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CO SO LY THUYET PANH GIA THIET HAI
DO NO THIET BI CHUA KHi CONG NGHIEP
TRONG PANH GIA RUI RO MOI TRUONG
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TOM TAT
Dadnh gid thi¢t hai do vu né thiét bi chira khi cong nghiép gdy ra phu thuéc vio cdc
kich ban va cac yéu té gay ra cac thiét hai. Bai bao nay trinh bay cac kich ban co thé xay
ra sau vu né cdc thiét bi chira khi cong nghiép, phan tich cac yeu t6 gay ra cac thiét hgi
nhir N6 thiét bi chiu ap luc (N6 vdt 1Y), né dam mdy hoi, qua cdu lira va phat tan mdi chat
lam co so dé danh gid thiét hai do vu né thiét bi chiza khi cong nghiép gdy ra trong danh

gia rui ro moi truong.

Tir khéa: Panh gid thiét hai, né thiét bi dp liee, kich ban, yéu té thiét hai

1. Pit van dé

Thiét bi chaa khi cong nghiép bao gém
CNG (compressed natural gas), LPG (lique-
fied petroleum gas), axetylen... va nhiing
khi khong chay khéac. Tuy nhién viéc su
dung khi cong nghiép ludn tiém an nguy co
gay ra tai nan cong nghiép rat lon. Thyc té
da xay ra nhiéu tai nan lam thiét hai vé
ngudi, tai san va moi truong trén thé gioi
va Viét Nam ma nguyén nhan cua cac tai
nan nay chu yéu xuét phat tr moéi trudng
lao dong nhu may moc, thiét bi, cong nghé,
con nguoi... Dé co thé phong ngira va tng
pho véi cac sy ¢b do tai nan thiét bi chiu ap
luc gay ra thi viéc nhan dién cac yéu t6 gay
ra thiét hai va danh gia dinh tinh mac do
tac dong gay ra thiét hai sau vu nd thiét bi
chta khi cng nghiép 1a can thiét. Noi dung
ctia nghién ctru ndy chi yéu phan tich cac
kich ban co thé Xay ra sau vu nd cua thiét bi
chira khi cong nghi€p. Dua trén céc kich
ban nay, xac dinh co s& danh gia thiét hai
do cac vu nd chira khi cong nghiép trong
danh gia rii ro moi truong.
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2. Nhirng thiét hai do tai nan cong
nghiép gay ra

Trong hoat dong san xuat cong nghiép
cling nhur van chuyén héa chat nguy hai, tai
nan cdng nghiép thuong lién quan dén maot
hoiac nhiéu hién twong nguy hiém nhu
chay, né hoic ro ri hda chat. Tai nan cong
nghiép gay thiét hai dén con ngudi, tai san
va moi truong[3]. Cac tac dong Ién con
ngudi bao gom tac dong vé thé chat (chan
thuong, chét nguoi) va tac dong vé tam ly.
Nhitng tac dong nay co thé tac dong I1én ca
nguoi lao dong va nguoi dan khu vyce xung
quanh; cac tac dong Ién tai san bao gom su
phd huay thiét bi va cong trinh, nha
xuong.... Cac tac dong moi trudng co thé
la ngay lap tuc hoac lau dai va bao gom su
phét tan chat nguy hai vao méi trudong dat,
nudc, khdng khi va cac tac dong 1én cac loi
ich khac...

Khi cong nghiép duoc luu trir trong cac
binh chtra chiu ap luc dudi 3 dang: dang
khi nén (nhu CNG — compressed natural
gas), dang khi hoa tan (nhu axetylen), dang
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khi héa long (nhu LPG - liquefied
petroleum gas) [7]. Sau vu nd, mdi chét
thoat vao khi quyén dudi dang dam may
hoi va cac kich ban:

Poi véi thiét bi chira khi nén, khi hoa tan

Kich ban sau vu nd phu thugc vao didu
kién xuit hién tac nhan giy chay va do on
dinh khi quyén, cac tinh hudng c6 thé xay
nhu ngay sau vu nd, luong mdi chat thoét ra
ngoai va ting vé thé tich. Khi bén trong dam
may hoi nay chua kip hoa tron véi khong khi,
nhung bén ngoai cua ddm may da hoa tron
va4i khong khi dat gigi han chay, ngay ldc nay
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néu c6 su hién dién cua ngudn gay chay, qua
cau lra s& dugc hinh thanh[3]. Ciing ¢6 khi
sau vu nd, ddm mAy hoi hoa tron véi khéng
khi tao thanh hdn hop chéay nd va trong qua
trinh dam may hoi nay phat tan trong khong
khi gap tac nhan gay chay va kich ban s¢ la
vu nd dam may hoi hé hoic chay bung phu
thudc vao do 6n dinh cua khi quyén, khéi
lwong riéng cua mdi chat so vai khdi luong
rieng cua khong khi [3][6]. Sau vu nd néu
nhu khong co6 su hién dién cua tac nhan gay
chay, dam may hoi nay s€ phéat tan vao khéng
khi va gay 6 nhiém.
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Hinh 1: Kjch ban sau vu né cua thiét bi chira khi cong nghiép

Péi véi thiét bi chira khi hoa léng

Pé chira khi dudi dang long c6 hai
cach: 1am lanh duéi diém sbi hoic ting ap
suat 1én cao (thdng thuong nguoi ta luu trix
khi duéi dang ap suat cao). Khi thiét bi
chiu &p lyc chira mdi chét long tiép xdc voi
ngudn nhiét, 4p suat bén trong thiét bi s&
tang hoac do tac dong co hoc lam thiét b bi
su ¢ (nat, v&) va mdi chat thoat ra ngoai,
toan bo hoic 1 phan chét long s& sbi bung
va hoa hoi nhanh va gay ra vu nd vat ly,
day 1a hién tuong né6 BLEVE (boiling
lipuid expanding vapor explosion - nd do
chit long s6i hoa hoi).
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Khi danh gia kich ban sau vu né, can
xem xét diéu kién xuit hién tac nhan gay
chay va d6 6n dinh cia khi quyén nhu sau:

— Khi dam may hoi nay gap tac nhéan
gay chéy tic thi s& tao qua cau lra. Viéc
bat chay hay khong con phu thudc vao
trang thai cua thiét bi [5]. Néu xay ra su ¢
ter trang thai nong (bi gia nhiét tr bén
ngoai) thi ngay lap tic xuat hién qua cau
lta. Néu sy c6 xay ra tir trang thai lanh
(khdng bi gia nhiét tir bén ngoai), viéc bt
chay s& kho khian hon do sau vu né mdi
truong xung quanh rat lanh, ching han véi
LPG chi c6 5% la bat chay tao qua cau lra
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khi gap tdc nhan gay chay tac thi[4]. Khi
dam may khong bét chay duoc s& phat tan
vao khéng khi. Trong qua trinh phat tan
trong khong khi c6 thé bit chay (bi gay
chay muon) hoic khdng bit chay.

— Khi dam may bi gay chdy muon va
kich ban s& 1a qua lra, n6 dam may hoi
hodc chay bung phu thudc vao do 6n dinh
cua khi quyén va khéi luong riéng cua moi
chat so véi khdi luong riéng cua khdng
khi, truong hop nay can nghién ctu thém.
Sau sy c6 BLEVE, dam may hoi nay
khdng bét chay s& phat tan vao khong khi
gay 6 nhiém.

