5 + 72 volt drop when a resistive load is applied at rated
current. For example when open circuit voltage is 115 £ 5 VAC the voltage drop
across the resistive load shall be 110 VAC at rated current, see diagram.
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4.7.7.6.1 (Continued)

The four test combinations required shall be configured in accordance with Figure 8.

CURRENT LIMITING WIRE
ADJUST TO ACHIEVE 5V
NODE 1 / DROP AT RATED CURRENTNODE2
// DUT /
W
L |EAD WIRE D
= ) FT. MAX. LENGTH
SOURCE GUILLOTINE ’ -
AORB ‘ YVOLTAG
LEAD WIRE E
2 FT MAX. LENGTH
115VAC
40QHz
AN
= NODE 0

FIGURE 8 - Test Circuit

The|open eireuit voltage before application of the fault current shall be]115 + 5 VAC,
or ap specified in the applicable specification. Power will be applied t¢ the DUT for a
minimum period of 1minute before introducing the fault.

To introduce the fault, a sharp razor blade will be used to cut through the insulation
of wire D and E, see Figure 8, and the apparatus example below. The circuit shall
be closed and a slow steady force shall be applied to the lever arm so as to allow the
blade to cut through the insulation of the conductor specimen under test. The blade
shall make solid contact with one conductor and point contact with the other
conductor. The cutting action should not result in a cut of the conductors.

Records of current, voltage, and time shall be obtained. The DUT shall be subjected
to the guillotine tests as specified above unless otherwise specified on the applicable
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4.7.7.6.1 (Continued)

specification sheet and shall clear the fault. After the DUT has been exposed to
arcing the records of the test must be evaluated to determine if the DUT identified
and reacted to an arc within the requirements of this specification, the applicable

specification sheet, and the definition for an arcing half cycle.

Figure 9 below defines the results of the guillotine test once the test record has been

analyzed, unless otherwise specified in the applicable specification sheet.

My HOW MANY ARCING NALF CYCLES OCCURED BEFORE JRIP?

DID EIGHT
OR MOREARGING
HALF CYCLES OCCUR
WITHIN ANY 100ms
WINDOW?

DID DUT
TRIP WITHIN 2.5ms
AFTER 8th ARCING
HALF CYCLE?

OR MORE ARCING
HALF CYCLES OCCUR
WITHIN ANY 100ms

FIGURE 9 - Test Flow Chart
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4.7.7.6.1 (Continued):
Apparatus Example:

The test apparatus for the guillotine test can be as shown in Figure 10. A sharp
razor blade can be used. The blade shall be replaced as necessary. The blade may
be sharpened and reused. The blade shall be attached to a lever arm as shown in
Figure 10. The exact dimensions of the tester may vary, however, the required effect
must be maintained.

©0O

FIGURE 10 - Guillotine Tiest Apparatus
Definitions Specific to This Test:

Arcipg Half Cycle: The trace for the actual current must be analyzed tp determine if
an grcing half cycle has occurred. An arcing half cycle has occurred if the arc
voltage is above 15 volts.over at least 5% of the time of the half cycle (0.0625
milliseconds for 400 Hz),"and current flow is present at or above 1 amp. A complete
sinusoidal half cycle of current flow is not considered to be an arcing half cycle.

Arcing Time Daration & Maximum Arcing Half Cycles:

Thelarcing time duration is used to define an arcing event that rises tg a level that
requirescclearing. An arcing event that rises to a level that requires clg¢aring is
defihed as the accumulation of a number of arcing half cycles that ocdur within a
predetermined period of time. The predetermined period of time is the Arcing Time
Duration. The number of arcing half cycles, which must occur before the event is
deemed requisite of being cleared, is the Maximum Arcing Half Cycles.

4.7.7.6.2 Wet Arc Track: Simulating a parallel arcing event with a Wet Arc Generation Test
Description: This arc fault propagation test is similar to the SAE AS4373 Method
509 Wet arc propagation resistance used for testing wire insulation. For Arc Fault
Circuit Interrupters this describes the procedure for simulating a conducting fluid
bridging the gap between adjacent damaged wires.
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4.7.76.2

(Co

ntinued):

Procedure Overview:

The test apparatus for the wet arc track test is derived from SAE AS4373 Method
509 wet arc propagation test. This procedure uses a seven-wire bundle that has
been prepared with non-concurrent insulation breaches. Power is applied to
selected wires by a three-phase 115 + 5 VAC 400 Hz source. A continual salt-
water drip is used to bridge the gap between the insulation breaches; and the AFCB
units shall interrupt the circuit. The DUT should interrupt the circuit prior to the

damage-propagating-from-the-“nrepared/idamaged’ wires-to-the-other
ST PropagettTg ot Proporooroaartagoo—h Tt ot

bun

vires in the

dle. The integrity of the other wires in the bundle will be evaluatéd

dielectric test.

Equjpment:

1.

A\ variable speed, peristaltic pump and hypodermic-heedle or bure
hpparatus should be able to deliver the electrolyte solution at a rat
10 mg (0.0035 ounces £ 0.00035 ounces) per.minute (8 to 10 droq
sodium chloride solution) to the test specimen. An alternative mea
s acceptable.

A\ mechanical device for supporting ¢he test bundle in free air in a
position.

An electrolyte solution made by dissolving 3% + 0.5% by weight of
chloride (NaCl) in distilled water.

A three phase wye-connected representative source supply, groun
Herived from rotary“machine or solid state power source of not less
KVA or that required for specific test described in Table 7 and “So
Equipment(Set Up” described below, delivering 200 volts + 10 volt
100 Hz.

An. AFCB and appropriately sized thermal protective circuit breake

by using a wet

te. The
e of 100 mg *
s of 3%
ns of delivery

norizontal

sodium

ded at wye,

5 than the 20
irce

5 line-to-line at

I'S.

A-A-52080 through A-A-52084 (Type V) lacing tape, or equivalent.

MIL-DTL-81381/11 wire (polyimide insulation) of the appropriate gage for the
DUT sizes listed in Table 1. The conductor samples shall consist of bundles
composed of seven wires approximately 8 to 16 inches (20.3 to 40.6 centimeters)

in length.
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4.7.76.2

(Continued):

Procedure:

1.

The conductor bundles shall be prepared as follows. Conduct a 2500 volt Wet
Dielectric test on 100% of the wire in accordance with the Wet Dielectric test
procedure described in SAE AS4373 Method 510 before the arc-propagation
resistance test is performed. Discard any failed sections of the wire.

Cut seven wire segments 81to 16 mches (20 310 40.6 centlmeters) in length for

segments will be called “Passive Wires”.

sing a sharp blade, cut a square groove completely around (360

millimeter).

