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YYXNOTHTA ATYXHMATOQN EINIBATIKON
AEPOXKA®QN JETS 1965-1999

All Accidents — Hull Loss/Fatal |
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KYPIA AITIA MEIZONQN ATYXHMATQN
EIIIBATIKA AEPOXKA®H JET (1990-1999)

PRIMARY CAUSE FACTOR

Flight Crew 67
Airplane 11
—_ E—EXVPIO ATTIO
Weather | 7
Airport/ATC | 4
MISC/Other | 4

0 10 20 30 40 50 60 70 80
% of Total Accidents with KNOWN Primary Cause Factor

(Boeing, 2000)




I1oco onuavtikog gival o Ilapayovrag «Xvvenpnon»

MeAETEC OELYVOLV OTL:

* H ocvvmpnon, cvuvépaire 6to 15% TtV atuymuatov,
smpotTikOV agpooka@ov (Boeing, 1995)

* H ocvuviipnon, amwoTeAEL TOV OSVTEPO ULTLOAOYIKO
nopayovia avlpomvoyv artoietov, netd to CKFIT

(CAA, 1992)



The Heinrich Ratio

Oavatneopo Atoymua 1

Mn Oavatneopa atvympato 10

Avo@eponevo tEPLoToTiKG 30

Emoaieic Evépyereg
600




Additional Maintenance/Ramp Error Data

20-30% ¢ mavong Aettovpylag TOV
KT po Kota Ty atnen Kot 50%
TOV KOOVGTEPNGEOV/ NUTILOCEDV
AOYO TPOPANUATOV Ny aviS,

oQelAovtol 6€ A0ON cuvTipnong
(Boeing, 1997)

48,800 agpookapn KaOnrA®vovTOL
ETNOLOS, AMOY® AaO0VS GUVTPN GG

(Marx, 1998)

ATVMNOTO GTNV TIGTO, KOGTICOVV
$2-2.5 010. ETNGLOC (Ramp Safety, Vol. 11:3)




Maintenance Accident Costs

* M£60 KOGTOG OLOKOTNS TNS AELTOVPYLUS TOV
KivnTpo kota v wtion: $500,000

e Méoo kK0o6T0C potaimong ntnons: $50,000

e M£o0 k00T0G emoTpoPn oty ToAn: $15,000

e M¢oo KO6TOG CnuiOv, A0Y® coufavrtov
goagpovc: $70,000

o ExTinopevn anmisio/etonpeio:
$75-$100.000.000/£t0g

 ExTinopevn anmisio A0y® copupfavrov

€0a@ovg: $850.000.000/£tog

(Source: hfskyway.faa.gov)
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Reason’s “Swiss Cheese” Model
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HFACS - Maintenance Extension
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HFACS - Maintenance Extension Model

L

ALOLRNTLKEC LUVOAKEC

Katdotaor ZUVOAKEC
Texv LKOU Epyaciag
ODpaéeig
TexV LKOU

LUVOAKEC
» LUVviApPno
[Ipa&eLq
OADPOUATO




HFACS- Maintenance Extension
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HFACS - Maintenance Extension
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ALOLK ';ll(sq
Opyocva)mcgg En 1,3/13 wn

AVETOPKEIS ALOOIKOGIES Avenapxn Eyysipiowa

Amotvuyio emPBoing
KOVOVIGLLOV ‘EAlenym eyyeproiov
[Tt@yO¢ TPOYPOUUATIOUOC Mn avapadpicpeva
Avemapkng kabodnynon eyxepiow
’ AVTIKPOLOUEVES TANPOPOPIES
Mn xatavontd gyyepiolo,

Avemapkng Xyediaon = i Avermapkeic Iopor

AN oyediaonc oA AavBaocuévn otedéymon

Avemilvteg atéleteg EAMm ¢ ypnuatoddnon

A4 oyediaonc ‘Elenym avToALOKTIKOV
AVETOPKEIC EYKATATTAGELS
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Avenapxic Emifieyn

Amortvyio Kaboonynong
Amotvyio Enifieync
Amotvyio Exraidoevong
Amotvyio EmBempnong

