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A Study on the Approach Methods with a Constant Vertical
Speed for Diminution of CFIT Accidents in Non—Precision

Approach
B. H. Song, H. S. Sin, K. B. Moon

Abstract

Traditionally aircraft had descended in steps to level at the MDA (Minimum Descent Altitude)
during the conduct of non-precision approach. This "de-stabilized” method of flying an instrument
approach procedure is considered as a major contributing factor in CFIT(Controlled Flight Into
Terrain) accident and increasing pilot workload. In the effort to reduce CFIT accident and pilot
workload, VNAV (Vertical Navigation) Approach has been suggested as means to manage the
vertical component of non—precision approach procedure.[1]

But In the actual circumstances in Korea, VNAV has not been using to reduce them because
of many restriction facts and no published VNAV chart in particular airport. Therefore we are
suggesting Constant Vertical Speed Approach Method, which is required few restriction facts, and
the pilots who are using this method will experience a similar method like a Glideslope during
proceeding non-precision approach. Consequently, We are expecting to reduce CFIT accidents and
pilot workload.
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System)t} ACAS(Airborne Collision Avoidance System) &3 #2 3

@37 Abare] dde AAsAE AT AdrkE A AT

A A AAFeR FFrAe diFEE9 80 ~ 90%7F EE gEdd FARES Q1Hadl
(Human Factor)ol] 98] #tAsta 9lar, o]F oF 70% HZ7F ZFA QA agle] 7|dsta Utk &
3] AA xEA e AMY R FF7IAT 22 5 CFIT(Controlled Flight Into Terrain)AFil7F ¢ 60% =
7bd & v &S Jelz uh[3] 9714 CFRIT# S&d55F{do] 2Estes 434S 71d &3717)
FUE AAFA Kot AulA AFoly FelilE EE FHORE HPste] dojuh= AFILEA Ao
2 4 4], o]¥ 3 CFITAaE ICAO(International Civil Aviation Organization). FAA(Federal
Aviation Association), FSF(Flight Safety Foundation), NTSB(National Transportation Safety
Board), ALPA(Air Line Pilot Association) % ISASI (International Society of Air Safety
Investigator)®t 22 FFAdE AAA L Y= FAVTFEEE FEHG wolgith o]d ma} XFAL

& F Az FEARAE E9F £ e B ATt LEHAL hdEs gE ¢ e B
Aargo] MUt

53] CFITAa= vAY i Al 7P wol s aul5], olelgh CFITALe] #A4E 8 o
3 58 37| FMC(Flight Management Computer)E ##3lo] VNAV(GPS/RNAV)H 2 S
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a8y A 2 Tl ZFAF VNAV(Vertical Navigation) &2 AF&317] 93 HEAE

(Approach Charts)7} #3ks o] A ko, VNAVAES H3lAE o8] AlAE o] doiA Ful9

RE TP AR F4d # = Qo 2HA FlddE FMCE ZFslA e dgrjdx 14"

& 9li, VNAVAZIE SAeAwr Algatate] Ax vl AU A 2EALY] 2] Bah(2he] B
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2 AF7t Hoorgtt
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1. CFIT(Controlled Flight Into Terrain)AtiLo] tdt o] &% &

1-1 CFITY A9

CFITol #3 Aojol thsto] dyud thaa 2

)= FSF(Flight Safety Foundation)olA & CFIT# “23 $Xdo] ZF3+= #AIdAHS 714A &
*7]7} ShHdol AAEA KatE dEjelA Aoy, FollE e

"2 Aosla 911, Boeingol & CFIT# “7|Ado=z AAH g
T Fol= 2 vadste] dojubs AT o8 At

SP RN E AERER AT53E (20013209 od CRIT# “zxadAe] AdFsz,

G377 AR AFHE FHddA 2FALY FFoR AW e Ey FEetE AT o2 A

ostar gt

oAy e &S Fgsle] B uf ARF o CFITH 3 $5¥Yol %3t WA w= 714
Hod GAJAQ &5 APdel Alare 8-S BEw oA Z2FAY FFY AR AWl
v FelE Ee R FESY HAE e AMLR FAAE oAt

