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25HAC1701 EWIS Definition
For now the group agrees that we do not need advisory material for the EWIS
definition.

25.1715 (25HAC611) Accessibility Provisions.

The disposition of EWIS components should be such, as far as practicable, to
enable scheduled inspections and/or tests to be made without undye
to the installation.

Consideration, during the design phase, should be giv
amount of aircraft disassembly required to inspect
components.

moisture and spills. Where-the If struct

conduit-may-be-used-or a suitable m
(Further discussion by the WG isreq

25.1718 (25HACB863) Fla ire Protection.

See paragraph 25.1705 \ egregation separation requirements guidanee
between electrical wk Sregnnection systems eempenents and flammable
fluids.

Electrical ¢

explosio

SHAC869) Fire Protection: EWIS
The t of this requirement is to help ensure that the EWIS does not
propagate fire and produce hazardous quantities of smoke and toxic fumes

(@) The test methods for the determination of the specific optical density of
smoke and the determination of the specific gas components of smoke
generated by EWIS components should be agreed with the Authorities. The
pass/fail criteria for the optical smoke density and smoke gas components
should also be agreed with the Authorities.
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(NOTE 1: Recommend to ATSRAC that the exclusion of Fiber Optics should
be re-discussed. These should not be exempt from fire, smoke, and toxicity
requirements.)

To protect against propagation of an afire, Hternal-electrical EVWIS components
other than wire and cable (which must be tested per part 1, appendix F) fireto

i ons, | should be designed using
non-flammable or self-extinguishing materials as tested to the gpidf part 1,

important above the component, or downstream of any
airflow. See paragraph 25.1705 for the separation requi

guidance.

current industry standards)

25HAC899 Electrical bonding and &ecu against lightning and static
electricity.
See AC/ACJ899.

e

¢ ' aining applicable points given below
stered)to)AC/ACJIB9I9 to keep bonding in one place.

e Consideration must- should be given to the size of the
king account of the maximum possible fault current.

AC, DC, static and signal circuit grounds-must should be identified by-markers
and separated terminated at independent ground points, including redundant
systems.



WS 41-01 SUB-PARTH AC/ACJ

25HAC1165 (new 1720) Engine Ignition Systems.
No advisory material considered necessary.

25HAC1189 (new 1721)Fuel shut off means.
The location of EWIS components should consider the possible damage that
may result to the aircraft following an emergency (or crash) landing.

25HAC1203 (new 1722) Fire Detector System — EWIS
To minimize the occurrences of nuisance fire warnings consideration should be
given to separately routing fire detection system wiring within the fi

25HACX XXX Fire Detection Systems — General.
This is a new paragraph decided in WSHWG#
needs to be developed to make sure that the syd
fire resistant wire or design.

a) (1) GENERAL. EWIS comg
sized so that they {(as-apphi
(1) have sufficient jx

specifically assessed as acceptable for the intended use, be at least equivalent to
the original OAM component standards and be approved by the relevant design
authority.



WS 41-01 SUB-PARTH AC/ACJ

a)(2) EWIS Component Selection.

The EWIS components shall be selected and installed with due consideration to
their service life. This should not normally be less than that service life of the
aircraft structure. Instalations should be designed, as far as practicable, to
permit a satisfactory level of inspection, test and repair or replacement. If the
design requires that EWIS components must be replaced at certain intervals,
these intervals should be specified in the ICAW as required by 25.1529.

(i) Wire Selection
The most important consideration in the selection of aircraft wir }S roperly

involving movement, airframe wire or interconnect
installations etc.

particular installation and
including any arc trackin

, Within the same bundle, is not recommended, particularly
and abrasion between wires having dissimilar insulation

worst case requirements of the application. The location of the cable relative to
areas of heat must be known.

Cables have a specified maximum continuous operating temperature, and for
many types, this may be achieved by any combination of ambient temperature
plus temperature rise due to electrical heating.
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In general, it is undesirable to contribute more than 40°C rise by electrical
heating. (See paragraph (a)(4) below).

Particular reference should be made to the specified voltage of any cable where
higher than normal potentials may be used, examples being discharge lamp
circuits and windscreen heating.

(if) Connector Selection
The connector used for each application should be selected only a careful
determination of the electrical and environmental requirements.

a specified period of time when exposed to fi
required, special attention should be give ’
overall shields. Backshell adapters desig
with conductive finishes, and EMI gréungh
purpose.

Iii) Splice Selection.

7’environmental splice now available use heat shrink material
sapplication of heat. Generally, these heat sour ces cannot be used

therefore beincluded in the aircraft modification and maintenance
documentation.

(iv) Wire bundle clamp selection.