3. Co sé Iy thuyét danh gia thi¢t hai
trong danh gia rii ro méi treong

Qua phan tich cac kich ban sau vu nb
thiét bi chira khi cong nghiép, nhiing yéu t6
c6 thé gy tac hai chinh cho con ngudi, tai
san va moi truong 1a: nd thiét bi chiu ap luc
(nd vat 1), né dam may hoi, qua cau la va
phat tan méi chat

Truong hep 1: né thiét bj chiu &p luc
(né vt Iy)

N6 vat Iy 13 hién tuong pha v& su toan
ven cua thiét bi dé giai phong ning luong
nham can bang ap suat gitta trong va ngoai
thiét bi. Nang luong nay thoat ra ngoai
dugc phan bd vao viéc tao ra song xung
kich/qua ap, cung cép dong ning cho céc
manh v& va pha v& hoan toan thiét bi (chi
mot lugng nho ning lugng duge dung dé
pha v& thiét bi thanh nhiéu manh)[3].
Nhiing tac dong gay thiét hai do nd thiét bi
chiu ap luc la do song xung kich va vat
ving ban. Ngoai ra con phai ké dén tiéng
dn gay hai cho con ngudi do vu nd tao nén.

Hau hét thiét bj co cau tao tir nhitng vat
lieu ma khi ¢ diéu kién ap suét 1am viéc
van con o trang thai déo. Khi no, thiét bi s&
bi v& thanh cac manh I6n va nang luong
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dugc phan b tao ra séng xung kich chi
khoang 40-50% [3]. Manh v& tir vu né c6
pham vi tac dong 1on, I6n hon pham vi tac
dong cua song xung kich va tac dong nhiét
cua qua cau lta. Nhitng manh v& nay c6
thé gay ra hiéu tmg “domino” néu no tac
dong I1&n nhiing thiét bi chiu &p luc khéc.
Déi voéi thiét bi dang hinh ciu, khoang 70%
manh v& di xa dudi 200m, c6 trudng hop
khoang cach dat t6i 600m va tham chi
700m. Déi véi thiét bi dang hinh try, pham
vi vang ban xa hon, manh v& di xa toi
1.100m [3]. Sé lwong cac manh v& duoc du
doan trong bang 1 [3].

Bdng 1: Sé lwong manh vé tir né binh chju ap

luc

Hinh dang thiét bj Sé lweng manh ve
2-3

2 — 15 (thwong it hon 5)

Dang hinh try

Dang hinh cau

Theo cac s6 lidu tir Thanh tra lao dong
TP.HCM cho thay da c6 2 vu nd binh chiu
ap luc da xay ra tai TP.HCM. Vu thtr nhat
xay ra tai co s gia cong ghé sat (Quan 10)
vao luc 9 gio 30 phat ngay 5/9/1996, tai
nan 1a do né chai oxy con day loai 40 lit.
Thiét hai do tai nan 1a 176.940.000 ddng,
lam chét 5 nguoi va 15 ngudi bi thuong.
Vu thtr hai: xay ra tai cong ty TNHH D.A.S
chuyén san xuat cac san pham nhya van
dng nuéc, voi sen nhya vao ldc 6 gio 15
phat ngay 12/9/2006. Tai nan la do nd 1
binh khi nén (lam thiét bi tro luc cho hé
thng ép thuy luc gin trén may ép nhua),
sau vy no la chay lan ra khu vuc xung
quanh. Binh khi nén nay c0 Pjm viec = 210
kG/cm?, V = 6,3 lit. Vu nd da thiéu hay 1/3
xuong va phan 16n cac may ép nhya cong
ty, thiét hai tai san khoang 2,5 ty dong, 8
nguoi bi thuong, trong d6 c6 2 nguoi bi
thuong ning [ngudn: Thanh tra lao dong
TP.HCM].
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Hinh 3: M4y ép nhya sau vu né va toan canh nha xwéng sau vy né

Qua ap

Tac déng

- Thi¢t hai cho con nguwdi (bi thuong, chét
ngudi) do qué ap va tiéng on

- Thiét hai dén tai san (cong trinh nha xwdng,
may moc ...)

nguy hiém ctia
no vat 1y

Manh v& S

- Thiét hai cho con ngudi (bi thuong, chét
ngudi) do vét vang ban

- Thiét hai dén tai san do vat ving bfm, ngoai
ra con gy hi¢u tng domino

Hinh 4: Téc déng cua né thiét bi chiza khi

Quad cau lira (fireball):

