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(=) RESES N (Acquisition Overview) :
HAGEE B T i RSB R GAH) - 28/ EfE - ResESEHES (BEMRE) M Af]
HTF B T&E e AR EHES AR - EEISERA T E ¢

Baseline Acquisition Phases
q Ph
Concept Technology System Development Production & [ Operations &
Refinement Development & Demonstration Deployment Support
What are the Work on Complete Full-scale Long-term
feasible selected engineering work, production, logistical
solutions to a technology to develop production develop support for
user’s make sure it is processes, and updates, customers.
requirement? mature enough build/test full design/test
Select best for production. prototypes. Make follow-on
overall (component changes based on versions, refine
solution for testing and test results and production
further proof-of- begin early processes.
development. concept production.
(laboratiory prototypes)
work and
modeling/
simulation)

~ W eTPSER (Concept Refinement) :

TR R R E R R R AT T R R R R R H e AR T R (B R E L
B R AR SE) -

2~ ERHESIIEES (Technology Development) :
FHEWTE SO ARl - MR ARG 2R (A A - b m ) -
3~ THEEEMEESY (System Development & Demonstration) :
SERARI TAZIESE ~ S A e i R SR BUAR (65 ) IS ONIEEE RISUERR - B/
fEEE -
4 ~ A EEEE TS EE (Prodution & Deployment) :
PITREEENE - WREITRIAR ~ 8T R BN ORI TIE -
5~ H{FELSZRIEEL (Operation & Support)

RE B Rt RN BAG R BN R AER -

T&E AL SIE M T REA SRR (ERFRK) - M AR ESIE G - €648 T&E ~ DTEE
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OT&E ke Mt H Y Refieft: » I HEEER > sHEE ST E BT K (0 NERTR) -

AN 10y

Acquisition Lifecycle Model

re-=-== T~ User Needs & Politics 1™ — ~i
1 1 —_————T s msmmmmm—=- 1
1 1 1 Initiate ]
Y 7 My - v
Concept Technology System Development and Production Operations
Refinement Development Demonstration & &
Deployment Support
Decision Full Rate
Milestone A Milestone B Review Milestone C Pl’odl}ction
System . . N Decision
Concept & De\’el}éplnent & Plofill‘fl;;gg o1
Technology Demonstration, Deployment
Approval Approval Approval
Does NEED Do technology & Is the system
warrant further risk warrant affordable, supportable
studv? continuation? and mature to warrant
i production? 8

A RIERIR R > FaE EAER (20 LB Milestone A~B~C) » It & P& B TAE (BT ~
THESRE ) ST ME - BRG] AT —PEE: - W] T Hiot(EKEE ) REPE &R
B TR R &E - 40 e

-, !\‘\l()\

Technology Readiness Level

5 = Actual system, proven through
Production 9 . P C
Why is this important Actual system completed and
2 Full-scale development 8 ;
to the DT and OT P operationally qualified through test and
Testers? - . —
operational environment
Cannot proceed to next System / subsysterm model or profotype
Exploratory Development — 6 Soxa -
Milestone if designated 4 demonstration in a relevant environment

TRL is not met! Component and / or basic sub-system

validation in relevant environment

Cannot proceed to technology validation in laboratory

OTXE if designated environment

TRIL is not met! Analytical and laboratory studies to
Technology Developmenl—{ validate analytical predictions

Technology concept and / or application
formulated

Basic principles of technology observed

http://: ov.sg/content/imind

ef/mi atozlistings/drtech/trl/ 9
jer_c defPars/0003/image.img.

png
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Acquisition Phases and
Milestone Decision Points

‘Informed by Test!

Milestone Milestone
" "
Where are we? Where are we?
+ Baseline TRL + Baseline
~ Cost ~ Cost
~ Performance ~ Performance
~ Schedule ~ Schedule
+ Execution Status Risk + Execution Status
Where are we going? Mafl?gerflent Where are we going?
(Mitigation)
+ Program Plans * Program Plans
» Entrance Criteria * Entrance Criteria
‘What Risks Exist? ‘What Risks Exist?
* Cost * Cost
* Schedule * Schedule
* Performance * Performance
Decision Memorandum Decision Memorandum

10

MEFE R IR (MR (E & / (R KO B ERAIG 28 > A a] B HE - R
KT BREfGIRIE - IRFREIR AR A R FHE TR K > 1 R el 22 5 A TR RS ORI e (175 > #EH
DT&E(BF &8 HIEF) AAR AR 2 S R SRR K - OTRE(TFEICHIRT) ARt i de i 2 & A&
FHHRK > SeEMERR - KSEEME - S EEMRE - a8 KNGS (DTSE K OT&E) 3

e > (FEse BEENRE -

%11 A", 45 H



(=) HEEHE R 2 s (Test & Evaluation Process) :
SHETRATRIES ~ SRR  HEEEEE SR ) SOHE R EARER AT - (B2 8 T AR RIEEIE
B R SRR R ZE S E S S AR TP B BV R o] 5 SR BRI SR Ay B A 2R S T oA
SFHRE -
TRAT AR A 24 TR ~ BURDHIE ~ Ei s el S S B Y i 1 1R - B2 olas
BT AR T R TR OK » W% B e A PRE A (0 I 1 - 1 DA firale - ERRREET 8
BEREZE - TEHEIE RS IEE