Certain designs that employ adhesive means to fix the bundle support to the
aircraft structure are known to work loose during aircraft in service operation,
either as a result of improper choice of design or surface preparation. Particular
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attention should therefore be given to the methods used for fixing this type of
wire bundle support.

a)(3) Mechanical Strength.
(i) Wires shall be sufficiently robust to withstand, without risk of failure,
all movement, flexing, vibration, abrasion and other mechanica hazards to
which they may be reasonably subjected to when installed in the aeroplane
and shall be so supported as to prevent mechanical damage. Generally
conductor wire should be stranded to minimise fatigue breakage.

(i) Wire shall aso be sufficiently robust to withstand
hazards to which they may reasonable subjected to duripg
of the wiresinto the aircraft.

(ii1) Wire installed in the same loom shall be abl

wire abrasion.
(iv) If it is desirable to use wire sizes
— t o

the wire-to-

particular attention
should be given to the mechanical
these wires, e.g., vibration, flexing

(v) Wire bundles shou
radii specified for t

Correct Size/N st the cofrect size of electrical wire, two major
' ZNDe NES

ythe required current. The basis for determining current rating of
s’has been to employ a 40 °C rise as the electrical contribution to
@rating temperature.

Refer to the appropriate industry standards for the detailed method of selecting
wirerating. Eg SAE AS50881 and AECMA EN2853.

(b) See 25AC(J)EWIS Identification.

(c) Installed to limitations
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(i) General. Wire bundles should be routed in accessible areas that are
protected from damage from personnel, cargo, and maintenance activity. They
should not be routed in areas in where they are likely to be used as handholds or
as support for personal equipment or where they could become damaged during
removal of aircraft equipment. Wiring should be clamped so that contact with
equipment and structure is avoided. Where this cannot be accomplished, extra
protection, in the form of grommets, chafe strips, etc., should be provided.
Protective grommets should be used, wherever wires cannot be clamped, in a
way that ensures clearance from structure at penetrations. Wire should not have
a preload against the corners or edges of chafing strips or grommets, Wiring

rather than bend, when the panel is moved.

(ii) Areas designated as severewind and
differ from aircraft to aircraft but general I

poor quality and then exposed to moisture. Designers should
s\ beraware of these conditions.

(iv) Wites should be supported by suitable clamps, grommets, or other devices
at suitable intervals, except when contained in troughs, ducts, or conduits. The
supporting devices should be of a suitable size and type, with the wires and
cables held securely in place without damage to the insulation.
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(v) Fluid contamination of EWIS components should be avoided, asfar as
practicable. However, EWIS components should be designed and installed
assuming that contamination with fluidsin the areawill occur.

Industry standards, such as RTCA DO-160/EUROCAE ED-14 contain
information regarding typical aircraft fluids.

It is particularly important to appreciate that certain contaminants, notably that
from toilet waste systems, galleys and fluids which contain sugar, such as
sweetened drinks, can induce electrical tracking of degraded electrical wires
and unsealed electrical components.

This slack should be in addition to the drip loop a

equipment.
(vii) Insulating tubing should not be gons Mechanical protection
against external abrasion of wire; since 5 provides only a delaying

action. Conduit or ducting should
needed. Note: Insulating tubing i
electrical protection and limit
the external wire dimensio

ORetimes used to provide additional
Yechanical protection or to increase

AC/ACJ 25H.1309 (new 1703) SAFETY ASSESSMENT

To beadded later
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25HAC1310 Equipment, systems and installations.
TBD

25HAC1316 System Lightning Protection
TBD

25HAC1351 General.
Separation concept covered by 25HAC EWIS Separation paradraph

25HAC1353 Electrical equipment and installations.
No text needed. Advisory material included in the
paragraphs. Can we delete this subpart H requiremé

25HAC1355 Distribution System

25HAC1357 Circuit Protectiv&

LSS ,éo covered by the existing ACJ. Therefore

1725) Electrical Appliances
|'S text considered necessary.

X431 (new 1726) Electronic Equipment.
No ACJ or EWIS advisory material necessary.

25HAC1529 New paragraph proposed in WSHWG#5 meeting. Advisory
material needs to be considered.
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25HAC1706 EWIS Component Identification
A —GENERAL

To ensure that Specific systems remain safe, through availability of
identification means for proper recognition during inspection, of original
manufacturing design, post-delivery modification of existing systems and the
addition of systems, for example by STC, the maintenance shall be able to
recognise that the correct part is at the correct place in the correctly

separated wiring interconnect system, where system functions arg-earectly
segregated.

Specific system identification principles are part of the ge(ieral Ydg ation
principles.
For EWIS components four types of Identification are at |eag g.and performed at
different level of the aircraft life. Each type have its own obj& d Itsowvn practica
means of realisation.