1-2 CFIT A}ae 2A
A MAFeZ 19873 FE 2004374 A3 X E A2 A8 A E(Commercial Jet) 371 AbaL
3 = CFIT At7F 7F8 28 veS 2Asta gt Lo &= LOC-I(Loss of Control-Inflight),
831 SCF-NP(System/Comp. Failure or Malfunction(Non-Power plant), Fire-NI(Fire/Smoke
Non-Impact) A2 Ab2 &S EIth <F 13=2>
H A 37 AFAEE B8 BY, AAA LSS HE, 585 T dAALY] 2/37)
W AE AL, 53] XAl Abae &
@, olF &2 8 UeRth <i 23FE>
AT 7ol 3 CFITA &S BA =4, vAYD dA] 7H 22
zZ> 714z A0 W& CFITAFL&S oFgto] 40% o] A4S A dRx, 53] F7HDay time) IMC %
Astoll A 48% A=z 71 22 AlE&S Ryt <# 43x>
AgH o 7|7t ofzteltl IMCxAS e HAAYE Hs & A5l CFITAML & o] =8kt
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<E 2>
Phase of Flight in Business Jet Accident
1991-1992
Nonfatal Accidents Fatal Accidents Total
Ground 6 1 7(2.8%)
Takeoff 33 8 41(16.3%)
Climb 1 4 5(2.0%)
Cruise 18 10 28(11.1%)
Descent 0 0 0(0%)
Approach 44 40 84(33.5%)
Roll-out 81 2 83(33.1%)
Go-around 1 2 3(1.2%)
Total 184 67 251(100%)
A} &: Flight Safety Digest, May 2004
<E 3>
Type of Approach Flown in 27
Business Jet CFIT Accidents, 1991-2002
Type of Approach Number of Accidents
Non-precision 13(48.2%)
precision 4(14.8%)
Visual 4(14.8%)
Unknown 6(22.2%)
Total 27(100%)

A& Flight Safety Digest, May 2004

<# 4>
Lighting, Weather Condition in
Business Jet CFIT Accidents 1991-2002
VMC IMC Total
Day 1 (3.7%) 13(48.2%) 14(51.9%)
Night 5(18.5%) 6(22.2%) 11(40.7%)
Unknown - - 2 (7.4%)
Total 6(22.2%) 19(70.4%) 27(100%)

Z: IMC=Instrument Meteorological Condition, VMC=Visual Meteorological Conditions
A} &: Flight Safety Digest, May 2004

2. Hl AU H Z(Non-Precision Approach) &Ax}¢] o232 13
v AW HZ(Non-Precision Approach)2 AU HZIH+= U2 AV HTOEZA AJAYgY. dutx o=z

H
A HEe 2F3AA 8 2 FHAHARE ATsta 24 ILS(Instrument Landing System)3}

MLS(Microwave Landing System)& & 4 tf. Wi #]AIAH TS =341 e MDAMinimum
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Descent Altitude), MAP(Missed Approach Point)Z-& A|&2¢l =24
AEATH e ALK FAAHRI} ATHA g WS 5

mlo

NDB(Non-Dierctional Beacon), VOR(Very High Frequency Omnidirectional Range), LLZ(Localizer)
7} RNAV(Area Navigation)E & 4 dthl6] <29 1-1%%>
HAEHZS 728 dAE AAILES FA8H 4 MDAMinimum Descent Altitude)7F#] ¢+

2
rot
o

7 FAIEEE YARlEe] H3, MDA |8tz #Hste 2FAL AlZdos 3¢5 ZxES
HokS A9 teeinh AUHEe =32 stz X*EOH w2} DH(Decision Hight)7}A] 73slsbw obd
st v 9y AEETS 4 gAE HAIE oA FAEHT AdHIEE B wS
) 2=
=T

AR, o]
T ‘3171 ol Agel whe AxEE dFHow &l 0}04"? gt

0
VOR o

= 3 D9.5 D118 3291 3500°
D3.5 1 29p0' %202

DI.0 %oy 20008 == i
| o0 [ 1

mwr sird2’ foa] 2% | a8 3.5 l 1.5

2.0

<ag 1> ¥AY HZ(GIMPO VOR DME Rwy 32R Approach)
3. VNAV(Vertical Navigation) g 29 o] &% 1z &[7]

VNAVS HXH2 vAUYHIA ZFANA S7Meke AP E(Workload) S A4A7]13L, 83

et Aol kg A Fekgs ATste et A % &sk7] 9l ghelt

3-1. 3&77+
VNAV Aol 2715 a3 (Avionics)E 53| Final Approach Fix(&-2 Final Approach
Way Point)oll 4] Threshold Crossing Height(Threshold % 50ft#] )7k &8 o) <219 13x2>