Testing in the Acquisition Process

10C FOC

RCfoncept ¢ Technology System Development Production & [ Operations &
elimemen Development & Demonstration Deployment Support

Activities:
Pre-systems Systems Sustainment
Acquisition Acquisition
Basis:
Mission Need/AoA Operational Requirements/
Capabilities Document
Developmental
T&KE: Test & Evaluation
e e e e e —— . >
A e e o o o e o o o e e o
Operational
Test & Evaluation

HEABLEFL 2 EFRAT T

1P s OISR - sPRIZMM ~ 280 S~ TSR > R B AR
A Eal - R E SRR s 2t -

2~ TEHE S BTEZAMS ~ 28 R - FRETAZEEKEEMAVERE- T2
H o

3~ DHIEREERFAL ) 2B S © R — R MR T AR Y BB TS -

st EHEEY - 5P NARERS > B0 - KSR HEEEE - MG R 2R

REZeES G R AR - PRSHEEEEBEES AU T BN EEERE MBS

1~ IE R SRR IR IRE S S S i e - W R T A -

2~ TROMPTAEAEE: - (2 5 B ZET3EHYT SRLLT -

3~ TROAIAT A S (R -
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Comparison DT&KFE & OT&E

- DT&E - OT&E

— Technical Performance — Closest to the end user

~— Technical Personnel ~ Mission performance

~— Prototype Development ~— System suitability

~ Controlled Environment ~ Operationally current

~ Extensive Instrumentation personnel

— Extensive Contractor ~ Operationally realistic test
T environment

_ ;S'afety o f Flight ra S‘p ec — Threat representative systems
Compliance — Relies on DT&E findings

— Work with OT&E — Usually no contractor

involvement

~ Usually responsible to PM or
Engineering authority — Work with DT&E

— Responsible to the
operational authority

| What about my new car? |

28
DUGE I 5/ (FERFR SRAF k3% - R Tl NEP B 28 - a3 5ies - i DT&E Kz OT&E
Gty FRETE TEER RS T (H& B 25 B nT2245) > —J5 1A R 3 ER R R
1E > ST E A &8s AT T -
PUT R M RF Al et -

Flight T&E Process
Overview

R . ¢ Validated Final
equiremen S_T> |_> Results (Report)

Intermediate Results

Resources
1 Provision [T H Evaluated
v Data
Requirements
4 ——— Plan Execute Process & Report
Test Objectives .
& Methods Data| Amnalyze
T Processed
Data
Results

33
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Requirements

Report
Plan Provision Test Evaluate —

The process begins with the USER’s Mission
— What requirements are needed to accomplish the Mission?

Requirements
——

1. Requirements are based on user Mission needs/shortfalls

N

Requirements are franslated/interpreted into specifications

3. User requirements and engineering specifications are the
basis for test objectives

a) Confirm specifications are met - DT&E

b) Confirm system is operationally relevant, useful, and
ready for fielding - OT&E

I Everything in T&E must be done with the USER in mind! I

34

1~ FROKRFEEL © B RIMEBFR R I EFN AR MITR EEHRF A e 2%
ilfi 1 DT&E £ OT&E {EMIER -
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(6) R R EACHEASS RAEF T
(M FEATTRMENEGER - R THIER - FFEEE S FAISS RAE LR -
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(M) EECHIENREAL SR (OT&E Overview) -
FHEEECHIENEEAL R S ~ S8 ~ DT&E K OT&E 2 —f B ~ BRE T EERE EME K oms
75 B (W ER R AR B4R AE > ZE4) ~ COL/MOE/MOS/MOA TEF K ETE =, ~ OTSE JER M & & T
aRae -

1

~ VERORIEETAL R 52 B © PEIT 1951-1958 4F » BTN - AENEETE - MEAEE

TRESE ~ &K - TIREMEEFIEEINE - PEIT 1959-1972 £ » ST RASHRE R R AL
PR - SRR R MIEEFEE UL - PEIT 1973-2003 4F - HFCBLER
IREHAE RERAE S RO MGG AL - B ESEEE - Badys -
B M R (R (s F BR A e R M

* DT&E Kz OT&E —fie HAY * MEECHEEHE HAERERSUR e (EHE R K - AElafes

KEH -~ VIE ~ BRGNS -

* (FBS R R e e ke« RIS GEHE B T et S BEMERYETE > VA

R (PR R SR TS+ 0 DA R (PR R SRR D -
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-
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(A)AISEFE © ZREAEEB T3 R » RREF R HAA IR A A KRAVEE
(B)TFERAISEIE © ZA5E i E (S Bt EF R YR -

