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Tém tit

Chay né trén tau bién, mdc dii chi chiém ty 1é nhé
trong tong so cdc tai nan hang hai dwgc thong ké,
nhung lai gdy ra nhitng thiét hai ddc biét nghiém
trong vé nguoi, tai san va méi truwong. Nhiéu
nghién cvru da khdng dinh yéu té con nguoi dong
vai tro trung tdm trong phan lém cdc sw ¢é hang
hdi, song viéc phan tich cé hé thong cdc nguyén
nhén lién quan dén con nguwoi trong cdc vu chdy
né trén tau van con han ché. Nghién ciru ndy dp
dung phuwong phap HFACS (Human Factors
Analysis and Classification System) két hop voi dit
liéu thong ké toan cau va cdc bdo cdo diéu tra tai
nan twe giai doan 2005-2024 dé nhan dién, phan
logi va danh gid mikc do anh hwéng ciia cdc yéu
16 con nguoi trong chudi nguyén nhan. Két qua
phdn tich cho thdy cdc sai st thao tac, diéu kién
tién quyét nhw mét méi va thiéu hudn luyén, ciing
nhu s gidm st chua ddy di tir t6 chire la nhitng
mdt xich quan trong dan dén s cé. Trén co sé do,
nghién ciru dé xudt mot sé giai phdap nham gép
phdn phong ngira va giam thiéu rii ro chdy né tau
bién trong tuwong lai.

Tir khéa: Su co hang hdi, chay trén tau bién, phén
tich dir liéu, phwong phap HFACS.

Abstract

Although fire and explosion incidents on ships
account for only a small proportion of the total
number of reported maritime accidents, they often
result in severe consequences for human life,
property, and the marine environment. Previous
studies have confirmed that human factors play a
central role in the majority of maritime accidents;
however, systematic analyses of human-related

causes in shipboard fire and explosion incidents

remain limited. This study applies the Human
Factors Analysis and Classification System
(HFACS) in combination with global statistical
data and accident investigation reports from the
period 2005-2024 to identify, categorize, and
assess the influence of human factors within the
causal chain. The findings reveal that operational
errors, preconditions such as fatigue and
inadequate training, and insufficient
organizational supervision are critical links
contributing to such incidents. Based on these
insights, the study proposes several measures
aimed to prevention and mitigation of shipboard
fire and explosion risks in the future.

Keywords: Maritime incidents, fire on ships, data
analysis, Human  Factors Analysis and
Classification System.

1. Pit van dé

Chay nd trén tau bién tuy chiém ty 1& nho trong
téng thé tai nan hang hai, nhung hau qua lai dic biét
nghiém trong vé& nguoi, tai san va méi trudng [11],
nhét 1a trén d6i tau container va ro-ro quy mé 16n [2],
[8]. Nhiéu bdo cao nganh gin day tiép tuc canh bao xu
huéng gia ting cac vu chay do hang nguy hiém khai
bao sai hoac khong khai bao (vi du pin lithium-ion)
[11], khién cong tac phong ngira va tmg pho phtc tap
hon trong diéu kién tau c& siéu 16n va két cdu boong
kin. Cac théng ké va binh luin k§ thuét tir nhitng to
chtrc uy tin va cong ddng bao hiém hang hai nhin
manh “héa hoan van 13 nguyén nhan tén that 1on” va
lién hé manh mé téi khau khai bao, dong goi va xép
d& hang nguy hiém trong chudi cung tmg [8], [11], [9].

Trong hoc thudt, vai tro trung tim ciia yéu t6 con
ngudi trong tai nan hang hai da dugc xac 1ap ro [21].
Trén co s& d6, HFACS duoc diéu chinh cho bdi canh
hang hai (HFACS-MA) dé phan tich c6 hé thong cac
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sai st thao tac, diéu kién tién quyét, giam sat khong
an toan va anh huong to chirc [22]. Nghién ctru kinh
dién ciia Metin Celik & Selcuk Cebi [14] dit nén tang
m& dau cho phuong phap HFACS, tir @6 Chauvin va
cong su [5] da cho thdy phan 16n va cham c6 ngudn
gbc & 131 quyét dinh (decision errors), minh ching gia
tri cia HFACS khi phan tich chudi nhan quéa ngudi-td
chue.