-orm the bundle by laying the seven wirés segments straight and

he D1 and D2 components shown in Figure 11.

—TE WRAP
Aaryer el
! Eé-: f] f A?

five wire segments will be called “Active Wires”. The two unstrippe

) the insulation

pf two of the active wires at their midpoints to eXxpose the conductgrs. The width
pf the exposed conductor should be between0:020 and 0.040 inch (0.5 and 1.0

jeometrically

parallel. Assemble the wires to form¥a six-around-one configuratign shown in
Figure 11. The two pre-damaged wires should be placed in the A1
position and care should be taken to ensure that there is a longitudinal distance
pf 0.24 to 0.25 inches (6.0 10,6.5 millimeters) as measured betwegn the stripped
vindows on the two exposed conductors. The two passive wires gorrespond to

and B1

WIRE BUNDLE CONFIGURATION
[VIEW FROM FOWER END)

FIGURE 11 - Wet Arc Tracking Wire Bundle

5. Use A-A-52080 through A-A-52084 lacing tapes, or equivalent, to hold the test

bundle together. Clean the assembled bundle using a cloth saturated with
isopropyl alcohol or similar cleaning solvent prior to installation in the fixture.
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4.7.7.6.2 (Continued):

6. Connect the test bundle to the power source using the schematic circuit shown in
Figure 12. Connect one end of each active wire to the appropriate phase of the
power supply as described in Table 8. The source ground will also need to be
connected to the DUT in a manner that is suitable to the manufacturer.

7. Typical Test Current is to be set at 1 amp or 15% of the rating of the DUT,
whichever is less.

he DUT to
eliminate the
chance of current flowing from B1 to load side of A1ithroligh the
established arcing track path, then to ground. Any additipnal flow of
current after the DUT trips may cause further damage to A2, B2, C1, D1
and D2 potentially resulting in erroneous testiresults.
50 AMP
PROTECTIVE CB oUT
—~ —~ Al
_ SEFVYN MA—D—
— A L LMA——
[ .. —ViA—O—
WA |
3 ~ AAA B1 Vﬁ:" @
LOAD —~ . B2 —
CONTACTOR Wy TYPIGAL
~ Cc q 4
M TEQT =
CURRENT
7.5 AMP CB TEST CIRCUIT
RESISTANCE
A B CIRCUIT10R 2
PHASE PHASE AS SPECIFIED
SOURCE SOURCE
AORB AORB
N
3
PHASE
_L 115VAC
= 400Hz
SOURCE
AORB
c |
PHASE

FIGURE 12 - Wet Arc-Track Current Path
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4.7.76.2

(Continued):
TABLE 8 - Connection Table
Wire
Identification Power Supply | Layer
A1 Phase A Top
B1 Phase B Top
C1 Phase C Middle
A2 Phase A iddte
B2 Phase B Middle
D1 None Lowest
D2 None Lowest
8. Testing will be conducted under two of the test conditions described in the
juillotine test, see 4.7.7.6.1:
h.  Source B & Circuit 1.
b.  Source A & Circuit 2.
9. Use an appropriately rated DUT on“A1; the other powered wires wjll be protected

10.

11.

12.

13.

14.

by thermal circuit breakers of theysame amp rating or higher amp fating as the
DUT, generator kVA and wire_length as specified in item 7, in mak|ng this
connection.

[he test circuit shall be protected with AS58091 qualified or equivalent circuit
breakers, (of approximately two times higher rating than the DUT)) connected on
he supply side ofithe test setup.

he tests-shall be conducted at the rated voltage of the DUT and at the test
conditions-specified in step 7. The test will be conducted three tines. Each wire
pundle shall only be used for one test.

Usingthemectanicatsupports; mount-thetestbundte-imadraft=free location so
that the wires with the exposed conductor are upper most.

Close all circuit breakers. Set up the flow of the electrolyte to 8 to 10 drops per
minute. Position the hypodermic needle to drop the electrolyte into the grove
between the wires with the exposed conductor. Position the tip of the needle so
that the vertical distance of the tip is 6 inches £ 0.5 inch above the specimen.
Position the protective screen to shield the operator from ejecting objects or UV
radiation. Apply three-phase 400 Hz power within 1 minute of first electrolyte
contact. Allow the electrolyte to flow.

Use one of the following conditions to conduct and complete the test.
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4.7.76.2

4.7.7.6.2.1

4.7.76.3

(Continued):

a. If circuit breakers in any of the phases A2, B2, C1 and B1 trips at any time
during the test, disconnect the power. Conduct a 1000 volt Wet Dielectric
test on wires A2, B2, C1, D1 and D2 in accordance with the Wet Dielectric
procedure of SAE AS4373 Method 510. If any of these wires fail the wet
dielectric test it is considered a DUT failure. If these wires pass, redo the
wet arc test with a new wire bundle.

b. If phase A1 tr|ps the DUT at any tlme durlng the test dlsconnect the power.

If any of these wires fail the wet dielectric test it is considered fa DUT fallure

Cold Startup Time Test: Prepare test in accordance with,47.7.6.2 Wet Arc Track
Test. Run the Wet Arc Track Test in accordance with,the procedurdgs, until the
sgmple arc tracks and the DUT opens. Remove poweér from the ling side of all
breakers. Continue the solution drip over the wire samples. Close all the
breakers. Apply power to the line side of all breakers after at least § minutes. The
DUT shall open and provide protection in accordance with the requifements of
4.7.7.6.2.

Looge Terminal Connection — Vibration@est: Prepare wire jumpers uging 12 inch
lengths of 16 AWG, terminated on both ends with a #10 sized wire terpninals. Fix a
terminal strip with eight #10 studs (MS 27212-2-8 or equivalent), to a ponconductive
surface on the shaker table. L@op the wire jumpers from stud to stud {two wire
terminals per stud) in the fashjon shown in Figure 13 producing a seri¢s connection
from one end of the strip.to the other. Tighten a self-locking nut on each stud only
until the locking mechahism on the nut engages (these nuts are only ysed to ensure
that|the wire terminals-do not vibrate off the studs). DO NOT TIGHTEN DOWN ANY
FURTHER. The wire terminals must remain free to vibrate while making intermittent
confact with each-other (see Figure 13 circular insert). The free hanging wire
sections of the)jumpers must be clamped to a fixed surface to ensure that the wire
terminals-and the studs do not bind up against one another. These clamps should
be gpaced’approximately 10 inches apart and be completely isolated iIrom the shaker
tabl¢ located between the two clamps. A nonconductive coating shall|protect the
surface of the shaker table.