(O)HEEE © NRYERY - BHSE N EOTENFE LE ~ FREHEEiraE(F -

(D) AT+ B4 (s 38 S A5 2 RE

(B)UCFCHE - (EEREREE N A ML R it B EZ RETT -
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FERE -

TANEME R G TR REMT - TESET S PR AEET oy - R e A e fiiastt » (H g R EE
JEVE » K2R DAF -16 BBl » AEaaHG iy THE R EIRR e (RBE K BB ) » B Eh 1 &
29 DR ST BELTEE FH) R R R E I R Rt - AR B R B A SIS (R A A Ry A

4 ~ BRSRIFREGERE - Rt E - BIENEE aHE R E &R A HIE T2 EIFROHE Y

flith - BRI (R RGBS T TR E B VIR 7S - iism M R N MRS - T
TEHEH () AR R S A ENTHF /e )] » BEUE AR w1 C-17 2&
R e R ~ e el Bt R 2 B B PR AT A L Bk s ey 2 a7 2

Mz 72 (MOE-Measure of Effectiveness ) Sz fE 472 (MOS-Measure of Suitability)
TEFNETETT > TERGUEIFRERR T RN EEHB AR - 7H BI5H § { FEE RE A BRI 5y T oA
sl AR - 40 C-17 MVHE ML M-1A-1 FEGH S 2RISR ZBE

aFfdifrE (MOA-Measure of Assessment) EFMETETH » fEEFHNAGTEBG AT
PR T TS 2 e R R sHE R BTSN EAAETR K sTERUEHENEE - WH
LA o | R M T BRI SR (R R - 0 - M C-17 SR & 2 ZE A/ NEOHIE C-17 224 458#
M-1A-1 EEGH SR FRR R © & DARLEL ~ Bor ~ HIE ~ 3G - &5 - B aiAmit -

5~ RECHIE AL 2 A1 R 75

TERCHIEE G ML EE T ~ Bl ~ R rdd iR « A2 B2 R A (1REK) 8157
TRIEE: > Wy LU &8

(1) FHA/ WA FeEEE 52 (E/IOA-Early/Initial Operational Assessments) e

(2) P FRORIE RS (T0T&E-Initial OT&E) ©

(3) BEFEUHERSHE (FOT&E-Follow-on OT&E) °

(4)FE M (Combined DT&E/IOT&E - Combined Test Force) e

(5)BFSAEECHIEEFE( (QOT&E-Qualification OT&E) e

(6) N EEFHEREEE (MOT&E-Multi-service OT&E) °

(7 BERAThT 2 FR S (TD&E-Tactics Development and Evaluation) e

TERICHE T AR i % VR DUE A S - $R 0L a0 hei s - W RF R[]
BRGEHE RGN EAEFAERE T A DARTHE B KA 2N HBIE T > s TRE S S
e MAEHEE ARG RAZ P & B el ) & F ROf R - i AR TRIE &
&Kt ERIERE T OGIFREECHE TSR - (FRBEUERSHEEVIE T K 2 45164 -
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(1) TERCHEF K BB R HEAL (OTEE Require & Criteria)

SHEHERRAE SIS ~ TR oK/ RE I RAMRFERfE /1 5z COT ~ MOE/MOS Jz MOA FEAZRMEERHA
TR B T R ERICHIEE A R RRER SR/ BE J1 S MFAE B {E BB A P 2 S SR oL B 1 R BE R AH A
SR AT AR 2B A EHY R -

AR P AR ETEE AT e R [E]  (ETHESRY AR AR S A= R - K
HIZAE(E B T ZAIE B G2 - R BRSBTS T EE G 2 o i SR & > F A AR R BRI
SR EE T oK - BRETHEERS - HIEEE I RE R3stHae

BRI (Mission Need Statement ) ZRUEMIZAVERE LA - I B AL BIT(E
BHITE K SRR B R R 2 -

VEEREESK [ HE ST (ORCD « Operational Requirements Capabilities Document )i& NTPS
AU A R MERE ~ BRI RS A2 ~ RIS EREEH - AN - BES R 8% - ot -
GRS TREENBHRE 2 S - 1F Robftad R ARRICHEERAG ARG - LLakatRlEoR H KBRS IE
BGRRE  UREE IR R S R R A B R T EE I A E V2SS (gold plate) -

SRR B B S M RO FE MR & FEBHRERG IO AR BT BIRHETHE B Es e B iR
fE(Objective) K[ If{E (Threshold) » FEEARERG AT 35T 2 224 » (e A S MR RE IO A ZE 5P
18 > AEE M R s F R / MERE 2 B R T G -

B2k /RE S RETE]E (RCCM - Requirements/Capabilities Correlation Matrix) @ FH{EEE/
REJISCMFEN > BE A E ARG - SEFR KB R RS IR T =8 - SRR
HHVEE T B (AN EFTR) ©