Dong thoi, Chen va cong sy ndm 2013 da dé xuat
thii tuc phan tich HFACS-MA danh riéng cho diéu tra
tai nan hang hai tap trung sdu vao yéu td to chirc va
con ngudi [6], dat nén méng cho cac nghién ciru mé
rong dinh luong sau nay [12], [22].

Gan déy hon, cac hudng tich hop HFACS-MA vio
md hinh suy luan, chéng han nhu: Anh xa sang mang
Bayes [12], Fuzzy [18], hybrid [17], tiép tuc cho phép
dinh luong rii ro yéu t6 con ngudi va mé phong kich
ban [16], mo ra co hoi két hop dir liéu thong ké quy
mé 16n véi tri thire diéu tra.

O chiéu trudng hop dién hinh, mét vi du dic biét
1a vu chay Maersk Honam (2018) cho thiy su phtc
tap khi nguyén nhan cudi cing khong thé két luan dut
khoat, nhung nhiéu kha nang khoi phat tir phan huy
hang nguy hiém (Class 9) trong ham hang s 3; tinh
hudng nay lam ndi bat cac mét xich HFACS lién quan
dén khai bao, xép d, giam sat va kiém soat rii ro hang
nguy hiém trong t6 chirc.

R4 rang, hién nay cac nghién ctru str dung phuong
phap HFACS/HFACS-MA trén dit liéu két hop (thong
ké toan cdu + bao cdo diéu tra da ngudn) dé luong hoa
mirc d6 anh huéng cua ting tang nhan t6 va lam rd
dong gdp cua con nguoi trong tai nan hang hai noi
chung hay sir dung mot vu viéc dién hinh dé mé phong
danh gia 1 rat nhiéu, nhung tap trung vao chay nd tau
bién 1a chua c6. Do d6, nghién ciru ndy hudng t6i ap
dung HFACS trén bo dit liéu giai doan 2005-2024, ddi
chiéu bang ching tir cac béo céo diéu tra va thong ké
dé nhan dién cac mét xich ca nhan/td chirc chi phéi
cling nhur 1ap ban d6 chudi nhan qua nhiéu tang.

2. Co s6 ly thuyét
2.1. Pham vi va khdi ni¢m

Su ¢b chay nd trén tau bt ngudn tir sy xudt hién
ngudn mdi lira/ danh Lia (ignition), sw hién dién nhién
lidu/chét chay (fuel), va diéu kién oxy/ap suat dan t6i
chay hodc n6 nhu mé ta trong Hinh 1.

Phan loai dién hinh theo khu vyc trén tau dua trén
dir liéu thong ké sy ¢b chay trén tau giai doan 2005-
2024 chii yéu xay ra tai buéng may, ham hang/boong
hang, khoang &, bép, budng dién; ddi véi tau chd
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dau/héa chat: Boong 6ng, két hang; ddi véi Ro-
Ro/Container: Boong xe/ hdm container va nguyén
nhan xay ra theo co ché khoi phét nhu sinh nhiét trong
lam viéc/han cét, dién, ma sat/qua nhiét, 1o ri nhién
lidu/khi, phan Gmg hoa hoc hay mat kiém soat nhiét
clia pin, tw bc chay hang nguy hiém, hoi khi tich tu
trong khong gian kin.