Apply a resistive load to the system to ensure that the current is at the rated current
of the DUT. Apply voltage to the system and verify current flow. Vibrate the shaker
table using the profile defined in Figure 14 for a maximum of 5 minutes or until the
DUT ftrips. If arcing is not visible, shut down the shaker table, remove power, reset
the wire jumpers (ensuring free movement of the wire terminals on the terminal strip
studs), reapply power, vibrate the shaker table, and verify arcing. The DUT may trip
at any point during the test, but must trip within 5 minutes total elapsed time. To
minimize further damage to the test fixture, each test shall not exceed 5 minutes.
The wire jumpers and terminal strip must be replaced prior to conducting each new
test.

-42 -



https://saenorm.com/api/?name=9daafc16c29cbe48c5d7248fe79dcb32

SAE AS5692

4.7.7.6.3 (Continued):

DUT
o 80 FT - 18AWG
L
- SHAKER| TERMINAL STRIP
ﬁ;n “':-_ /': -;I g
)4
f g el
AORB R § ,ff’ / J"]
115VAC JUMPER & zZ
400Hz A 7 R
A ==/u
o / Vi
E,": ’ 7// 7 /; L4
_— 7 7 Z:
= COMPLETELY LOOSE TERMINALS v ’ 27 Y
#10 STUDS & TERMINALS
TERMINAL STRIP MOUNTED TO 5FT
SHAKER 18AWG,
RESISTIVE
4 | ————= - LOAD
\ FIXED CLAMPS
NOT ATTAGHE
TO SHAKER 1
APPROX. 10 IN -
APART

FIGURE 13 - Shaker Table with Loose Terminals
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4.7.7.6.3 (Continued):

1.000
AsH
Fi F

a ’_‘ 1

-~
L1 L
00 pd \‘
r"’f .

(=]
[=]

100.0 Frequency | 0202 10000,

Hz

Frequency (horizontal) G”2/Hz (vertical)

10 .004
100 .025
700 .025
2000 .005

FIGURE:14 - Vibration Profile (Tolerance is +3 dB)

4.7.7.7 Unwanted Tripping and Operation Inhibition: Source B generator (refer|to 4.7.7.6.1)
shall supply power to an AC bus through a contactor capable of producing power
interrypts:from 50 ms (-10/+0 ms).

The DUT shall be connected to the AC bus in parallel with a 25 kVA resistive load, as
shown in Figure 15.
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4.7.7.7 (Continued):

7~ DUT
( AC Bus )
1 Contactor —1_ Contactor
— A ___  wgn
Lohd Per GUILLOTINE SOURCE sslva
Table - AORB /
9 LQAD
T15VAC
400Hz

FIGURE 15 - ACtoad Test Setup
For egch load listed in Table 9, thefollowing tests shall be performed:

a. Wijth Contactors “A” and “B” closed and the DUT open, energize the[system and
allow it to stabilize fof5 seconds after it reaches a steady state congition, or for a
m{nimum of 30 seconds.

b. The DUT shall-be closed into the load listed in Table 9 and the load [shall run for 5
sgconds after it reaches a steady state condition, or for a minimum ¢f 30 seconds.

c. Theldad shall then be turned off, or power shall be removed from the load on the
load-side of the DUT, and the system shall be allowed to stabilize fol 5 seconds
after it reaches a steady state condition, or for a minimum of 30 seconds.

d. The load shall then be turned on, or power shall be returned to the load on the load
side of the DUT, and the system shall be allowed to stabilize for 5 seconds after it
reaches a steady state condition, or for a minimum of 30 seconds.

Loads with multiple settings shall be exposed to each setting.
Loads with specified turn on sequences shall be exposed to the full turn on
sequence at this point during the test.
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4.7.7.7

(Continued):

e. Open Contactor “B” and allow the DUT load to run for 5 seconds after it reaches a
steady state condition, or for a minimum of 10 seconds. Close Contactor “B” and
allow the DUT load to run for 5 seconds after it reaches a steady state condition, or
for a minimum of 10 seconds.

The cycling of Contactor “B” should momentarily cause the generator voltage to drop.

f.  Open Contactor “A” momentarily (between 50 and 100 ms) and then close. The

D

T load shall run for 5 seconds after it reaches a steady state con

ition, or for a

m
TH

g. R

nimum of 10 seconds.

ppeat steps “c” and “d” five times.

e momentary break of the contactor will mimic a momentarybrea

h. Perform the guillotine test per 4.7.7.6.1 Circuit 2.

bus transfer.

i. The DUT shall meet the requirements specified-in 4.7.7.6.1.
TABLE 9 - Test L:0ads
Suggested
Example Amp Manufacturer &
Load Cat¢gory Load(2) Ratings Part Number(1) Lopd Characterization
Avionics Switching Power Supply Air Data 2 Honeywell Large |nrush, harmonics; (5X
Computer Model HG180 <Inrush < 10Z / Duration <20
cycles).
Inductive Load — Incanglescent Left Landing 7 Oeco or Electrocube: Large peak/short duration
Light Auto p/n 310-13569-01 or FT1140 inrushgs; (5X Inrush <10X/
Transformerl/| 310-13569-02 Duratign < 10 cycles).
Landing Lamp GE or Sylvania: p/n Q4559X
Motor load Pilot-Seat or 5 813500-415 Weber Aircraft Large peak/long duration
Motorized Inc. inrushgs; (5X < 10X/ 1s <
Foot Rest Duratign < 4s).
Resistive Auxiliary Pitot | 5 Goodrich Sensor Systems: Period|city
Heater P/n 851CM-2
Resistive - thermostat gontrolled Window Heat 5 Honeywell: G1-1-1 (4) Switchjng charateristics of of
thermgstat
Resistive — SCR contrdlled (wihdow 5 Cox 2915-5 (4) Switcthg charateristics of
heater) SCR cpntroller
Conduction angle shifts
Fluorescent Load Left Ceiling 15-25 Avtech: p/n 978-1 (11 Large inrushes, harmonics,
Light ballast) random variation in dim
settings.
Strobe Lamps Beacon 2-71/2 | Grimes p/n 60-3368-7 Periodicity, large inrush,
modulation.
Switching power supply/IFE Computer 15- 25 Powertech Electronic Co., Large inrush, harmonics; (5X
power supply Power Tronic Switching <Inrush < 10X/ Duration <20
Power Supply PK-6145DT3 cycles).
(3)
Linear actuated valve Anti-lce Valve | 5 Whittaker Controls: p/n’s Random inrushes as motors
127055, 129475, 128775, are reversed midstream
229165, 129525

(1) Equivalent loads may be used
(2) Prior to running the first or subsequent tests the load must be stabilized in a non-energized state.
(3) Six power supplies shall be sequentially turned on within 15 seconds (1-3 seconds between each supply turn on)
(4) Window heater element shall be simulated with 8-12 ohm resistive load
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4.7.7.8

Cross Talk Immunity Test: The DUT shall be designed not to trip as a result of faults
on adjacent circuits due to coupling. When tested by the procedure below, the DUT
shall not trip at any time. Any trip during the test shall be considered a failure. Wire
for use in this testing shall be proper gage of SAE AS22759/34.

