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DANH MUC KY HIEU

V,: Thé tich cia moi chit trong TB (m®). V6i LPG 6 trang thai bio hoa, V 13 tdng thé
tich ciia phan LPG long vtva phén hoi vY (m®);
AR thé tich hoi LPG trudce khi dan né doan nhiét (m3);
Vb thé tich LPG 16ng truéc khi dan nd doan nhiét (m?);
(VARE Thé tich hoi sinh ra khi mt phan LPG 1éng trong TB dan nd doan nhiét tir p suét
trong TB t6i ap sudt khi quyén (m?).
(AR Thé tich hoi sinh ra khi toan b phan hoi Vlv (m’®) LPG trong TB dén né doan
nhiét tir 4p suét trong TB ti 4p sudt khi quyén (m’);
(AR Téng thé tich hoi tao thanh sau vu nd TB chira LPG;
Py: Ap sudt ctia moi chit (hoi LPG) trudc qua trinh din nd doan nhiét (kG/m );
P, : Ap suit ctia moi chit (hoi LPG) sau qua trinh dan n¢ doan nhiét (kG/m®), chinh 12 4p
suét khi quyen tai noi xay ra sy co;
v, Vi Thé tich riéng, tmg voi 1 kg [m3/kg] hodc 1 kmol [m*/kmol];
R,: Hing s ph bién cta chat khi, 8314 [J/kmol.K];
T: Nhiét d6 tuyét doi cua moi chat [K];
Ty 1a nhiét do bao hoa ctia LPG trong TB ¢ thoi diem dau [K];
H,;: D6 4m twong ddi ciia khong khi; n
Ty nhiét do s6i cia LPG & p sudt khi quyén tiéu chudn [K];
Ti: Nhi€t d6 moi truong bén ngoai. Trudng hop thiét bi dat trong khi quyén, T,, 13 nhiét
d6 khong khi 1dy & thoi diém xay ra su cb;
T, Nhiét do vung chay, [K]; véi LPG T, = 2273 K;
T,: Nhiét d¢ moi truong nhan nhiét;
m-"e la khéi lugng phan LPG 10ng thoat ra ngoai va hoa hoi;
pFe (kg/m’) 1a KLR ctia LPG long ¢ nhiét do 1am viéc, 4p sudt latm
(kJ /kg.K) 1a NDR khéi lwong déng ap cua LPG long & 4p sudt 1 atm va nhiét do

p L Jlatm
ung véi nhiét do tai th01 diém xay ra su cd;
r "¢ (k/kg) la nhict a 4n hod hoi ciia LPG tmg v6i trang thai LPG thoat ra khi quyén & 4p

suat 1 atm; )

A: Cong dan no sinh ra khi nd TB (kG.m);

O : He sb trao ddi nhiét ddi luu cta khéi, [W/mK];

Fg: Dién tich bé mit trao ddi nhiét ddi luu [m?];

Fbx : Dién tich bé mdt trao ddi nhiét birc xa [mz];

O,:H¢ sb bure xa cua vat den tuyét dbi, O, =567 W/m? K*

8CO2 1va & H,0 Do den cia CO, va H,O ¢ nhiét do tinh toan.

ﬂ : Hé sb k& dén anh huéng ctia phan ap sudt hoi nude duge x4c dinh bing cach tra db
thi ¢ nhiét d¢ tinh toan. )

Ag, - Gia tri hiéu chinh, bang khoang 2-4% &

Q" Luong chét 6 nhiém trong qua ciu ltra sau vu nd (kg);
C(x,y,z,t): ndng d6 chit 6 nhidm trong qua ciu lira (kg/m’) trong khong gian, sau khoang
thoi gian t (s);

X, y, z: Khoang cach qua cau lira di chuyen theo cac huong, tinh tir noi Xay ra sy ¢b (m)
t: Thoi gian ddm may hoi di chuyén khoi ngudn (s); t=0 (s) la thoi diém xay ra sy cd,
xuét hién qua cau lia.

x: Khoang cach (m) d¢4&m may hoi di chuyén sau khoang thoi gian t (s) 1a: x=u.t

p: DO 4m twong ddi ciia khong khi tai noi va thoi diém xay ra sw ¢b (%);

o, 0, 0, hé s khuyéch tan theo phuong doc, phuong ngang va phuong dimg (m).
q: Mt d6 dong nhiét tir qua cu lira t6i vat nhan nhiét [W/m?];

H: Nhiét tri ciia mdi chat. Vi LPG, H=46.333 J/kg;

m: Khéi lugng LPG tham gia vu chay tao qua cau lira (kg);

Ry Hé s6 birc xa ciia ngudn nhiét (khong thir nguyén);

L: Khoang céch tir qua ciu ltra t6i vat nhan nhiét (m);

H,: chiéu cao nguén thai (m).

k: S6 mil doan nhiét cia mdi chat. Véi propane: k = 1,131; butane: k = 1,094.

C,: Nhiét dung riéng khéi lugng ding ép cua LPG (kJ/kg.K);

C,: Nhiét dung riéng khdi luong ding tich ciia LPG (kJ/m’..K).

CDI: Lugng chét nguy hai vao co thé hang ngay (mg/kg.ngay);

C: Nong do chét nguy hai trong méi truong (mg/lit);

IR: Tbc d6 hd hap (m3/h);

RR: Ty I¢ khong khi duoc luu giir trong co thé khi ho hép (%);

ABS: Phén trim lugng chit nguy hai dugc hip thu vio phdi (%);

ET: Thoi gian phoi nhiém (gio/ngay);

EF: Tén s6 phoi nhiém (ngay/nam);

ED: Thoi gian phoi nhiém (nam);

BW: Trong lugng trung binh ciia déi twong bi phoi nhiém (kg);

AT: Thoi gian phoi nhiém trung binh (ngay).

VCE: Vapor cloud explosion-Né dam may hoi;

FF: Flash fire-Chay bung;

Fire ball: Qua cau lta;
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MO DAU
I. TINH CAN THIET CUA PE TAI NGHIEN CUU
Bén canh nhiing déng gop c6 gia tri cho sur phat trién kinh té - xa hoi (KT-XH), qua trinh ché
bién va st dung khi dau mé hoa léng (Liquefied Petroleum Gas-LPG) ludn tiém 4n nhimng
nguy co giy su c¢b méi truong (SCMT) nhu: 10 i, chay, nd...gay thiét hai vé ngudi, tai san
va moi truong. Trén thé gi6i da xdy ra nhiéu SCMT nghiém trong trong linh vuc nay. O Viét
Nam, mic du nhiing sy ¢ vé LPG chua mang tinh tham hoa nhung ciing canh béo nhiing
SCMT nghiém trong c6 thé xay ra. D& lam tbt cong tac phong ngira SCMT trong ché bién va
st dung LPG, mét trong nhirng cong viéc quan trong la xay dung dugc phuong phap danh
gia SCMT hitu hiu dua trén céac co s& khoa hoc (CSKH), chi ra cac nguy co gay SCMT, du
béo murc dd thiét hai va pham vi anh huéng khi sy ¢d xay ra. Két qua cac nghién ctru vé danh
g1a SCMT trong ché bién va sir dung LPG trén thé gidi da duoc ap dung ¢ Viét Nam nhung chu
yéu thuc hién cho céc dy 4n trong diém quéc gia nhung céc bao céo danh gid tac dong moi truong
(DTM), dénh gia rti ro mdi truong (BRM) chua dé cép diy du toi cac tac dong ma su ¢ giy ra,
dic biét 1a su cb nd TB chira LPG — loai sy ¢b dién ra dot ngdt, giai phong ning luong cao,
lam thoat ra nhiéu LPG va c6 thé tao ra dam chay 16n. Con ddi véi cc co sé sir dung LPG,
cong tac danh gia SCMT hau nhu chi dugc dé& cap mot cach dinh tinh. Do vay, nghién ciru xay
dung phuong phap danh gia SCMT diy du, dinh luong, dé ra giai phap phong ngira SCMT
trong sir dung LPG mt cach dong b, hé thdng, c6 kha ning ap dung trong diéu kién Viét
Nam 14 cin thiét.
II. MUC TIEU NGHIEN CUU
Nghién ciru d& xuat phuong phap danh gia SCMT va giai phap phong ngira SCMT trong st
dung LPG pht hop véi didu kién Viét Nam va céc nudc ¢6 diéu kién tuong tu.
III. NOI DUNG NGHIEN CUU
Tong quan vé LPG, tinh hinh ché bién va sir dung LPG & Viét Nam; phan tich nguy co gay
sy ¢d va hdi clru mot sd sy ¢d da xay ra trong ché bién va st dung LPG trén thé gi6i va &
Viét Nam; dé xuat tiéu chi xay dung kich ban sy c6 va lyra chon kich ban s ¢ né hoan toan
TB chira LPG la sy cd c6 nguy co xay rarat cao trong st dung LPG & Viét Nam va gay thiét
hai nghiém trong vé nguoi, tai san va méi truong; xay dwng CSKH danh gid tac dong téi con
ngudi va mdi treong khi né thiét bi (TB) chita LPG; nghién ctru treong hop dién hinh: danh
gia sy c6 nd bon 20 tdn LPG nam 2007 tai Ha Noi; x8y dung quy trinh danh gia SCMT trong
slr dung LPG dyatrén cac CSKH, phu hop véi diéu kién Viét Nam; dé xuat khd niém, quan
diém va xdy dung co s QTRR k¥ thuat trong st dung LPG & Viét Nam; danh gia thuc
trang, phan tich nguyén nhan gay sir cd va dé xuat gidi phdp phong nglra SCMT trong st
dung LPG phu hgp véi thyc té Viét Nam va nhitng nudc cé diéu kién tuong tu.
IV. DOI TUONG NGHIEN CUU
Déi tugng nghién ciru 1a phuong phap déanh gia SCMT trong su dung LPG trén dbi tuong
dugc khao sat la LPG thuong mai trong san xuat va doi séng va TB chira LPG.
V. PHAM VI NGHIEN CU'U
LPG duogc dé cap 1a LPG thuong phim (propane 100% hodc butane 100% hodc hdn hop
propane va butane véi ty 18 50%: 50% theo thé tich); TB chira LPG (& trang thdi bdo hoa co
dung tich tir 150 lit tr& 1én (d6i voi LPG cong nghiép va thuong mai); dung tich tir 0,45 m’
tré 16n (d6i voi hé théng cip khi dbt trung tam trong nha &) hodc bdn LPG tiéu chuén trén xe
chuyén dung) dat trong khi quyén c¢6 ap suit & didu kién tiéu chudn 760 mmHg. Su c¢b dugc
d8 cap 1a sy ¢b nd TB chira LPG v6i dénh gia thiét hai 1a chii yéu. Qua trinh dwoc coi 1a qua
trinh déin nd doan nhiét do ap suit ciia LPG giam dot ngdt tir ap sudt 1am viéc t6i ap sudt khi
quyén. Phin LPG l6ng cudn theo ddm may hoi coi nhu khong dang ké. Trong pham vi sai s&
cho phép va dé thuan tién trong tinh téan, hoi LPG dugc coi la khi 1y tuéng; nhiét dung riéng
(NDR) dugc coi 13 hing sb; luong khong khi di dé chay 13 hoan toan & diéu kién ding ap.
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VL. Y NGHIA KHOA HQC VA THU'C TIEN

Dénh gia SCMT 1a qué trinh mang tinh hé théng, cung cip thong tin tdng hop, 16gic cho
ngudi ra quyét dinh dé quan Iy ATMT véi nhiing rui ro chip nhan dugc. Do vay, cin c6
phuong phéap danh gia SCMT phi hop v6i dic diém trong st dung LPG & Viét Nam.

6.1 Y nghta khoa hoc

GOp phan xay dung CSKH dé danh gia SCMT mét cach dinh lwgng trong ché bién va s
dung LPG va cac moi chét trong tw; bo sung CSKH vé QTRR k§ thuat dé bao dam an toan,
phong nglra SCMT do TB chita LPG n6i riéng va TBAL ndi chung; 1am co s¢ d€ xay dung
phan mém tinh stic bén TB chira LPG ndi riéng va chira mdi chat cé dac tinh tuong ty néi
chung; phan mém tinh phét tan LPG do sy c6 s ¢ né TB chira LPG véi ddc diém la nang
lugng cao, phat tan nhanh, gian doan ... U'ng dung ddi véi mdi chat dwoc ché bién va sk
dung & nhiét do trén nhiét do soi binh thuong; két qua nghién ctu clia luan &n gép phan bo
sung, hoan thién tai liéu trong giang day, dao tao, nghién ctru khoa hoc, chuyén giao cong
nghé trong |Tnh vyc an toan, danh gié rdi ro, danh gié tdc ddong moi truong.

6.2 Y nghia thuec tién

Néu va phan tich nguyén nhan mét so bat cap, dé ra giai phap dong bd, mang tinh hé thong,
g6p phan dap ng yéu cau bdo dam an toan, phong ngira sy c6 trong st dung LPG & Viét
Nam va nhitng nwéc c6 diéu kién KT-XH tuong ty; Xac dinh tiéu chi xay dyng kich ban sy
6 trong st dung LPG & Viét Nam va lya chon kich ban sir ¢6 nd TB chita LPG la sy ¢6 ¢o
nguy co xay ra cao va gay thiét hai nghiém trong vé con ngudi, tai sin va mai truong; Gop
phén b sung, hoan thién co s& xay dung tiéu chudn ATMT trong s dung LPG va méi chét
c6 ddc tinh, diéu kién ché bién, sir dung twong tw; Xay dung phwong phap danh gia SCMT
trong sir dung LPG. Két qua nghién ctru clia luan an (cong thirc tinh lvgng hoi tao thanh,
cong sinh rakhi n TB chita LPG, hé s0 tiéu thu oxy, hé s3 tiéu thu khdng khi Iy thuyét, hé
s6 phét thai CO,, hé s6 phét thai khéi khi chdy 1 m® LPG & trang théi hoi ...) gop phan b6
sung CSKH dé danh gia tdc dong mdi truong khi trién khai c&c dy an c6 lién quan téi LPG;
du bao kha ndng anh hwdng clia cac sir ¢d co thé xay rakhi xay dung cac co so sir dung LPG
cling nhv st dung héa chat nguy hai khac cé dac tinh twong tw nhu LPG; Dép (ng yéu cau
danh gia rdi ro k¥ thuat cho céc du an cé st dung LPG dang ngay cang phat trién & nudc ta,
d8é ra céac giai phdp phong ngira sy cd trong st dung LPG & Viét Nam. C6 thé van dung
phuong phap danh gia cho céng nghiép hoa chét, k¥ thuat lanh va diéu hoa khéng khi. B6
sung co s& khoa hoc va thyc tién dé gép phan quy hoach cong nghiép, quy hoach méi
tredng, quy hoach do thi, khu dan cu, dv béo sw ¢d, quan ly méi treong ... khi trién khai cac
dir &n cé sir dung LPG. Phuong phap danh gia SCMT dwoc dé xudt gidp cac nhaquan ly ra
quyét dinh ding dé quan ly ATMT trong st dung LPG. Tl d6, c6 chién lvgc ngdn nglra va
(ng ctvu s ¢d nham giam thiéu thiét hai, ddm bao an toan, BVMT.