Nguén danh lira
(Ignition source)

Didu kién chay
(Oxygen/Presure)

Vit liéu chay
(Fuel)

Hinh 1. Piéu kign co béin gdy ra chdy
2.2. Khung HFACS chuyén bi¢t cho chdy né

Nghién ciru 4p dung HFACS theo cdu tric 4 hodc
5 cép. Trong nghién ctru nay st dung cdu trac 5 cip
diéu chinh cho bdi canh chay nd dugc mé ta nhu Hinh
2. Cac cép d6 cu thé nhu sau:

External Factors (Yéu t§ bén ngoai) - Quy
chuin/giam sat cang, yéu cau IMDG/SOLAS, ép luc
chudi cung tmg, thyc tidn xép do tai cang, diéu kién
khi twong - hai van bat 1oi.

Organizational Influences (Anh huéng t6 chic) -
Hé théng quan ly an toan (SMS/ISM) vé cong viéc
sinh nhiét, kiém soat ngudn danh Iira; chinh sach bao
dudng, hiéu chuin diu bdo/khi; van hoa an toan d6i
v6i hang nguy hiém (khai bao, phan loai, xép d&, dan
nhan).

Unsafe Supervision (Giam sat khong an toan) -
Cép phép cong viéc sinh nhiét khong day du; bo sot
kiém tra “khong khi an toan/khi tro”; phan cong ca
trgc PCCC khong phu hgp; giam sat 1ong 1€o khi sua
chita trong khong gian kin; khong thuc thi/giam sat
tuan thu IMDG va thu tuc c6 lap nang lugng.

Preconditions for Unsafe Acts (Piéu kién tién
quyét) - Mét méi ca truc; thiéu nang lyc nhin biét ddu
hiéu sém (mui khét, ting nhiét bat thudng, bao chay
gia lap lai); thong tin hang héa thiéu/nhim; giao tiép
kém giita boong-méy-cang; diéu kién lam viéc rdi
ram/dau m& tich ty; cam bién bao chay/khi hi¢u chuén
kém; bé tri tai nguyén can nguy hiém (oxidizer sat vat
lidu dé chay, pin sat ngudn nhiét).

Unsafe Acts (Hanh vi khong an toan) - gdm Errors
(Lbi): Sai quy téc (rule-based) khi xur Iy cong viéc sinh
nhiét; sai kién thuc (knowledge-based) khi tng pho
kiém soét nhiét; trugt-15 (slip/lapse) nhu quén tai 1ap
che chén nhiét va Violations (Vi pham): Bé qua LoTo
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GIAM SAT KHF)NG AN TOAN

[ I
Cép phép khong day du

Phan cong khong phu hop

I I
Giam sat long léo Vi pham tuan thu

PIEU KIEN TIEN QUYET CHO

HANH PONG KHONG AN TOAN
I

[
Yéu t6 méi truong

Nguoi van hanh
[

1
Piéu kién khai thac

Moi truong Moi truong Trang thai Nang luc Kha nang Canh bdo Giam sat
vat Iy cong nghé tinh than nhdn dién xu ly
HANH PONG Kll{C)NG AN TOAN
[ 1
Lai Vi pham
| | | | ' |
Léi kién thirc L6i ky nang L6i nhén thirc Vi pham quy dinh Khéng tuan thu

Hinh 2. Khung HFACS cho sw c6 chdy/né trén tau

(Lock out/ Tag out - c6 1ap ngudn vat chét d& chay);
hit thude/niu nudng ngoai khu vuc; vo hi¢u hoa dau
bao/chudng bao; khong tuan thu quy trinh cip phép.

2.3. Quy tic ma héa HFACS cho dit liéu

Don vi ma héa: Mot vu chay/nd; véi chudi sy kién,
ghi nhan sy kién néu tao nguyén nhan doc lap (vi du:
Nb thtr cip).

Bién bdi canh chay nd: Loai tau; vi tri trén tau; loai
hang/nguyén lidu; ngudn danh lira suy doan/xac nhan;
trang thai ngin chin (diu béo, sprinkler/CO:, foam,
inert gas); diéu kién khong gian kin/ventilation.

Bién HFACS: Cho phép da nhan (multi-label)
trong mdi tang; ghi mic do tin ciy bang chimg.