Sample AFCBs of the highest and lowest rating of each basic product type or family
will be tested. They shall be connected between one phase of the generator and a

length of 80 feet of wire of the appropriate gage for the rating of the DUT. The DUT
shall be terminated in a resistive load at 85 to 90% of the breaker rating.

A 20

mp-or-greater-thermal-only-breaker shall-be-connected-betweena second phase

of the
wire.
(C) sqttings: 0 and 5 puF.

generator and a capacitor load, C, and to a similar length (80 féet
The test sequence specified below will be repeated at the followin

The two wires are to be twisted together at a spacing of‘approximats

fo

Dt.

The resulting twisted pair is to be mounted during the test so asto b
similar to a wire bundle in an airframe.

C

pupling is twisted pair, with one loop,.2\inches * 0.5 inch from the

arld no less than 4 inches separationbetween loopbacks.

The return path to the generatar feeder connection should consist o
eduivalent to an aluminum_aitffame or a 6 foot maximum length of w
size than the rated wire.

The #16 AWG wire(isyto be subjected to three guillotine tests for eag

ra

ling and capacitive rating for a total of 6 tests per test condition. R

14 for circuit sehematic.

The DUT-shall not trip in the adjacent circuit for three tests which ed

m

nimuryarcing of 8 half cycles in 100 ms.

of #16 AWG
g capacitive

ely 1 turn per

e electrically

jround plane,

an electrical
ire greater in

h breaker
efer to figure

ch produce a

Exceptas noted in this test procedure, conduct guillotine test in acc
4.7.7.6.1, Source B, Circuit 1.

rdance with
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4.7.7.8 (Continued):

i intring
AL+ U w
n| VIV VWV VY
= l A
L__ GUILLOTINE
A PHASE B PHASE F
SOURCE SOURGE g
AORE AORE
%vme
115VAC
AO0Hz
B I
< PHASE I—'—'—'— & FT MAXIMUM GROUND RETURN
LENGTH

FIGURE 16 - Crosstalk Circuit Diagram

4.7.7.9 Feedback Immunity Resistange Test: The Guillotine test procedure will|be used to
generpte an arcing fault in_a-simulated aircraft system to determine if th¢ DUT will
inadvertently interrupt a_circuit because of an arcing fault on another cirguit on the
same|electrical phase-

Procedure Overview:

The QUT shall*not nuisance trip as a result of an arcing fault on another|circuit on the
same|phase’(both protective devices operating from a common source)} Using a
setup|representative of typical applications, as noted in Figure 17, a guillotine arcing
fault will be initiated on a circuit that is not coupled to the circuit protected by the DUT.
The highest and lowest rating of each basic type or family of arc fault circuit interrupter
will be tested with a faulted breaker 15A. Wire for use in this testing shall be the
proper gage of SAE AS22759/34 as specified in 4.5.2. Two tests are to be run per
condition.
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4.7.7.9

(Continued):

Equipment:

1.

2.

ru
le
ag

3. A
in

4.

5. Fs

6.

m
Proce
1. A

pr

ur

Th
2. S¢
3.

Guillotine Test Apparatus similar to that described in 4.7.7.6.1.

Conductors sized to the DUT will be used as outlined in 4.5.2 (see Table 1). The
insulation type will be of SAE AS22759/34. The test circuit shall be connected to a
supply that meets the normally accepted levels of performance. The supply shall

br maintained-attha ratod voltnao of 115 \/AC 3+ E\/AC 400 H= Th
g-a HeoattmeateaYorage-or—rrov o EFo Vo aooTtE—h

e test shall be

e

n at the highest fault current condition (large source with a short a
ngth). This is depicted in the “Source Equipment Set up” descripti
Source B and Circuit 2.

representative load, commonly a light, may be used in.the circuit t
Hicate that the test circuit is energized.

Two units of the highest and lowest rating of each basic type or fam
cifcuit interrupter.

An oscilloscope or similar piece of.data acquisition equipment capah

pnitoring the arcing event and analyzing the test results.
dure:

115 VAC + 5 VAG400 Hz source capable of sourcing the current
ptected by a cirCujt’breaker, with a current rating larger than either
der test or faulted thermal breaker will be connected to the line siq
e source_ground will also need to be connected to the DUT in a m

suitable tothe manufacturer.

urceé B Circuit 1, as defined in 4.7.7.6.1 test conditions will be set

ulted breakers of quantity and rating necessary to perform the test

dded wire
bn in 4.7.7.6.2

D readily

ly of arc fault

ng.

le of

specified,

the breaker
je of a DUT.
anner that is

Ip.

A resistive load shall be applied to the DUT equal to 85 to 90% of its current rating.

Wiring of length and size as specified in 4.7.7.6.1 connected to the load side of the
Faulted Breaker shall be subjected to the guillotine test outlined in 4.7.7.6.1.

After visible arcing has occurred on the guillotine test for approximately 1 second
the test may be terminated. A minimum of 8 half cycles of arcing current within
100 ms shall occur. If less than 8 half cycles of arcing occur, the test will be
repeated.
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4.7.7.9

(Continued):

6. The DUT shall not trip. This test shall be conducted a total of three times.

7. Repeat steps 3 to 6 with Source A Circuit 1.

DUT

SQURCE
AORB

~~
=

T AN

FAULTED CIRCUIT

CIRCUIT 1

>i-id

GUILLOTIN

E

Il

4.7.8

Endurance: The DUT shall be subjected to the number of cycles of make
operatign specifieddn the applicable specification sheet, and shall make
specified currentthroughout the cycling period. One operating cycle is d
mecharical epening and closing of the DUT. At the option of the manufac
shall bg] performed at a minimum rate of 2 operating cycles per minute (cp

FIGURE 17 - Feedback Test Schematic

Land-break
nd break the
ined as the
turer, testing

m) or at a

faster rate and tha ON timae tao OFE tima ratia chall ha annravimatalh, 1 to
aTo T arTo oy TV ST TOoto—oT T T TOAU O DU AP PT o7 T atoTy T O

. The

mechanical operation shall simulate manual operation, including over travel. The test for
operating forces shall be performed at the approximate testing midpoint and again at the
completion of the test. The DUT shall calibrate within the limits of 90% of the specified
minimum ultimate trip current and 110% of the maximum ultimate trip current (see 4.7.7).
Upon completion of endurance cycling, the DUT shall pass the dielectric withstanding
voltage test (see 4.7.2), guillotine test, per 4.7.7.6.1, Source A, Circuit 2, and end of life
voltage drop (only in the instance that a voltage drop specifically designated as an end
of life voltage drop is listed on the applicable specification sheet). In addition, the
auxiliary switch contact (if present) shall make and break as specified in the applicable

specification sheet.
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4.7.81

Alternating Current: During the alternating current endurance tests defined in 4.7.8.1.1

and 4.7.8.1.2, the voltage and frequency shall be as specified on the applicable
specification sheet.