VII. Y NGHTA KINH TE-XA HOI

Ché bién va sir dung LPG déng vai trd quan trong trong nén KT-XH nhung ciing tlém 4n
nguy co gdy SCMT nghiém trong, déc biét 1a sy c6 n6 TB chira LPG gay thiét hai vé& ngudi,

tai san va moi truong. Do vay, can c6 nhimg nghién ctru du béo déy di hon mang tinh dinh
lwong vé cac tac dong tiéu cyuc khi 1ap PTM, DRM trong quy hoach, xiy dung co sé sir dung
LPG; dé ra giai phap phong ngira SCMT trong sir dung LPG ¢ Viét Nam, gop phan phat
trién dit nudc bén vimg.

VIIL TiNH MOI CUA LUAN AN

X&y dung CSKH (cong thirc tinh lvgng hoi LPG tao thanh, cdng dan nd khi nd TB chira
LPG dugc ton tri & trang thai bdo hoa, ton tai ca hai phatrong TB ; xay dung hé s tiéu thy
oxy, hé sb tiéu thu khdng khi ly thuyét, hé sb phét thai CO,, hé sb phét thai khéi khi chéy 1
m® LPG & trang théi hoi ...; nghién ctu (tng dung mé hinh ngudn phét thai gian doan, phét
tan dang dam may hoi) danh gia SCMT khi né TB chita LPG. Xay dyng CSKH vé QTRR k§
thuat (TERM) trong sr dung LPG, gép phan bd sung CSKH vé QTRR cdng nghiép. D& xuét



3

khéi niém “an toan moi trwong thiét bi” la khai niém méi trén co sé tich hgp céc van dé vé
an toan thiét bi, an toan con ngui, an toan moi treong. Tl d6, dé xut quan diém vé ATMT
la 14y an toan thiét bi lam trung tam dé phong nglra SCMT. D& xuét tiéu chi phan loai va
thyc hién phén loai TB chira LPG theo mirc d6 an toan; tlr d6 dé xuat phuvong phap dy béo
sy thay ddi vé chat va lvong clia TB chira LPG theo thoi gian dé du b&o kha nang xay ra
SCMT mét cach dinh lvong. V& mat thuc tién, luan an c6 nhitng déng gép nhw dé xuat tiéu
chi xay dung kich ban va tdng hop cac kich ban sy c6 c6 thé xay ra, lwa chon kich ban s cd
n6 TB chita LPG la sy c6 c6 nguy co xay rarat cao va co thé gay thiét hai nghiém trong vé
nguoi, ti san va moi truong trong diéu kién Viét Nam; xay dyng quy trinh danh gia SCMT
trong st dung LPG & Viét Nam; xay ding quy trinh tinh toan sirc bén TB chita LPG, thuan
tién trong str dung dé tinh toan thiét ké TB chita LPG, tao co s dé xay dwng phan mém tinh
stic bén TB chita LPG va phan mém tinh phét tan qua cau lra phli hop voi déac diém s dung
LPG & Viét Nam.

CHUONG I: TONG QUAN
1.1.Sy ¢d mdi treong va danh gia si ¢6 mai treong
1.1.1 Sy cd moi trwong
1.1.2 Panh gia sy c6 moi truong
1.1.3 Nguyén nhan gay sy ¢6 mdi truong
1.1.4 Céc giai doan cla SCMT
1.1.5 . Chién lugc (ng xit SCMT
1.1.6 Vai tro cla danh gia rdi ro moi truong
1.1.7 Lich st danh gid rGi ro méi truong
1.1.8 Quy trinh chung trong danh gia rti ro mdi truong
1.1.9 Gi6i han clia danh gid rti ro moi truong
1.2.T6ng quan vé& khi ddu mé héa léng (L PG)
1.2.1 Khai niém chung vé LPG: Khi diu mo6 hoa long (LPG-Liquefied Petroleum Gas)-
khi hod 16ng, gas- dugc ché bién tir ddu mo, khi ddng hanh (KDH) hodc khi ty nhién (KTN)-
1a khi hodc hon hop khi c6 thanh phan chi yéu 1a hydrocarbon no dang parafin, cong thirc
téng quat: C,Hy,:, nhu: propane (C;Hg), butane (C4H10)...thé tdn tai vét cua ethane (C,Hg),
pentane (CsHj,) ethylene (C,Hy), butadiene 1,3 (C4Hg). LGP thuong mai 1a propane (Cs)
hoc butane (C,) hodc hdn hop propane va butane (ty 1€ 50 % : 50 % thé tich)
a. Cong thiric hoa hoc, khéi hrong phan tir, khdi lugng riéng
Bang 1.2: Cong thirc hoa hoc va ky hiéu cua propane — butane

Mébi chit Cong thirc Khoi lugng KLR cia LPG l?ng KLR cia LPG 1101‘
héa hoc phén tir & 15 °C (kg/m’) & 15 °C (kg/m’)
Propane CH;-CH,-CH;3 44,09 510 1,86
n-Butane CH}-CHz- CHz-CH3 58,12 575 2,6

b. Trang thai ton tai va quan h¢ ap suat-nhiét do-thanh phan: Ty 1€ Propane hodc/va nhiét
d6 ciia LPG trong TB cang cao thi 4p suét ciia LPG trong TB cang 16n.

¢. Tinh chay nd: Thong s, gioi han chay cua LPG trong khi quyén duoc néu & bang 1.3
Bang 1.3: Bang théng so chdy né ciia LPG

Nhiét do Gi6i han chay

Moi Nhiét d6 bay | 2 o Nhiét tri Nhiét 40 ngon ltra chay
% A tu chay (% thé tich) N .0
chat hoi ¢ latm €C) e wen (Kcal/kg) trong khong khi (°C)
Propane -42°C 400 + 580 2,2 10 11.900 1.930
Butane -0,5°C 410 + 550 1,8 9 11.800 1.900

d. Tinh dan nd: LPG c6 hé so dan n¢ thé tich rat 16n, trung binh 1 don vi thé tich LPG long
tao ra khoang 250 don vi thé tich LPG hoi.

e. Van téc ngon Itra: ngon lira cua hén hop LPG - khong khi & 4p sudt khi quyén trong 6ng
din dudng kinh 30,4 cm dat van tdc 216 cmy/s.

f. Dac tinh: LPG tinh khiét khong phai 1a chét c6 doc tinh cao dbi v6i con ngudi va MT.
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g. Mau sic, mui vi: LPG & thé 1ong khong mau, & thé hoi tao ddm may nhu suong. LPG
tinh khiét khong c6 mui nén duoc pha thém mercaptan dé tao mui dé phat hién dugc hoi
LPG ro ri trude khi dat ndng do bang 1/5 giéi han chay, nd dudi ciia no.

1.2.2 Phén loai: Can ctr vao cong dung, LPG dugc phan loai thanh LPG nhién li¢u; LPG
nguyén lidu; LPG dung lam méi chét lanh.

1.2.3 Mot s6 tinh chit nguy hai ciia LPG: Gay doc, chay, nd, ngat, bong lanh. ..

1.3.S0 lrgc vé tinh hinh ché bién va sir dung LPG & Viét Nam

1.3.1. Tinh hinh ché bién LPG ¢ Viét Nam: O Viét Nam, LPG duoc ché bién tai NM loc dau
Dung Quét va NM xtr 1y khi Dinh C6 (bing cong nghé chung cét).

1.3.2. Tinh hinh tiéu thu LPG & Viét Nam: Theo s6 liéu théng ké, tiéu thu LPG trong nhiing
nam qua ¢ Viét Nam tang binh quan khoang 8% nam. Ty 1¢ sir dung LPG trong gia dinh
chiém 65%, thuong mai la 15% va cong nghi¢p la 20%.

1.4.M6t sO sy ¢d méi trieong trong ché bién va sir dung LPG: & Feyzin (Phap) nam 1966
lam chét 16 ngudi; & Tay Ban Nha lam 200 ngwoi chét va 120 ngudi bi thvong nam 1978; &
Toronto, Canada nam 1979 lam nhiéu ngudi phai nhap vién va 250.000 nguoi phai so tan;
n6 bdn chita LPG & Mexico ngay 19/11/1984 lam 450 nguoi chét, trén 30.000 ngudi mat nha
ctra (hinh 1.8); sy co tai NM ché bién LPG & Pasadena, Hoa Ky nam 1989 (Hinh 1.9); chay
tau chd khach 1am 400 nguoi chét, hang trdm ngudi bi thwong do nd binh LPG dé ndu &n
trong toa cang tin nam 2002 tai Ai Cap; nd binh LPG lam sip toa nha 9 tang, lam chét va bi
thwong nhiéu nguoi nam 2003 tai St. Peterburg — Ngado ro ri LPG trong bé

Hinh 1.8: Sy cb tai Mexico, 1984 Hinh 1.9: Sy c6 tai Hoa Ky nam 1989
O Viet Nam: ro ri tai 6ng dan LPG tir NM ché bién khi Dinh C6 t6i kho cang Thi Vai gy 6
nhiém nuwéc tai dAm nudi trong thiy san sbng Mo Nhét - Phudc Hod ndm 2003. Ngay
22/2/2009, trén quéc 16 1A thudc dia ban tinh Nghé An da xay ra sy co chdy xe ché gas tlr
Hai Phc‘)rg'\‘/‘g’Nghé An. Hinh 1.10 trinh bay céc hinh anh clia sy ¢ nay...

Hinh 1.10: Hinh &nh sir ¢ chdy xe bon tai Nghé An nam 2009

1.5.C4c phwong phip danh gia SCMT trong ché bién va sir dung LPG

151 Phuong phap danh gia SCMT trong ché bién va sir dung LPG trén thé gigi:
Nhan biét méi nguy, xac dinh céc kha nang si ¢d, danh gid hau qua clia sy co (thiét hai vé
nguoi, tac dong téi moi truong, anh hudng vé KT-XH & khu vire bi anh hudng), xac dinh
mttc sy c8. Nhiéu tiéu chudn an toan vé LPG dugc ban hanh: tiéu chudn Australia, tiéu chudn
Hong Cong, tiéu chudn Hoa Ky. Don Barber dé cap t6i an toan trong ton trir LPG & mic dinh
tinh. J. R. B. Alencar, R. A. P. Barbosa and M. B. de Souza Jr. dé cap téi hiéu (ng domino
(hiéu (rng nhiét, hiéu tng N6 qua ap dam may hoi do ro ri LPG) nhung chua tinh lwvgng nhiét
sinh ra. Cac tac gia B. Doroste, U. Probst and W. Heller (1999), Don Barber (2000), Donald
L. Katz and Robert L.Lee (1990), F. Mushtaq (2007), G.A. Clay, R.D. Fitzpatrick, N.W.
Hurst, D.A. Carter and P.J. Crossthaite (1988) [127], Hanna, SR., P.J. Drivas, and J.C.
Chang, 1996 [128], Johnson O. Silva and Antonio R. Sanches (2005), J. R. B. Alencar, R. A.
P. Barbosa and M. B. de Souza Jr. (2005), S. Potempski (2004) va céc t6 chirc nhu: cong ty
BP, cong ty Det Norske Varitas (DVN), co quan BVMT MY (US EPA)...da thyc hién céac
danh gia SCMT trong ché bién va st dung LPG véi n6i dung sau:
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a Phuong phap nhan dién SCMT trong ché bién va sir dung L PG: Phuong phéap nhan
dién SCMT trong ché bién va str dung LPG s dung phwong phap cay su kién véi cac s ¢
ro ri LPG, sy ¢6 nd héa hoc (nd dam may hoi LPG), su ¢c6 BLEVE.

b. Phuwong phap danh gia xac suat: Phuvong phap danh gia xac suat SCMT trong ché bién
va slr dung LPG hién nay chl yéu sir dung phwong phép thong ké. Két qua danh gia xac suét
dwoc gidi thiéu nhw bang 1.11 véi kha nang xay rasy ¢ dugc xép theo 5 mirc.

Bang 1.11: Mrc sy ¢0 theo tan sudt xay ra sy ¢d mdi trudng [22]

d. Xac dinh mtrc s co

Hién co6 nhiéu phuong phap xac dinh mic sy ¢ théng qua viéc danh gia téng hop SCMT.
Tuy nhién, phuong phap ma tran rli ro (bang 1.16) dugc &p dung dé danh gia SCMT trong
ché bién va st dung LPG bang cach cho diém mic do thiét hai va xéac suat rdi téng hop két
qua (bang 1.17) bing céch nhan giatri clia xé&c suét vathiét hai.

Bang 1.16: Ma tran danh gia rdi ro moi truong [22]

Hau qud clia su cb

Kha nang Khdng R Trung , Nghiém
Xay ra sy co dang ké (1) Nho (2) binh (3) Lon (4) trong (5)
Hiém khi xay ra (1) 1 (KBK) 2(KBPK) | 3(KBPK) | 4 (KBbK) 5 (N)
Khdng chéc xay ra (2) 2 (KBK) 4 (KBK) 6 (N) 8 (N)

Mrc o ~ Tan suét
~ Dién giai s co ~
sy co sy cd
1 Xay ra it hon 1 Ian trong 10.000 nim <10*
2 Xay rallan trong 10.000 ndm dén 1 lan trong 100 ndm 1010
3 Xay ra 1 lan trong 100 ndm dén 1 1an trong 10 nam 10210
4 Xay rallan trong 10 nam dén 1 Ian trong 1 ndm 101
5 Xay ranhiéu hon 1 lan trong ndm >1

C6 khé ndng xay ra (3) 3 (KBK) 6 (N) 9 (N)
Hay xay ra (4) 4 (KBK) 8 (N)
Thudng xay ra (5) 5 (N)

Theo s0 liéu thong ké, trong 100 s ¢d hydrocarbon [¢n nhat trong hon 30 nam trén thé gidi
thi ¢ 10 nam c6 3 si ¢6 16n lién quan dén céac co sé ton trir va nén hydrocarbon [81]. Trong
71 s ¢6 nghiém trong vé TB chita LPG ¢6 12 sy ¢6 BLEVE. Tan xudt n BLEVE d6i vai
mot TB chiva LPG khoang 1 x 10°%/nam [81].
c. Phuong phap danh gia thiét hai: danh gia tac déng qua ap va tac dong nhiét do nd dam
may hoi LPG bdng mé hinh chat né tuong duong: = 7X8H xm (18
N ETNT -
mrnr: khéi lwong thuc nd TNT tuong dwong (Kg); m:

khéi lugng LPG tham gia vu chdy (kg); AH_: ning g

lvgng clia vu nd dam may hoi LPG [ki/kg]; V6i Propane:
AH_=-2.219 kJmol; v6i Butane: AH_ =-2.877 kJ/mal;

77: Hiéu sudt nd. Voi LPG, 17 = 0,03; Ep;: Nang
luong 1kg chdt nd TNT: g__=4686kdkg. Vi tri cach
tam nd khoang R chiu tac dong qua &p do nd dam may hoi
theo cong thirc: R=zxmi2. (M) (1.9). Z Ia khoang céch
theo ty 16 (m.kg™™®). Quan hé gilta &p sudt va khdang céch N
theo ty 1& duoc néu & hinh 1.12 [81]. Hinh 1.12: Quan hé gitra ap
suét va khdang cach theo ty 1&
Mtrc ti 1& xéc suat tlr vong do &p sudt gay ra dwoc gidi thiéu trong bang 1.12. Céc tac dong
do quéa ap d6i voi két cau duoc trinh bay trong bang 1.13. Néu p sudt tao ra do qua ép clia
vu n0 tang 18n thi xac sudt tdc dong Ién ngudi cling tdng. Ngoai cac nguy hiém truc tiép gay
chét nguoi, vu nd TB chira LPG con gay ra cac nguy hiém gian tiép nhu pha hily cng trinh,
tao manh vang ban gay thuong tich cho ngudi. Nhiét dd khong khi ting sé lam nhiét do co
thé tdng, gay anh hwdng téi strc khde con ngudi. Khi nhiét do co thé nguoi tang 18n téi 40°C
c6 thé dan téi mét y thirc. Danh gia tac dong nhiét do nd dam may hoi thong qua mirc anh
hudng clia lvgng nhiét birc xa tdi con nguoi (bang 1.14). Banh gid hiu qua clia sv cd (thiét
hai V& nguoi, tai san, moi treong) theo 5 mikc (bang 1.15).
M6t s6 md hinh toan dugc st dung nhy md hinh 1SC-ST3 (The Industrial Sourse Complex -
Shor Term 3) tinh phat tdn dam may hoi LPG ro ri LPG tlr ngudn cd dinh, phét tan lién tuc;
md hinh SAFETY danh gia sy ¢d ro ri LPG tirc thoi vand dam may hoi LPG [118]; m6 hinh
phét tdn m6i chat & thung Iling (the canyon model); mé hinh phét tén hoi, khi ndng...Cac
nghién ctru hién méi chi dé cap t¢i mic anh hudng clia birc xa nhiét, chwa tinh toan lvgng
nhiét d6 duoc sinhra.