Pam may hoi sau vu nd thiét bi chiu ap
lyc thuong c6 dang gan gidng qua ciu.
bam may nay bi kich chay nhung vi khong
cd oxy bén trong va chay chi xay ra bén
ngoai qua cau goi la qua cau lia [3], trong
qua trinh xao tron manh cua khong khi
xung quanh do lwa cho phép khdng khi
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tham nhap vao bén trong qua cau. Khi dam
may hoi bi kich chay tc thi tai vi tri trén
mit dét tao ra qua cau hira, sau d6 toan bod
khdi nay s& tang 1én vé thé tich, bdc 1én
cao, phat tan trong khéng gian va suy tan
[5]. Qua khao sat thuc té, qua cau lra
thuong kéo dai it hon 1 phut, thong thuong
la vai giay [3].
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Mot qua cau lra thuong kém theo toa
nhiét rit manh va gay ra hau qua nghiém
trong, trong khi tac dong vé &p suat du 1a
rat han ché vé pham vi so véi tac dong
nhiét [5][6]. D6i voi ngudi, mac bic xa
nhiét < 5 kW/ m? khong gay anh hudéng néu
cd bién phap phong tranh; muac bac Xxa
nhiét > 37,5 kW/m? 1a giéi han gay chét
ngudi. Thoi gian hu hong ddi véi dam thép
khong dugc bao vé 1a 5 phut trong diéu
kién tia lra (250 kW/m?), 10 phat trong

Hinh 5: Ddm mdy LPG hinh thanh sau
vu no [2]

Hinh 6: Qua trinh
hinh thanh va ket
thic cua qua cau

liza [5
[°] khi chay dam may hoi LPG
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didu kién bé lra (150 kW/m?) va 30 phut
trong diu kién nhiét luvong la 37,5 kW/m?
Trong didu kién du khong khi, khi chay
dam may hoi s& tao ra khoi 1a hdn hop CO,,
hoi nuéc va NOy gay 6 nhiém méi trudong
va tac hai dén con nguoi. Bong thoi, khi
chay s& tiéu thu oxy trong khong khi dan
dén giam luong oxy, lwong khéi sinh ra
lam han ché tam nhin, khi khéi chiém 15%
thé tich khong khi s& gay khé khin cho viéc
thoét hiém caa con ngudi.

Giai doan qua ciu hira xuat hién Giai doan quia cau lirabéc  Giai doan qua ciu Iira phat

lén cao tan trong khong gian va

suy tan

Birc xa nhiét

- Thiét hai cho con ngudi (bi throng, chét do
bong)

Téc dong
nguy hiem
cua qua cau

- Thiét hai dén tai san (cong trinh nha xwong,
may méc ...), hiéu ing do mino

- Thiét hai cho con ngudi (thiu oxy, ngat

Hinh 7: Tac dong
cua gud cau lia

Khoi

thé, han ché tAm nhin tho4t nan)
- Thiét hai méi truong (phdt thai chat 6
nhiém)

N6 dam mady hoi (vapor explosion):

N6 dién ra khi tang dot ngot vé thé tich
do phan tmg chay nhanh dam may hdn hop
caa chat chay va khong khi. Mot vu né dam

may hoi thuong di kem theo chdy bung
(flashfire) va qua éap/song xung kich
(overpressure/shockwave) [3], ngoai ra con
sinh ra tiéng on gay hai cho con ngudi.
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Khi khi/hoi thoat ra hinh thanh dam
may hoi trong mot didu kién khi twong
nhat dinh, dam may hoi nay s& khuéch tan
lam cho hén hop chay va khéng khi s&
dugc hoa tron dat dén gisi han chay, khi
do6 kich thudc dam may tang 1én. Khi gap
tdc nhan gay chay, dam may hoi s€ chay
rat nhanh, toc do chay cua hdn hop chay
LPG duoc ghi nhan la 5 — 10m/s va tang
Ién theo téc do gid. Khoang thoi gian xay
ra chdy dam may hoi rit ngan, khoang vai
chuc gidy, day la hién tugng chay bung.
Khu vyc dugc bao phu boi dam may hoi
nay sé bi tac dong nhiét rat manh, trong
khi dé bén ngoai khu vuc nay tdc dong
nhiét bi giam manh va c6 thé bo qua. Néu
khéi lwong chét chay trong hdn hop chay
no du 16n s& gay ra séng xung kich, gia tri
nay con tly thuoc vao tinh chit moi
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trrong chura dam may hoi, mot gia tri
duoc goi y 12 it nhat 1 kg [3].