Example RCCM - Part I
System Capabilities ORCD I ORCD II ORCD III
and Characteristics Threshold Objective Threshold Objective Threshold Objective
1. Non Afterburner Yes
Supersonic Cruise !
a. Sustained TBD 15M 15-1.7M 20M 1.5M 20M
b. Dash TBD >1.5 M TBD 24 M 21 M 24 M
2. System Availability YES
a. MCP TBD 90 % 85% 90 % 85% 90 %
b. Break TBD TBD TBD 5-10% 10 % 5%
c. Fix TBD TBD TBD 80-90 % 82% 83%
3. Radar Yes
a. Search (tgts) TBD 12 TBD 16 8 16
b. Track (tgts) TBD 6 4 8 4 8
c. Search range TBD 250 150 200 150 200
d. Track range TBD TBD TBD TBD TBD TBD
4. Terrain Following YES
a. Min Altitude TBD TBD TBD 100 all WX 200 all WX 100 all WX
Note 1: Values of system capabilities, system characteristics and critical system characteristics may change
as the system matures.
39
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AT EABE R AT RO TENAERS > FHR(E S & M T E KaT7E oI
RHEAFEAE COI » R MOE/MOS K MOA(T NE A7)

Test Planning
Dissecting Requirements, a.k.a. The Process

| Operational Requirements Document I
[ |

Mission Description
[ |

Mission Tasks

Operational Issues

L] ~
Critical Operational Issues
il * Test objectives
= e Methods
Measures of Effectiveness >- . Test points & conditions
Y * Data requirements
Measures of Assessment

43

BESHEVEMREERE(COL - Critical Operational Issues) * HIMOE & MOS EETEHEFHEH AGSE
ERIGIRIE TR TER B0 > WIELIMRES B ~ A B AS(E S P IR (E Gt > 2 AR B =03
B Eﬁuﬂﬂ S EE S NMREBENEER AN EREETTIEETE (W TEFTR) °

Operational Requirements
Capabilities Document

Operation & Maintenance concepts
Performance capabilities

Key Performance Parameters
Critical Systems Characteristics

COIs [ OT&E Test Plan |

*» Based on Key Performance Parameters ﬁ » Test objectives
and Critical Systems Characteristics /
[ MOoEs/MOSs |

* Based on ops & maint concepts

* Test Methodologies

o BENEE SISl s P e Test points & conditions
. A
» Data requirements & analysis

» Based on performance capabilities

67

W35 ME B & (MOE : Measures of Effectiveness) & % & M i1 & (MOS : Measure of
Suitability)  EKEIHIEEGERES | 2 AR EERRFEERE T > FUTHER TIENE(LIE
1 VR By R AR RCHIEREY - A0 BB R 0 REDZ RIS 86k COT ¢ AR R Er 85k

MOA -
%20 H, ¥ 45 H



FAL M & (MOA : Measures of Assessment) » BFESHEI L NEGHEIEE « L4 TR M MRE
Pt > FAS TR R e S 40 8% o DR R BRI S EBRGR A ~ s M R FE Mt A R > HLA
TE (Fat ) 5 =0 T IE

Measures of Assessment

e Measure of Assessment (MOA):
~— Compare--Differences/similarities between two systems or functions
Compare time to update position using EO/IR sensor vs radar
— Demonstrate—Show operation/function under operational conditions
Demonstrate radar power up on an alert launch at Thule

- Determine/Measure--Actual system measure in operational conditions
Measure time to change an engine in the Arctic

- Assess/Evaluate--Subjective estimate of a system or function
Assess workload for multi-contact prosecution in North Atlantic

~— Verify--Quantitative data versus ORCD under operational conditions
Verifty availability of V-22 during SW A forward operations

— Validate--Quantitative data versus prediction under ops condition
Validate Mission Planning System low-level flight fuel predictions

!

!

| Under operational, real-world conditions |

61

1 ~ Btz (Compare) @ ST £ %0 (BRA R b3 350/ 247 ) Z RERRHTTERER
2~ B/r(Demonstrate) © sEUARZEEH | R AFAEIFHEIRE b 2 HIERAE -
* JI&E (Determine/Measure) * SEHEZEEMH /| R GAEFRIGRE T 2 8B FRUEE
affli(Assess/Bvaluate) * ST/ 2t fH G AR E(EER) -

5~ AEg(Verify) @ BMERRECR /BT8R - & & SRR EUR /B -

6 ~ Bt (Validate) * FE/FRERIEIE L NG 2 RIHBEREE -

PAFBCHEEEAL AR - B2 Bl NTPS FraTE < ZRR8I8 AR E - (EAEESAEE - AT2EH
Fem 520 0 FERRFRICHEE G TH H 5 Rost -

B~ W
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() TFECHIE RS SRS 71 (OT&E Documentation) :

ST RIS (55T) ~ JEETEE FONE RS & S i B - TR BLHIEE T R iR S 1Y
NAE R ESTEE] - 352 B 5e BOHIERETEE S pietici S et » AR iRoR - T AR IEAa T sy
s FERR LR B &G (E 8 R AR R - W2 B NASHYEISE - DUT HEHER
I B 2R -