3-2. VNAV AHEAF
A gA 73t 7 Z(Geometric Glide Path)9} =1 4%

93 .
(Glide Path Angle)s ¢ VNAV Path AR E #FA5S 3 234 (Final Approach) A AFete
AL #3) <y 272>
i iy autharized coorators may use iﬂ.ﬂ"
WA DAHD in lieu of MDAH], 'Sa.l\\‘s (1] A ——— |- i Min
L3 I
po.s ot 1800
| ' I -
[TCH 53" “"\EH "-..,‘“ = :
L --I_..ll" "
roze B8’ el 5.1
| Gl s Kirs Fo | #9 | fog | nRe L fa0 | PEd STRATZAT- I ANOMG RYY 28
Owigan) anale [3.097} | 383 | 497 | 547 A56 | ThS | HTE :
MAP a7 (0.5 o e ﬁ i, EX0 g
L0 fo AP 5.0] 4:23 31245 5:04) 2:38] $:01] 1:35

<29 2> VNAV 3 Z(MODESTO NDB Rwy 28R)
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3-3. VNAV HZW2 e &7 AFA

7}, VNAV DA(H)E A48k VNAV Approach(MDA(H)E DA(H)E AH& 8}{—7; =3
RNAV, GPS, VOR, NDB, LOC, LOC Back Course, SDF%2 Non-ILS #+*
THoe A dA= VNAV AakE AR 5 stk <29 33>

(1) Missed Final Approach Point”} Runway Threshold X% & Runway Thresholdo]dol] %] 3

A$-(VNAV Pathell 4&34A EA)

(2) FMCs Final Approach Segment Legs Page©] VNAV Angleo] %A

(3) Approach Chart Profileo] VNAV Path®} VNAV Angleo] ZTAE 2%

(4) G FFolA 7] 27rE MDAM)E DAM)E 7te 4§, Published® MDA(H)E DA

EIEES

e 5 Aok <19 3 HE>
DLHAY only JALTO KIRDE
hb- 29007
RWITR 2y nm 2100 -+
MHW:?:‘;I.-“"
fiEH 537 Sy [+ I
rpre 1327 | R |-5-| i3 R
_'E_"ﬁ""_ R 1.4
Gnd spesd-Kts 70 | 90 | 100 | 190 | rew | raE
z 2 LMY (WA A
[ B ivee wmgie 13,0071 | 372 | a78 | G871 ] 657 | T4 | Baw i A -u-m;iﬁ'.'rnu'.l
AR af BWTTE
<9 3>

. MDA(H)E A}83 VNAV Approach <Z1% 4%z>

(1) FMCs Final Approach Segment Legs Pagecl VNAV Angleo] FA] ¥ A 745 DAMH) 4%
< 275 8hH, ¥r=A] MDAH)7F A& ofoF gt (OPM/FCOMel VNAV Approach@}7} 9
AE AS) <2 43x)

oF -
T o

(2) Approach Chart Profileo]l VNAV Path® VNAV Angleo] ¥A] ¢t® A DAH)EEL 715
shH, W= A] MDA(H)7F 4 &5 o oF gt
Oy Bethor Eedl bpar oS mily wwe VA,
4000’ b [ L — AN DA H b e ol MOAJH] when sl o WAy
14 DME
~270= Daz00
[T ma]
vy 7n 1067 -
EEEICTITAT T K[ I —
TSk Serind L .I"’:" -7 a"i:ﬁ | wnas | BE&ED ravas)
AR ar D1 A | |
<z29 4>

t}. VNAV E7}53 Approach (DAY MDAZA &0 B9l A3 F#3}A AFRE7})

(1) VNAV Path”} Runway Threshold TCH 50ft 2ol ZREEE A7 o]
RNAV Approach

(2) Missed Approach Point”} Runway Threshold®. t} %4}

[e]
A &E A

x

o AAT A5
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(3) A ZAF FCOM/OPM<S £3] %€ 7}53 VNAV Approach Ax7F §1& A VNAV ModeE A&
A 931 Vertical Speedyt FPAS Al&-3}oof skt