4.7.8.1.1

Inductive Load: The power factor during this test shall be between 0.6 and 0.7 lag

unless otherwise specified by the applicable specification sheet. The load shall be
the rating of the DUT unless otherwise specified by the applicable specification
sheet.

4.7.8.1.2
pow

rfactorbetween-0-9- and-uniby-

Resistive Load: Resistive operation shall be accomplished at rated load with a

47.8.2 Mech
and c
6to7

4.7.9 Overloag
manual
cycles d@
while th
manual
automa
through
the reqy
DUT sh
tested i
4.7.7.6.
4791 ArcF
docun
The p
accor
DUT 5

4.7.10 Reclosi
automa

E reset actuator is held in the closed position.”These tests shall bg

bnical Cycling: The DUT shall be subjected to the number of cyclé
osing specified on the applicable specification sheet. Thesate of
cpm.

d Cycling: At 200% of rated current resistive load;the DUT shall
make and automatic break applied as follows: <’he DUT shall be
f normal trip-outs from the closed position and:50 cycles of trip-frg

y controlled cycling rate of 2 to 3 minutes-per operation. A single f
ically within the time limit specified on\the applicable specification
put the test shall constitute DUT failure. Following this test, the D
irements of the minimum and maximum ultimate trip of 4.7.7.1 an
all also meet the 200% calibration requirement of 4.7.7.3 at 25 °C
 accordance with and meet the requirements of the guillotine test
1 Source A, Circuit 2.

hult Circuitry Cycling:* Using any of the three arc fault tests specifi
hent, cycle the DUT through 50 arc fault cycles and 50 trip-free arq
erformance ofieach device shall be validated by conducting a guil
Hance withd.7.7.6.1 Source A, Circuit 2 at the completion of the 1
bhall also.meet the 200% calibration requirements of 4.7.7.3 at 25

ng: "Manual reset arc fault circuit breakers shall remain open after
ically and subjected to the maximum and minimum ambient temps

s of opening
cycling shall be

be subjected to
subjected to 50
e trip-outs
repeated at a
ailure to trip
sheet

UT shall meet
4 4.7.7.2. The
and shall be
section

ed in this

fault cycles.
otine test in
DO cycles. The
°C.

being tripped
prature

specified on the applicable specification sheet for 1 hour. Continuity shall be checked
with open ground during both of these exposures. This test may be waived by the
qualifying authority if the design of the arc fault circuit breaker precludes automatic

closing.
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4.7.11 Vibration: Each DUT shall be tested in accordance with one or more of the test
paragraphs listed below. The following details shall apply for all vibration tests:

a. Mounting: Each DUT shall be mounted as designed in normal application.

b. Electrical Load: Unless otherwise specified, each DUT shall carry rated current load
in the (ON) position at room ambient temperature.

47111

4.7.11.2

4.7.11.3

Measurements: DUT main contacts and auxiliary contacts (if present) shall be

con
disc

Pos
exa
per
usin

Rand
be su
rando
vibrat

3 houfs in each of three perpendicular axes. During the first 1% hours o

each
remai

Sine
condi

High |
204 o
a. Te

b. T¢g

pntinuities of 10 microseconds or less.

mined for physical damage, then subjected to 200% overload calil
1.7.7.3, the dielectric withstanding voltage test per 4.7.2 and the g
g the Source A, Circuit 2 per 4.7.7.6.1.

pm Vibration: When listed on the applicable specification sheet, e
pjected to random vibration per test method 214 of MIL-STD-202,
I vibration conditions as specified. Testconditions C through K g

muaouchzs manitarad by A cantinuitvy toctar canablo of dAotoctina nlr\ntrical
O T oSTY THOTMOTrC OO0 y T SOt oty to ot o paiotC- O G et TG~ CrCy

Test Measurements. Following vibration testing, each DUF'shall

on levels in test method 214 of MIL-STD-202. Each DUT shall be

bxis, the circuit breaker shall be_monitored for discontinuity. Durin
hing time, the circuit breakers shall be monitored for tripping only.

ibration: Each DUT shallybe subjected to the vibration test metho
ion A, of MIL-STD-202.

Level Sine Vibration: Each DUT shall be subjected to the vibration
f MIL-STD-202.- The following test conditions shall apply:

st Condition B — No Electrical Load

st. Condition C — Rated Electrical Load

be visually
ration at 25 °C
uillotine test

ach DUT shall
and/or to other
ertain to
vibrated

f vibration in

g the

d 204, test

test Method
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4.7.12

4.7.13

4.7.14

Mechanical Shock: Each DUT shall be tested in accordance with Method 213 of MIL-
STD-202. The following details and exceptions shall apply:

a. Mounting — by normal means.
b. Test Condition Letter A, or as specified on specification sheet.
c. Electrical load conditions.

Three separate shocks shall be applied to each of the three principle axes with the DUT
contacts+ iHon; ieql to each of
the axe$ with the DUT contacts in the open position. All sections of the DUT shall be
carrying rated current. A device capable of detecting momentary opening|or closing
periods|not exceeding 2 (0.5) millisecond duration shall be used to-determine that the
DUT contacts in the closed position remain closed, and the circuit’breaker contacts in
the opeh position remain open.

Accelergtion: The DUT shall be mounted by its normalkmé&ans on a centrifuge in a
position| most likely to cause malfunctioning. The centtifuge shall be brought up to the
radial speed required to produce a radial acceleration of 10 g. The rates ¢f centrifuge
acceleration and deceleration shall be controlled so that the vector compgnents (radial
and tangential) or their vector sum do not exceed 10 g. Once the specified radial
accelertion is obtained, it shall be stabilized and maintained for a period pf not less
than 1 minute. The DUT shall be carrying‘rated current during, and for 3Q minutes prior,
to test. |The test shall be repeated with:the DUT contacts in the open position. Suitable
instrumentation shall be used to determine the ability of the DUT contacts|to remain in
the opep position. There shall be*no opening or closing of contacts and there shall be
no damgage caused by acceleration.