Léch phan loai: Uu tién ma “Preconditions” khi
bang chimg cho thay diéu kién méi truong/nhan luc
dan t6i 18i; uu tién “Violations” khi ¢6 bang chung y
thirc bo qua quy trinh; khi mo hd gitra supervision va
organization, 4p dung tiéu chi: L3i giam st tai ca/ké
hoach cuthé — 3; thiéu hut hé théng/quy ché dai han
- 2.

Chia doan thoi gian: 2005-2011/ 2012-2018/
2019-2024 d& phan anh cac thay ddi cong nghé, hang
héa va thuc hanh quéan ly.

Sau d6 thyc hién chi bao phan tich gin voi
HFACS-chay nd, phan ting theo loai tau/khu vic/vi
tri trén tau cho ting nit HFACS.

Chi sé déng gop cuia mdi ting theo nhom vu viéc,
hd trg uu tién can thiép.

So sanh 3 giai doan 2005-2011/2012-2018/ 2019-
2024 dé nhan dién thay d6i mé hinh 13i lién quan dén

hang nguy hiém méi (pin Li-ion, methanol/LNG) hay
quy trinh stra chira hién dai.

3. Thuc hién nghién ctru

3.1. Nguén dir liéu

Nghién cuu st dung hai nhéom di li¢u chinh:

Dir lidu thdng ké cong bd toan cau: Pugc trich
Xuét tir cac co s& dit liéu tai nan hang hai quic té nhu
IMO GISIS [10], MAIB [19], NTSB [20], cling nhu
béo cao ciia cac co quan hang hai qudc gia khac [2],
[8], [11]. Giai doan thu thép dugc gidi han tur 2005-
2024 nham phéan 4nh dly du ca sy gia ting cua cac
loai hang nguy hiém méi (vi du: Pin lithium-ion,
nhién liéu sach LNG/methanol) va sy thay dbi trong
khung phép 1y qudc té.

3.2. Quy trinh thwc hién

Ly thuyét 4p dung HFACS cho nghién ciru anh
huéng cua yéu td con ngudi trong su ¢d chay nd trén
tau dugc xay dung theo 5 budc chinh nhu Hinh 3.

Theo do, viéc quan trong nhét ban dau 1a thu thap
duoc dir liéu phu hgp véi nhiing ti€u chi lga chon
chinh: Mot 14, su ¢b phéi dugc xac dinh 1a chay hodc
nd trén tau bién; Hai 1a c6 thong tin mo ta vé yéu to
con nguoi hodc quy trinh quén ly; va Ba, dugc cong
b chinh thirc boi co quan diéu tra hodc té chirc quc
té co uy tin. Loai tru: Céc sy ¢6 chi lién quan dén thiét
hai thiét bj nho, khong c6 béo cdo chi tiét vé& nguyén
nhan; cac su ¢b khong c6 déu vét yéu td con ngudi.

3.3. Ma hoa theo HFACS
Qua trinh ma héa dugc thuc hién theo HFACS
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chuyén biét cho chay nd d trinh bay & phan Co so 1y
thuyét, va quy trinh thyc hién trong Hinh 3 (Budc 3
va 4). Cac bude cy thé gom:

Poc va phan tich bao cao diéu tra: Xéc dinh dién
bién, khu vuc khoi phat, nguén modi lira, loai ha‘mg/ch?it
chay.

Anh xa cac chi tiét sang HFACS: Gan cac 15i thao
tac, vi pham, diéu kién tién quyét (mét moi, thiéu huan
luyén, thong tin hang hoa sai), giam sat khong day du,
anh hudng té chirc va yéu t6 bén ngoai.

Pa nhin (multi-label coding): Cho phép mot sy cd
¢6 nhiéu hon mot yéu t& HFACS ¢ mdi ting.