B - IDENTIFICATION OF EWISCOM{Q\NE NTS
MANUFACTURER MARKING £ PartNuthbe

NN

& tr of EWIS components and
(cationghvel ope,
- To strengthen manufa 9g arcNal ntenance processes, quality

control, storage, deli W- ,
S

In order
- To facilitate the identificatio

- To ensure the ug aved/gualified sourcing, in accordance with

@%m ponents used on aircraft should be identified according to
% 4 or similar requirements. This identification comprise
of specifically required batch identification or year of manufacture.

(2) EWIS Components concerned by (1) above shall at least include:
wires, connectors, terminal blocks, bus bars, circuit breakers, clamps

(3) For manufacturer identification: it is also common practice to use the
five digit/letter C.A.G.E. code, particularly for wires; size of some
components is such than it can be difficult to mark clear
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identification, in this case logo can be used.

(4) Ensure that all wires and cables are identified properly at intervals of
not more than 380mm (15 inches).

(5) Types of wire manufacturer markings : the marking must be generally
of green colour to differ from the OAM black marking, others
contrasting colours are also acceptable. The preferred process used
are “ink transfer” or “ink jet” process with post burning to increase
their resistance to mechanical or chemical aggression. Hot
not be used.

(6) Means used for identification and legibility during the us
must be covered by the component technical speckiCatla

C - IDENTIFICATION OF EWISCOM

AIRFRAMER WUNCTION
MARKING — Function | dentificati b
Q s

In order
- Tofacilitate the inspectian of , and the EWI'S system
identification

Xelivery processes,
which system the component belongs

(2) EWIS Components concerned by such request shall at least
include: wires, connectors, terminal blocks, bus bars, circuit breakers,
electrical conduits, feed-through, pressure seals, splices

(3) Inaddition to the type identification imprinted by the original
wire manufacturer, aircraft wire also contains its unique circuit
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identification coding that is put on at the time of harness assembly.

(4) Existing installed wire that needs replacement can thereby be
identified as to its performance capabilities, and the inadvertent use
of alower performance and unsuitabl e replacement wire avoided .

(5 Ensurethat all wires and cables are identified properly at
intervals of not more than 460mm (18 inches). Coaxia cables are
identified at both equipment ends, at |east.

wire are: “Laser Printing” preferably, “Dot Matrix” o
Printing” when there is no strong need for chemicéd
mechanical resistance of theink. If such method
the use of special sleevesto carry identificai

sa’king should be
thewire insulation or

EWISBUNDLES-AIRFRAMER
—ROUTING

Specific EWIS components),
- To provide aclear identification of physical segregation i.e. to detect
the possible mix of different routes/bundles, the mis-routing of aroute
in an area etc

- To alow identification of routes containing continued safe flight,
continued safe landing, egress and specific EWIS components

| dentification coding should be available on each bundle with the
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following:

(1) Routes or bundles identification coding used on aircraft must be
identified by adequate means such as labels, tags, placards,
colored ties, bar-codes, ....

(2) In order to ensure awareness of modification designersand
mai ntenance personnel on the defined physical segregation of the
different routes of the aircraft model they are working on,

(3) Means used for such identification should
component type . During the design lifeth

@.5 Q |§
- .E Séuld be
-\- A nsulation or

(5) Ensure that all rou
sufficient intery,

(6) Visible | dentifi cati ritical Design Configuration

Limitatiork§/

appfopriate manuals, such as Wiring Diagram Manuals, and be
evident to those that may perform and approve such repairs and
alterations.

(ii) An example of acritical design configuration control
limitation that would result in arequirement for visible means
would be maintaining wire separation between FQIS wiring and
other high power electrical circuits where separation of the
wiring was determined to be a critical design configuration
control limitation. Acceptable means of providing visible means
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would include color coding of the wiring or, for retrofit,
placement of identification tabs at specific intervals along the
wiring.

E - IDENTIFICATION OF USER EWISMODIFICATION OR
REPAIR- OPERATORSIDENTIFICATION - CODING

Preliminaries :

- Operators should repair & STC applicants should design wiring
modification with respect to OAM wiring philosophy and
Instructions.

- Modifiers and maintainers of aeronautical products SQ
practices that reflect the certification criteria applic

original airplane manufacturer (OAM). (Ref.. AN

In order to facilitate
Inspection/monitoring/replacement/repairf
implementation, and finally approval ;

and production process Reqessa
nstallztion, including partQ I

(3) modifications and repairs shall be identified in accordance with
the approved OAM’s identification process standard or
recorded according to efficient and acceptable methods.

(4) All EWIS components shall be identified.
When replacing wiring or coaxial cables, identify them
adequately at both equipment power source ends at least.
All wires, terminal blocks, and individual studs are clearly
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identified to correspond to aircraft wiring manuals.

