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DATA AND TEST GUI DANCE FOR SAFETY OF FLI GHT Al RWORTHI NESS RELEASE
FOR HELI COPTER ASE

1.0 SCOPE. This handbook provides guidance for the ASE (Aircraft
Survivability Equi pnment) data submttals, which will be conpleted
prior to issue of a Safety of Flight (SOF) Rel ease for testing of
new nodi fi ed ASE equi pnent installed on U S. Arny aircraft. A
conbi nati on of anal yses, conponent testing, and ground testing
Wl be used to issue the first release to test the system which
shoul d be stipulated in each contract. The ADS-66 handbook woul d
assi st the contractor in determ ning the exact data/reports needed
to assure airworthiness of the system

ASE is generally defined as any piece of equipnent that aids in
the sel f-defense of an aircraft fromground-to-air or air-to-air
threats, by limting the ability of the threat to engage the
aircraft. In broad terns, this includes mssile detectors, threat
j ammers, and count erneasure di spensers. ASE generally does not
enconpass itens that are intended to increase conbat

ef fectiveness, such as guns, fire control radars, friend-or-foe
identification systens, weather radars, etc.

2.0 APPLI CABLE DOCUMENTS.

2.1 GCeneral. The docunents listed in this section are not
necessarily all of the docunents referenced herein, but are the
ones that are needed in order to fully understand the information
provi ded by this handbook.

2.2 (@vernnent docunents.

2.2.1 Specifications, Standards, Guides, and Handbooks.
The foll owm ng specifications, standards, and handbooks form a part
of this docunent to the extent specified herein. Unless otherw se
specified, the issues of these docunents are those listed in the
i ssue of the Departnent of Defense Index of Specifications and
St andards (DoDI SS) and suppl enent thereto, cited in the
Aeronauti cal Design Standard (ADS)

Envi ronnental Test Met hods and Engi neering
M L- STD- 810 Gui del i nes

M L- STD- 1472 Human Engi neering Design Criteria for Mlitary
System Equi pnent, and Facility

M L- STD- 464 El ectromagnetic Environnmental Effects
Requi renents for Systens
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Requirenents for the Control of Electromagnetic
Interference Characteristics of Subsystens and
M L- STD- 461 Equi prent
El ectrical Load and Power Source Capacity
Anal ysi s
M L- E-7016
M L- HDBK- 1908 Definitions of Human Factors Terns
M L- STD- 3009 Lighting, Aircraft, N ght Vision |Imaging System
(NVI'S) Conpatible
M L- STD 7080 Sel ection and Installation of Aircraft
El ectroni ¢ Equi prment
JSSG 2010- 11 Emer gency Egress Handbook
JSSG 2010-7 Crash Protection Handbook
JSSG 2010-1 Crew Systens Engi neeri ng Handbook
M L- STD- 882 System Saf ety Program Requirenents

(Unl ess otherw se indicated, copies of the above specifications,
st andards, and handbooks are avail able fromthe Standardi zation

Docunent Desk, 700 Robbi ns Avenue, Building 4D, Phil adel phia, PA
19111-5094.)

2.2.2 QOher Governnent docunents. The follow ng other
Gover nnment docunents, drawi ngs, and publications forma part of
this docunent to the extent specified herein.

ADS- 51- HDBK Rotorcraft and Aircraft Qualification
RAQ Handbook
ADS- 37- PRF El ectromagnetic Environnmental Effects

Perf ormance and Verification
Requi renent s

(Unl ess ot herw se indicated, copies of the above docunents are
available fromthe U S. Arny Aviation and M ssile Comrand,

Avi ation Engineering Directorate, Redstone Arsenal, Al abam
35898.)

2.2.3 Non-Governnent publications. The follow ng
docunents forma part of this docunent to the extent specified
herein. Unless otherw se specified, the issues of the docunents,
whi ch are Departnent of Defense (DoD) adopted are those listed in
the issue of the DoDISS cited in the solicitation. Unless
ot herwi se specified, the issues of docunents not listed in the
DoDI SS are the issues of the docunents cited in the solicitation.

Society of Allied Wight Engineers (SAVE)
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SAVE RP 7 SAVE Recommended Practice 7, Wight and
Bal ance Control System (For Aircraft and
Rotorcraft)

(Copi es of the above specification my be obtained fromthe
Society of Allied Wight Engi neers (SAVE), 5530 Aztec Drive, La
Mesa, CA 91942-2110.)

American National Standard for Safe Use of Lasers

ANSI Z7136.1 Anerican National Standard for Safe Use of
Lasers, by the American National Standards Institute

(Copi es of the above specification may be obtained fromthe ANSI,
11 West 42" Street, New York, New York 10036

2.2.4 Order of precedence. In the event of a conflict
between the text of this docunent and the references cited herein,
the text of this docunent takes precedence. Nothing in this
docunent, however, supersedes applicable |aws and regul ati ons
unl ess a specific exenption has been obtai ned.