Ghi cha: KDK: khong dang ké; N: nhé;TB: trung binh; L:Ién; NT: nghiémtrong;
TUr két qua clia danh gia téng hop SCMT theo ma tréan rdi ro roi so sénh voi thang diém dé
két luan dac tinh cta rii ro. Nguyén ly ALARP &p dung trong ma tran danh gia rdi ro duoc
gigi thiéu & hinh 1.14.

Mirc ri ro tir 1+4: rdi ro khong dang ké; mic rdi ro tir
5+9: mi¥c rdi ro thap co thé chip nhan dugc theo nguyén
Iy rdi ro thdp nhét c6 thé chip nhan dugc (ALARP)
nhung rdi ro can dwgc gidm sé chdt ché; mic rdi ro
béng 9: mirc gii han; mic rdi ro tr 10+25: i ro cao, woh 4] e
khong duoc chdp nhéan, cin loai trir hodc gidam thiéu vé  Hinh 1.14: Matran trong danh

riii ro chdp nhan dugc [81]. giardi ro chién lwoc

152 Déanh gia SCMT trong ché bién va sl dung L PG tai Viét Nam

Trong qua trinh x&y dwng va phét trién nén cdng nghiép dau khi, cdng tac phong nglra
SCMT rét dwgc quan tdm. Tuy nhién, cac bao céo danh gia rii ro vé LPG dé cap chl yéu la
ro ri LPG hodc BLEVE. Két qua khdo sét thong tin clia TT thong tin KH-CN (S& KH-CN
Tp.HO Chi Minh) [97] cho thdy: céc két qua NCKH da cong bd trén thé gi¢i cling nhv & Viét
Nam déu it nhiéu c6 dé cap t6i van d&@ ATMT trong st dung LPG, nhing nhitng danh gia
nay chwa hoan thién hodc con dinh tinh, nhw: “Thuyét minh dv an dau tv cong trinh kho ton
chira, phan phoi LPG va cang dau khi Chan May” clia CTCP gas Petrolimex thyc hién nam
2005) [17], “Béo céo cdng tac BVMT kho gas Petrolimex Ba Nang” do cong ty (CT) Gas
Petrolimex Da Nang thuc hién nam 2007 [18], “Béo cao BDTM du an xay dwng kho tiép nhan
ton chira va phan phdi LPG” do CT xang dau KV5 Iap nam 1998 [19], “Tai liéu hudn luyén
an toan, phong chdng chay nd trong quan |y, kinh doanh, s dung binh LPG” do CT kinh
doanh khi hda ldng mién Nam ban hanh nam 2006 [80], “S6 tay khi d6t héalong” do CT gas
Petrolimex ban hanh ndm 2001 [89], chi thi “Tang cuong cong tac quan ly ddm bao an toan
hoat dong hda chat va diéu kién an toan tram nap khi dau mé héa léng vao chai trén dia ban
tinh Ba Ria - Viing Tau” cia UBND tinh Ba Ria— Viing Tau ban hanh ndm 2007 [99], “H6
so k¥ thuat bdn chira khi héaléng 23,5 m® do cong ty Saigon Gas ché tao valap dit cho NM
slta Sai Gon-Vinamilk” nam 2008 [103], “M6t sO bién phép phong chéy va chira chéy trong
san nap, bdo quan va s dung khi dét hoa long (LPG)” cula t&c gid Ngd Van Xiém
[106]...Nudc ta cling da ban hanh nhigu quy dinh, tiéu chudn vé LPG nhu “Quy ché quan ly
k¥ thuat an toan vé giao nhan, van chuyén nap khi ddu mé héa léng bang bbn chira” do Bo
cdng nghiép ban hanh nam 2006 [5], “Quy ché quan |y k¥ thuat an toan vé nap khi dau mé
hda ldng vao chai” do B cong nghiép ban hanh nam 2006 [6], “Tiéu chudn xay dwng Viét
Nam (TCXDVN) 377:2006: Hé théng cip khi dot trung tam trong nha ¢-tiéu chudn thiét ké”
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do BO x&y dung ban hanh ndm 2006 [11], “Tiéu chudn xdy dung Viét Nam (TCXDVN)
378:2006: Hé théng cip khi dét trung tam trong nha ¢-tiéu chudn thi cdng va nghiém thu” do
B0 x&y dyng ban hanh ndm 2006 [12], [72]...[74]. Tuy nhién, céc tiéu chuan nay chd yéu dé
cap t6i van dé an toan, chua dé cap téi cac tac dong moi trwong do sy ¢d trong siv dung LPG
gay ra. Két qua c&c nghién clru danh gia SCMT trong st dung LPG trén thé gi¢i nhu détrinh bay
trong phan 1.5.1 trén day da budc dau dugc 4o dung & Viét Nam khi 1ap bao céo danh gia rdi ro
moi trudng (PRM), danh gid tac dong modi truong (BTM), danh gia sw ¢d moi truong (BPSM) cho
cac di an trong diém qudc gia cd lién quan toi ché bién LPG, nhu: “Nghién clru hién trang va dé
Xuat céc bién phdp quan |y chat thdi nguy hai tai cong ty ché bién va kinh doanh céc san
pham khi” clia Nguyén Tuin Cudng [20], “Danh gia rdi ro cho hé théng dudng 6ng Phi M§
— Bach H” do TT an toan va méi trwong dau khi — téng cong ty (TCT) dau khi Viét Nam
thire hién nam 1998 [81], “Béo c4o danh gia tac dong mdi truong chi tiét cho NM xt ly khi
tai Dinh C8” cdia TS. Nguyén Blc Hiynh va cong sy [82]; “Nghién ctru mic do anh hudng
mai trwong clia cac cong trinh sir dung khi dé an Bach HE va dé xudt phrong an quan ly méi
truong” cliaPham Thi Dung [22], “Nghién clru danh gia rdi ro quatrinh van hanh tuyén 6ng
dan khi MP3 - Ca Mau dé de ra céc gidi phép an toan va giam thiéu thiét hai mdi treong” clia
Dinh Vi Lan [37], “Panh gia rui ro cho hé théng dudng 6ng Phil M§ — Bach H6” clia Trung
tdm an toan va mdi trudng dau khi (1998), [81], “Béo céo danh gia tac dong mdi truong cho
nha mdy xt Iy khi Dinh C6” clia Trung tdm an toan va mdi truong dau khi (1998) [82], “Béo
cdo nghién ctru kha thi di an dwong 6ng Nam Con Son” cta TCT dau khi Viét nam — PB —
STATOIL (1999) [83], “Ban dang ky dat tiéu chudn méi truong di an NM dam Phi M§” do
TCT dau khi Viét Nam - BQL dy &n NM dam Pha M§ thire hién 2002, “bao cdo DTM dv an
TT dién lc Phi My do TCT dién lyc Viét Nam thuc hién ... chra dé cap téi sy cd nd vat
Iy TB chira LPG mot cach day di maméi chi dé cap tdi sy ¢d BLEVE, si ¢ ro ri vand dam
may hoi sau sy ¢8 rd ri LPG vanhan dinh rang s ¢c6 BLEVE languy hiém nhét. Céc téc gia
BUi Van Ga, Duong Viét Diing va Nguyén Hitu Hudng [25], Chu Manh Hang [31], Nguyén
Ping Hung va Tha Nguyén Huy Chi [32], Tran Gia My [61] trong c&c nghién ciru st dung
LPG chil yéu dé cap t6i lgi ich kinh té trén quan diém coi LPG la ndng lvgng sach, it gay 6
nhiém mdi truong; tac gia Ngd Van Xiém dé cap t6i van d& ATMT trong s dung LPG
nhung chi yéu danh gia dinh tinh [106]. U'ng dung cac md hinh clia nudc ngoai dé tinh toan
si lan truyén chat 6 nhiém trong cong nghiép dau khi d& duoc dp dung & Viét Nam trong
thoi gian gan day cho mét sd dy &n trong diém qudc gia nhw: mo hinh Berliand tinh ndng do
khi nguy hai cho NM loc dau do téc gia Nguy&n Cung thuc hién nam 1985 1a mé hinh ngudn
phét thai lién tuc [40]; md hinh ISC-ST3 (The Industrial Sourse Complex - Short Term 3)
clia co quan BVMT Hoa Ky (EPA) duoc TT an toan va mdi trudng dau khi str dung dé tinh
ndng do phét tan cac chat gdy ONMT do ro ri cho hé théng dudng dng dan khi PM3-Ca
Mau, tinh todn ro ri héa chat nguy hai trong diéu kién hoat dong binh thudng [81]; mé hinh
SAFETY do DNV nghién ciru phét trién dwa trén cac md hinh ro ri khi va chdy né dam may
hoi LPG ap dung dé danh gia rii ro cho NM ché bién khi Dinh C6 [82] nhung nhu vay la
chwa day da so voi nhitng SCMT cd thé xay ra. Danh gia xac sut rdi ro theo nghién ciru clia
nuéc ngodai can dugc digu chinh ph hop véi thic té trong st dung LPG & Viét Nam.
1.6.Mt s0 van d8 can duwoc nghién cru bd sung

Tuy theo mirc do quan tdm & nhitng Iinh vic khéc nhau ma danh gia SCMT trong s dung
LPG c6 nhitng mirc do khéc nhau. Céc nghién ctru hién c6 chra xay dung céc kich ban sy ¢
c6 thé xay ra. V6i céc sy ¢6 da dugc dé cap thi mirc do danh gia chwa day dd, nhét 1a danh
gia sy co n6 hoan toan TB chita LPG chua dé cap day du, dinh lvgng téi cac thiét hai c6 thé
xay ra va thuc té da xay ra nhu trinh bay trong cac phan 1.4. & Viét Nam, cac danh gia
SCMT &p dung phuong phép danh gié clia nuéc ngoai va ciing chi dugc thyc hién & céc dy
an trong diém quéc gia trong ché bién LPG. Trong diéu kién st dung LPG nhur & Viét Nam
va nhitng nuéc c6 nén KT-XH twong tw, sy ¢d nb vat ly do TB khdng bao dam an toan, do
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diéu kién khi hdu hodc tac ddng co hoc nhv tai nan giao thong xay ravoi xe bon ché LPG ...
la nguy co cd kha nang xay rarat cao va mirc do thiét hai la nghiém trong nhat. Do vay, can
xac dinh céc tiéu chi xay duyng kich ban sy cd va lva chon kich ban sy ¢d n6 hoan toan TB
chira LPG d€ xay ding b sung nhirng van dé chua dugc dé cAp hodc da duoc dé cap nhing
chua day du; tir d6 hoan thién phrong phap danh gia sv ¢d né TB chira LPG trong sin xuét
va doi sdng, nhu: tdc dong co hoc do cong sinh rakhi né TB chira (tac dong nay chua dwoc
céc nghién clru trwde day quan tdm); tdc dong nhiét khi chdy dam may hoi LPG tao thanh
sau vu nd TB chita LPG (phuong phap danh gia hién cé moi chi d& cip téi mirc tac dong clia
lugng nhiét blc xa nhung chua dé cap téi cach xac dinh lugng nhiét dugc tao ra); tdc dong
do khoi t¢i con ngudi va mdi truong (tac dong nay hién chua gidi thiéu cach xéac dinh lugng
khéi dugc tao ra); dy bédo pham vi &nh hwédng clia qua cau Ira khi chdy dam may hoi LPG
sau vu nd TB chira LPG trong khong gian va theo thdi gian; khdo sat s ¢6 da xay ra trong
str dung LPG & Viét Nam dé danh gia xac sut s ¢ trong sit dung LPG & Viét Nam mét
céch tin cdy, phu hop véi dac diém sir dung LPG & nwéc ta. Nhirng van dé can dugc bd sung
s& dwoc luan an nghién clru gidi quyét trong phan tié€p theo.
CHUONG II: PHUONG PHAP NGHIEN CUU

