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SETP Pilots Handbook

For Critical & Exploratory Testing, 2003
Section 5, Hi AoA Testing, pg. 5-21

Test Hazard Analysis (THA)
General Minimizing Consideration
(GMC)

Example

Just 1 Example of Several
Typically Used
for a Test Flight

FQO0020/PR0O040

he SRC will be SAFED prior to air re [ or_dis continging high AgA te

» Prop maneuvers w/ throttle trarsients during a/c sideslips will be accomplished with the
windward engine transient prior fo the leeward engine transient when possible).

» Testing at 20K & 10K will be performed after adequate departure resistance & verified at BK

for that corfiguration, after necessary aerodynamic updates are incorporated into the simulation

Far the itude fest block, the aircrafi will begin re cow

« Dedicated safety chase is mandatory for envelope expansion. Sefety chase/SPORTIis
requiredfor altitude calls.
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spin testing, and insupersonic corridors for supersonic testing.
« Aircraft wil bs flown no closer than 20 NM of a thunder storm cloud build-up.
« The non-test engine will be used to maintain test airspeed/altitude. Throtile inputs to the non-

test engine will be made slow ly.

«  Unexpected afterburner no-lights or biowoulls during fixed throtile afterburner maneuverswil
result in asymmetric thrust, as aresult maneuvers w ith unexpected afterbumer ne-lights and
blow outs will be terminated until flying qualities is comfortable w ith effects of asymmetric thrust.

UNCLASSIFIED 4

HAZARD Stabilization recovery parachute fails to recover aircraft EQOO20/PRO0A0 |

CAUSE

sMechanical malfunction or parachute failure.

Recovery parachute has insufficient authority to recover the aircraft

*SRC jettison is outside planned release parameters, secondary departure
*Chute is damaged by high engine thrust

EFFECT: Loss of aircraft

MINIMZING PROC EDURES
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«Safety chase, optical tracking, or SRC load instrumentation is reguired to monitor
parachute deployment. S& ety chase or SPORT is required to monitor altitude. Alitude will be
calibrated before each test as a part of the pre-maneuver checldist. Controi room or chase will
advise the pilot of parachute conditions after deployment
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sTemperalures will be monitored in the MCR to ensure that there is no damage to the SRC siruls
<Al of the follow ing criteria must be satisfied to jetiison the stabilization recovery parachute
follow ing deployment and will be briefed prior to each mission

-AQA < xx degrees -Sideslip < x degrees -Airspeed > xxx KCAS and increasing
.Aircraft nose below horizon {recommend thrust to idle, xxx KCAS, -30°8) -Low anguiar rates

CORRECTIVE ACTIONS

+|f the spin chute does not recover the alreraft, the pilotwill continue recovery controls as per

the Recovery Procedwes, and may consider jetisoning the chute, in an attampt to recover
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+*The pilot may cantiny covery attemptis
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THA/GMC

Developed in 1970’s at Edwards AFB with Safety Process
- Successful in reducing mishaps

- But how do we actually implement and use them?
Requirement or Urban Legend

that THA/GMC Documents have to be shown? THA/GMC Example

FQ0020/PR0O040

- AFTC says the THA/GMCs have to be briefed e |

S L g ]
. Prop maneuvers w/ llmme translents dur ing al sides slpswlll b ccon‘pl sh dw m 121
windward e g wansue Ipr 1 to the Je eward g e transient Nwr\en

- No real requirement or desire that every word be read e

. gt ducted during conditions with a discernible )
. Ded)catd atetyd-nase;s y for lope &xp SaiewohaseISPOHTis

Does projecting all the documents make sense anyway??

. Th F 22 willbe Hc».m nocl !os !han 20 NM of a thunder storm cloud build-up.