3.0 DEFI N TI ONS.

3.1 Abbreviations and Acronyns.

ADS Aer onauti cal Design Standard

ASE Aircraft Survivability Equi pment

ANSI American National Standard for Safe Use of
Lasers

DoD Depart ment of Defense

DoDl SS Depart ment of Defense Index of Specifications
And St andar ds

EM El ectromagnetic Interference

EMC El ectromagnetic Conpatibility

NVG Ni ght Vi sion Goggl es

RAP Resonance Assessnent Profile

SAVE Society of Allied Wight Engineers

SOF Safety of Flight

STE Speci al Test Equi pnent
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4.0 GENERAL GUI DANCE

Drawi ngs, optical schematics, and systens performance data shoul d
be provided according to the foll ow ng:

4.1 Engi neering Anal yses. The foll owm ng engi neering
anal yses shoul d be conduct ed:

4.1.1 Electrical Loads Analysis. An electrical |oads
anal ysis shoul d use the guidance of ML-E-7016. This analysis may
be an update to an existing (baseline) electrical |oads analysis.
Per ML-E-7016, the analysis should sumrari ze the | oads added and
| oads renoved as a result of the addition of the ASE System

4.1.2 Thermal Analysis. A thermal analysis should be
conducted to indicate that thermal requirenents of the ASE are
conpatible wwth the thermal environnment of the platform

4.1.3 Aerodynam c Analysis. An aerodynam c anal ysi s
shoul d be conducted to determ ne the aerodynami c effect of the ASE
conponents installed on the helicopter.

4.1.4 Structural Analyses. For the newy designed or
nodi fi ed conponents, the foll ow ng anal yses shoul d be
cr eat ed/ updat ed.

4.1.4.1 Fatigue Analysis. A fatigue
substantiati on anal ysis should denonstrate the inpact of the ASE
subsystem on conponent fatigue |ives.

4.1.4.2 Loads and Stress Analysis. This analysis
shoul d be conducted for the newy installed equipnment to verify
that the new equi pnment neets or exceeds all aircraft system
requirenents.

4.1.5 Weight and Center-of-Gavity Analysis. Analysis
of weight control should use the guidance of SAWE RP 7. The
wei ght and center of gravity should remain within acceptable
limts with the ASE install ed.

4.1.6 (Cearance Analysis. For any new nodified
count er measur e di spensers, or for new types of counterneasure
muni tions, a clearance anal ysis should be perfornmed to show t hat
there is sufficient clearance (six inches or greater) fromthe
aircraft structure when the nmunitions are | aunched/ ej ect ed.
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4.1.7 Surroundi ng Equi pnrent and I nteroperability.
Anal ysi s should be used to show that the addition of the ASE
systemw || cause no bl ockage or interference with other systens,
and denonstrate that any negative effects are m nim zed.

4.1.8 Vibration Analyses. Analysis should be used to
show that the newy installed equi pnment avoids the airfrane
critical frequencies.

4.1.9 Safety Assessnent. Al conponent tests and
subsystem tests should be planned and conducted using the guidance
of ML-STD-882. A Safety assessnent shoul d be conducted to
identify all hazards associated with the system including the
corrective action to either elimnate or reduce all hazards to an
acceptable level. [If the ASE contains a |aser, the safety
assessnent should include an analysis of the emtted, scattered
and reflected | aser radiation to ensure safe operation. ANSI
Z136.1 can be used as gui dance.

4.1.10 Installation/Integration Analyses. This
anal ysis should describe in detail the nethods utilized to
determ ne the optimum | ocations, design, installation, and test
met hods for the integration of the equi pnent onto the aircraft.

4.1.11 Human Factors Anal yses. The follow ng human
factors anal yses should be conducted if changes occur to the ASE
controls and di splays and/or the systens’ interface with the
cr ewrenbers.

4.1.11.1 Goss Analysis of Tasks. This analysis
shoul d be perfornmed for all m ssion scenarios where crew task
| oadi ngs and coordi nation requirements approach maxi nrum M L- HDBK-
1908 can be used as gui dance.

4.1.11.2 Crew Vision. Analysis and test should be
used to denonstrate that vision required for safe flight is
mai nt ai ned during operation with and w thout N ght Vision Goggles
(NVG, only if configuration changes to the ASE controls and
di spl ays and/or the systens’ interface with the crewrenbers.

4.1.11.3 Lighting. Analysis and test should be
used to denonstrate that the lighting requirenents of M L-STD 3009
are met. The test should include Normal Readability, Sunlight
Readability, and NVG conpatibility.
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4.1.11.4 Energency Egress. An energency egress
anal ysi s shoul d be conducted using the gui dance of M L-STD 1472.
The JSSG 2010-11 nay be used as a guide for this task

4.1.11.5. Crashworthiness. A crashworthiness test
shoul d be conducted and JSSG 2010-7 may be used as a guide for
this task.