4 QRABHEPS MABY T3

4-1. gl &

A A 7}l 7 Z(Constant Vertical Speed Approach) WA1& 79 HEF=H A H(FAF)o|Y o] %
N AFE FEES g At Al olw F3re ALt AE&ES Fi AeE A HH, ILS
o] GS(GlideSlope)®] 3% Zstzt& 7IEo=2 A& 7led Atz W9l drbddd GS AA Al

wpe} 23%0A 37=7HA 2 gt} (Jeppensen, Instrument/Commercial Manual). 221l 33-7]7} o]
Higa o2 Felste st HALH ZoA S7HE BEE AAMHIEE AFsHoZ F5eA 5

o v A He] MDA 50fte] 4 x| do] DAH)Z A 4wt}

4-2. 4844

VNAVAHZ AE7F @3hE]o] QA et wul vjA™E H dxrt d1kel 334 Constant
Angle Approach With Vertical Speed <&zt AF-&o] 7F5sith gk VNAV H %248 fst 2
F4H ¢ FMC7F 4354 & 375 o] J WAl A &o] 753t

4-3. A FALZ}

7} Zatzte]l 23504 375% AtolE Hlold A4

1}, Missed Approach Point’} Runway Threshold .t} 3o 9x& 724

t}. HPath’} Runway Threshold TCH(Threshold Crossing Altitude) 50ft tWollA FaH =S A
Ao IA 2 BT

2 H Path7} MAPU =1 o] Fol A MDA+0ft7F ¥ 7-¢(5, MAP o]l MDA+50ft7} ¥4 &

717V Aetes AT W, AT wFe Z77F g oordtt. AFol Frketd
| S7tetd &3 7] Astee SrrETh 29 S350 WE Wind

Correctiong X483 FHol =& <t FTAE 3717 bdEAl 2 Stepdown @A
Minimum AltitudeE +A3FHA H3t=7}
a8l vpA g o R ZFAE MDAS =o
st A T3 Aol Jhest AHS il A
1} = MAPZHA A€7} wol 91e 49 MDATE
oA 3 B FsAE AlAstoloF MDA 115 MAP7HA #A 0}71‘4 MDA E Z 35t 70‘3}0}1]
%3 MAP7HAl 538t A MDA olde 1xE FATE & 7] diolth o o2 ZFANES
MDATZE §74 MDAE Z33H4 7] 95te] MDA ~ MDA+50ft 7449 n=g f8ka glch
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5. AlE&d el

5-1 43d=34A

Zy wpeko]l whgkyl Al7lo] wEkA] ke 24S Bl vAY HoA ILSe 3% o=
a7t 7bsdrE ddety] YalA, A BAkel e B747-400 Al B Y olEE Algstith A
< £4HF3E VOR DME 36°] A th. 183l B747-400 Al &g o] oA 78} =4

& 2HLE 100 =
70

of ek, G710 ekt AFFAAHOZIE 06nmAv AHNA FEE AAs
B oAgdol el AgH vhgEAe 47400857 L AFLEIh A Aol olFolA &
Aom Agstel 4FY ASEBKotsH ek, FFD Al AT b A w8

Autopilot & -&A] 25Knots, Manual¥ W 35Knots ©]2 % 35Knots7tA] &}, wi5d A5 H
£2¢l 10Knots® 3} T},

&g
| Fara’n within
oF.d D130

0 4 .
apge 1800357 1 a500°
1408 _yrevre | e

1T

| i

]
ge b Es

<2¥ 5> HZEH<Z (ULSAN VOR DME Rwy 36)

5-2 Al E#H ol H A4

7}. Title: B747-400 Full Flight Stimulator with MAXVUE 2000 visual system

. Manufacturer: CAE Inc

t}. Certification: Level D by CMOT and Phase 3 by Korean CAB equivalent to US FAA LEVEL
D admitting all scope of training even aircraft training and type rating (Practical test)

2}. Engine type: CF6-80C2B1F

v}, Visual system: MAXVUE 2000 SYSTEM (H180/V40) and 3 PROJECTOR SYSTEM
- Encompassing day, dawn, dusk & night scene
- We can enter runways/navaids of customer’s airport in the simulator and navaids/waypoints

along our customer’s route in generic scene.

v}, Motion: 6 axes (pitch, roll, raw, heave, longitudinal & lateral side)

A}, Instructor station: TASC(Touch Activated Simulator Control)mode provides unique combination
of microprocessor control touch-sensitive CRT displays with high resolution color

alphanumerics & graphics

5-3 Al EH ol AAY R 2

7}. Ground Temp.: 15°C, OAT: 11°C,
. QNH: 29.92 inHg

t}. RVR/Visibility, Cloud: Clear

2}, CG: 23.8% MAC

v}, Zero Fuel Weight: 500KIb

v}, Fuel 91.7KIb
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Ab. GW: 591.7Klb
o}. Approach Speed: 150kts

5-4 Z5H&
uhgrel A7)} ware] wheh <
Beee AN, 4F, vE

of whehAl A g8 vhg4 4 ZH(Win

5> A= AA] A E#oldd HE&d 4 JEE 100FPM o9 2
Fo W ZsEx Yetuddt. 28 SF9 A9, SFo A7
Correction Angle)g -3} th.