‘ Xidc dinh muc tiéu dp dung HFACS
* Muc tiéu: Phén tich va phén loai
= Dot trong: Khu vire chay/Nguyén nhan chay

| Budc 1

| Buégc 2 ‘ Thu thiip dit liéu phit hop
= Nguén dir liéu: Phis hop va tin cy
= Bdo cdo: M6 ta 10 rang, day do

‘ Lp biéu miu HFACS
= Tao bidu méu theo 4 hoac 5 cdp dd

| Budc 3

| Bugc 4 ‘ Phin tich npi dung bdo cdo tai nan

= Boc timg bio cdo

= Trich xuat chuoi s kién . -

= Gén mi HFACS tirong tmg bang cong cu hoé tro
| Budc 5 ‘ Théng ké va lip bidu do
= Téng hop dir ligu vu viéc theo timg cép HFACS
= Phén tich mo1 quan hé giika 161 con ngied va yéu to khac

| Buéc 6 ‘ Dinh gid/ Dé xudt gidi phdp J
= Dua trén céc 161 pho bién theo HFACS dé xudt céc giai
phép 61 wu

Hinh 3. Phuong phdp trién khai HFACS trong

nghién ciru

3.4. Phén tich dinh tinh va dinh lwong

Dinh tinh: Trich xuat cac chudi nguyén nhéan dién
hinh (vi du: Thiéu huan luyén — giam sat long léo
— vi pham cong viéc sinh nhiét — chay nd). Tir 46
xdy dung so do cdy va thap nguyén nhan dé minh hoa
mdi lién két giita cac ting nhan t0.

Dinh lugng: Thong ké tin suat xuat hién cia timg
nhom nhén t6 HFACS, so sanh theo:

Loai tau (container, Ro-Ro, dau khi, hang roi).

Khu vuc sy ¢d (budng may, him hang, boong xe,
két hang).

Giai doan thoi gian (2005-2011; 2012-2018; 2019-
2024).

Tryuc quan héa: Stir dung Excel, SPSS hoac Matlab
dé vé& biéu dd cOt, heatmap, dendrogram nhim thé hién
mirc d6 lién két va tAm quan trong cua timg nhén td.
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3.5. Ddm bdo dp tin cdy va han ché

Dé giam thiéu sai léch trong cic béo céo hoidc
trong qué trinh tong hop, nghién ctu tién hanh déi
chiéu chéo nhiéu ngudn (IMO, MAIB, bio cio bao
hiém, co quan qudc gia).

Dbi voi truong hop mo hd khi phan loai (gitta 15i
thao tac va vi pham, hodc giita giam sat va t6 chuc),
nghién ctru 4p dung quy tic phén loai da dinh nghia
trong phan 1y thuyét va thyc hién phan tich nhay dé
kiém chtmg.

Han ché tiém 4n gém: Sy thiéu dong nhét vé mirc
d6 chi tiét trong bao céo diéu tra; kha ning thiéu sot
béo céo chi tiét véi cac su ¢b nhé hodc chua cong bd
rong rai.

4. Két qua va Thao luin
4.1. Théng ké tong quan giai doan 2005-2024

Trong giai doan 2005-2024, co s& dit liéu tong hop
ghi nhan khoang 1.120 su ¢b chay nd trén tau bién,
trong d6 cé gﬁn 70% gay thiét hai 16n v& tai san hodc
phai so tan thuyén vién. S6 vu chay n6 duoc ghi nhan
¢6 395 vu xac dinh 13i xay ra chay xuat phat tir con
ngudi. Thong ké cu thé qua timg nam dwoc mo ta
trong Hinh 4.

30
27 6 28
2 _2,‘!.423 25
2
17 18. 1
15 16 ..o
1314iII IIII

6 O ® O SO0 SRR N D a
QQ NP Q\ BN e\ N n\%@,&\,&\ SRS PN

S0 vu chay/no do con ngudi
B e NN oW
5 & 8 & 8

o

Nim

Hinh 4. Théng ké chdy né trén tau do yéu t6 con
nguwoi (giai dogn 2005-2024)

Tanker (dAwhoa chit)

Ro-Ro/Ferry 19%
0

21%

Bulk Carrier
12%

Container
34%

Hinh 5. Phén logi sw c6 chay né theo logi tau

Phan theo loai tau, duoc thé hién trong Hinh 5.