4.1.11.6. Wrkload Analysis. A workload anal ysis
shoul d be conduct ed using the guidance of M L-STD 1472. JSSG
2010-1 may be used as a guide for this task.

5.0 SAFETY OF FLI GHT GUI DANCE

5.1 Test Methods. The handbook, ADS-51-HDBK, should be used
as a guide for specifying data collection, analysis,
instrunmentation, and test equipnent in the test specification.

5.2 Lab and Ground Testing. Lab and G ound tests should be
conducted to substantiate safe and satisfactory ASE subsystem
operation. Gound tests should be also conducted to verify safety
of flight requirenents. Required tests include, but are not
l[imted to, the foll ow ng:

5.2.1 Software Verification Testing. Conponent |evel
and aircraft |evel software regression testing should be used to
verify that any new or nodified software does not adversely affect
the safe operation of the aircraft.

5.2.2 Arcraft Handling Qualities/Performnce Testing.
Based on the aerodynam c anal ysis of paragraph 4.2.3, an aircraft
handling qualities/performance flight test may be required to
assess the inpact on the aircraft of externally nounted ASE

5.2.3 Environnental Conditions. Conponent |evel testing
in accordance with ML-STD 810 should be perforned to verify
correct operation throughout the range of conditions specified in
the aircraft system specification and the environnmental conditions
needed for SOF are as foll ows:

5.2.3.1 Explosive Atnosphere. Analysis and/or
testing in ML-STD 810 should be used to denonstrate the ability
of the ASE equi pnent to operate in a flammbl e at nosphere w t hout
causi ng an expl osi on.
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5.2.3.2 Tenperature/Altitude. Tenperature and
altitude testing per ML-STD 810 should be perforned to verify the
safe operations of the ASE in these environnents.

5.2.3.3 Vibration Testing. Conponent |evel
vi bration testing should be performed using ML-STD- 810 to verify
that the safe operation of the ASE equi pnent in that environment.

5.2.4 Airfrane Vibration Testing/ Resonance Assessnent
Profile (RAP). Vibration testing should be perfornmed with the ASE
systeminstalled on the aircraft to verify that the integration of
the system nmet or exceeded all of the systemto aircraft
requirenents.

5.2.5 Safety O Flight (SOF) El ectronagnetic
Interference (EM) Test. Conponent |evel EM testing should be
conducted to denonstrate that the ASE neets the EM SOF
requi renents of ML-STD 461 and M L-STD-464. As a mninum the
foll ow ng should apply:

a. Al equipnment and subsystens shoul d be tested
usi ng CE101, CE102 and RE102 prior to flight.

b. Al flight and safety critical equipnent and
subsystens should be tested using CS101, CS114, CS115, and RS103
prior to flight.

5.2.6 Safety of Flight (SOF) El ectromagnetic
Conpatibility (EMC) Test (System Level). EMC SOF should be
assured for each aircraft. Prior to the first flight, an EMC SOF
Test shoul d be conducted on the aircraft using ADS-37-PRF to
ensure that the ASE systemis el ectromagnetically conpatible with
other aircraft subsystens, prior to flight tests. This testing
shoul d consi st of ground and flight testing.

a. Transmtters should be transmtted on each
frequency to be used during the test program

b. Al flight critical and flight essenti al
equi pnent and subsystens should be tested as victins versus al
equi prent that will be operated during the flight test program
including all flight test instrunentation.

c. Safety margins should be established for al
safety critical ordnance prior to their use.
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d. In-flight evaluation of all anonalies
experienced during the ground portion of the testing as well as
t hose equi pnent and subsystens that cannot be fully tested on the
gr ound.

6.0 NOTES.

6.1 ASE Package Description and Installation. Draw ngs,
schematics, and perfornmance data should describe all itens of the
entire ASE systens/subsystens. The data should identify each item
of the system subsystem and shoul d i nclude the functional
rel ati onship and purpose of each item A typical ASE installation
may consi st of any or all of the following: sensors/threat
detectors, a control unit/main processor, an operator control
panel / di spl ay, a janm ng system and a counterneasure di spensing
system The installation drawi ng packages shoul d al so i ncl ude
details of support itens such as new nodified circuit breaker
panel s and any Speci al Test Equi pnent (STE). Docunent ati on
shoul d be provided describing the interface between the new ASE
equi pnent and existing platformavionics for aircrew warning,
control, power, platformdata, and integration with other
equi pnent. The interconnections to systens, such as structural
mounting surface, electrical, and optical requirenents should be
provi ded. The structural attachnment details should be provided
and all loaded joints clearly showmn. Munting details depicting
the system subsystemto brackets or pallets or rack attachnments to
the aircraft should be provided. Electrical schematics and wre
di agranms internal to the system subsystem and w re di agrans/cabl e
connections should be provided. Electrical schematics/cable
connectors, and wire run diagrans should be provided using ML-STD
7080.