° ° + The non-test engine will be used to maintain test airspeed/allitude. Throttle inputs to he non-
TM I (too much Informatlon)? . :Jnr;xpeglv:la?tb b n:"!vgzns r blowouls during fixed throttie afterburner maneuversw il
b I)Iow'hut:‘vsvyl:.I:)-‘t;'atermhniI dasl\ﬂy g:‘:e ?ls erswr‘:: l‘l\ﬂslpi(mdgg; 0’1" :syﬂ:-r‘v‘g'l“m?hxst
e [ . P o
- Written by engineers & pilots & added to by Safety Board Sy s v e
Failure
- But perhaps a little too wordy to operate by? :m":m I e
. EFFECT: Loss of aircraft
- More isn’t Always Better e il st et ool mono e 11
«Safety chase, optical tracki r SRC load instrumentation is required to monito
- Lots of Good Info but presented in Document Form = E;“'{ ;"b‘f:"fpz;“ch; fi?pi??f; i?ﬁlﬁifq“'i‘ié‘é".""éq airoomor 3.;“9“3?..

d\use the pilot 1para h Oecond huns after deploym l
witched

Can Be Hard to Read

- Do You Know What to Do? *Thu py the e
damag IotheSHc iruts
<Al of the follow in ttison the stabilization recovery parachute
follow ng deplo yme dwll ach mission

-AOA < xx degree: s deslip < x dsgrees -Airsp-ad > xxx KCAS and increasing

Airc elow horizor thru X KCAS, -30°8) -Low angular rates

CORR EETIVE ACTIONS
11 lh e piotwill co recwery controls as per
the Hecwery Proc durss an d rnay consider jettisoning the cl h.|t i n attermpt to recover
e on e attempts 0K MS controlled flight is no




THA/GMC

Easier to show the documents up
on the screen

* Easier for preparation
* But maybe a poorer product (Safety, Focus, Efficiency)
* Slide show brief can be numbing
* And what is actually getting briefed?
- Differs by briefer
- What are you focusing on?
* Are you paying attention?




Test Hazard Analysis (THA)
General Minimizing Consideration
(GMC)

Example

FQO0020/PR0O040

he SAC will be SAFED prior 1o air re or_discontinging high A0A tes

»  Prop maneuvers w/ throttle trarsients during a/c sideslips will be accomplished with the
windward engine transient prior [0 the leew ard engine transient when possible).

»  Testing at 20K & 10°Kwill be performed after adequate departure resistence & verified at BK

far that configuration, after necessary aerodynamic updates are incorporated into the simulation

(Al HED b WL DE Atd ] CENQILIONS h a discerni 1 ZOn.
« Dedicated safety chase is mandatory for enve lope expansion. Safety chase/SPORTis
required for altitude calls.
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spin testing, and insupersonic corridors for supersonic testing.
« Aircraft'will be fiown no closer than 20 NM of a thunder stormcloud build-up.

+ The non-test engine will be used to maintain test airspeedfaltitude. Throttle inputs 1o the non-
test engine will be made slaw ly.

« Unexpected afterburner no-lights or blowouls during fixed throtlle afterburner maneuverswil

result in asymmetric thrust, as aresult maneuvers w ith unexpected afterbumer nc- lights and

biow outs will be terminated until flying qualities is comfortable w ith effects of asymmetric thrust.

UNCLASS FIED 9

HAZARD Stabilization recovery parachute fails to recover aircraft EQO020/PRO0AN

CAUSE

sMechanical malfunction or parachute failure.

*Becovery parachute has insufficient authority to recover the aircraft

*SRC jettison is outside planned release parameters, secondary departure
*Chute is damaged by high engine thrust

EFFECT: Loss of aircraft

MINIMEZING PROCEDURES

«Safety chase, optical tracking, or SRC load instrumentation is reguired to monitor

parachute deployment. Safely chase or SPORT is required to menitor altitude. Altitude will be

calibrated before each test as a part of the pre-maneuver checkdist. Controlroom or chase will

advise the pilot of parachute conditions after deployment
Lol G LVET NG % =

=,
4

i

0 1 - DI _CA311E

12 10 izl el E G2 AL CX ISK OF_ CRUie CANon HILLFERE g Lle
sTemperalures will be monitored in the MCR to ensure that there is no damage to the SAC struts
<Al of the follow ing criteria must be satisfied to jetiison the stabilization recovery parachute
follow ng depleyment and will be briefed prior to each mission

-AQA < xx degrees -Sideslip < x degrees -Airspeed > xxx KCAS and increasing
.Aircraft nose below horizon {recommend thrust to idle, xxx KCAS, -30°@) -Low anguiar rates

CORRECTIVE ACTIONS

«|f the spin chute does not recovar the aireraft, the pilotwill continue recovery controls as per
the Recovery Procedwes, and may consider jetiisoning the chute, in an attempt to recover
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Briefing
Time!!

Warning: Quiz Ahead!