2.1 CO SO PHUONG PHAP LUAN

Dénh gia SCMT trong s& dung LPG la qua trinh gdm cac bwéc: nhan dién rii ro (nhan biét
mdi nguy hiém va s co co thé xay ra), danh gia xac suat xay ra s cd, danh gia hau qua do
sy €0 gay ra (tac dong téi con nguoi, ti san va mai treong) va xac dinh dac tinh sy ¢6 trong
sir dung LPG; tlr d6, d& xudt giai phap phong ngtra SCMT trong st dung LPG. Phan danh
gi& xé&c sudt do chwa day du so liéu thdng ké vé nhitng s cd da xay ratrong st dung LPG &
Viét Nam ciing nhw phan phan tich sy c6 va quan ly sy ¢6 sé dugc nghién ctru trong gidi han
nhét dinh nhdm d8 xuét giai phdp gidm thiéu SCMT trong st dung LPG. D& xay dung
phuong phép danh gid SCMT trong s& dung LPG luén an tién hanh phan tich, xac dinh c&c
nguy co gdy SCMT trong sl dung LPG trén co s¢ tdng quan tai liéu, hoi ctu s liéu mdt so
s cO da xay ratrén thé gidi cling nhw & Viét Nam, phan tich nguyén nhan gy si co va danh
gid tac dong t¢i con ngudi va mdi trvong do sy ¢b gay ra, tir d6 xay dwng phurong phap danh
gia sy co dia trén cac CSKH va phu hop véi diéu kién Viét Nam; dong thoi dé xuat mot sb
giai phép bdo ddm an toan va phong ngra SCMT trong str dung LPG & Viét Nam. Trén co
s téng quan nhi*tng phrong phap danh gia sv ¢ trong ché bién va s dung LPG trén thé
gidi vahién dwoc dp dung & Viét Nam; két qua khao sat dac diém trong st dung LPG & Viét
Nam, luan an s8 phan tich mirc do phu hop dé danh gia sw ¢ trong sir dung LPG & Viét
Nam; tir d6 van dung, ké thira, b6 sung va hoan thién co s¢ ly thuyét dé danh gia sw c0 trong
st dung LPG va xay dung quy trinh danh gia sy ¢6 trong st dung LPG pht hop voi dac
diém trong st dung LPG & Viét Nam. Do co s& Iy ludn dé danh gia dinh lugng khi thuc hién
danh gia thiét hai cia SCMT trong st dung LPG con mot s6 van dé chwa hoan thién nhu da
trinh bay trong chuong | nén luan an tap trung nghién clru xay dung co s& khoa hoc danh gia
tac dong va giai phap bao dam an toan, phong ngtra sy c6 nd TB trong si¥ dung LPG. Dé
danh giéa thiét hai ctia sy ¢, luan an 8 thire hién trén co s& danh gia cac thiét hai vé nguoi,
anh huwdng vé KT-XH va cac tac dong moi treong khu vire bi anh hwéng clia sy ¢o. Khi danh
gid s co nd TB chira LPG, can tinh toan lugng LPG long hda hoi dé tir do, tinh toan lvong
hoi LPG tao ra trong vu nd, rdi tinh toan qua trinh phét tan trong khong khi ctia dam may hoi
LPG dam dac duoc tao thanh. Cac danh gia sw ¢d trong sl dung LPG truéc day it hodc chua
quan tdm tgi tinh toan dinh lvgng hiéu (ng day chuyén cac tac dong clia s cd va bd sung
trong quy trinh danh gia SCMT trong si dung LPG. Quy trinh danh gia sv ¢d dugc xay dyng
trén co s& danh gid xac sudt va danh gia thiét hai xay ra sy cd roi tich hgp xac dinh déc tinh
clia sy ¢80 bang phuang phap ma tran rdi ro 1a phuong phép thudng dugc dp dung trong danh
gia s ¢ trén thé gidi va dang dugc ap dung tai Viét Nam. Quy trinh dé cap téi nhitng dac
thu trong sl dung LPG & Viét Nam, mang tinh kha thi cho cac co s& sin xuét, cac du an ¢



9

lién quan téi st dung LPG & Viét Nam, nhu: cac nha médy, xi nghiép, cac KCN, céc khu
chung cu hién dai sir dung tram cung cdp LPG cho toan khu chung cu. Viéc xay dung
phuong phap danh gia xac sudt xay ra sy c¢d dugc thyc hién trén co sé sO liéu thdng ké
nhitng sy ¢d da xay ra trong qua khir va quy luat phan bo Poisson trong x&c suat thong ké.
Danh gia thiét hai do sv co gay ra gdm danh gia céac thiét hai vé con nguoi, tai san va nhitng
téc dong x4u t6i moi trwdng do nhitng tac dong co hoc clia vu nd, tac dong nhiét va & nhiém
khéng khi do qua trinh chay dam may hei LPG duoc hinh thanh sau vu nd va phét tan trong
khéng khi v&i nhitng quy Iuat phat tan dic thi. Xay dwng quy trinh danh gia SCMT dién
hinh trong str dung LPG & Viét Nam la s ¢ nd TB chira LPG. Khi danh gia s ¢6 nd TB
chira LPG, can tinh toan lugng LPG ldng hda hoi dé tir d6, tinh toan lwgng hoi LPG tao ra
trong vu nd, réi tinh todn anh hwéng clia qua trinh nd TB chita LPG (tac dong co hoc do
cong sinh ra sau vu no, tac dong nhiét clia dam chay, tac dong do khéi, do tiéu thu oxy), qua
trinh phét tan trong khdng khi clia qua cau Iratao thanh do chay dam may hoi LPG dam dac
sinh ra:sau vu nd. Do qua cau Irasinh rasau vu nd TB chitra LPG c6 déc diém la dugc taora
béi nang luong cao trong thei gian rat ngén, phét thai gian doan theo dang dam may hoi va
phét t&n nhanh trong khéng gian véi pham vi va mic dd thiét hai 1on; quy luat phét tan trong
khéng khi clia qua ciu Ira khéng tuén theo cac mo hinh phét tan throng gip nén khong thé
4p dung cac md hinh hién c6 vao viéc tinh phét tan qua cau Itra nén luan an sé khao sat cac
md hinh khéc thich hgp hon véi déc diém clia nd. Viéc dé xuat giai phap bao dam an toan va
phong nglra SCMT trong str dung LPG & Viét Nam dugc luan an thyc hién trén co sé khao
sét thyc trang, dac diém sir dung dé néu Ién mét s6 bat cap vé quan ly ATMT trong str dung
LPG; phan tich nguyén nhan co ban dan ti nhitng s c6 da xay ra va nguy co tiém an gay
SCMT trong str dung LPG & Viét Nam gom céc yéu té TB , ngudi st dung TB , mdi truong
s dung TB véi quan diém ldy an toan mdi tridng TB 1am trung tdm. Trén co s& thuc tién
quan ly ATMT trong st dung LPG & Viét Nam nhitng ndm qua, ludn an @& xuat tiéu chi
phan loai va tién hanh phan loai TB chira LPG lam 3 cdp va dy bdo xu hudng phét trién vé
s0 lugng, hoan thién vé chét lugng cac TB chira LPG. Tir do, dé xuat xay dung co s& quan
tri rti ro k¥ thuat trong st dung LPG trén co s& van dung, ké thira khoa hoc vé QTRR; tlr d6,
d8 xudt quan diém vagiai phap dong bd, mang tinh hé théng, phd hop véi diu kién sir dung
LPG & Viét Nam dé bao dam an toan va phong nglra SCM T trong st dung LPG.

2.2 PHUONG PHAP NGHIEN CUU

2.2.1. Phuwong phap nghién ctru ly thuyét

a. Phuwong phap tong quan tai liéu va hi clru sb liéu: Tong quan tai liéu, hoi cru 6 liéu
sy ¢d da xay ra, phan tich nguyén nhan gay s ¢d va danh gia tac dong do s c6 gay ra; dé
Xudt giai phap phong ngira SCMT trong san xudt va st dung LPG & Viét Nam. Dé nhan dién
SCMT, st dung phuong phéap 14p bang danh muc kiém tra (check list); phuong phap phan
tich nguy hai so bo (PHA-Preliminary hazard identification) gdom: phuong phap phan tich
céy sv kién (ETA-Event tree analysis); phuong phap phan tich cay sai 1am (FTA-Faul tree
analysis); phuong phdp nhan dién mdi nguy (HAZID-Hazad indentification); phuong phap
danh gia nhanh (RRR-Rapid risk ranking); phrong phap phan tich tic dong clia céc kiéu
hong héc (FMEA-Failure Modes and Effect Analysis); phrong phap phan tich khan cép va
cac tac dong cla cac kiéu hdng héc (FMECA-Failure Modes and Effect Criticality
Analysis); phwong phap phan tich van hanh va cdc méi nguy hai (HAZOP-Hazard and
operability analysis); phwong phap SWIFT (Structure What If); phwong phép thu thap co s&
dit liéu va céc sy ¢6 daxay ra. Téng hop tinh chét |y, héa va phan tich dac tinh nguy hai clia
LPG; tir d6 danh gia nguy co, dv bao thiét hai néu xay ra sy cd trong st dung LPG; hoi clru
3 liéu vé tinh hinh ché bién va stir dung LPG & Viét Nam; téng quan v& SCMT va danh gia
SCMT trong ché bién va sir dung LPG da xay ra trén thé gi¢i va & Viét Nam; tdng quan vé
céac phuong phap danh gia si cd trong ché bién va s dung LPG trén thé gi¢i va & Viét Nam.

10

b. Phwong phép gidi tich, tinh toan ly thuyét: Nhitng van dé chua dwgc dé cap trong
danh gia tac dong clia s ¢6 né TB chita LPG nhu churong | d& phan tich s& dwgc nghién ciru
b8 sung bang phuong phép giai tich, tinh toan ly thuyét nhw sau: tinh toan lugng LPG 16ng
hoa hoi, tinh toan lvgng hoi LPG tao ra sau vu ng; tinh toan anh hudng clia quatrinh nd TB
chira LPG (cbng co hoc sinh ra sau vu ng, tac dong nhiét clia dam chay, tac dong do khoi
sinh ravado tiéu thu oxy); xay dung quy trinh tinh toan stic bén bon chira LPG cong nghiép.
Céc két qua nghién clru nay s& gop phan tao co s& dé thyc hién danh gia rai ro dinh lvong
(QRA) 1a phuong phép duoc st dung nhdm luong hda cac thiét hai do SCMT trong st dung
LPG ma céc nghién ctu trudc day chwa hoan thién bing phuong phéap danh gia rii ro dw
béo. Banh gia rli ro dy bdo la xac dinh cac tac dong tiém tang gay ra bdi cac téc nhan gay
rti ro, dang ton tai va sé phat sinh trong twong lai gdm céc buéc: xac dinh doi twong; xac
dinh mic do tiép xdc; x&c mic do gay hai. SCMT cong nghiép la sy két hop gitra khd nang
xay ra sy ¢8 va hau qua doi véi mai treong khi sy o xay ra. S dung mé hinh toan dé khao
sét qua trinh phét tn clia qua cau Ira sau vu né TB chita LPG. &' Viét Nam, c&c md hinh
todn hién cd chi tinh phét tan lién tuc chat gay 6 nhiém.
c. Phuwong phap xac dinh hé so rdi ro: Néu RQ<L1: rli ro thdp va co thé chdp nhan dugc;
néu RQ=1: can trién khai cac chuong trinh quéan |y thich hgp dé giam thiéu rai ro. Trong st
dung LPG can xac dinh hé sb rii ro RQ clia cac tac dong co hoc, nhiét hoc, déc hoc...roi so
sénh voi ngudng chiu dwng cla sinh vat, gidi han an toan, mdi truong. Céac tac dong co hoc,
nhiét hoc, doc hoc chwa dugc dé cap st dugc gidi quyét thdong qua viéc xay dung cac cdng
thirc tinh cdng sinh rakhi nd TB , cong thirc xac dinh hé sd phét thai khéi va hé so tiéu thu 6
Xy, cong thirc tinh lugng nhiét sinh ra khi chdy ddm may hoi LPG tao thanh sau sy c0 ...
d. Phuong phéap xac suét, thong ké: S dung ly thuyét xéc suat (nguyén ly cdng xéc xuat
va quy tic tinh xé&c sudt theo quy luat Poisson) bing s6 liéu thdng ké.
2.2.2. Phuwong phap nghién ctru ban thyc nghiém
a Phuong phap danh gia rai ro hdi co: 1a qua trinh xéac dinh cac nguyén nhan gay rti ro
trén co s& cac tac dong da xay ra. Tién hanh khao sat hdi co mot sO si cd da xay ratrong ché
bién va st dung LPG trén thé gi¢i vatai Viét Nam.
b. Phuwong phéap quan sat, so sanh: Quan sat qua trinh hinh thanh va di chuyén cla qua
cau Itra do chay dam may hoi LPG sau vu nd thong qua cac sy cd da xay ra duoc ghi lai.
c. Phuwong phap chuyén gia: Tham khado y kién c&c chuyén gia trong va ngoai nuéc vé
ATMT trong sl dung LPG, v& quan ly cdng nghiép, phong chdng chéy nd ...
d. Phuong phap xay dwng quy trinh
2.2.3. Phuong phap khao sat thuc té
a. Phuong phap diéu tra xa hoi hoc.
b. Phuong phap nghién ctru treong hop dién hinh: Danh gia sy ¢6 nd bbn 20 tdn LPG
tai Ha Noi, nam 2007; danh gia sai sét trong st dung LPG tai NM sira Sai Gon.

CHUONG III: CO SO LY THUYET
3.1.Co sé danh gia tac dong co hoc khi né TB chira LPG
3.1.1.Co s¢ nhiét dong luc hoc: coi ban chét vu nd 1a qua trinh doan nhiét. Pay la co s& quan
trong dé luan an xay dung CSKH danh gi4 thiét hai ctia su ¢6 nd TB chita LPG.
3.1.2.Co s¢ k¥ thuat an toan

Céng ddn né ctia moi chét khi nd TB chira méi chét duoc xdc pxv B op DkT'lD
dinh theo cong thuc 3.5 nhung ty 1€ hoa hoi clia moi chat chva A= Ii—ll %—[#D 5(3.5)
dugc de cap trong cong thic nay: g iU g

3.2.Co sé danh gia tac dong cia qua cAu lira khi chay dam may hoi LPG .
3.2.1.Co s¢ ly thuyet chdy: Phuong trinh phdn tmg chdy hop chat hiru co: m va n la so
nguyén tir C va H trong cau tir ciia LPG.

0 .n o
C.H, +Hn+5§32 01 mco, +B§§-<Zo, BH (39)
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3.2.2.Co s6 truyén nhigt: Céng thtic tinh lugng nhit truyén tir ddm chay ra méi truong.

3.2.3.Co s6 1y thuyét v& mo hinh hoa méi truong: Joseph F and B. Diane Louvar (1998) gidi
thiéu mo hinh ngudn tirc thoi, chat 6 nhidm phat thai dang dam may. Hé sé khuyéch tan theo
cac phuong oy Oy, O, phu thudc vao do én dinh ciia khi quyén tai thoi diém, vi tri xay ra sy

cb va khodng cach tir ngudn theo hudng gi6. b6 én dinh cua khi quyén chia thanh 3 cap
khong 6n dinh (cp A va B); trung tinh (cAp C va D); 6n dinh (cip E va F) trén 0 s 6 cap
6n dinh ciia khi quyén theo cach phan loai cta Pasqill-Gifford trong m6 hinh ngudn lién tuc.