2 v M

<E 5> wgEAY Fi&

T8 | v aF(Degree)/HF 24 & (Knots) 7314 (FPM) vl =4 ZH(WCA®)
355/15 700
A% 355/25 600
355/35 600
265/15 800 12
=3 265/25 800 17
265/35 800 23
Hl & 175/10 800

5-5. Al Ed ol A

1. ¥} 10Knots

£
|

433 B
-1

LL

_—
W .
gno EIEE
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2. A% 15Knots

U B Wi-sai-E

1ii4 L E L HET
s L E TR T
Fujaell #i.F o
W R Rl
= 21w e
Al s Ll =4 T
1] Ed ELa
L el =T
Armand Tem am c
BT 48 0
aray i e e

THIT- md Hind s oan

e Hiad [ | ]
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£ mmanl [
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3. A% 35Knots
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E Bl =03
iiid ol e
L] .7 RlD
Faml *1.F Kl
L SEE. B Klh
= FERLE .
&l i Sade uE
Nl il miy
LT ] p oy
Srdrand Teme 5 -
T i3 L
] TH BT B&
Ead Mind I o LR
& Himd Ll 8]
EEAYLe BRAES Ta ] me
e T [ B L
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5-6 Al EH oA AT Y
<2k VOR DME 36 #< 2
ol AE BH &3 HuHL nf
Speed 24& 53, dF7= o 3= o
Algdgolds B8l PR FS st B2k, Lubdqd
7

EI I ES

%
7} 7}%?}&13} <:La 6 ~19 12 Fx>
AR HIA s e 1Y wAE A

42 AHT S Joid we of £ HEwAdA e £EA
el S A A RAUD. @A BAGE BL 2PAL FFR20E GgAYD 0
AN HALE SAAAsh ST A AYLEDHE FAsd He A3 go] AAZHNE
: ES F7ke) Mgl

i

(MDAYSI ST s Ssie, den FEel BE AL
SFHAAR o] A= Autopilot=  ILSe] LOCe Zeo] VORE=E

A 2%

1

ot

b Bl glo] ILSHET Ao FAES =2 $ dda, T Fhol A v AW H A
MeEA Aaol Aan TR 2EA) Aol YIHE AAT
Atk

32

g

of

FRHoR QAAREATIE VNAVAT T3] nmP A2 Sy <E 6 x>

<¥ 6> Constant Angle Approach with Vertical Speed®4 3 VNAVH T4 9] v E A

Constant Angle Approach With Vertical

VNAV
Speed
A g AT AR IR IR
RNPR +271 A= RNP 0.6°] 3}
1. FMS7F "9 &
AR WA XN — =
L Aaizre] 23-37% 2. 78tz 2.25-3.75 .
3 Approach Chart Profileo] VNAV Path$}
2. Missed Approach Point”} Runway -
o VNAV Anglee] EAE 7§
A stA et Threshold Rt} Zwlol| X8 79 )
B -|4. FMCs Final Approach Segment Legs
3. H+Path7} Runway Threshold TCH o o
Pageoll VNAV Angleo] ZA1d 2%
50ft oA FREESE A . .
4. Missed Approach Point7} Runway
Threshold Xt} $wo] X8 Z 5
A kst

1A MDA MDA or DA

4 FMC7} Ja7F §ls FMC7F Z a3

FMC7H 3354 F& 2388 _ ,

A ord s 7018}8} o BEE = 9o Constant Angle Approach With Vertical
[e)

o 2 T mw WA W TS A3 Haa
: el el B sl 4o Speedy A BTt TS s, ] FMC
i 2 AHgEteE bdst A8A
.
ul 7k e AHEZE fle e
VNAVHTE A Aons g XW?M e AV 147:1 e
@ Aol AFHE arel BRFgeA gt o= FMOTRFA.
A A aro] wol ZulEEolA AlE B 3}
= 48 27
I s

E B AT AA FAF ABA MaAANY Profile(ZWUE)S] AnE A ste] Vel
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m 28

Ak vhel 2ol oy 7HA] AgAtg o s} Yol M= AAdor VNAVHI NS 48
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