Chi mét phan nho ning lugng phan
g chay toa ra duoc dung dé tao ra song
xung kich. Séng xung kich dugc xac dinh
boi khéi lwong chit chay tham gia va tinh
chit moi trudng chira ddm may hoi. Dya
VAo méi truong xay ra nd, ta co: nd kin
(confined explosion) 12 né & noi c6 khong
gian kin nhu bén trong dudng 6ng, cdng
ranh, bé chaa, phong kin.; né ho
(unconfined explosion) 1a né & noi co
khéng gian ma, hoic nd mot phan kin
(partly confined explosion) 1a né ¢ noi c6
khéng gian mé 1 phan [3].

Ciing gidng nhu qua cau lira, khi chay
dam may hoi s& tao ra khoi gay 6 nhiém
moi truong va tac hai dén con nguoi.

Téc dong nguy
hiémciano ™
ddm may

- Thiét hai cho con ngudi (bi thirong, chét ngwei)
Hinh 8: Tdc dong Qué ép do qua dp va tieng on
) F . . - Thiéthai dén tai san (cong trinh nha xuéng, may
cua N6 dam mdy hoi moc ...)

Nhiét bén trong do nhiét
ddm may y

- Thiét hai cho con nguoi (thiéu 0xXy, ngat tho,
han ché tam nhin thodt nan) ) )
- Thiét hai moi trrdng (phat thai chat 6 nhiém)

- Thiét hai cho con ngudi (bi thirong, chét nguéi)

- Thiét hai dén tai san (cdng trinh nha xuéng, may
méc ...), hidu ing domino.

Phat tan mai chat
Trong hoat dong san xuat cong nghiép,
céc thiét bi chiu &p luc thudng co xu huéng

mdi chat bén trong thoat ra ngoai, day la
nhitng ngudn thai thap. Viéc phat thai tir
nguon nay co thé la phat thai tic thoi hay

phat thai lién tuc (tuy truong hop) s€ anh
hudong dén con nguoi va méi tradong [6][3].
DPdi v&i su cd nd thiét bi chaa mdi chat,
dugc xem la ngudn thai tac thoi [6][3]. Sau

su ¢6 nd, s& hinh thanh mot dam may vira
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di chuyén theo gi6 vira xay ra qua trinh
khuyéch tan vao khong khi. Thé tich caa
khdi c6 ndng ban dam dac ban dau s& giam
dan theo thoi gian, nhung thé tich cua dam
may (bao gom cua khdi dam dic va nong
d6 thip & phia ngoai) s& tang dan 1én khi di
chuyén theo gi6 [3]. Déi vai moi chat chay
nd, viéc xac dinh duong vién gidi han chay
nd cua dam may 1a rat quan trong trong
cbng tac du bao kich thudc, hinh dang cua
dam may chay no.
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/né thiét bi chiza

mit dit

dam may ban diu
hwong gio

Hinh 9: S ¢6 né thiét b tao dam mdy va dién tién cua khoi ddm ddic theo gié

3. Két luan

Nguy co xdy ra cac su cd mdi truong trong
sir dung cac thiét bi chiu ap luc la diéu co thé
xay ra néu ching ta khong co bién phép
phong ngira hitu hiéu. Mubn vay khi thyuc
hién cong tac danh gia rii ro méi truong do
cac vu no thiét bi chaa khi cong nghiép gay
ra can phai xem xét cac kich ban dé co thé du
b4o cac nguy co va tac dong. Cac kich ban
xay ra trong nd thiét bi chiu ap lyc phy thudc

vao cac yéu t6 thiét hai nhu nd vt 1y, no dam
may hoi, qua cau ltra va phat tan mdi chat.
V&i mdi mot yéu t6 thiét hai khac nhau dan
dén hau qua khac nhau. Do vay, khi thuc
hién danh gia hau qua cua vy no thiét bi chira
khi cong nghiép can phai nghién ctru cu thé
timg yéu t0, dinh tinh va dinh luong céc thiét
hai dé c6 nhiing bién phap phong ngira va
g pho vai cac su cd phil hop vira dam bao
hiéu qua va tinh kinh té.