Hinh 3.5 va 3.6 gidi thiéu dd th1 xéc dinh cac hé sb khuyéch tan
= | J . - i § ; i )

Hinh 3.5: D4 thi xdc dinh h¢ s6 khuyéch tan — Hinh 3.6: D6 thi xdc dinh hé sé khuyéch
theo phirong ngang O y va phwong doc o,

tin theo phwong dirng O,

Hinh 4nh phat tdn ddm may hoi LPG dugc gidi
thiéu trong hinh 3.7. Ndng do theo huéng gio
trong khong gian va thoi gian cua chit 6 nhiém a7 .

trong qua cau lira dugc biéu dién bing mé hinh  Hinh 3.7: Sw ¢6 né TB, nguén thdi gidn
téan 3.27 doan, tgo dam may hoi

c(xyzt)-(zﬁ ZQU‘O_O_ % EZ; D 1Eﬂ§§(327)

xOy0O2

3.2.4.Co s6 doc hoc moi truong: Danh gia tac dong do khoi sinh ra trén co s& doc hoc MT:

C-O.Z + Osz - COZHb + 02 (3.29)
Panh gia luong chét 6 nhidm vao co thé dugc xéc dinh bing phuong trinh 3.31 [95]:
CxIRxRRx ABSx ET x EF x ED (3.31)
CDI =
BW x AT

3.3.Co sé danh gia xac suit xay ra SCMT trong sir dung LPG: Xac suit dugc x4c dinh
trén co s6 s6 liéu cac su cd da xay ra.
3.4.Co s& quan tri rii ro ky thuit toan dién
3.4.1.Co s6 ly thuyét danh gia rai ro
3.4.2.Co s6 k¥ thuat an toan
3.4.3.Hé thdng vin ban quy pham phap luat Viét Nam vé an toan, mdi trudng
3.4.4.Quy lut lugng dbi thi chat dbi.
3.4.5.Co s0 logich hoc: xay dung cac khai niém mai.
CHUONG IV: KET QUA NGHIEN CU'U

4.1.XAY DUNG KICH BAN SU CO TRONG SU DUNG LPG O VIET NAM
4.1.1 D& xuit tidu chi xdy dung kich ban sy ¢b trong sir dung LPG: loai LPG va
thong s6 lam viéc cua LPG trong TB (ép sudt, nhiét do), loai va thé tich TB chua LPG,
nguédn gay sy ¢b, diéu kién khi hau, dia hinh, méi trudng noi xay ra sy ¢b, nguy co sy ¢b va
hau qua sy ¢b nhu trinh bay trong hinh 4.1 va duoc phan tich chi tiét trong ludn an.
4.1.2 Téng hop cdc kha ning xiy ra sy ¢b trong sit dung LPG
Khi xay ra su ¢ trong sir dung LPG thi ¢6 thé ¢6 su ¢d lién hoan theo hiéu tng domino. Sau
déy 1a mot s6 kha ning thuong gap: Chay > nd TB chira LPG; Chiay - nd TB chira LPG >
rd 1i LPG; Ro ri LPG - chdy; Ro ri LPG > chdy > n6 TB chita LPG; N6 TB chira LPG >
thoat LPG = chdy. Su c0 n6 TB chira LPG ciing c6 nhiéu kha _ndng xay ra nhu nd hoa hoc,
né vat Iy. N6 vat 1y lai c6 thé 1a nd thung 16 nhé & vi tri xung yéu hodc bat nap day, mit bich

...Tdng hop cac kha niang xay ra sy ¢b trong sir dung LPG duoc néu & bang 4.4

12
Bing 4.4: Tong hop cdc khd ning xdy ra si ¢ trong sit dung LPG

Yéu tb Kich bén s cb
Thanh Butane 30%Butane 50%Butane 70%Butane Propane
phén 100% 70%Propane 50%Propane 30%Propane 100%
B Bon Bon LPG Bon LPG trong Bon LPG Duong
chira ton trit cong nghiép GTVT dan dung 6ng dan
Nguon Nguon Phan uing Nguon
gay nhiét Téac dong co hoc (lanh) hoa hoc dién
su ¢b (ndng) (lanh) (lanh)
Thaoi Khi quyén Khi quyén Khi quyén
tiét 4n dinh trung tinh khong 6n dinh
12:;1 Dia hinh bing phing Dia hinh nhip nho
Moi Dit Nude Khoéng khi
truong
RO i LPG tir TB N6 TB chira LPG
Neuy RO ri RO1i Nb duong
0 phén léng tir phin hoi No hodn todn N6 16 nho han doc
Hau Phat tan Chay Téac dong No Hiéu ung
qua hoi LPG dam may hoi co hoc dam may hoi domino

4.1.3 Luya chon kich ban sw co dién hinh aé xay dung phuong phap danh gia

T hop cac yéu t6 tao thanh sy co s€ ¢ céc kich ban sy ¢6 khac nhau. Viée phén tich va
danh gia tAt ca céc kich ban su ¢d 1a cong viéc rat phuc tap, can nhiéu thoi gian voéi sy tham
gia cia cac chuyén gia trong nhiéu linh vyc.
Trong pham vi nghién ctru, ludn an xay
dung phuong phéap danh gia sy ¢b nd bdn
LPG dat noi, ngoai
troi,thanhphan: 50%Butane: 50%Propane

do tdc dong co hoc, ¢ dia hinh bang
phéng, khi quyén én dinh, gy thiét hai vé
nguoi, tai san, moi truong do manh v
cua bf)n chira LPG va tac déng nhiét cua Hinh 4.11: Kich bdn sw Cé
qua cau ltra...nhu hinh 4.11 " chita LPG

5 hodan toan béon

Phin 1éng LPG con lai tip tuc bay hoi, giy 6 nhidm méi truong dd dugc cac nghién ciru
truGe day dé cép. Trong giéi han ctia pham vi nghién ctru, danh gia tac dong co hoc do manh
v& ving bin va tdc dong do séng am va tac dong nhiét khi chdy ddm may hoi LPG hinh
thanh sau sy ¢b nd hoan toan TB chira LPG t&i mdi trudng va con nguoi 1a huéng nghién
ctiu chinh cta luan an. Déi V61 hi¢u img qué ap suat ctia séng 4m do nd dam may hoi LPG
tai vi tri c4ch noi xay ra vu nd khoang R (m) thuong sir dung phuong phap so sanh véi lugng
chit nd TNT tuong duong dé danh gia tac dong. Do CSKH dé danh gia tac dong co hoc do
manh v0 ving ra, tac dong nhiét khi chady dam may hoi LPG sau su cond TB trong kich ban
su ¢ nay chua duogc dé cap déy du nén luan an thuc hién xay dung bd sung & tién hanh
dénh gi rui ro dinh luong (QRA) cho kich ban sy ¢b nay nhu trinh bay trong phin 4.2.
4.2.XAY DUNG CO SO KHOA HQC PANH GIA SU CO NO THIET BI CHUA LPG
Xay dung cong thuc tinh lugng LPG 16ng héa hoi; tong lugng hoi tao thanh; hé s tiéu thu 6
xy trong khong khi, tiéu thu khong khi kho, phat thai CO,, phat thai khoi khi chay dam may
hoi, lugng nhiét bitc xa va khio sat quy luat phat tan cta qua ciu lira hinh thanh khi chay
dam may hoi LPG sau su ¢6 nd TB & nhiét do trén diém soi binh thuong ctia LPG trén co so
coi day 1a qua trinh doan nhiét.
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4.2.1 Xﬁ){ dung cong thire tinh LI?G hoi sinh ra khi nd TB chira LPG .
Gia sir, bon LPG c6 the tich V, gdbm 80% thé tich la LPG long (v') va 20% thé tich hoi
LPG (v,Y), lugng LPG long hoa hoi so voi lugng LPG long thoat ra la:
PG QLPG X TOLPG -T LPGm
fly= rq_L;G = ( LPG - ) *x100% @.7)
m Mam
Bién dé@ tiép vdi hé sé dan nd LPG 16ng sang hoi 13 250, cong thie tinh thé tich hoi LPG tao
ra khi nd TB chira 1 kg LPG long dugc xdy dung nhu sau:

 250X1% 0 X (1670 =Ty 1™ ) [m0] (4.11a)

LPG _ LPG p,L.latm
V 250\/L—1kg Vv T LPG LPG
P aatm % M

Thé tich hoi LPG tao ra khi xay ra sy ¢6 nd TB chua LPG, tmg voi khdi lugng phin LPG
long m-"$, (kg) trong TB thoéat ra ngoai khi quyén, din nd doan nhiét: VP8 = 250V/F¢, tie

L-Vv?
la:
250x M X X (167 ~Tonan ™) [m]  (4.11b)

LPG LPG

P aim * am

LPG
VV

Lugng hoi LPG tao thanh:
v oy x Eﬁg 250% M-S, ¥ X (157 ~Toran ™) (4.12)

RO PLsam XV

4.2.2 Xy dung cdng thirc tinh cong sinh ra khi né TB chira LPG: Cong sinh ra khi no

TB chita LPG c6 ké dén ty 18 hoa hoi ciia LPG léng sau vu nd TB chira mdi chét véi ap sut

P;: " v O k1 D
2 10°xR XV, XkF:z:Vz x- D‘;E Jkem) (415)

g g

4.2.3 Xdy dung hé sb tiéu thu oxy, tiéu thu khong khi khd, phat thai CO,, phat thai

Kkhéi khi chay LPG: Téng hop két qua xdy dung hé s6 & bang 4.2

Bdng 4.2: Hé s6 tiéu thu oxy, tiéu thu khéng khi khé (KKK) 1y thuyét, hé sé phdt thai CO,,

phit thdi khéi khi chday 1 m” hoi LPG

Hé sé/Trang thai g Heso HEso HEso
ton tai cia LPG H¢ so tiéu thu O, tiéu thu phat thai phat thai
§ KKK CcO, khoi
Trang thai hoi 5,75 27,382 3,5 29

Bang 4.3: Thé tich tiéu thu oxy Iy thuyét, thé tich KKK 1y thuyét, thé tich CO,va thé tich khi
sinh ra khi chdy dam mdy hoi LPG sau vy né TB chira V; (m’) LPG:

Thé tich tiéu thu oxy ly Thé tich KKK Iy Thé tich CO, Thé tich khéi
thuyét (m®) thuyét (m®) (m%) (m®)
V,, =575V, Vi =27,382V) Veo, =35V Vs =29V,

Cac hé 50 co thé thay doi, phu thudc vao thanh phan LPG, ddc diém qua trinh chay ...

4.2.4 DPanh gia tac dong nhiét khi chay ddm may hoi LPG .

a. Tinh lwgng nhiét truyén ra méi trudng: Tu khoi khi chdy, lugng nhiét truyén ra moi
truong bang 3 hinh thure: dan nhiét, d6i luu nhiét va bire xa nhiét: Q=Q,, +Q, +Q, (4.24).
Do hé sb din nhiét cﬁg kh(')ir nho nén lugng nhiét trao ddi béng dan nhiét c6 thé bo qua.
LLrO'ng nhiét trao doi bang doi luu va buc xa nhiét duge xac dinh nhu sau: Nhiét luonquo
dbi Tuu: Qu =g X(T,, ~T, )xF, [W]; Luong nhiét do buc xa: Q, =0, xexTixF, [W]; Tong

A~ . CIMAS ns 2 1A s A,
lugng nhiét truyen ra khong khi: Q=Q,+Q, (W); Boi véi 1 m” dién tich bé mat: q :% (¥)
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b. Xac dinh khoang ciach AT tir dam chay téi con ngudi: Birc xa nhiét cua qua cdu lira
tac dong l1én bé mat nhén nhiét: 242 Lra xR, xpxmP® [Wim’] (4.30); Voi: 1,; muc do lan

truyén cia birc xa nhiét trong khi quyén: 7, =log,, (14’1)( (p—o,msxx—o,ls) (4.31). So sanh gia tri

tinh toan véi murc tac dong nhiét tdi con nguoi.

4.2.5 Tinh toan phat tin céia qua ciu lira khi chdy dim may hoi LPG sau vu né TB
chira LPG: Qué céu lira tao thanh sau vu nd TB chita LPG di chuyén gian doan nhu dam
may hoi nudc trong diéu kién thoi tiét binh thuong (hinh 4.4a, 4.4b, 4.4c¢).

Hinh 4.4a: Giai doan Hinh 4.4b: Giai doan Hinh 4.4c: Giai doan
qud ciu lita hinh thanh qua cdu lvra béc lén cao qua cdu liva di chuyén
Ung dung md hinh 3.10 véi gia thiét qua ciu lira chuyen dong cing téc do gio u (nV/s) tai
thoi diém va noi khao sat. Sau thoi gian t (s), n6 di chuyen cach noi xay ra sy cd, tinh theo
tdm quang dudng x=u.t (m). Mot s6 diéu kién don tri: toc d6 gio u (mV/s) va hudng gi6 khong
thay ddi trong thoi gian khao sat; t=0 (s) 14 thoi diém xay ra sy 0, bt ddu xuat hién dam
may hoi LPG; trong qua trinh phat tin, chit 6 nhi®m trong qua cu lira khong tham gia cac
phan tmg khéac; khong co cac chét 6 nhiém khéc khuyéch tan vao qua ciu hira. Xét TB c6

chidu cao nho, nén H,~0. Néu déanh gié tai vi tri trén mat dit va tai dudng tim: y=2=0.
Nong do ta1 tam, theo hudng g10 cua chit 6 nhiém C(ut,0, Ot)-¢ (4.32)

3
trong qua cau Itra khi TB ¢6 chiéu cao thap J2r? X0, X0, %0,

4.3.PE XUAT QUY TRINH PANH GIA SU CO NO THIET BI CHUA LPG
4.3.1.Quy trinh danh gia chung .
Quy trinh chung dé danh gia SCMT trong str dung LPG gom cac budc nhu hinh 4.5.

Nhéan dién
rdi ro
Panh gi Banh gia
&G Sudt thiét hai
Xéc dinh

»| dictinhsycd [«

Hinh 4.5: Quy trinh ddnh gid sw cé méi trwong trong sit dung LPG
4.3.2.Nhén dién rii ro trong sir dung LPG
Bdng 4.7: Ma trdn méi nguy hai — dia diém trong sir dung LPG

Moi nguy hai Tac dong cia sw cb
Khu vure Chay | Nb Poc | Co | Nhiét
Bon ton trit va phan phoi LPG X X X X X
Bon LPG cong nghiép X X X X X
Bon LPG trong GTVT X X X X X
Bon LPG thuong mai va dan dung X X X X X
Puong ong dan LPG X X X X X
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4.3.3.D4anh gia xac suét x4y ra sw cb trong sir dung LPG

Xéc sudt rii ro dwoc thiét 1ap trén co sé phan tich thong ké sy cb da xay ra. Nghién ctu cac
truong hop sy ¢b da xay ra cho thiy quy luat phan bd su c¢b tuan theo quy luat Poisson [94].
Xac suit xay ra x su cb trong khoang thoi gian ar: p A et (4.33). Tham s A phu thudc

t+At

/1=J'id

Hinh 4.19 gidi thiu xac suét cua céc sur cb xay ra
trong ché bién va sir dung LPG trén thé giGi [127]
cho thay khé ning xay ra cac su ¢b trong st dung
LPG rét khac nhau, phu thudc vao diéu kién xay
ra su ¢ nhu: trang thai nong, lanh, vi tri TB , diéu
kién déanh ltra, d6 6n dinh cua khi quyén... Néu
xay ra su cd tir trang thai néng thi ngay 1ap tic
xuét hién qué cdu lira va sau d6 qua cau Lira phat
tan trong khong gian; néq su cb xay ra tir trang Hinh 4.19: Xdc suét xiy ra SCMT
thai lanh thi kich ban su co tiép theo s& phu thudc do né béon chira LPG
vao TB 7dét 0 trén cao hay ythﬁp, diéu kién danh 4 g C D, E: Cdp dn dinh ciia khi quyén;
Itra, d§ on dinh cua khi quyén ...nhu da trinh bay E2: Cap E tmg voi toc dg gi6 2 m/s; DS5:
trong ph?ln kich ban su ¢d (ph?in 4.1). Cip D trong bang cap on dinh ciia khi
quyén ung voi toc dj gio 5 m/s.
Can ctr vao didu kién thuc té, xac dinh tan suit ph(n nhlem clia cac dbi tuong c6 lién quan
dbi voi timg dia diém cu thé. Bang 4.9 trinh bay tan suét phoi nhiém cho timg ddi tuong.
Badng 4.9: Bang mé td tan suatphm nhiém cho tirng aoi trong

cuong do sy ¢ i: i (4.34); voi ddc trung 6n dinh: A =idt  (4.35).
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4.3.4. Danh gia thiét hai cia suw cb trong sit dung LPG

4.3.4.1 Tac dong t6i con nguoi

a Do doc tinh ctia LPG [162]:

* Cac triéu chimg khi thiéu oxy: LPG chiém chd cua oxy trong khong khi va gy ngat khi
ndng d¢ oxy trong khong khi thip hon 18% theo thé tich. Tir 12+-16% ghy thé gap; tu
10+14%: cam gidc mét moi bat thuong, 16i loan cam xic; tir 6+10%: ndn 6i va mét kha ning
tu chu; dudi 6%: co giat va suy hé hip, c6 thé din dén tir vong.