1~

AEAB RS © 2R OEEE > B IR R NRTER  PUSEB TR » #IER
» (FBER K/ BE TR R E FHE TR KR 235 I B Ry I ZE5 Al CHIsAaT SAYECEE)
BEFTREHE (2B R A7 B KSR ) ~ MIZEAGET (R ~ 28K IR ) Kof#
Zabfl (L EREBE AT HET) - F=FEE AR EBI T - SBIUREE R 2k
17~ BRI E A& Ry ZEGER -

FaH OT&E HAFRHLAEAE 5 - A8 - HOY - HEERE, - #6E - [RE) - S - Bas

HE >

RHEEEHIEE MR RGEHLE S -
2~

itz ARG SRR © RIS AR 2RO 1 - A E I E R g B
RAGHEGEATT » AP Hta 1 - ATERORD A B - BB FRELMAR » DR
ok T 1 1 AL R AR AT <

» SRR HAS U RS i S BRI ER - R AR E

o SR IR ERHVIFR - MR R R B R R R FT D AR K
(BB ERE IS - BRIFTEEHEE S HE - IR S B TR TR —
HREH - e MBI HAY » HBEER - dhmid s - Tefiros RERAAR
PR(E ~ BE ~ (B R MERARFPTRR Y EGH, -

HIER R S R AN AT
(1)

(2B -

(3) BHFECHIE) bR -

(4) (TF5 A -
(5)COI/MOE/MOS /MOA fé&f4: -
(6)HIER SL I AL -

(7) FEBRHIERBR I -

(8) HEX =Bl N BECRE -

(9)3 Ml A B TIE A -
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(10) HIE R EGE R G 6 AP BRI - MU0 » BuRERt 230 ~ Bug o ihidatsm - (&
B~ SRR -

(11) 453w -

(12) = -

(13)BERedak -

(14)0:45
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() FEfEEHEMESR (Crew Station Evaluation) :

PRET RS TEL A T 2 B (% » S RRR T EU T T 2 B A - L a ARSHIE -
R 23 ~ P24 ~ BEREE BRI » BRARER ~ AR S S A B B e e T
ZERITE > Sy

1~ ANBHIEER © DUIIEER 1998 FEIBEER A#EA - 2RSS ~ LHEEEE - &Y

FFERE - MBS RAET EIRREE (N E) - FHEERERY -

Ailrcrew Measurements
(Page 22 of Canadian Anthro Study)

——Ic:: -
Yy r
Stature_ Sitting Height Buttock-Knee Buttock-Heel Functional
(no shoes) (crown to buttocks) Length Length Reach
(thigh length) (back to heel (back to tip
no shoes) of thumb)
Task - measure yourself and determine where

you fit compared to population of interest

10

2~ FERESGT MU AR | FHEAERUNE R IIRIRERR K - IS REB BRI -
FERE BN RSB R R (A0 N B ) - BRIR U5 ZE 2 2 I RE B A 48 (MFD -

multifunction display) °
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3~ ERIRS - e (TR KAL R E A BRI E R R - R THEIES 8615
BUIIRGE R T dmAa) ~ SR (1EAE) ~ KT~ (& - KGR -

4~ RSB HEEUR G SR EERGERIE MR AGER AT B - AN EgERS
JEEIR S AR SRR > HERE R AR LN -

5~ BORARH - et PR RS R IAIFIE R S B RIRE - F AESEE - FE K
R AN ©

6 ~ FEAETRES © BIEAESGE TR & A8y > S A SR HE 7R, - SUREE
RS A T RE IS > ERMER BRI E 2t (BRI ~ KRR KTTH
fE) ~ ARSI )7 DAIHERF e BB - e EE—H 74
A NEFTR -

Al
Human Physical Human Physical
Restriction Restriction

56

7~ HEA MRS - B RORT TR R AR A s > ISR B AR 2 S R )
ZE ~ AMERHBNEE R (208 /A0 T8 SOk A B /PR & B SRR -
FERERF L2 PRI IE RUEH R E S TR TR LA - e i e LUE - (F#hE) -
SRR S E TR TR B g I R IES S HAUAE RG] - (EREE TAENEE -
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() SRR AL R 22 S B (OT&E Risk & Safety Management) :
SHEEREURR E R - A KRR (THA - ISR e FAS ) s - I ER ARl
FAHAZEE(TRB) ~ “2HFEZE G (SRB) ~ RITEMFE (FRR) Z HAY ~ AR EAEACAETE
FEME T HBAIE - TR TR T BRIME (R TRIEUE - SR E G5 2
BRfEAE - FLAVA LT ~ b ~ el e ke ez g -
FHANRIERE - ELERRRS TR B8 AR EIEE » HE TR IR
EENBET B SHHE TR - AISe D ERSEG BT e ~ JEUR S AR RROHEE - TR
IR, - b E TR S N E -