A Quiz

1. Is Chase Required?

2. For 30-35K’ Testing what Altitude do you begin recovery by?
3. What is desired Throttle position prior to Chute Deploy?

4. Who Monitors Altitude (besides Mission Control Room)?

5. Who Calls Chute Condition after Deployment?

6. What is Recommended © for Chute Jettison?

7. What is Your Favourite Color?



A Quiz
Answers

1. Is Chase Required? Yes

2. For 30-35K’ Testing what Altitude do you begin recovery by? 30K’

3. What is desired Throttle position prior to Chute Deploy? IDLE

4. Who Monitors Altitude (besides Mission Control Room)? Chase or Sport

5. Who Calls Chute Condition after Deployment? Chase (visual) or MCR (SRC Load)
6. What is Recommended O for Chute Jettison? - 30 Deg.

7. What is Your Favourite Color? Blue....No wait, Red!

How Did You Do?
Would you do any better during the Hi AOA Test Flight?



A Safety Card Instead?

* Used in F-16 CTF and other places in the Good Old Days
* No longer in Style, for some Reason
- Easier to just flash the THAs/GMCs on the screen?
- Perception that entire document had to be shown/briefed

THA/GMC A Safety Card

FQO0020/PR0040
GMCs
: il I RT ing hic N o .
+ Prop maneuvers w e at— during alo sidesips wil be accmnsheuwm e Chase/ VFR w Horizon/ Spin Area Subsonic/ Chase or SPORT Altitude Calls
windward engine transient prior to the leeward engine transient (when possible). Terminate for Unexpected AB No-Lights/Blowouts

+ Testingat 20K & wkmxrb"eeg;os.:;eu afteradequa departur resitenco o vl at 3K No closer than 20 NM to Thunderstorm Cloud Buildup
« For 351 It i ill begin re ¥ Ops
« If >3 turns are required to recover, no greater asymmetries or aft CG's will be tried. *  SRC-ARM, GREEN Light ON, No P-Bit Fail Light Prior to Hi AOA
Al test flights will be conducted during VFR conditions with a discernible horizon. Maneuvers
+ Dedicated safety chase is mandatory for envelope expansion. Sifety chase/SPORT is . SRC-SAFE  Priorto AR, RTB, End of Hi AOA Maneuvers

required for afitude cals.

*  Prop Transients w/ Sideslips — Windward prior to Leeward

< & expansion testing iesianaled spin are
spin testing, and in supersonic corridors for supersonic testing. *  30-35K’ Testing — Begin recovery at 30K’
« The F-22will be flown no closer than 20 NMof a thunder storm cloud buid-up. . >3 TurnstoR .
+ The non-test engine wil be used to maintain test airspeed/altitude. Throttie inputs to he non- urns to Recover, no greater Assyms or Aft cg
test engine will be mad slow Y. *  Use Non-Test Engine to maintain airspeed/altitude - Slow Throttle inputs
+ Unexpected afterburner no-lights or biowouts during fixed throtile afterburner maneuversw i + IDLE Prior to Chute Deploy - MCR Monitor SRC Temps
resull in asymmetric thrust, as a result maneuversw ith tnexpected afterbumer no-lights and .

Do ous il be terminaed uni fying aualiles 1s com{orablew i fecs of symsiric thrist Chase, Tracker, or SRC Load monitor chute deploy — Call Chute Condition

Chute Jetf n
TR FES 9 xx®AOA  xx°Deg. XXX kcas & Increasing Low Angular Rates
(AT _ o T T St espEiD] Nose Below Horizon (Recommend IDLE, xxx kcas, -30° )
Loz *  No Recovery w/ Chute - Continue recovery controls, Consider jettisoning
*Mechanical malfunction or parachute failure. chute
“Recovery parachute has insuficient autharity to recover the aircraft 10K’ MSL / 7K’ AGL

+SRC jettison is outside planned release parameters, secondary departure 5
«Chute is damaged by high engine thrust - Chase/Sport Assist MCR Monitoring

EFFECT: Loss of aircraft - No Recovery — EJECT
MINIMZING PROCEDURES
-suay_mm or SFOHT radar will assisi test control in monitoring the 10Kt MSL ejection at

Safety chas ing, or SRC load i s required to monitor
parachute deploymen( Sefety chase or SPORT is required to monilor altitude. Alttudewill be
callbrated before each test as a part of the pre-maneuver checkist. Controlroom or chase will
advise the pilot of parachute conditions after deployment