* Céc anh huéng ciia LPG 1én hé ho hép: ¢ néng d¢ dudi 0,1%, hoi LPG khéng giy doc; &
ndng d6 dudi 1%, LPG khong gy tri¢u ching dic biét; ndng d6 LPG cho phép lam viéc lau
dai 12 0,25%; ndng d6 hoi LPG trén 1% c6 thé gy choang nhe sau vai phut;

+ Céc anh huéng ctia LPG 1én da: LPG long phun ra dudi ap sudt c6 thé gay hién tuong
bong lanh. Ving da bi bong bi phdng gidp va co thé bi hoai tir.

« Céc anh huéng ciia LPG 16n mit: LPG léng ban vio mét s& dong bang va gy mi;

b. Do chay LPG sau vu nd TB : Khi chay LPG trong didu kién du khong khi s& sinh ra
khoéi c6 chita CO,, 1am giam lugng oxy va han ché tim nhin, 1am giam kha ning thot ciia
nguoi. Panh gia anh hudng cta birc xa nhiét, do tiéu thu oxy trong khong khi, lugng khoi tao
thanh theo cac hé sb da xay dung ¢ bang 4.2 va cac cong thuc 4.20, 4.21, 4.22, 4.23 muc
4.1.3 ... va lugng nhiét téa ra modi truong do dém chdy theo tinh toan dua trén két qua nghién
cliu ctia phan 4.1. So sanh véi tiéu chuan cho phép hodc ngudng chiu dung cuia con nguoi va
mdi truong s& xac dinh dugc mire d thiét hai cua vy chdy. So sanh gia tri véi ndng do6 chat
gdy 0 nhlem trong qua cdu lira s€ danh gia dugc anh huong do khoi sinh ra sau vu chdy.

c. Do nd qua ap suit: Ap sudt qua ap 0,2 bar dugc coi 1a gioi han c6 thé gy chét nguoi.
Nguoi trong ving qué ap 0,2 bar ¢ thé bi chét [138]. Mot SCMT xéy ra c6 thé ¢ nhiéu tac
hai d6i v6i con nguoi va méi truong.

d. Do tic ddng co hoc: Cong co hoc sinh ra do nd TB chira LPG tinh theo cong thirc 4.15
s& phd hity cong trinh, nha cira, gdy chét hodc ton thuong nguoi va sinh vat trong pham vi
anh huong...Déi véi ngudi, cian ctr vao muc tic dong cia su ¢d 1én co thé nguoi dé phan
loai mirc d6 nghiém trong bang cach cho diém tir cao xudng thip (bang 4.11).

Bdng 4.11: Bang phdn logi mire dg nghiém trong ddi véi sirc khde con nguoi

Tac dong lén nguoi Bac nghiém trong
Chét nguoi 5
Chén thuong ning 4
Ton thuong nhe 3
Tinh trang bat on 2
Khong anh hudng 1
Bang 4.12: Bang phdn loai nguyén nhan — tac dong
Téc dong
Chét ngudi Chan vthu.'(mg Tén thuong Tin}} tgang Khér{g anh
ning nhe bat 6n huong
Nguyén Chay, n6 Chay, no Mui héi
nhan Khi doc Khi doc Khi doc Mui hoi
Ngat tho Ngat tho Ngat tho Neat the Khong co
Co hoc Co hoc Co hoc &4
Nhiét hoc Nhiét hoc Nhiét hoc

£ Déi twong bi anh huéng
Doi twong VT 53 N A s
dy thc dgng Nhéan vién Ngudi Nhéan vién Déan cu xung Nguoi
g : van hanh lao dong van phong quanh di duong
A A ~ \ >
Bon ton trit Thuong Thinh | 1ok thoang ft khi ft khi
va phan phoi xuyén thoang
A \ -
LHNILEG Thuong Thinh | b thodng | Thinh thoang | ftkhi
cong nghiép xuyén thoang
Bon LPG PO Thuong , ] N Thuong
trong GTVT Luon luén xuyén Thinh thoang Luon ludén xuyén
Bf) n LPG Lu6n luon Th{nh Thinh thoang Thu({ng Th17nh
din dung thoang xuyén thoang
Pudng éng din Thuong Thinh g g £
LPG xuyén thodng It khi It khi It khi
Bang 4.10: Danh gia tan suat xay ra trong SCMT
Kha ning xdy ra cic tac dong Piém
Thuong xuyén xay ra (25 lan/nam) 5
Thinh thoang xay ra (5 1an/nam) 4
ft xay ra (1 lan/nim) 3
Rat it xdy ra (1 1an/5 nam) 2
Kho xay ra (thinh thoang trong 25 ném) 1

O Viét Nam d c6 nhiéu su ¢d né bon LPG nhung t6i nay chua c6 sb lidu thong ké chinh
thirc k& tir nim 1994 (thoi diém LPG dugc st dung lai). Riéng nam 2007, theo s6 liéu chua
day du, ¢6 3 sy ¢d duge ghi nhan. So sanh xac suét xdy ra (bang 4.10) véi s6 lidu thdng ké sy
¢b da xay ra c6 lién quan t6i st dung LPG, mirc d9 xay ra sy c¢d c6 thé xép murc 4.

4.3.4.2 Tac dong téi moi trwong: Neu xay ra chay LPG: cén clr vao lugng khoi tao thanh
va so sanh v6i nong do chét gdy 6 nhiém cho phép s& danh gia dugc anh huong do khéi sinh
ra sau vu chay. Néu ro ri LPG: Cac hydrocarbon ¢ ndng dd cao s& lam giam kha ning hép
thu oxy cua thuc vat va tao phan ing quang hoa.
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4343 Gay thiét hai vé tai san: Sy c6 nd TB chira LPG gay tac dong co hoc, tac dong do
qué 4p, birc xa nhiét d6i véi TB , cdng trinh, tao khéi gdy & nhiém moi trudng. Thoi gian
Iam héng dam thép khong c6 bao vé 145 phit & digu kién tia Itra (250 kW/m?), 10 phit &
didu kién bé Itra (150 kw/m?) va 30 pht & diéu kién nhiét lwvong 1& 37,5 kW/m?.

Téng hop céc thiét hai t6i con nguoi, modi truong va tai san do SCMT trong sir dung LPG
gay ra duoc tong hop trong bang 4.14
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Bdng 4.14: Tong hop danh gid thiét hai ciia SCMT trong sir dung LPG

o Tam thoi, ton thdt co hai, su phuc hdi tro lai
H¢ sinh som hon giai doan Kké tiép
thai * Gidi han thai t6i da cho phép butane vao khong
khi 12 2.350 mg/m®
s + Cén it hon 1 ngay dé sira chita.
Tai san A1 s A
» Thiét hai tinh bang tién <100.000 USD
« Lam ton thuong nhe; mat thoi gian lam viée it
hon 12 thang.
Thiét hai rit A "N(‘”)nAg, do oxy tqr.on%.kh()ng lfhi tf,l: 10+14% gﬁ};
.nhé Connguoi | cam gidc mét moi, roi loan cam xuc; < 18% thé 2
: tich s& gdy ngat ;
+ Nbng d6 < 1%, LPG khéng gy triéu chimg dic
biét;
Hésinh | » Nhe, nhanh, phuc hdi ton thit cho t&i rit it loai
thai / cac phan ciia hé sinh thai
Tai san « Thiét hai vé tai san khong dang ké
+ Ndng d6 oxy trong khong khi > 18% thé tich;
Thi¢t hai | Connguoi | « Nong do hoi LPG <0,1%; |
khéong ding ké + Luong birc xa nhiét > 3,5 kW/m?
Hésinh | » Anh huong khong dang ké téi hé sinh thai
thai

4.3.5. Xac dinh dic tinh rii ro trong sit dung LPG
bay la két qua danh gia tdng hop mirc sy ¢ trén co sé danh gia x4c sut va thiét hai cia sy
¢b bang nhidu phuong phap nhung dé thuén tién khi 4p dung, ludn 4n d& nghi sir dung
phuong phap ma tran rui ro nhu trinh bay trong bang 4.15
Bang 4.15: Phdn logi dac tinh rui ro [95]

Mirc d§ nghiém trong ciia cac tac dong Piém
v * Pha huy toan b tai san.
Tai san R YA, A
» Thiét hai tinh bang tién 16n hon 10 triéu USD
e Lam té‘n thuong ning nhidu hon 100 ngudi; tr
I vong nhiéu hon 10 nguoi.
:‘gl;:igétnl:i:';?:g Conngudi | » Nong do oxy trong khong khi < 6%: co git va 5
) suy ho hap, ¢6 thé dan dén tr vong ; tir 6+10%:
nén 6i va mét kha niing tw chu
Hésinh | Hoan toan khong thé thay d6i dwoc va lap tic pha
thai hay cude séng.
Tai sin  Cantir I thang Fr(")r lér} dé sira chira.
» Thiét hai tinh bang tien khoang 10 triéu USD
o Lam chét tir 1 t6i 10 nguoi; tén thuong ning
hon 10 nguoi.
+ Nong d6 oxy trong khong khi tir 12+16% s& gy
tho gép ;
* Nong d6 hoi LPG > 1% gdy choang nhe sau vai
phut nhung khong gay kich thich 1én miii va hong;
¢ Cac anh hudng cua LPG 1én da: LPG long phun
ra c6 thé gdy hién tuong bong lanh. Vung da bi
Thiét hai Con nguoi bong bi phong gidp va co thé bi h0a1 . 4
nghiém trong * Céc anh huong cua LPG lén mét: LPG 1éng bén
vao mit c6 thé gdy dong bang tai mét va gay mu;
e Lugng btrc xa nhiét > 37.5 kW/m?%: gidi han
chét nguoi
* Nhiét d co thé 1én t6i 40°C lam mét ¥ thic;
+ Luong khoi chiém 15% thé tich khong khi gay
khé khin cho viée thoat hiém cua nguoi ;
. Ap sudt qua ap 0,2 bar dugce coi la gioi han 6
thé gay chét nguoi
He¢ sinh « Mit di nguyén tic co ban vé loai, sy tan phd
thai moi truong tu nhién rong
s + Can mot s ngdy dé stra chita.
Tai san A1 Y
» Thiét hai tinh bang tien: 100.000 USD
+ Lam tén thuong nhe; mét thoi gian lam viéc
nhiéu hon 12 thang
Thiét hai nhe . Nf‘)ng do oxy trong khong khi tr 10+14% gay 3
Con nguoi | mét moi, r6i loan cam xtc;
+ Nbng d6 LPG cho phép lam viéc lau 1a 0,25%;
« Luong nhiét bic xa < 5 kW/m? khong gdy anh
hudng véi ngudi néu cd phong tréanh.

Thudng xuyén xay ra Kh}l vue
(Mitc 5) khong chap
han rui ro
o Thinh thoang xay ra
= (Muc 4)
=y
\(«; Rét it xay ra I;}rllu gKa'uncl
= (r 3
z (Mirc 3) Mi ro
] , .
= It xay ra f}gu nﬁgfl
(Mtic 2) nap g
rli ro
Kho xay ra
(Muc 1)
Thiét hai
N a Rat
Krhong; Rat nhe Nhs Nehiém nghiém
dang ke (Mitc 2) (Murc trong trong
(Muc 1) 3) (Muc 4) (Mic 5)

Cdn cl* vao mikc do nghiém trong va tan suat tiép xtc ddi véi cac méi nguy hai s& dugc xéc
dinh dugc mirc do rai ro d6i véi con nguoi nhw trinh bay & bang 4.16. Diém tlr 15 dén 25:
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RUi ro khong dwoc chdp nhan, can giam thiéu rli ro; Diém tir 5 dén 14: RUi ro c6 thé chdp
nhan véi s kiém soét chit ché; Diém tlr 1 dén 4: Rui ro dugce chip nhan.
Bang 4.16: Bang ma tran rui ro doi voi con nguoi

Loai nguy hai
Tén sudt xay ra Chét Chan thuong Bi thuong Bat 6n Khong anh
nguoi (5) nang (4) nhe (3) () huong (1)
Lu6n luén (5) 25 20 15 10 5
Thuong xuyén (4) 20 16 12 8 4
Thinh thoang (3) 15 12 9 6 3
It khi (2) 10 8 6 4 2
Khong xay ra (1) 4 3 2 1

4.4.NGHIEN CUU TRUONGHOP DPIEN HINH: danh gia sw ¢ né bon 20 tin LPG do
14t xe bdn nim 2007 tai Ha Noi:
4.4.1. M5 ta su cb: Xe bdn 16L-3323 tir Hai Phong di Thai Nguyén chd 20 tin LPG bi 1at
vao 13h ngay 7/5/2007 tai chan ciu vuot Mai Noi trén quéc 16 18 thudc dia phan xa Mai
Dinh, Séc Son, Ha Noi.
4.4.2. Danh gia xac sudt: day 1a su ¢b ¢6 nguy CO xdy ra rat cao, do nam 2007 dé c6 2 vu tai
nan 1at xe bon. Do vay, Xac suat xay ra loai sy b nay dugc xep vao loai 3.
4.4.3.Danh gi4 thiét hai: Bdn chita 20 tin LPG propane, thé tich bdn 1a 35,250 m®. Gia thiét
LPG 16ng chiém 80% thé tich. Téng hop két qua tinh toan nhu sau:

a. Ty1¢ LPG long hoa hoi: e _ m™, _ Clan x(TePe -Ta™)  2,25%B0-(-42,1)F

L~V

Pe — [ PG = 427,8 =0.379

L~V lam
b. Thé tich hoi LPG sinh ra khi n bdn chira 20 tin LPG 1a:
250 £, xm{™ _ 250x0,379x 20x10°
pL‘lalm 510
c. Téng lugng hoi LPG tao thanh: Téng thé tich hoi sinh ra: 3.752 m®. Khéi luong hoi
LPG: m'/-PG '-PG XV, PG =1,86x 3.752 = 6.978kg - Bo qua lugng hoi do hoi LPG dén no.