Trong d6, tau container chiém ty trong cao nhat
(34%), tiép dén 1a tau Ro-Ro/ferry (21%), tau dau/hoa
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chat (19%), con lai 13 tau hang roi va tau chuyén dung
khac. Con s nay phan anh dung canh bao tir cic bao
c40 bao hiém qudc té: Container va Ro-Ro 1a nhom d&
ton thuong nhat do két cau kin va dic thi hang héa.

Phan bd theo khu vuc xay ra chay nd, ti 1¢ nhu
Hinh 6.

Budng méay

29% Khoang xe (Ro-Ro)

12%

Két hang/Boong bng
15%

Ham hang/Boong
container

Khac (bép, dién...)
0/
38% 6%

Hinh 6. Phiin bé sw cé theo khu vuc trén tiu

Cu thé, khu vuc ham hang tau hang hoic boong
tau container chiém ti 1¢ cao nhét xay ra chay xuét phat
tir con nguoi: 38%, Budng may: 29%, Khoang sinh
hoat/bép dién: 12%, Két hang va boong éng (tau
dau/hda chat): 15% va cac khu vuc khac con lai
(boong xe, khoang phu): 6%

So sanh theo ba giai doan thoi gian nhu Bang 1.

Bing 1. So sanh dic trung sw cé chdy/né theo giai

dogn
Wl Dic q o0 A A
Giai ¥ Loai tau Nguyén nhan
doan trung ndi bat chii yéu
: chinh :
2005 Chu yéu _ *Bado dudng kém,
) su qé tr  Tau dau, eRO rinhién liéu,
2011 buQng bulk e Giam sit cong viéc
may sinh nhiét yéu
2012 Gia tang eHang nguy hiém
chay tau Containe khai bao sai,
5 0-1 g container r, Ro-Ro e Thiéu kiém soat
/ Ro-Ro xEp do
Nguy co .
moi tr COMANC L Tidy kidn thae v
2019 .. 1, tau .2 . n
) pin Li- ning lél}elrm hsoat Iilhle;t,
ion, o Chinh sach an toan
2025 NG O e b kip
methanol

Xu huéng c6 su thay dbi rd rét:

2005-2011: Tap trung & budng méy, nguyén nhan
chu yéu do 18i bao dudng, ro ri dau nhién liéu, thiéu
giam sat cong viéc sinh nhiét.

2012-2018: Gia tang manh ¢ container va Ro-Ro,
nhiéu vy xuit phat tir hang nguy hiém khai bao sai
hodc khong khai bao.
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2019-2024: Néi bat 1én cac vu chay do pin lithium-
ion va hang nang luong mdi (methanol, LNG), cung
v6i cac su ¢d lién quan t6i sira chita, han cit trong giai
doan tau neo cho.

4.2. Phan tich theo khung HFACS

Két qua phan tich theo khung HFACS dua trén ti
1¢ xuét hién cia mdi thanh phan trong toan bo gan 400
su ¢d duogc ghi nhéan va téng hop dugc md ta truc quan
theo biéu do thap Hinh 7. Cu thé:

External .

Organizational

Unsafe supervision

Unsafe Acts

Hinh 7. Biéu do thap mirc dp xudt hién ciia thanh

phin HFACS trong cdc sw ¢6 chdy né

- Unsafe Acts (Hanh vi khong an toan) chiém 63%.
Trong d6, sai sot thao tac (errors) chiém wu thé (41%),
dién hinh 1a viéc khong kiém soét nhiét do khi han cit,
thao tac sai v6i hé thong van dau, hodc nham 14n khi
xt ly bao chay gia. Vi pham quy trinh (violations)
chiém 22%, bao gom hut thudc ngoai khu vuc cho
phép, bo qua quy dinh LoTo, hodc v6 hiéu hda chudng
béo khoi dé tranh “gdy phién”.