=t | But Condense

Terperatures wilbe moniored n e MO o ensure hal here 5 1o damege o the SRC siruts
=All of the follow Ing criteria must be satisfied to jettison the. stabilization recovery parachute
follwhg deployment andwi be brifed pir (o each mission

“AOA < xx dogroes. _ -Sidesiip < x dogy ed > xcx KGAS and increasing

LJ LJ
e nose ntow horizon (focommend trut o idl, o KRS, 200E) Lo anguit 12108
CORRECTIVE ACTIONS

«If the spin chute does not recover the aircratft, the pilotwil continue recovery controls as per
the Hecovely Procedures, and may censider ]ellscnlng the chut, i an atert to recorer

The i
ngg_mj_v_Q_MiL T KAGL the piotuil oo




The Safety Card

* End of Run Card Deck
* Provides Focus
- Simpler
- Condensed
More like a Checklist
Better Organized
- Main Points & Procedures
- Key numbers
- Quick, Line-by-Line Review
* Final Review at end of Briefing
* Test Team & Pilot walk away from
briefing with a copy

Hi AOA

Requirements/Restrictions

Chase/ VFR w Horizon/ Spin Area Subsonic/ Chase or SPORT Altitude Calls
Terminate for Unexpected AB No-Lights/Blowouts

No closer than 20 NM to Thunderstorm Cloud Buildup

Ops

* SRC — ARM, GREEN Light ON, No P-Bit Fail Light Prior to Hi AOA Maneuvers
* SRC - SAFE Prior to AR, RTB, End of Hi AOA Maneuvers

* Prop Transients w/ Sideslips — Windward prior to Leeward

30-35K’ Testing — Begin recovery at 30K’

> 3 Turns to Recover, no greater Assyms or Aft cg

Use Non-Test Engine to maintain airspeed/altitude - Slow Throttle inputs
IDLE Prior to Chute Deploy - MCR Monitor SRC Temps

Chase, Tracker, or SRC Load monitor chute deploy — Call Chute Condition
Chute Jettision

xx° AOA xx°Deg. XXX kcas & Increasing Low Angular Rates
Nose Below Horizon (Recommend IDLE, xxx kcas, -30° ©)

* No Recovery w/ Chute - Continue recovery controls, Consider jettisoning chute
10K’ MSL / 7K’ AGL

- Chase/Sport Assist MCR Monitoring

- No Recovery — EJECT




Safety Card

Can Develop 1 Card for Several Types of Tests

 Can Add Other Test
THA/GMCs to Same Card

* Only Brief those to be Flown
on that Flight

Hi AOA

Requirements/Restrictions

Chase/ VFR w Horizon/ Spin Area Subsonic/ Chase or SPORT Altitude Calls
Terminate for Unexpected AB No-Lights/Blowouts

No closer than 20 NM to Thunderstorm Cloud Buildup

Ops

* SRC — ARM, GREEN Light ON, No P-Bit Fail Light Prior to Hi AOA Maneuvers
* SRC — SAFE Prior to AR, RTB, End of Hi AOA Maneuvers

* Prop Transients w/ Sideslips — Windward prior to Leeward

* 30-35K’ Testing — Begin recovery at 30K’

* >3 Turns to Recover, no greater Assyms or Aft cg

* Use Non-Test Engine to maintain airspeed/altitude - Slow Throttle inputs
* IDLE Prior to Chute Deploy - MCR Monitor SRC Temps

* Chase, Tracker, or SRC Load monitor chute deploy — Call Chute Condition
Chute Jettision

xx° AOA xx®° Deg. XXX kcas & Increasing Low Angular Rates
Nose Below Horizon (Recommend IDLE, xxx kcas, -30° ©)

* No Recovery w/ Chute - Continue recovery controls, Consider jettisoning chute
10K’ MSL / 7K’ AGL

- Chase/Sport Assist MCR Monitoring

- No Recovery — EJECT

Flutter

* The Quick Brown Fox Jumped over the Lazy Dog
* Hope You Don’t Get Any

* Don’t Run w/ Scissors

* Terminate if you get Flutter

* Yada Yada Yada

* E=Mc2

Loads

* The Quick Brown Fox Jumped over the Lazy Dog
* F=ma

* May Your Loads be Less than 100%




THA/GMC

Slideshow on a Screen

FQO0020/PR0O040

L L FeLLe i DOLINL AQA 125
«  Prap maneuvers w/ throttle transients during alc sideslips will be accomplished with the
windward engine ransient prior to the leew ard engine transient when possible).
s Testing at 20K & 10K will be performed afler adequate depariure resistance & verified at 35K
for that corfiguration, after necessary aerodynamic updates are incorporated into the simulation
’ t Al e g aircraft will begin recovery at 30K