“Risk River”™
(Known vs Unknown Risk)

Unacceptable Risk I M
v [T ———
o
= s .
< Acceptable Risk .
2 [E Unacceptable Risk Control E
m s I 3 —
SR Acceptable Risk ~
1}
Unidentified Risk T
Omission and Commission l
16

TRz AT J50A T > ATl o) et AR B o AT (FTA-Fault Tree Analysis) St fEREER 7 #r
(FMEA-Failure Mode Effects Analysis) » BHiRE /& H4S R S84 EA T EEE A S
SR > SRS AT B S BAH R A 2 BE - AT R e E &S SR T 04T -

R B 5 50 R MPR B 8 - BE S R HH EA B BRI SRR (g - P DAL
SRR B A L+ WL R B M R 3 AR RS T RE PR AT > OTEE A9 A/ o )@ 2RI EE
{5k P Bz S 3G I B 2 - P DAME SR 22 H H T e B s IS B A O HEC B A - DAL R4
{HFH fe 2% - TlE Ry NIPS FRrfE H 2 MEt s o thts ([EfksF) -
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NTPS Test Hazard Analysis Worksheet

Test Hazard Analysis Worksheet

Test Title: “ mghsubjedive Probabn].ity of Occurrence
Hazard Categos
Stall Testing wsorric 0777
Aircraft/System: eritical 722 y //////// ./// <h/

- >

Example

Identify Hazard Hazard:

Analyze Hazard

Aircraft impacting the ground

Cause:

Failure to recover from a post-stall gyration

Effect:

Loss of aircraft and death of aircrew

Minimizing Procedures:

. Stall testing will be done at a minimum of 5,000 ft AGL

1

28 >
COntrOl Hazard 3. Forward cg points will precede aft cg points.

a

Reassess Risk

. Lateral fuel will be balanced prior to stall tests to within five gallons

Stall tests will all be done at idle power, wings level, and with a bleed rate of one kt/sec max

Emergency Procedures:

1. Minimum bailout altitude of 1,500ft AGL will be briefed prior to each flight.

Risk level (after minimizing procedures taken into account:

High Med Low X

Assess Risk

42

PEBR

NTPS &\ &S

E®r(SRB : Safety Review Board) &7

THE B RS HErETE - i A Z B2 (TRB © Technical Review Board) -

FIEH - NERy NTPS HEtat b msE A -

FEMHEZEE (FRR © Flight Readiness Review)

Process

User Requirementsl

|

Test Objectives Test Plan

Brief Upper

. ) Test Plan &
Coordination Risk Assessment

Cycle

(low. medium. hazardous)

Test Planning Review and Approval

Safety Plan

Safety

Review
Board

Flight Readiness Cleared to
Review (FRR) Schedule Test

58

[EFERRK - WatatEakat kBB e G H R NEHEHZS i PUAE

RitrEFEZ

FTeR

E & (TRB : Technical Review Board) » B AsFt T KB HEEARTE
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LeEEZEE (SRB * Safety Review Board) » HHYIERERDMETE H Al gEEE 2 HFx ~ [
&g~ 77 % B\ 2 S PR A B2 A2 -

TRATHMZE A (FRR * Flight Readiness Review) @ HHEYEMERIIRITHEEBHITHT > £H
B TE R NERIEIISIIT TR /N B FPEE ST T - 3R R RS IIREL
PRIFHERS - WG FEFFAESY TRB J SRBIRAZ eI Tl » A i TR TRIGERS -



(1) HEA R e B 5w (Closed Loop Handling Qualities) :
PRETTRAR R i SR » B R E A 5 Bt 2 p TR E A - ST —
PR B A R B R R EE S AT » St RS PATUIR PR 1B B R JBEAY - IS A5 & %% (Cooper -Harper
Rating Scale)fFiful - SRIEFHEBHAEIZIGE - AR ERNTIE K HGHE - 372
[ELEE B AR E AR - A1~ REIIREA Har iy 48 B 1F -
LU st B S AR ER A -
1 ~ B ERE S R fE 2 M fTZE A TRIT B IR A B T - ARG RENI K
TREEEERE - SRR TR - RRE) TR - SEREEIRE R R HE
R - TEZRIM - B TR R

2 ~ BIPAIRPE S AR HE 2 a2 fize eR SR T B R - HRE) -~ PRt g
FESETA BRI R I (B 75 2 B 5 [ AR M A - B PR B 7 4H 0 =

CLHQ Block Diagram

|| Other Factors ||

- Environment
- Information transfer

Requirement . ¥ Control ¥ Aircraft Output
Pilot L
A System Characteristics
- Stress - Augmentation - Controllability
- Distractions - Trim characteristics - Performance
- Surprise - Force vs deflection - Engine
- Training - Friction - Stability
Feedback