Pam may co ban kinh xap, xi 10 m, néu lan t6i chung cu, s& giy anh hudng t6i stc khoe va
tinh mang cua nguoi dan song ¢ do. Day la tac dong ma cac danh gid hién c6 chua de cép.
d. Nong do trén mit dét, tai tim, theo huéng gid, sau 60s:

C(156,0,0,60 = — 2= = 6.978 = 4,927 (ko)

\/Eﬂ' 0,0,0, \/§><3,14E XB6X6%X5
e. Tinh toan lugng tiéu thu oxy, khong khi kho, phat thai CO,, phat thai khoi khi chdy dam
may hoi LPG sau vu nd bon chira LPG:
Bdng 4.6: Tong hop két qua tinh todn phdt thdi khéi, phat thai CO,, tiéu thu Oxy, tiéu thu
khong khi khé Iy thuyét khi né bon 20 tan LPG tai Ha Ngi nam 2007

VP = =3717 m?
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4.5.PANH GIA THUC TRANG VA NGUYEN NHAN GAY SU CO TRONG SU
DUNG LPG O VIET NAM

4.5.1 THU'C TRANG ATMT TRONG SU DUNG LPG O VIET NAM

¢} nude ta, do cong nghiép khai thac, ché bién dau khi ciing nhu viéce sir dung LPG méi phat
trién nén sy ¢ trong sir dung LPG trong thoi gian qua chua ¢ muc d6 déc biét nghiém trong,
nhung nhitng sy co vira va nho dé xdy ra trong st dung LPG thoi gian qua ciing canh bdo
nhiing nguy co tiém 4n ¢ the xay ra nhiing tham hoa néu ching ta khéng co nhiing bién
phap phong ngra. Nhiéu sy ¢6 trong sir dung LPG di dugc ghi nhan nhu trong phin 4.2.3.

a. Nhan thirc vé sy nguy hiém va ¥ thirc phong ngira sy ¢ trong sit dung LPG & Viét Nam
chua cao: Hinh 4.23, 4.24, 4.25 cho thdy ngudi sir dung do khong nhén thic dugc mic do
nguy hlem clia LvI:G nén da dat binh chira LPG ngay st canh 10 @t va m01 lua

Hinh 4.23: Sir dung binh gas ~ Hinh 4.24: Str dung binh  Hinh 4.25: Sir dung gas dé
canh 16 dot trén xe 6 to gas canh 16 niu son dét va ndu lién hoan
Két qua khao sat thyc trang céng tac an toan, phong ngira sy ¢b trong st dung LPG tai

TPHCM ndm 2009 trén s luong dbi trong va pham vi khao sat:
Déi tugng str dung tryc tiép LPG trong ho gia dinh dugc trinh bay trong hinh 4.26
Nawén sir dung trv bép Nguoi truong thanh (NTT) du kha néng dé xu 1y
v cac sy o khi xdy ra néu nhu dugc trang bi day du
kién thirc chiém 96% sé ngudi sir dung. Khoang 4%
s6 ngudi st dung khong du kién thirc vé an toan
trong sur dung LPG tai gia dinh.
Hinh 4.26: Poi twgng siv dung LPG gia dinh
e Nhin thirc ctia ngudi sir dung: sy ¢b trong sir dung gas ¢ gia dinh (hinh 4.27)

vk

Swch Loai swed
5w %

oRORI
=cG SHOnmN
CHAY

=KHAC

=CHUA

Thiét hai do suw cd Nguy cor sy cd

NmET o KmAC

#

Truoaghep

Hé s6/ Tiéu thy Tiéu thy Phit thai Phat thai
Luong quy dbi 0, Iy thuyét KKK ly thuyét | CO,lythuyét | khoily thuyet
Hé s6 5,75 26,2 3,5 29
Luong quy dbi (m*) 21.574 98.302 13.132 108.808

f. Tinh cong no sinh ra khi n6 TB la:
0 k1 0 1131 1
RY, ARG O, OF ) 105x10" x 35, 250% 0 1x10* Oust

A= ]
k10 BH SRR Hiosx10* 5

EI~118x106 (kG.m)
D

g. Dénh gid thiét hai: vé nguoi, tai san, moi trudng. Can ctr bang 2.5, muc do xep loai 4.

h. Tbhng hop su ¢b: xac suit nd bon chira LPG 1a sy co c6 kha nang xay ra, x¢p loai murc 3;
thiét hai néu nd bdn chira LPG: mirc 4; tong hop su cb: 12 diém. ‘

i. Kétluan: Pay la loai su ) khong chép nhan dugc, cin co bién phap giam thiéu.

Hinh 4.27: Tinh hinh sw cé trong sir dung LPG
» Cac nguy co co the gay su ¢b gdm co ngudn nhigt, ngudn dién, hoa chit va mot sb nguy co
khac. Trong do ngudn nhiét cé nguy co cao nhét. Hinh 4.28 cho thay nhén thirc ctia nguoi str

dung LPG vé& danh gia nguy co gy sy ¢b va phuong an phong chong

Nguy oo sir of S b chn quan thm préng chbng

thh 4 28 Nhan thu‘c cia ngwoi din vé sw co trong s dung LPG
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« Miic do nhan thirc vé cong tac hudn luyén an toan va bao hiém chay, nd trong sir dung
LPG cua céc co s¢ kinh doanh LPG duoc trinh bay trong hinh 4.29. Hinh 4.30 trinh bay ket
qua khao sat vé nguyén nhan gy su co trong su dung LPG trong pham vi khao sat.

Bao hiém chay né Huén luyén ATLE & PCCN

=i =0
= CHUA = CHIUA

Phuerng dn img ciu khiin cdp « o

Hinh 4 29 Nhan thwc vephong ngira Hinh 4.30: Nguyen nhan gay swco
sw ¢ trong sir dung LPG trong sir dung LPG

b. Cong tac quan Iy ATMT & Viét Nam con bét cap;

c¢. Do didu kién kinh té, th6i quen, tim 1y tiéu ding nén ngudi sir dung chil yéu quan tam
t6i gia ca, it quan tm toi chét lugng;

d. Tai nan giao thong (dudng bo, duong st va dudng thily) ngdy cang gia tang;

Nhing dic diém trong str dung LPG & Viét Nam nhu da trinh bay c6 nhiing diém tuo’ng tu &
cac nudc dang phat trién: Bangladesh [107], India [108] Malaysia [129] Srilanca [140] ..
452 NGUYEN NHAN GAY SU CO TRONG SU DUNG LPG O VIET NAM

Pé xac dinh nguyén nhan va hiu qua céc su ¢ trong sit dung LPG co thé co cac phuong
phap nhu: phuong phép phén tich vin hanh va xdc dinh moi nguy hai, phén tich cac kiéu
hong hoc va tac dong, phan tich khin cip va nhiing tac dong cia cac kiéu hong hoc, so dd
nguyén nhan — hdu qua, phuong phap phan tich cdy su kién (Event tree analysis - ETA),
phuong phép phan tich cay sai 1am (Fault tree analysis — FTA). Trong khudn kho luan an, tac
gia chon phuwong phdp phan tich cdy sy kién (ETA) va cdy sai lam (FTA) dé xac dinh
nguyén nhén va hau qua nguy hai vi ddy 1a phuong phéap don gian, dé sir dung va phu hop
v6i didu kién Viét Nam. Hinh 4.32 trinh bay cdy su kién va sai 1am trong sir dung LPG.
4.52.1 Do ngudi sir dung LPG: khong nhan thitc day di mirc nguy hai ciia LPG nén c6
nhiéu sai sot trong 14p dat bon chira LPG (dat | bdn va tram nap khong dam bdo khoang cach
an toan, nam gan khu dan cu, gan tram cung cp xing, lap dit cc bon chira gan dau nap, lap
bdn chita LPG d6i d4u nhau khong ding quy dinh); thiéu y y thirc phong ngura sy cb.

4.5.2.2 Do TB chira LPG: Vi pham quy dinh an toan déi v6i TB chira LPG ¢ Viét Nam la
vi pham mang tinh hé théng nhu hinh 4.40 bing phuong phap phan tich cdy sai 1Am (FTA):

Sai sot B6i v
it b elhira
LPG
g
Saisot Saiadt Sai adt Sai sot
e wongchéiso || tronelip dit trong siF dyng

Hinh 4.40: Cic sai sét doi v6i TB chira LPG
Két qud tu van thdm dinh hd so thiét k&, ché tao va 1ap

dit bon chira LPG ctia cong ty Sai Gon gas cho NM sira

Sai Gon [103] cho thay viéc vi pham tiéu chuéq ATMT - ~ - -
cac TB chira LPG la vi pham mang tinh hé thong nhu

trinh bay trén hinh 4.41 thong qua viéc ap dung ky thuét ’

phan tich cdy sai 1dm (FTA). Hb so chi tiét cia bdn  Hinh 4.41: Sai sét déi véi bon
chura LPG nay duoc gidi thi¢u trong phu luc 4. LPG ¢ nha mdy sita Sai Gon
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Thiéu s5 liéu khdo sit

S5 lii2u khong chinh xéc Sai st stlinthett Tai nan, gy tir vong
Thisu kinh ph khdo sit trong kivdo it . Téin thiit dé sira chira
Nutc ngam, két céu rén dt
Hu heng B,
Trinh do nguoi thiét ké hiet bi Itj" mn’mn:n'ﬁc phuc
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Khéc biét vé khi hau
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Phuong phép kiémtrasai
Phuong phép thir sai
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I - sur RO LPG & nhiémkhong khi
trong I4p dat vorgsl ding LA Chay, 6

Khoang céch ATMT dén
thiét bi, nha xutng, khu dan cu
Khong c6 tuong chén hiéu qua

Y thie, nhén thirc ciaNSD
Nhan thrc, ¥ thirc clia cong
dong

Tac dong co hoc
s ot NG bon LPG Chéy dam méy hoi

trong s dung

NN Y W Y

Xut hién dam may Phét tén hoi LPG

Noi cung cdp LPG trong khu Qui hoach
dan cu, khu do thi dong dan Khong hoply

hoi LPG ~ o
“Thién tai: dong dat, 1 Iut,

Xuét hién qia cau Y
lira
Vat viing bén Nguyén nhén bét kha
May bay roi khéng

Do phé hoai
CAY SAl LAM CAY SUKIEN

Hinh 4.32: Cay sy Kkién va sai 1dm trong sir dung LPG
4.5.2.3 Do médi truong trong sir dung LPG
a. Mobi trdng tw nhién: TB dit & noi c6 kha nang bi &n mon bén ngoai can luu y bd
sung hé sb an mon bén ngoai nhung khéng duoc quan tim trong thit k&, ché tao, lap dit bén
LPG. Thoi gian tai kiém dinh ciing cAn rit ngén nhung khéng duoc luu §.
b. MBobi truwomg kinh té-xa hdi-phap luat: Bit cdp trong cic vin ban quan ly vé
ATMT trong sir dung LPG; chdng chéo chirc ning trong thuc hién; kiém dinh an toan cac
TB chira LPG sai quy trinh; bao cao danh gia tac dong moéi truong cac du an xay dung kho
tiép nhan, t6n chira va phan phdi LPG chua day du.
Nhu vy, dé phong ngira SCMT trong sir dung LPG & Viét Nam cin dé ra giai phap dong b,
mang tinh hé théng, kha thi, phu hop thuc tién Viét Nam trén co s khoa hoc.
4.6.XAY DUNG CO SO KHOA HQC QUAN TRI RUI RO KY THUAT-AP DUNG
TRONG QUAN LY SU DUNG LPG
4.6.1.D¢ xuét khai ni¢m an toan méi truomg thiét bi
Trén co s& phén tich mdi quan hé giira 3 vin d& an toan thiét bi—an toan con nguoi-an toan
mdi trudng voi an toan thiét b 14 trung tam, d& xuét khai niém “an toan moi truong thiét bi”.
Nguyén nhén gdy SCMT trong su dung gbém 3 nhém yeu t6 chu yeu nguoi su dung, TB
cong ngh¢ va MT st dung. Néu goi Py 1a mitc d6 nguy hiém do yéu té con nguoi; Prla mirc
d6 nguy hiém do yeu t6 TB cong nghé; Py 1a muc do nguy hiém do yéu t6 MT. Mirc téng
hop P, cua 3 yéu t6 néu trong cong thirc 4.33:

P.=R +R +R, —-(R, xR +R, xR, +R xR,)+R, xR xR, (4.33)
*  Khiloai trir yéu t6 MT s dung: p. =R, +R - (P, xPR,) (4.332)
e Khi loai trir yéu to con nguoi: P.=R +PB, - (R xR,) (4.33b)
*  Khiloai trir yéu t6 TB chira LPG: p. =, +B, - (P, xR,) (4.33¢)
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4.6.2. D& xuit tidu chi va phan loai TB chira LPG theo mirc d9 an toan: tiéu chi phan
loai TB: theo mirc 6 AT. Thyuc hién phan loai TB thanh 3 cép theo murc AT: cép I muc do
AT rét cao: bon chira & cac téng kho LPG, bdn chita LPG & cac cong ty kinh doanh LPG; hd
so k¥ thudt cia TB hoan hao; cip II c6 mirc dd AT cao: bdn LPG cong nghiép, bdn LPG &
c4c chung cu, bdn LPG & tram cung cip LPG trong GTVT; hd so chap nhan dugc; cip III
khong bdo dam AT: bdn LPG cii nhap khau, bon LPG dugc ché tao & co so khong dap g
yéu cau AT; hd so TB chira LPG khong 1 ngudn gc.

4.6.3.Du bao sy thay dbi ciia TB chira LPG theo thoi gian

Gia su, tai thoi diém khao st c6 N thiét bi, sb luong TB trong mdi loai TB duoc phan loai
theo 3 cap AT lan luot 1a: n, n, n; ta c6 hé so tinh theo % mdi cap la:

N=n+n,+n, (4.34); k = %XIOO% (4.35); k, =%x100% (4.36); k, = %xm% (437);

k, +k, +k, =100% (4.38). Theo thoi gian, gid tri ciia h¢ s6 k; (nhom TB c6 mitc AT cép I),

ngdy cang tién déan ti 100%. Phuong trinh (4.39) biéu dién su thay dbi nay co dang dudng
cong chir S: K = 100 (4.39). Nguoc lai, gi4 tri ciia hé s6 ky (nhom TB c6 mitc AT cép

1

1+Ae™
1) s& giam dan, phu thudc vao quy luat img dung tién b KH-KT vio san xuat. Phuong
trinh biéu din su thay di ctia ky c6 dang dudng cong chir S: 100 (4.40).

3

l+ Be™

Trong do6: Trong do: t: thoi ky (ndm); A, m: hé s6 déc trung mirc d6 tang ) luong TB c6
muc AT cao; B, n: h¢ so dic trung mic d giam sd luong TB khong dat yéu cau AT, phu
thudc diéu kién kinh té, ky thuat va tinh trang ban dAu...Gia tri cua hé sb k, (nhom TB ¢6
mirc AT cép II), phu thude vao su thay ddi cua sé lwong TB ¢6 mirc AT cép cép I va cép III,
lac déu ting, sau d6 giam dan. Phuong trinh (4 41) biéu dién k, :

1 % (4.41)

k, =100,
% o+ Ae’"‘ 1+ Be™

&
Tong hop do thi biéu dién h¢ s6 tinh theo %
lugng TB theo cap AT bien dong theo thoi
gian dugc trinh bay ¢ do thi hinh 4.44.