- Preconditions for Unsafe Acts (Piéu kién tién
quyét) chiém khoang 48% vu c¢6 bang ching vé diéu
kién tién quyét gop phan gay ra su ¢d. Cac yéu t6 ndi
bat la:

Mét méi, cang thing ca truc: 15%

Thiéu huén luyén chuyén biét vé PCCC va hang
nguy hiém: 15%

Thong tin hang hoa thiéu hodc sai 1éch: 11%

Hé théng cam bién/bao chay thiéu hi¢u chuan: 7%

Pang chu y, cac vu lién quan téi pin lithium-ion
thuong co yéu td thiéu nang lyc nhan dién rdi ro méi
(vi du mét kiém soat nhiét), cho thay thiéu sot trong
chuong trinh dao tao hién tai.

- Unsafe Supervision (Gidm sat khong an toan)
duoc xac dinh 1a mét xich trong 34% vu vi¢c. Cac tinh
hudng dién hinh:

Cép phép cong viéc sinh nhiét ma khong kiém tra
khi chay n trong két hang.

B0 s6t kiém tra hang nguy hiém khai bao chua day
du.
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Giam sat ca truc PCCC khong thudong xuyén trong
hanh trinh dai.

Diéu nay cho thiy vai tro quan trong ciia tuyén chi
huy tryc tiép trén tau trong viéc duy tri hang rao an
toan.

- Organizational Influences (Anh hudng t6 chirc).
Khoang 19% vu c6 lién quan t&i cp t6 chirc. Phan 16n
Xudt phat tir;

Vin héa an toan yéu: Ap luc tién d6 dan téi bé qua
quy trinh kiém tra.

Chinh sach bao dudng khong day du: Cét giam chi
phi hiéu chuan thiét bi bao chay, khi tro.

HFACS dang cdy nguyén nhan xay ra chay/né (2005-2025)

60
Mét mi/Stress
2r D15%
50
15F {
o LGi
1 Diéu kién tién quyét [48% .Thiéu 41% 40
~ husn luyén
| dicbiét
\ g
05 A \ 30 2
\ =
Yéu té ngoai \ .
o @ 3% Gimsat | 7% | 9 sucs
Anh huéng khéngan toan  Thigu
18 chire thong tin 20
05} 4
Bao chay/ Vi pham 10
AF cam bién @ 22% 4
7%
Hanh vi
khéng an toan
. . . o
0 1 2 3 4 5

Hinh 8. So dé cdy HFACS nguyén nhén xdiy ra sw cé
chdy/né giai doan 2005-2024

Phin cym HFACS (k=5)

Giam sat khéng an toan

Vi pham

Lai
Hanh vi khéng an toan

_{ Yeéu t6 ngoai

Anh hwéng té chire

Diéu kién tién quyét

Béo chay/cam bién

Thiu théng tin canh béo

Thigu huén luyén dac biét

Mét moi/Stress

6 5 4 3 2 1 0

Hinh 9. Két qud phdn cum HFACS su cé chéy/né
theo 5 nhom dic trung (k=35)

Thiéu dau tu dao tao dinh ky: Dac biét trong xu Iy
hang nguy hiém mai.

So sanh gilta cac cong ty, su khac biét trong hé
thdng quan 1y an toan (SMS/ISM Code) dugc phan
anh rd: Céac cong ty cd quy trinh khai bdo hang hoa
nghiém ngit it gap su ¢6 hon dang ké.
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- External factors (Yéu td bén ngoai) chi chiém
khoang 7% vu chiu anh hudng tir yéu t6 bén ngoai:
Quy dinh chua chit ché (truéc khi IMDG Code b
sung phan lithium-ion), diéu kién thoi tiét xau khién
tmg ph6 chay kho khin, hodc thiéu gidm sat tir
cang/co quan kiém tra khi tiép nhan hang nguy hiém.

Két qua téng hop xay dung so do cdy nhu Hinh 8
va phan cum véi k=5 trong Hinh 9 cling da mo ta va
tai khang dinh sy twong tic da tang, trong d6 yéu tb
con ngudi xuyén sudt moi cum va quyét dinh dién
bién su cd.