(5) Identification should be available all along the wire (at
460mm, 18 inches maximum). the defined pattern as defined
by the OAM). Identification means at each wire extremity is
only acceptable when the physical identification on the wire
cable cannot be achieved at [OAM] defined pattern due to e.g.
wire length restriction.

(6) Types of wire airframer markings : see C(6)

(7)Means used for such identification should be a

the component type be-gualified. As long asd
the aircraft the marking should be visible ar@

on the aircraft for some days,
suitable on the long term.

Wiping or mechanical structure and systems is used, then the minimum physical
separation (or equivalent barriers) of these wires should be established based upon analysis
of design and installation of specific featuresincluding:

* Theéelectrical characteristics, power, and criticality of the signalsin the wire bundle
and adjacent wire bundles, and

* Installation design features including the number, type, and location of support
devices along the wire path, and

* The maximum amount of slack wire resulting from wire bundle build tolerances
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and other wire bundle manufacturing variability's, and

* Probable variations in the installation of the wiring and adjacent wiring, including
position of wire support devices and the amount of slack wire that is possible, and

» Expected operating environment including the amount of deflection or relative
movement that can occur and the effect of a failure of a wire support device, or a
broken wire, or other methods used to maintain physical separation, and

» Expected maintenance practices as defined by the airplanes manufacturer’s
standard wiring practices manual and the instruction for continuing airworthiness
required by § 25.1529.

Physcal separation must be achleved through separation dlstance or an approprlate

Some airplane types may have localized areas where maintaining Qe
separation distance is not feasible (e.g., where the wire must got
When the applicant justifies the need to go below the ;1))
separation distance or other means to ensure the physical sg
The applicant must demonstrate that the proposed mearis |

separation distance or barrier as determined using the a o@c Additionally, means

ring and barriers. To

Wires not protecteg/}s Nit-rotective device, such as a circuit breakers, current
l[imiting devices 0 S

(thes, and kept separate from other wiring at connectors. Separation distances (or
: barriers) should be determined considering the factors listed in GENERAL
paragraph A above.

C. ELECTROMAGNETIC INTERFERENCE (EMI)

EWIS and wiring of sensitive circuits that may be affected by EMI must be routed away
from other wiring interference, or provided with sufficient shielding to avoid system
malfunctions under operating conditions. EMI between susceptible wiring and wiring
which is a source of EMI increases in proportion to the length of parallel runs and
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decreases with greater separation. EMI should be limited to negligible levels in wiring
related to systems necessary for continued safe flight, landing and egress. Function of
systems should not be affected by the EMI generated by the adjacent wire. Separation
distances (or equivalent barriers) should be determined considering the factors listed in
GENERAL paragraph A above.

D. SEPARATION FROM PERSONNEL AND CARGO

EWIS in general and wiring in particular must be installed so the structure affords
protection against its use as a handhold and damage from cargo. Wires and wire bundles
should be routed or otherwise protected to minimize the potential for maintenance
personnel to step, walk, or climb on them. Where the structure does not gfford~adequate

Ssible damage by
nger luggage, feet,
or other possible contact by the passenger does not 3 Separation distances

paragraph A above.

E. SEPARATION FROM

EWIS in general and wiring in e routed away from high-temperature
f the EWIS and wire insulation. Wires must
be rated so that the conductex t& X ains within the wire specification maximum

' se, related to current carrying capacity are taken
ects caused by environmental operating condition
exposure to sunlight o~heé taken into account. Wires in fire detection, fire
extinguishing, fyg 2py-wire flight control systems that must operate during

and after a fi 3¢ 5elected from types that are qualified to provide circuit integrity

" a single attachment point can not result in interference with flight controls
cables, components or other moveable flight control surfaces or equipments. Separation
distances (or equivalent barriers) should be determined considering the factors listed in
GENERAL paragraph A above.
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G. SEPARATION FROM FLAMMABLE FLUIDS

An arcing fault between an EWIS in general and electrical wire in particular and
flammable fluid line may puncture the line and result in a fire. Every effort must be made
to avoid this hazard by physical separation of the EWIS from lines and equipment
containing oxygen; fuel, hydraulic fluid, and other flammable fluid lines. Separation
distances (or equivalent barriers) should be determined considering the factors listed in
GENERAL paragraph A above. EWIS should be routed and installed with a maximum
achievable separation as determined considering the factors listed in GENERAL paragraph
A above whenever possible. Further, other means of protection (e. g. drip shield) must be
provided to prevent potential leaking fluids on EWIS.

H. SEPARATION FROM WATER/WASTE

L eakage from these systems can cause damage to EWIS componen
their integrity. Every effort should be made to design and instal]

required for continued safe flight,
instructions for continuing airworthi
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