Hinh 4.44: Dé thi biéu dién su thay déi ty I
lwgng TB theo thoi gian

4.6.4.Xay dung co s& QTRR ky thuit (TERM): Luan an dé xuat, xay dung co s¢ “quan tri
rui ro k¥ thut” (Total Engineering Risk Management-TERM) dé phong ngira SCMT trong
sit dung LPG theo trinh tir sau: Né tranh rii ro; kiém séat rai ro; chip nhan riii ro; chuyén
giao riii ro; giam thiéu rui ro.
4.7.GIAI PHAP PHONG NGUA SCMT TRONG SU DUNG LPG O VIET NAM
Giai phap df”)ng bo, hé théng, cong cu da dang, voi sy tham gia ctia cac déi tuong lién quan,
phu hop vé6i diéu kién Viét Nam.
4.7.1.Nang cao nhan thuc, y thirc phong ngtra SCMT trong st dung LPG
4.7.2.Hoan thién phap luat vé ATMT trong sir dung LPG.
4.7.3.Nang cao hi¢u lyc QLNN vé ATMT trong su dyng LPG.

KET LUAN VA KIEN NGHI

I. KET LUAN

1. Téng hop dic tinh nguy hiém gy SCMT ctia LPG va khao sat mot s6 SCMT da xay ra
trong ché bién va sir dung LPG nhu 10 i, chay, nd gy thiét hai nghiém trong vé& ngudi, tai
san, moi truong; néu va phan tich dac diém st dung LPG ¢ Viét Nam (mirc d¢ an toan TB
chwa hoan thién; nhan thirc va ¥ thic ciia nguoi sir dung vé ATMT trong st dung LPG chua
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cao; cong tac quan Iy ATMT trong sir dung LPG con bt cép; tinh hinh tai nan giao thong
dudng bd nghiém trong c6 thé gy su ¢b cho xe bdn LPG, diéu kién thoi tiét Viet Nam) 1a
nhiing nguyén nhan gay su b, dic biét la nguy co nd vat ly trong st dung LPG tai Viét
Nam...Day ciing 1a dic diém trong sir dung LPG & céc nude co didu kién KT-XH twong tu.
2. D& xuit tiéu chi xay dung kich ban su ¢b va lya chon kich ban sy ¢b nd hoan toan bdn
chira LPG 1a sy ¢b ¢6 nguy co xdy ra trong sir dung LPG ¢ Viét Nam gy thiét hai nghiém
trong vé con ngudi, mdi trudng va thiét hai tai san dé xay dyng phuong phéap danh gia su c6;
phén tich dac diém cua sy ¢b nd bdn chita LPG 1 tao ra ning lugng cao trong thdi gian
ngan, hinh thanh ddm may hoi LPG, gap didu kién thudn lgi ddm may hoi LPG s& chdy tao
qué cu lira va phat tan gian doan; téng quan phuong phap danh gid hién c6 trong st dung
(va ca trong ché bién) LPG hién nay chua dé cap ddy du toi sy cb nd vatly. bdn chita LPG;
tir d6, xay dung va buge dau hoan thién co s& 1y thuyét dé danh gia su ¢6 nd bon chira LPG
gdm cac ndi dung: xdy dung cong thirc tinh luong hoi LPG dugc tao thanh; phat trién va
hoén thién cong thirc tinh cong sinh ra; xdy dung hé s tiéu thu 6 xy, tiéu thy khong khi kho,
hé sb phat thai CO,, phat thai khoi khi chiy ddm may hoi LPG tao thanh sau sy c6 nd TB
chira LPG trong truong hop xay ra chdy hoan toan; danh gia tac dong nhiét téi con ngudi va
mdi truong khi chdy dam may hoi LPG; nghién ctru va ing dyng m6 hinh ngudn phat thai
gian doan dé mo ta qua trinh phat tan ctia qua cau lira sinh ra sau su ¢6 no bdn LPG.

3. Khao sit va phan tich thuc trang st dung LPG & Viét Nam; dé xuét quy trinh dénh gia
SCMT trong st dung LPG & Viét Nam trén co s& xdy dyng, hoan thién co s& 1y thuyét phu
hop v6i dic diém sir dung LPG & Viét Nam.

4. Pé xuat tiéu chi phan loai va thuc hién phén loai TB chira LPG dugc phén thanh 3 cép
theo mirc d6 an toan, gop phan dy bao xu hudng phat trién ciia TB chira LPG theo thoi gian
trong st dung LPG & Viét Nam, do 13 tang vé sé luong, hoan thién vé chat lugng. Trong didu
kién KT-XH & Viét Nam, viéc hoan thién vé chét luong TB chita LPG trong thoi gian toi c6
thé chua dap img dugc & mét sb noi. Do vdy, dé giam thiéu SCMT trong st dung TB chira
LPG cén phai coi trong yéu t& con ngudi (ting cudng cong tac dao tao vé chuyén mén, hudn
luyén vé an toan, nang cao nhan thirc va y thtrc trach nhiém véi cong df”)ng ...) va cai thién
moi truong st dung TB .

5. Dé xuit khai niém “an toan méi trudong thiét bi” 1am co s& khai quat, chia nhém nguyén
nhan din dén rui ro; xay dung co s¢ quan tri rii ro ky thuat (TERM) trong st dung LPG trén
co s& két hop co 86 1y luan vé QTRR va thuc té quan 1y ATMT trong sir dung LPG 1am cong
cu kha thi dé phong ngira SCMT trong st dung LPG & Viét Nam.

. KIEN NGHI

1. Ung dung | dé bd sung, hoan thién tiéu chuan ATMT trong sir dung LPG; luu y t6i hiéu
g day chuyén; ap dung déi véi moi chit c6 dic tinh tuong tw dé gop phin phong ngura
SCMT trong st dung LPG va hoa chit nguy hai khac. Nghién ciru xdy dung tuong chin
thich hop hodc gidi phap dt ngam bdn chira nham giam tdc dong cua sy ¢6 nd TB.

2. Tiép tyc thong ké cic su ¢ hodc suyt sy cd nd TB trong sir dung LPG, dé c6 day du sb
liéu thuc hién danh gia xac sut xay ra sy cdnd TB.

3. Tiép tuc hoan thién co s& 1y thuyét vé QTRR k§ thudt va trién khai 4p dung trong thuc
té, gop phan bao dam an toan, phong ngira SCMT trong st dung LPG ¢ Viét Nam noi riéng
va trong san xudt néi chung. Lip dat bdn chira LPG ngdm 13 giai phap kha t6t xét vé mat
ATMT, can nghién ctru 4p dung & Viét Nam.

4. Phat trién hoan thién céc kich ban su ¢ va sir dung két qua nghién clru ciia luan an dé
xy dung mot sb phin mém danh gi4 sy ¢b trong sir dung LPG.

5. Quén ly ATMT trong st dung LPG n6i riéng va ATMT trong c6ng nghiép noi chung can
cac giai phap dong b0, mang tinh hé thong voi sy tham gia cta nhiéu déi tuong lién quan,
phi hop vai didu kién sir dung tai mdi dia phuong, mdi qudc gia c6 nhimg dic diém trong su
dung LPG tuong tu didu kién sir dung LPG ¢ Viét Nam.
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“Mot s6 dic diém va tinh chat 1y hoa ciia khi ddu mé hoa long (LPG)”. Tap chi Khoa
hoc va Cong nghé Nhiét - Hoi KHKT Nhiét Viét nam, trang 14-17, b 73-thang 1/2007.
“Xay dyng cong thic tinh lugng hoi LPG sinh ra trong danh gia su cb thiét bi chira khi
dau moé hoéa long (LPG)”. Tap chi Khoa hoc va Cong nghé Nhiét - Hpi KHKT Nhiét
Viét nam, trang 17-19, sb 80-thang 3/2008.
“Xay dung hé sb tidu thu oxy, tiéu thu khong khi, hé s6 phat thai CO,, phat thai khoi
khi chay hoa hoan khi diu mé hoa 16ng (LPG)”. Tap chi Khoa hoc va Céng nghé Nhiét
- Hpi KHKT Nhiét Viét nam, trang 14-16, sb 82-thang 7/2008.
“Xay dung cong thirc tinh cong sinh ra khi nd thiét bi chira khi ddu mé hoa léng
(LPG)”. Tap chi Khoa hoc va Céng nghé Nhi¢t - Hoi KHKT Nhiét Viét nam, trang 6-
10, s6 83-thang 9/2008.

“MBb hinh hoa qua trinh phat tin dam may hoi LPG sinh ra khi n thiét bj chira khi dau
mo hoéa long (LPG)”. Tap chi Khoa hoc va Cong nghé Nhiét - Hoi KHKT Nhiét Viét
nam, trang 11-14, s 85-thang 1/2009.
“Dé xuat tiéu chi xay dvng kich ban sy ¢ moi trwong trong ché bién va st dung khi
dau mo hdéaléng (LPG)”. Tap chi cong nghiép. Trang 12-18, s6 thang 1+2+3/2010.

II. BAO CAO KHOA HQC

“Khdo sdt va img dung mé hinh téan hoc dé xac dinh kha ning phdt tan khi nguy hai
do s c6 méi truong gdy ra trong ché bién va sir dung khi thién nhién”. Trang 43-46.
Tuyén tap cac bao cdo khoa hoc tai HNKH 1an I - DH Céng nghiép TP.HCM, 2006.
“Phwrong phap xdc dinh khd néing phdt tan méi chat lanh trong dinh gid su ¢é moi
truong do thiét bj lanh gdy ra”. Tuyén tp bao cao khoa hoc (phan ban Nhiét — Lanh)
tai HNKH ky niém 50 ndm ngay thanh 1ap truong Pai hoc Bach khoa Ha Noi, 2006.
“Study and apply the Pasqill-Gifford puff model to calculate the dispersion of the
hazard substance in the air for assessing the environmental risk caused by the receiver
of the Liquid Petroleum Gas (LPG)”. International Symposium on Geolnformatic for
Spatial-Infrastructure Development in Earth and Allied Sciences. Theme:
Geoinfornmatic for Regional Sustainable Development. HCMC, Vietnam, 2006.
“Bdnh gid sw ¢ né thiét bi lanh bdng mé hinh Pasqill-Gifford”. Trang 1-4. Tuyén tap
béo céo khoa hoc tai HNKH 1an thir IL. Truong Pai hoc Cong nghiép TP.HCM, 2007.
“Phwong phdp xdac dinh khd néing phdt tén méi chat lanh trong ddanh gid sw cé chdy né
cdc thiét bi lanh ™. Béo cao tai HNKH 1dn 2-Pai hoc Tén Dic Théng, 2007.

“Xdy dung quy trinh danh gid su c6 né thiét bi chira LPG”. Bao c4o tai hi thao khoa
hoc “Béo vé mdi truong va an toan lao dong”-Pai hoc Ton Dirc Théng nam 2008.
“Building the formula for calculating the mass of the LPG liquid flashing to assess
the explosion risk of the LPG tank”. 1" VNU-HCM International Conference for
Environment and Nature Resources (ICENR 2008). Hochiminh City, Vietnam, 2008.
“Xay dung hé s tiéu thu oxy, tiéu thu khong khi, hé s6 phdt thai CO,, phat thai khéi
trong déanh gid sw cé chdy, né khi dau mé héa long (LPG)”. Tuyén tap cic bio cdo
khoa hoc. Tap chi cong nghiép Viét Nam, s6 thang 3+4/2009, trang 24-28.
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“Xdy dung co s¢ khoa hoc quan tri riii ro k thugt toan dién (TERM) - Ap dung dé bao
ddam an toan, phong ngira sw c6 méi truong trong sir dung LPG”. Bao cdo tai hoi thao
khoa hoc “Bao v€ moi truong va an toan lao dong” -Dai hoc Ton Durc Théng, 2009.
“Overview on energy consumption in Hochiminh City, Vietnam” at Regional
Workshop on Urban Energy Access and Development in Asia August 4-5, 2009 in
Jakarta, Indonesia. Organized by AIT and sponsored by Global Network on Energy
for Sustainable Development (GNESD).

III. CONG TRINH, PE TAI NGHIEN CU'U KHOA HQC
Céc bao céo danh gia an toan bdn chira LPG cong nghiép tir nam 1994-2004 cho cac
cong ty ElfGas Saigon, Petrolimex, Sagon Gas, VT gas ... khi nghiém thu 1ip dat va
kiém dinh bdn chtra LPG tai cic nha may trong nganh cong nghiép phia Nam.

“M¢t s6 bién phdap nham néng cao chit lwong cong tac kiém dinh kj thudt an toan”.
Chuyén dé t&t nghiép khoa 2 - Chuong trinh dao tao giam déc do UBND Tp.HCM va
DHQG Tp.Hb Chi Minh t chirc, 1999.

“Nghién ciru dé xudt gidi phdp phong ngira sw cé méi truong do cac thiét bi chiu dp
e gdy ra trong san xudt cong nghiép, khu viee phia Nam”. Ludn vian thac si. Vién
Mai truong va Tai nguyén-Dai hoc qubc gia TP.HCM, 2005.

“Khdo sdt hién trang va dé xudt giai phdp phong ngira sw ¢6, bdo dim an toan trong
st dung khi héa 16ng (LPG) tai Thanh phé Ho Chi Minh”. D& tai NCKH cép so - S&
khoa hoc va cong nghé Thanh phé H5 Chi Minh, nam 2009-2010.

IV. SACH, BAO

“Mot sb nguy co chay, nd cac thiét bj chiu ap luc”, Tap chi khoa hoc vi cong nghé
Nhiét - Hoi KHKT Nhiét Viét nam, 2/2001.

“Nguyén nhén céc vu chay, nd cac thiét bi chiu ap luc”, Tap chi khoa hoc va cong
nghé Nhiét - Hoi KHKT Nhiét Viét nam, 5/2001.

“Mot sb giai phap nhdm phong ngira su c¢b chdy, nd cac thiét bj chiu ap luc”, Tap chi
khoa hoc va cong nghé Nhié¢t - Hoi KHKT Nhiét Viét nam (47/2002).

“Mot sb giai phap nhim phong ngtra su cb chay, nd cac thiét bi chiu ap luc”, Tap chi
khoa hoc va cong nghé Nhi¢t - Hoi KHKT Nhiét Viét nam (47/2002).

““M6 hinh hdéa qua trinh phat tdn ddm may hoi LPG hinh thanh sau sy ¢6 v thiét
bi chira khi dau md hoéa 16ng™. Tap chi diu khi, sé 4/2009, trang 40-43

“Lam thé nao dé quan tri thAm hoa?”, Bao khoa hoc ph6 thong — Lién hiép cac hoi
KH&KT Tp.H6 Chi Minh (724), 2004.

“Nghién ciru dé xudt gidi phdp phong ngira sy c6 méi truong do cac thiét bi chiu dp
luc gdy ra trong sdn xudt céng nghiép, khu vuc phia Nam”. Luan van thac si. Vién
Mbi truong va Tai nguyén-Dai hoc quéc gia TP.HCM, 2005.

“Quan Iy an toan, siic khée, moi truong lao dong va phong chong chdy, né & doanh
nghiép”. NXB Khoa hoc va K§¥ thuat, 2006.

“Ouia trinh va thiét bi truyén nhiét-vmg dung trong cong nghiép va méi truong”. NXB
Khoa hoc V,é Ky thgét, 2007. )

“Co so thiét ké che tao thiét bi trong cong nghé san xuat va moi truong”. NXB khoa
hoc va k¥ thuat, Ha Noi, 2009.