Interrupt Capacity: Forthe’interrupting capacity tests, the circuit breaker shall be so

ed to the power.source that currents specified on the applicable specification
sheet afe provided atthe circuit breaker terminals. The test circuit of Figyre 18 may be
he opencircuit voltage before application of the interrupting currept shall be as
specified on the applicable specification sheet. The open circuit recovery|voltage shall
be the aluerspecified on the applicable specification sheet. Records of current, voltage,
and time shall be obtained. The DUT shall be subjected to the interrupting capacity
tests of Table 10 as specified on the applicable specification sheet, and shall close on
and open with the interrupting currents and voltages specified. When the specification
sheet list multiple current levels under test condition “C”, tests shall be conducted
consecutively at listed current levels “a” then “b”, then “c”, in accordance with the
applicable specification sheet. After each interruption, the open circuit voltage specified
by the applicable specification sheet shall be maintained across the circuit breaker for a
minimum of 5 seconds. There shall be sufficient time to permit proper cooling and reset
between each cycle of operation. Failure of the DUT to reset after

10 minutes shall be cause for rejection unless it meets the requirements of fail-safe
condition. Interrupting tests shall not be repeated within 5 minutes of the previous test.
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4.7.14 (Continued):

CURRENT TRANSFORMER
OR SHUNT

S APPLICABLE FOR MEASURING
SHORT CIRCUIT CURRENT

LINE TERMINAL \
(=

DUT

POWER

SOURCE SWITCH \ \
“A”

SWITCH

“B”

FIGURE 18 - Test Circuit
AC SHORT CIRCUIT,INTERRUPT TEST:
1. Opdn DUT and‘switch “A”.

2. Closge switeh “B” and adjust current in accordance with applicable AS fequirement.

3. Open swiich 'B”.

4. Close DUT.

5. Close switch “A”.

AC CLOSE-IN INTERRUPT TEST:
1. Open DUT and switch “A”.

2. Close switch “’B” and adjust current in accordance with applicable AS requirement.
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4.7.14 (Continued):

3. Open switch “B”.

4. Close switch “A”.

5. Close DUT.

Interrupting current shall be measured by a current transformers or shunt as indicted and
suitable recording instrument. The voltage across the DUT shall be recorded

simultaneeushy-with-rterraphing-correntand

rant and At tha r\Cin+ mndiceatad

L= LN A =

T ToarcoteT™

TABLE 10 - Interrupting Capacity Tests

Transient rms
Test Open Calibrated Voltage After
Desig- lest Circuit Fault Current Calibrated Fault
Nation Degcription Operations1 System Voltage Amperes Current Interruption
Availatple current | 2 CO? SL Current
A short grcuit 2 COAlt specified on
interruption (ac) applicable
Availatple current | 2 OCO® SL specification
B close-ip interrup- | 2 OCO Alt “Y” sheetin 10to | 120 within 3 cycles
tion (a¢) connected 120+5 25 cycles after | 150 within 6 cycles
400 Hz 115 fault initiation 16% maximum
Availalyle inter- 1 CO Alt +/-5 /200 Current as
C mediate current 1 0CO SL +/-10%olts specified on
interruption For each value applicable
of current specification
specified on
applicable AS
Alt = Altitude SL |- Sea Level

(1) Currentand m

(3) OCO is an opd

pximum operating altitude are specified on applicable specification sheet.
(2) CO is an operation in which\the circuit breaker is closed before initiation of the fault.
ration in which the fault is initiated, and the DUT is closed to complete the fault.

4.7.141

nts of 4.7.14

Interryipt Capacity — Under Loss of Ground: All of the testing requireme
andtIT licabl ficat I hall | : | with 1

d connection

for the detection circuit disconnected, to preclude the arc fault detection and actuation

mechanisms from assisting the DUT to clear the short circuit current.

4.7.15 Sand and Dust: While in the closed (ON) position and mounted on a dummy panel, the
DUT shall be subjected to the sand and dust test, Method 110, Test Condition A, of MIL-
STD-202 with no evidence of mechanical or electrical failure.
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4.7.16 Corrosion: Each DUT shall be mounted in the closed (ON) position with all hardware

4.7.17

shown on the applicable specification sheet, and installed finger tight.

Each DUT

should be mounted such that DUT mounting orientations higher on the panel do not
adversely affect any DUT mounted below them (i.e., dripping or concentrating the salt
solution on any DUT resulting in these samples being subjected to a more severe test
condition than specified). Each DUT shall be subjected to the salt spray test Method
101, Test Condition B, of MIL-STD-202 with a 5% salt solution. Within 10 minutes after
the test, each DUT shall be washed for 5 minutes under running water not warmer than
37.8 °C accompanied by a slight brushing, and dried for 6 hours in a forced draft oven at

approxi

Moistur
hardwa
three D
moistur

required

betwee
Prior to
sample
moistur
remova
and the

operatigns shall be performed on the three sample units as indicated:
For sample unit 1:

a. Conduct a normal trip test with 500% rated load. Failure to trip within

sha

b. Stabilize for 1 hour at room temperature.
c. Conduct a trip-free test with 300% rated load.

d. Stabilize-for 2 hours at room temperature.

'nnfnly 57 °C

n of between 6.5 and 7.2 at 25 °C shall be used{oobtain the desi

unit shall be determined as specified in 4.7.:47.1. Before, during
b resistance test, the contacts shall be maintained in the closed pq
from the chamber, each DUT shall be manually shaken to remov
h permitted to stabilize at room temperature for 45 minutes. The

| constitute failure.

b Resistance: Three AFCBs shall be mounted in the closed (ON) position with all
e shown on the applicable AS or specification sheet installed finger tight. The
UTs shall be designated as test sample units 1, 2 and 3, and subjgcted to the

b resistance test of Method 106 of MIL-STD-202, except that no vipration is
during step 7b, and distilled, demineralized, or deionized water hpving a pH of

d humidity.

subjecting sample units 2 and 3 to this test, the contact resistancqg of each

nd after the
sition. On

b excess water
following

10 seconds

e. Conduct the specified overload calibration trip test of 4.7.7.3 with 200% rated load
except that the tripping time may vary within £10% of the specified limits.

f. Stabilize for 4 hours at room temperature.

g. Conduct the dielectric withstanding voltage test of 4.7.2. The DUT must pass this
test and shall show no evidence of breaking, cracking, spalling, excessive corrosion,
or loosening of terminals. All hardware shall be removable without damage.
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4.7.17 (Continued):

h. The DUT shall then be tested in accordance with and meet the requirements of the
guillotine test per 4.7.7.6.1 Source A, Circuit 2.