DETERMINING SCIENTIFIC BASE TO ASSESS CONSEQUENCY CAUSED
BY THE INDUSTRIAL GAS PRESSURE VESSEL EXPLOSION
IN ENVIRONMENT RISK ASSESSMENT
Huynh Huy Viet, Nguyen Thi Vinh
ABSTRACT

Assessing the exploision risk of industrial gases depends on scenarios and hazard
factors. This paper presents scenarios, determines factors and causing the consequency of
inductrial gas pressure vessel explosion to human, property, and environment (CNG,
LPG, acetylene..., other non-flammable gases). Analysing factors as vapor cloud explosion,
fireball, pressure vessel explosion, and dispersing vapor cloud are the scientific base to
assess the consequency caused by the inductrial gas pressure vessel explosion in
environmental risk assessment

TAI LIEU THAM KHAO
[1] B6 Lao dong Thuong binh va Xa hoi, Thong tur s6 32/2011/TT-BLDTBXH ngay 14 thing 11
nam 2011 vé viéc huéng dan thuc hién kiém dinh ki thudz an toan lao déng cac logi may, thiét
bi, vdt ti ¢6 yéu cau nghiém ngat vé an toan lao déng, Ha Noi, 2011.
[2] Jan Stawczyk, Experimental evaluation of LPG tank explosion hazards, Tap chi Hazardous
Materials. Volume 96, Issues 2—3, 31 January 2003. Pages 189-200.

33


http://www.sciencedirect.com/science/article/pii/S030438940200198X
http://www.sciencedirect.com/science/journal/03043894
http://www.sciencedirect.com/science/journal/03043894
http://www.sciencedirect.com/science/journal/03043894/96/2

TDMU, s6 3 (28) — 2016 Hupnh Huy Viét, Nguyén Th; Vinh

[3] Joaquim Casal, Evaluation of the effects and consequences of major accidents in industrial
plants. Universitat Politecnica de Catalunya, Barcelona, Spain, 2008.

[4] Ly Ngoc Minh, Nghién cizu xay duwng phwong phdp danh gid sw cé méi trwong trong sir dung
khi hoa léng (LPG) ¢ Viét Nam. Luan an tién si, Vién Mdi truong va Tai nguyén thanh phd Ho
Chi Minh, 2009.

[5] Ly Ngoc Minh, Khao sat va tng dung md hinh toan dé danh gia sy ¢ méi truong trong cong
nghiép dau khi, Tap chi Cong nghiép, sé 8 thang 12/2011.

[6] Samuel Seamore Chamberlain, Development of a physics of failure model quantitative
assessment of the fire fatality risks of compressed natural gas bus cylinders, Luan &n tién si, Dai
hoc Maryland, 2004.

[7] Huynh Huy Viét, Pdanh gid sw co trong sir dung khi cong nghiép va dé xuat bién phap phong
ngera sw ¢o cho nganh co khi, nghién ciru trirong hop dién hinh tai Cong ty cé phan co dién Thui
Puic, Luan van cao hoc, Vién Méi trudng va Tai nguyén thanh phd H6 Chi Minh, 2011.

¢ Ngay nhdn bai: 20/01/2016
e Chdp nhdn dang: 28/04/2016

Lién hé: Nguyén Thi Vinh
Phong Dao tao Trudng Pai hoc Thi Dau Mot
S6 6 Tran Van On, Phu Hoa — Thi Dau Mot — Binh Duong
Email: vinhnt@tdmu.edu.vn

34