4.3. Thio ludn

Két qua cho thay HFACS 1a cong cu hitu hiéu dé
phan tich cac vu chay nd tau bién thanh nhiéu ting
nhan t6, giup tranh cai nhin phién dién chi tap trung
vao 16i thao tac tryc tiép. Cac con s6 thong ké cho thay
chudi nguyén nhén da tang: trong 70% vu c6 18i thao
tac, it nhat mot nira dong thoi ton tai didu kién tién
quyét hodc giam sat yéu kém; gan 1/3 lai bat ngudn tir
anh huong t6 chirc. Didu nay khang dinh can xem xét
toan dién, khong chi d6 15i cho c4 nhan.

So sanh theo giai doan, 2005-2011 phéan anh céac
van d¢ k¥ thuat cd dién (ro ri nhién liéu, bao dudng
kém); 2012-2018 bung nd su c¢b container/Ro-Ro véi
dic trung hang nguy hiém khai bao sai; con 2019-
2024 dat ra thach thirc méi tir nhién liéu sach va pin
lithium-ion, budc khung HFACS phai dugc ap dung
linh hoat véi cac diéu kién tién quyét mai (thiéu kién
thue, thiéu cong cu phat hién mat kiém soat nhiét).

Tir goc d6 phong ngira, két qua goi ¥ cac giai phap
tap trung vao cai thién huén luyén chuyén biét, giam
sat quy trinh cong viéc sinh nhiét va hang nguy hiém,
cling nhu xdy dyng van héa an toan manh trong to
chuc s€ mang lai tdc dong lon hon so véi chi ting
cuong thiét bi chira chay. Ngoai ra, sy phdi hop giita
quy dinh qudc té (IMO, IMDG, SOLAS) va thuc thi
tai cong ty/tuyén giam sat trén tau can dwoc nhén
manh, boi yéu t6 t6 chirc va bén ngoai thuong 1a gbe
ré 1am suy yéu hang rao kiém soat.

5. Két luan

Nghién ctru d3 4p dung khung HFACS dé phén
tich cac yéu t con nguoi trong gan 400 vu chay nd
trén tau bién giai doan 2005-2024, dya trén di liéu
thdng ké va bao céo diéu tra da cong bd. Két qua cho
thdy hanh vi khong an toan chiém ty 1& cao nhét, chi
yéu 12 sai s6t thao tac va vi pham quy trinh. Tuy nhién,
cac hanh vi nay thuong gin vé6i didu kién tién quyét
nhu mét moi, thiéu huin luyén, thong tin hang hoa
khong chinh xé4c va tinh trang thiét bi canh bao kém.
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Bén canh d6, giam sat khong an toan ciing gop phan
dang ké, dac biét trong quan 1y cong viéc sinh nhiét
va giam sat hang nguy hiém. O cép t6 chirc, nhiing
han ché vé vian hoa an toan va chinh sach bao dudng
cho thay anh hudng rd rét dén muc do rui ro.

So sanh theo giai doan, giai doan 2005-2011 chu
yéu lién quan dén sy ¢6 budng may, 2012-2018 chimg
kién nhiéu vu chéy tau container va tau ro-ro do hang
nguy hiém khai bao sai, con 2019-2024 ndi bat 1én cac
nguy co mdi tir pin lithium-ion va nhién li¢u thay thé.
Két qua kh'fmg dinh yéu t6 con nguoi hién dién ¢ moi
goc do nguyén nhan va cé vai tro quyét dinh trong
chudi din dén chay nd. Viéc 4p dung HFACS da
chtng minh hiéu qua trong viéc hé thong héa nguyén
nhan va lam 5 sy dich chuyén nguy co theo thoi gian.
Lo&i cam on

Nghién ctru nay duoc tai trg boi Truong Dai hoc
Hang hai Viét Nam trong dé tai ma s6: DT25-26.12.
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