For sample units 2 and 3:

Without disturbing the contacts, the samples shall be subjected to the storage test
(4.7.17.2).

4.7.17.1 Contht Resistance: The purpose of this test is to establish a level of ¢q

4.7.17.2

resist
(4.7.1

7.2). No specific absolute value of contact resistance is required.

parameter desired is comparison of contact resistance before and after

4.7.17
succel
the cu
at 26

comp
taken

.2. The DUT contacts (sample units 2 and 3) shall be.rmanually o
ssfully interrupt and make a test circuit having a de\fesistance loa
rrent rating (0.5 In) on the circuit breaker or 20@.milliamperes, wh
volts £ 2 volts. The contact resistance (specified as millivolt drop)
ited by averaging the results of ten measurements. Each measur
after a consecutive contact closure. Almeasurements shall be m

DUT ¢xternal electrical terminals.

Stora
then K
reacti
humia
maint
subje

je Test: Within 24 hours of completing prior applicable tests, each
e stored, in an area free from chemicals that give off vapors know

ntact

hnce before and after the tests on moisture resistance (4.7.1%),and storage

The

1.7.17 and
perated to

1 on one-half
chever is less,
shall be
ement shall be
ade across the

DUT shall
n to be

e with metals, for 10 days at-a minimum temperature of 20 °C an
ity of not less than 40%( Fhroughout the above test, DUT contac

1 a relative
shall be

bined in the closed position. Upon completion of 10 days, each DUT shall be
cted to the contact-resistance 4.7.17.1. The contact resistance shall not exceed

the inftial contact resistance by more than 250 millivolts. All measuremegnts shall be

made
andp
currer

t, except.that the tripping time shall be within 80% of the lower li

the ug
shall

hen be tested in accordance with and meet the requirements of t

per 4.7/.7,6.1 Source A, Circuit 2.

across the DWT external electrical terminals. Each DUT shall be pubmitted to
bss the testrequirements for calibration at room ambient with 2006 rated

it and 120% of

per limit specified. All hardware shall be removable without damgge. The DUT

guillotine test

4.7.18 Explosion: The DUT shall be subjected to explosion test, Method 109 of MIL-STD-202,

4.7.19

except that the test shall be conducted only at sea level.

Each DUT shall be subjected

to operations required for the interrupting capacity tests of Table 10. One sample unit

shall be

subjected to test A and one sample unit to test C.

Voltage Drop: The voltage drop of the DUT from terminal to terminal shall be measured
while subjected to rated current, and the voltage drop, as measured from terminal to
terminal, shall not exceed the value specified by the applicable specification sheet. This
test shall be performed after the DUT has been carrying its rated current for at least 30
minutes.
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4.7.20 Transit

Drop: The intent of this test is to determine the structural and functional integrity

of the DUT to a transit drop. All packaging shall be removed from the DUT during transit
drop tests. Perform all tests with the drop tester (see Figure 19), or equivalent set up as
approved by the qualifying activity. A total of eight units will be subjected to three
random drops per unit. Each drop will be from a height of 48 inches + 3 inches onto a
concrete surface. DUT toppling following impact will occur in the field, therefore, DUT
toppling following initial impact should not be restrained as long as the DUT does not
leave the required drop surface. All drops will be performed at room ambient
temperature unless otherwise specified.

The foll

Perform] a visual inspection of each unit and record.

bwing steps will be performed, at 25 °C:

Place the eight AFCB’s onto the drop tester. The units shall be set in ranfilom directions,

and on

random faces, and be evenly spaced along the edgé of the drop tester.

Raise the drop tester and allow the AFCB’s to drop, onto the concrete surface.

Repeat

steps 1 to 3 for an additional two drops;

1 Concrete Floor

FIGURE 19 - Drop Test Set Up
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4.7.21 Temperature/Pressure Circuit Functionality:

4.7.21.1 Temperature Circuit Survivability: The DUT shall be tested in accordance with
RTCA/DO-160 Section 4.0 paragraphs 4.5.1, 4.5.2, and 4.5.3, Category E1. The DUT
shall carry the minimum limit of ultimate trip current at 71 °C, for testing at the operating
high temperature, paragraph 4.5.3. The test shall be modified to include a short-time
operating high temperature of 85 °C, and operating high temperature of 71 °C. At the
end of each operating cycle, the DUT shall be tested in accordance with and meet the
requirements of the guillotine test per 4.7.7.6.1, Source A, Circuit 2.

4.7.21.2
160

DUT shall be tested in accordance with and meet the requirements of th
test per 4.7.7.6.1, Source A, Circuit 2.

4.7.21.3 Deco
with R
opera
of the
4.7.21.4 Overg
with R
requir
each
requir

4.7.22 Magnet
accordd

4.7.23 Electrorn

Altituge: The DUT shall be subjected to the altitude test in accordance

fing cycle the DUT shall be tested in accordance with and meet th

ction 4.0 paragraph 4.6.1 Category E1. At the end of each ©@per3

pression: The DUT shall be subjected to the decompression tes
TCA/DO-160 Section 4.0 paragraph 4.6.2, Category A1. At the en

guillotine test per 4.7.7.6.1, Source A, Circuit2.
ressure: The DUT shall be subjected:\to the overpressure test in 3
TCA/DO-160 Section 4.0 paragraphs 4.6.3, Category A1 with the
ement to conduct the testing withthe circuit breaker operating. At
bperating cycle the DUT shall be'tested in accordance with and m
ements of the guillotine test'per 4.7.7.6.1, Source A, Circuit 2.

nce with RTCA/DO=160 Section 15.0 Category Z.

hagnetic Conipatibility: The DUT shall be tested under resistive Ig

90% ra

d current

vith RTCA/DO-
ting cycle the
e guillotine

in accordance
d of each
b requirements

ccordance
additional
the end of
pet the

¢ Effects: The DUT shall be subjected to the magnetic effects test in

ad at 85 to

4.7.23.1 Audio|lFrequency Conducted Susceptibility: The DUT shall be subjected to the audio

frequ
Cate

ncyreonducted susceptibility test in accordance with RTCA/DO-1¢

0 Section 18.0

4.7.23.2 Induced Signal Susceptibility: The DUT shall be subjected to the induced signal
susceptibility test in accordance with RTCA/DO-160 Section 19.0 Category C or as
specified in the specification sheet.