21

[EEAT - WA EE R 2 (Cooper-Harper Rating Scale)EAE 1940 F| 1970 £ » HIAKAE
George Cooper Jz BobHarper FrétHiVEEESE » BV EEHEEA B R se 45 75T
8 > DU 24 TR IR B ZE N Bt KO (RFERA ME) -
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Front page

Cooper-Harper Rating Scale

( ADEQUACY FOR SELECTED TASK OR AIRCRAFT DEMANDS ON THE PILOT PILOT \
REQUIRED OPERATION* CHARACTERISTICS IN SELECTED TASK OR REQUIRED OPERATION*  RATING
Excellent Pilot compensation not a factor for
Highly desirable desired performance
‘ Good Pilot compensation not a factor for
Negligible deficiencies desired performance
Fair - Some mildly Minimal pilot compensation required for
unpleasant deficiencies desired performance
Minor but annoying Desired performance requires moderate o
deficiencies pilot compensation
Defidlendea Mod ly obj bl Ad te performance requires
- arrant deficiencies nsi pilot comp ) 9
Very objectionable but Adequate performance requires extensive 6
tolerable deficiencles pllot compensation
Adeq perf not ble with
Major deficiencies i pilot P t o
Bekcianc Controllability not in question,
require Mai C pilot comp ion is required 0
improvement jor deficiencies for control
Major deficiencies Inmpsa pilot compensation is required to
retain control
Is Improvement Maior deficienci Control will be lost during some portion of
it controllable? datory ajor deficiencies required operation

Pilot decisions

*D " Hon | {gnation of fi
Cooper-Harper Ref. NASA TND-5153 subphasesouithg{:ggmpanying conditions. of Wight phase and for
e =N
DEFINITIONS FROM TN-D-5153
COMPENSATION PERFORMANCE
The measure of additional pilot effort The precision of control with respect to
and attention required to maintain a aircraft movement that a pilot is able to
given level of performance in the face of achieve in performing a task. (Pilot-
deficient vehicle characteristics. vehicle performance is a measure of
handling performance. Pilot perform-
HANDLING QUALITIES ance is a measure of the manner or
Those qualities or characteristics of an efficiency with which a pilot moves the
aircraft that govern the ease and preci- principal controls in performing a task.)
sion with which a pilot is able to perform
the tasks required in support of an air- ROLE
craft role. The function or purpose that defines the
primary use of an aircraft.
MISSION
The composite of pilot-vehicle functions “TASK
that must be performed to fulfill opera- Th — K - d i &
tional requirements. May be specified for ; A ug Senials aslsxgne fa prut 9 oo
a role, complete flight, flight phase, or REIOITIC ;n ‘;0”79 et!og f?‘ ?1' as repe-
flight subphase. sentative of a designate ight segment.
WORKLOAD
The integrated physical and mental effort required
to perform a specified piloting task.
N 4




TR E ERE B IR FLE M5 B R £ (A0 TN E]) > e st B SVEIRIERZEERE TR
PRIZETRAR (L L IERE > WEORIN Ry EREE A I > SERE R ErR - BN - B E SR
HITEFE > AEHAEERE - HERE - WP ABERE EEE - EESIEE A SRR

BERRK  RGRATEREEANS i)@uﬂlﬁ%ﬁﬁ%fﬁ HEZIRIEZER ©
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(+) FISERE ~ 4R - 128 ke o] FH FERE 2 (Reliability ~Maintenance ~Logistics &Availability)
st DA VRRORIGET AN (17 T ME M S ~ BEAS1R % By ~ BRA ~ AI5ERE - 4EsgfE
B R ATHESIAE - 1 OT&E MREEL B A sy At B H RS  EIEN:
BATHEUGHE - SPEZ MRS A i E ~ B SOE -
TER e B RS - 9%~ 3t~ HE R A A PS B AR TH RS (G S TH LY 28% » 1
E(4E)sE ~ MHAETESE ~ JISR - N BBLIECHEE - BUARTRTT MERT SEEHIRIRS - ANGEETHELY
72% ARG R S PR AT B (E BB SR AR P AR E Y A 0 ETH DS RELL IR R BT

Life Cycle Costs

Acqulsntlon Cost
~*Research b
*Design
*Test
*Production

Supply Cost

Operations *Inventory
*Personnel *Material support

*Facilities *POL

Maintenance Cost
ePersonnel & Facilities

*Field
Dt |

atning ©-os Technical Data Cost
*Operators
*Maintainers Rev151ons
*Simulators

i
Test & Support
Transportatlon Retirement
Equipment Cost
A Eetia A e Disposal Cost L

AISEE ~ 4ERERE ~ IRENN AT AR EFR A A&y By - SR EE) ~ S ~ Rt
KPR S VO R R PR - 5720 e AR A e RO E P AR S e I THY > 1A 2 AE
B e AL AR TP RTRE SR Y > BT DAUERHIEY A R R R BG 12 S & R AR
SEIFRGRA T THEY > MEAR e S 2 IR~ BARE -~ R ISR RS (B ) SedicRs > LA |
ATl i H > FERIIEI R A AL R EIE AL - 75 e SR ] KR A B R 1B T R 5E Rk
[y -