Mn Anodektéc Emvyeipnoseig

Avernilvta [pofipata

Avemapxkeic [1opot
Avemapxeic Xpovotu
Evnuepwong
AavBacpévn Zteléymon
Avemoapxnc Hpoypappaticuog
AavOacspévn Ipotepoaromoinon

Avonap&ia AtopOotikaov
Evepyelav
Mn evnuépwon Eyyeipdiov
Mn avagopd emikivovvov
KOTOGTACE®V
AavBacuévn onuoaveon
epyoreiov

>UVONkKe

AavOaopévn Emtipieyn

Ayvolo KivOLvmV
Amotvyio Empoinc SOPs
Xpnon emo@arotg eEonAMo ot
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TPOGMOTTIKOV







HFACS - Maintenance Extension
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Kataotaon TEXVIKOD
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Emergency Response
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HFACS - Maintenance Extension
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zuvOnkec Epyaoiac
Llepipoiiov r‘

Elormiiouog Xopog Epyasiag

Noytepivi) Opaon Axpaiec Oeprokpacieg
doticpoc Xmpov [1&yog otov eEomMod
Epyaciog Opatotnra og x1OvVPpoyn/
ouiyAn
AVETOPKNC POVYIGLOC
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To&kd vk




Zuvonkeg Epyaociag
llepipailov | EComAiouog | Xapos Epyadiog
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HFACS - Maintenance Extension
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TEXVIKOD

‘- Tapapioeie

Ipocoyy/Mviun

Koaxn emkowvovia
Anolelo Situational Awareness
Amndonacn/Alokonn
AN ddikaciog

I'voon/Kavoviepoi Ikavotntec/Teyvikn Kpion/Anwn ano@dcemv

KaBvotepnuévn AdBoc andpaon
AVETOPKNG YVOOT EPYUCING amdvTnon AdBoc avtidnyn/encepyacia
AVETOPKNG YVOOT KOAVOVICUDV AVETOPKEIC TKOVOTNTEC AavBaouévn d1dyvoon
Avemapkng yvmon ITtoym Te)vIKn AdBoc dradikocio
aEPOCKAPOVG AavOaopévo Cross-Check




Povtivag

Aev mapakorovOnoe v
EVIUEPMON
Xpnon AdBoc¢ eEomAouov
apd oot Kavovov EKTaidELoT
Mn ypnon Checklists

EEmpeTikéc

[TAacToypOpio TIGTOTOMTIKMV
[Thactoypagio erBewpnoemv
[Tapafdoeic vo wieon

Mn d10.0TAVP®CT KOAVOVIGLMY
[TapdPaon yia emtdyvvon
OTTOGTOANG

Koatdompn

[TAaoToypa@io TIGTOTOMTIKOV

[TAactoypapio erBempnoemv







HFACS Bon0adet va Bpedovv or «<KPOUUEVESDY ONTIES




Tehka, To HFACS-ME

* AvayvopiCel «YuaT» cuvEnoeay ot aITI0A0YLKOL
TOPAYOVTES KOl TIS ULTLES TOVC.

* AvoyvopiCel aTopka Aadn Kol cQaApnato Tov
GUGTINLOTOG.

* IIpomOel TV avaKGAVYN KOL TNV EQUPLOYN
OTTOTEAECUUTIKOV GTPUTNYIKOV UVTIUETOTLONC.

| T Q
* Eilvol p1noino 6€ neAETN atuyRaTOY K(ll‘g \ !‘ S

coupavrov.



HFACS — ME Results of NTSB Reports
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ATC error

O Total

W Conmrercial

O Commrercial fatal accidents

O Commercial non fatal accidents
m General

O General fatal accidents

W General non fatal accidents




Maintenance human error
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Skillerror  Decision ErrorRoutine Violation Inadequate Supervisory
Communication Misconduct




Maintenance Resource Management




Human

Company Factors

Culture

Incident

Investigation

Human
Factors
Training

Iocident
Data
Analysis

Feedback
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