4.7.23.3 Radio Frequency Susceptibility: The DUT shall be subjected to the radio frequency
susceptibility test in accordance with RTCA/DO-160 Section 20.0 Category W and R
(radiated susceptibility pulse test) or as specified in the specification sheet.
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4.7.23.4 Emission of Radio Frequency Energy: The DUT shall be subjected to the emission of
radio frequency energy test in accordance with RTCA/DO-160 Section 21.0 Category

M or as specified in the specification sheet.

4.7.23.5 Lightning Induced Transient Susceptibility: The DUT shall be subjected

to the

lightning induced transient susceptibility test in accordance with RTCA/DO-160

Section 22.0 Category XXG33 as specified in the specification sheet.

4.7.23.6 Electrostatlc Dlscharge The DUT shaII be subjected to the electrostatlc discharge test

speC||cat|on sheet.
4.7.24 Maximum Power:

4.7.24.1 Quiescent Power During Normal Operation: With the DUT in’the open {
stabilized at 25 °C ambient temperature, apply the specified voltage per
specification sheet after 5 minutes measure the current to the ground cg
Close|the circuit breaker on rated current and measure current to groun
after 30 minutes at rated current. Utilizing this current and voltage inforn
the repl power dissipation. It shall not exceed(1:2 watts, or as specified
specification sheet.
4.7.24.2 Currept Value and Duration During Arc Fault Trip: With the DUT stabiliz
ambig
quies¢ent current through the DUTshall be measured. The DUT shall &
the guillotine test per 4.7.7.6.1 Source A Circuit 2 and the current drawn
ground connection shall net ‘exceed 3.5 A peak current or the requireme
specification sheet. The-duration of the increase above the quiescent ¢
ground connection shall-not exceed 50 ms unless otherwise specified in

specification sheet.

ied in the

osition and
the

nnection.

H connection
nation measure
in the

ed at 25 °C

nt temperature and at 100% rated current conditions for 30 minutgs, the

e subjected to
through the
nts of the
Lirrent to the
the

accordance

specified in the specification sheet.

4.7.25.2

e met), or as

Voltage Spike: The DUT shall be subjected to the voltage spike test in accordance

with RTCA/DO-160 Section 17.0 Category A or as specified in the specification sheet.

The DUT shall not trip or otherwise malfunction. Following signal injecti

ion, but prior to

first removal of power, each DUT must be subjected to and meet the requirements of

the guillotine test per 4.7.7.6.1, Source A, Circuit 2. The DUT shall also

meet the

calibration test requirements for 200% overload at 25 °C, as specified in section

4.7.7.3.
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4.7.26 Reverse Installation: The DUT must satisfy one of the following three performance

criteria:

1.

The DUT shall provide full functionality in a bi-directional fashion for both thermal

and arc fault protection functions. This shall be verified through performance of the
following tests:

a.

The
prot
per

satis
acti

a.

Connect the DUT with line power supplied to the load terminal; perform a 200%

overload test in accordance with 4.7.7.3, the DUT shall meet all

raauiraments of thic tact
FeqtHe e its—otHeste5t

performance

Perform a guillotine test in accordance with 4.7.7.6.1, Source ‘A,
DUT shall meet all performance requirements of this test

DUT shall meet all performance requirementsiof this test.

Perform a guillotine test in accordance with 4.7.7.6.1, Source A,
DUT shall meet all performance requirements of this test.

bction function, and a visible indication of an inactive arc fault prot|
he specification sheet, if installed incorrectly. This visible indicati
fied with coding (as defined in the specification sheet) as well as
e method. This shall bé verified through performance of the follo

Connect the DUF Wwith line power supplied to the load terminal; g
overload test in accordance with 4.7.7.3, the DUT shall meet all
requirements.of that test. Subject the DUT to an arc fault condit
4.7.7.6.1¢.Source A, Circuit 2. The DUT must experience a mini
cycles of/arcing within a 100 ms window, per 4.7.7.6.1, however
required that the DUT clear the fault. In the case where the DUT
experience a minimum of 8 half cycles of arcing within a 100 ms

DUT shall be retested until 8 half cvcles of arcing are achieved

Connect the DUT with line power supplied to the linéterminal (re
connections); perform a 200% overload test in acCordance with 4

Circuit 2, the

versing the
L.7.7.3, the

Circuit 2, the

DUT shall provide full functionality.ity a bi-directional fashion for the thermal

ection function
bn can be

vith a more
ving tests:

erform a 200%
berformance
on per

mum of 8 half
it is not

does not
window, the
ithin a 100 ms

window.

Connect the DUT with line power supplied to the line terminal (reversing the
connections); perform a 200% overload test in accordance with 4.7.7.3, the

DUT shall meet all performance requirements of this test.

Perform a guillotine test in accordance with 4.7.7.6.1, Source A,
DUT shall meet all the requirements of 4.7.7.6.1.

Circuit 2, the
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4.7.26 (Continued):

3. The DUT shall open on reverse power application. This shall be verified through
performance of the following tests:

a.

Connect the DUT with line power supplied to the load terminal, apply 115 VAC

and the DUT shall open.

Connect the DUT with line power supplied to the line terminal (reversing the

connactione ) narfarmm o 2000/ Avariand tact in ancardan~n~ vith 4 7 7 3 the
COreCuoS ,pPerorm T 7o OV ettt ot T Tactoraace—witr—4./ ./ .0,

5. PREPARA]

Preservatio
accordancg
They shall |
accordancsg

6. NOTES:

6.1 Intended
The trip-f
applicabl

used as S

6.2 Qualificat

The activity responsible for the QPL is the Department of the Navy, Naval

Comman

[ vavy

DUT shall meet all performance requirements of this test.

Perform a guillotine test in accordance with 4.7.7.6.1, theeDUT s
performance requirements of this test.

[ION FOR DELIVERY:
n, Packaging, Packing and Marking: AFCBs shall be preserved a
with Level A or C of MIL-E-17555 (no commercial equivalent), as

pe packed in accordance with Level A, B;or C, as specified and m
with MIL-E-17555.

Use:

ee AFCBs defined herein are intended for use in aircraft circuits a
specification sheet:* SAE AS5692 AFCBs are not generally desi

witches and should not be used as such per MIL-HDBK-454.

on:

hall meet all

nd packaged in
specified.
arked in

s noted on the
gned to be

i, Electrical Power System Air 4.4.4.3, 22229 Elmer Road, Buildin

Patuxent,

2360,
ay be

obtained upon application to Commanding Officer, DODSSP Standardization Documents
Order Desk, 700 Robbins Avenue, Bldg, 4D, Philadelphia, PA 19111-5094.

6.3 Definitions:

6.3.1 Ultimate Trip Current: For overload protection, ultimate trip current is the smallest value
of current that will cause tripping of the AFCB under a given set of ambient conditions.
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