For_the 30-35'K fool 2

All tes ts will be co 1e ng lons with 3 discernibie zon.
+ Dedicated safety chase is mandatory for envelope expansion. Sefety chase/SPORT is
required tor altitude calls.

« Envelgpe expansion testing will be in designated spin areas f
spin testing, and in supersonk corridors for supersonic testing.

«  The F-22wll ba flown no cioser than 20 NM of a thunder stormcloud build-up.

«  The non-test engine will be used to maintain test airspeed/altitude. Throttle inputs to the non-
test engine will be made slow ly.

+  Unexpected afterburner no-lights or blowouts during fixed throtile afterburner maneuversw ill
result in asymmetric thrust, as aresult maneuversw ith unexpected afterbumer no-lights and
bilew cuts will be terminated until fying qualities is comiortable with effects of asymmetric thrust.

'UNCLASSIFIED 9

HAZARD Stabilization recovery parachute fails o recover aircraft EFQNO20/PRO040

CAUSE

sMechanical malfunction or parachute failure.

*Recovery parachute has insuificient authority to recover the aircraft
+*SRG jettison is outside planned release parameters, secondary departure
+Chute is damaged by high engine thrust

EFFECT: Loss o aircraft

WMINIMEZING PROC EDURES

«Safety chase, optical tracking, or SRC load instrumentation is required monitor
parachute deployment. Safely chase or SPORT is required to monilor altitude. Altitude will be
calibrated before each test as a part of the pre-maneuver checkiist. Control room or chase will
advise the pilot of parachute conditions after deployment

guvering, e e e 1S SV w411

e prit 3 en ediuce the risk te ca thermal damage
+Temperalures will be monitored in the MCR to ensure that there is no damage to the SRC struts
Al of the follow ing criteria must be satisfied to jettison the stabilization recovery parachute
follow ing deployment and will be briefed prior to each mission

-AOA < xx degroes -Sideslip < x degrees -pirspeed > xxx KCAS and increasing
-Aircraft nose below horizon (| d thrust to idle, xxx KCAS, -80°8) -Low angular rates
CORRECTIVE ACTIONS
i ir the pilot will continue recovery controls as per

* 1n
the Recovery Procedures, and may ¢!

onsider jettisoning the chule, in an attermpt to recaver
attempts SL/7

’ controlled flight i

Qniiny COVE M3l KA

In Conclusion

What Kind of THA/GMC or Safety Brief

Do You Do for Your Test Flight?

©  Battle staudﬁu?s
heavily shielded

| O O ptreee grmater W s Bhar Pt
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Safety Card
Briefed

Hi AOA

Requirements/Restrictions

Chase/ VFR w Horizon/ Spin Area Subsonic/ Chase or SPORT Altitude Calls
Terminate for Unexpected AB No-Lights/Blowouts

No closer than 20 NM to Thunderstorm Cloud Buildup

Ops

* SRC - ARM, GREEN Light ON, No P-Bit Fail Light Prior to Hi AOA Maneuvers
¢ SRC-SAFE Prior to AR, RTB, End of Hi AOA Maneuvers

* Prop Transients w/ Sideslips — Windward prior to Leeward

* 30-35K’ Testing — Begin recovery at 30K’

* >3 Turns to Recover, no greater Assyms or Aft cg

* Use Non-Test Engine to maintain airspeed/altitude - Slow Throttle inputs
* IDLE Prior to Chute Deploy - MCR Monitor SRC Temps

* Chase, Tracker, or SRC Load monitor chute deploy — Call Chute Condition
Chute Jettision

xx° AOA xx° Deg. XXX kcas & Increasing Low Angular Rates
Nose Below Horizon (Recommend IDLE, xxx kcas, -30° ©)

* No Recovery w/ Chute - Continue recovery controls, Consider jettisoning chute
10K’ MSL / 7K’ AGL

- Chase/Sport Assist MCR Monitoring

- No Recovery — EJECT
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