BRI HEER

1~ HEGRERTE N B (BRI SR A BRI TRAE (T AE SR ELEL N R i Il 22 ol

75 -
2~ THRERISERE ~ SEREIE RCSOPRITE L FEIAIAH BB (A (BRlliR )
3~ AR ~ 4RSS NSRS S - EARFER AR Z ATHE -

4~ KEC57HY OTSEE HIENTE B BLERENE Ay T R ENV RS R B2 m#ETHy - —ms
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TR B =R IH H AL % (E OT&E MIEEY 85% (Bl & adum Bt Z AR fsi g - &
HERHEIEER » MR B R # ) -

BRe R s RN HEY -

1~ SERACHIE ARG -

» BRI RS B Atk -

» GREER B I RE -

* BRI RIE (RO BT - WA RC % -

* B A R AT EA R E - ARG -

HTEAY A B i B R R ~ AT SE Rl 20 A ST TE (4) i LIE & S iEh
HE > LA OT&E A E(EFESHE L — BT LA - BOMEEHE N S ER B & A5
RML&A HEFE K - AREZ A0 ml S5 RML&A F5oRWE? LA N Ay e H AR R TS B350 ¢

1~ (R RN/ FE g M S s IR OK -

* (B EE BRI R ESR Er B THE AR FE -

~ EEEE (4E) SRS ~ BRI T R FBCER K -

» AR VRGE T HIEE B AT TS RMLEA 755K (REMIE B ARE R P ) -

- BEEEHE ()RR > KRR - Rl EEIREOVEN - Mty - BTt
F) -

6 ~ FEE(4E)ERF] - AR - BEREE - mAE(HES -

AT RML&A JFIGRARE AT REIAIERET 22 TR > ISR JE ~ A E Z e Bl 247 ~ Mnitn
ELEE (fFEO IR ~ $Ui0A i Al 2itiiihs ~ BB R e eI sHR (LG ) »
RML&A 5% (& OT&E HE 85% °

BIERR ERFEZRITRE 4 &1 > DAREDHAS ~ S ~ ACFRRE MR EA FHGEUHE H 5 R E
B> SHEHE (4E) s AN BB BB ~ SATIREI LI AT Rbiefe] > MESR T2 S 5 -
WS L BRRDMSEFENEEHE PN RS S0 - WARIETHEEE AR -
HEAE(EEERAR - B4EENS - REMIRAR)  IEAEmFEBT TR H BRI
A S EHEEER - AR SR G PR S (FOTSE) R EH H -

[, B S Y " I |

[, B S Y " I |
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» COI ~ MOE ~ MOS Kz MOA HESE * FER R A4 - BEJ/HENAH]E COI ~ MOE
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2~ PERAERALSRY © B
e A AT SOATRINS . WRSTLRTS i
SRE I T AR RSN LA TE g e (G ER e B R ST i > $HER

-

Crew Station valuation
; + s

@ Cyelic Pitch Roll Trim SWik h
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(2) 1 AR -

 GanRraN _

. - con |

= 't (124975
!

s 128.250
YLOC
10850 |
= 112.80
"‘—“._m, VLOC =

&
——
v

Test Altitude 45001t MSL (@ 120KIAS
Depart, Card 1, 2 & 3
Card 4, 5 & 6, Return

4 WAY POINT “A”
hold / Lloyds Landing
3 3

WAYPOINT “B”
Ranch 1

WAYPOINT “C” ‘
Fairmont

21
Test Flight Summary
- PRI L e R
23

%371 H, 3t 45 H



() IRAT AR Zn g M -

Light Blue line ©* GGASATS tracks
Blue line : google maps tracks
ALT ® 65001t/ SPD = 100KI1AS
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4 ~ RML&A JIEAHAS SR © 7 4 SHLAPFEDHAE ~ S~ KPR MR (S ECHE A H
WERASIEE - sR/NHPET REETZ0 stBRZIRE (4N BT -« BRIERS
* BTHREI TAERTRE AT ] RIS IR T -
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IRWING Jha=2 = Sl

(—) AERIE R BE S B S (SR S ERHIEAR i Z A - EIRsd TV EE H
AR BABTIFER - Bt hE) - HRNEEERM - TRV T
RETHEEE > ARG EIES BN L > SUAREREE S H<2H
o~ RIHZSURE R TRRATFISE > A m] A R0E R B PRSP R RE

(D) BEEHKEEMFLMEEE - $HEERETEFERES D > R E RS EH
Bk NEERE/NEVTETEET - o] DR % BE S i a st pE e s S T &
g pote o BETURATS: > SR EEAE -

(=) EEKRBEIFEE LB - B F R EE T 5 B8 18 5 & A Ty 7= 5L B gl
e o R E RSN - (EERMEEREK SR BT 2B R R e H
JEELE > FRREREMT OIS H S EAM N R RE - HIFEREHAFARERIEEL
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