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TOM TAT
Trung tam dién lyc Vinh Tan hién dang hoat dong on dinh véi 4 Nha mdy nhiét dién than gom

Vinh Téan 1, Vinh Tan 2, Vinh Tan 4 va Vinh Tdan 4 mo rong cé tong cong sudt 4.284 MW. Két
qud ung dung mo hinh AERMOD mé phong khuéch tén bui tir cdc ong khéi cia cdc nha may
dién theo cac kich ban cho thay: Khi cdc cong trinh xit Iy khi thai dat hiéu qud, néu van hanh
100% cong sudt thi nong do TSP om nhat trung binh 1 gio dat 201,62 ug/m3 trong mua kho va
207,00 ug/m3 trong mia mua; Trong truong hop cong trinh xir Iy khi thai T6 may 1 Nha mdy
dién Vinh Tan 1 gap su co, khi thai khong xu Iy thai ra moi truong xung quanh thi nong do TSP
I6n nhat trung binh 1 gio dat 266,45 pg/m3 trong mua kho va 276,58 ug/m3 trong mia mua.
Khu viee chiu anh hwong chu yéu la nii Linh Son cach nguon thai khoang 5,0 km vé phia Bac,
tuy nhién, nong do TSP van nam trong gid tri gioi han cho phép & tat ca cac kich ban.
Tir khéa: Khuéch tan bui; AERMOD; Trung tdm dién lyc Vinh Tan.

1. MO PAU

Trung tdm Dién lyc Vinh Tan c6 4 nha méy nhiét dién than da dugc xay lip va dang van hanh
v6i téng cong suit 4.284 MW, trong d6, Vinh Tan 1 gdm 2 t6 may cong suat 620 MW, Vinh Téan
2 gém 2 to may cong suat 622 MW, Vinh Tan 4 gém 2 t6 may 600 MW va Vinh Tan 4 mo rong
gom 1 to may 600 MW. Bui tong (TSP) trong khi thai tir cac nha may dién c6 kha ning anh
huéng dén khu vuc xung quanh, dic biét 1a trong truong hop cong trinh xtr 1y gip su cd. Viée
xéc dinh khu vuc bi anh huéng va phan bd ndng do chit 6 nhidm thong qua mé phong bang mod
hinh ho 1 phuong phap k¥ thuét hién dai da dwoc nhiéu c4 nhan, t6 chic trong va ngoai nudc
sir dung phd bién: img dung hé mé hinh TAPM va AERMOD danh gi4 lan truyén 6 nhiém khi
H,S, NH3, CH3SH tir hoat dong chan nudi tai huyén Tan Thanh, tinh Ba Ria - Viing Tau [3], tng
dung mé hinh khuéch tin ADMS mé phong lan truyén bui do dét rom ra ngoai dong rudng trén
dia ban Thanh phé Ha Noi [4], ung dung m6 hinh hoa tinh toan 6 nhiém SO,, NO,, PMy, cho
ngudn thai dudng va thé tich tai mé khai thac d4 tinh Binh Dwong [6], tng dung mé hinh ISC3
dé danh gia chat lwong méi truong khong khi khu vyc Ha Nbi (tinh véi TSP) [1], md phong
khuéch tan SO, va TSP bang 2 mé hinh ISCST3 va AERMOD tai khu cong nghiép Hiép Phudc
[5], danh gia hi¢u qua cia mé hinh AERMOD, ISCST3, HPDM trén co s¢ 17 dir liéu nghién cliru
thuc dia [8], So sanh viéc sir dung ISCST3, ISCPRIME va AERMOD trong danh gia rai ro chét
doc trong khong khi [7],... M6 hinh AERMOD cho ra két qua md phong su khuéch tan chat 6
nhiém khang khi pht hop hon thyc té so vai ISCST3 do ¢6 nhiéu tinh niang dac biét hon nhu: xir
ly dugc sy khdng dong nhét theo chiéu doc cua Iop bién hanh tinh; xir Iy duoc sy phat thai tai bé
mat dat; xtr ly dugc cac ngudn dién cong nghiép khdng déu; mé hinh héa vét chat 6 nhiém ba
chiéu cho I6p bién @i luu; han ché duoc su tron I4n theo chiéu doc trong 16p bién 6n dinh; cb
dinh sy phan xa bé mit & chan éng khéi [5, 7, 9, 10]. AERMOD di dugc Co quan Bao vé Moi
truong Hoa Ky (US. EPA) khuyén nghi sir dung thay thé cho mé hinh ISCST3 va da dugc Bo
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Tai nguyén va Moi trudng khuyén nghi sir dung trong xay dung ké hoach quan 1y méi truong
khong khi cap tinh tai Viét Nam [2]. Tir nhitng wu diém néu trén, nghién ciu s& tng dung mo
hinh AERMOD dé mé phong khuéch tan bui tir cAc nha may nhiét dién thuoc Trung tim Dién
luc Vinh Tén theo céac kich ban khac nhau trong mua khé va mua mua.
2. MO PHONG, TiNH TOAN, THAO LUAN

2.1. S6 liéu déu vao
(1). Dit liéu khi tuwong

Dir liéu quan trac khi tugng dugc thu thap tir bo dit liéu quan trac tée do gio, hudng gio, nhiét
d6, d6 che phii may, ap suit khi quyén theo gid ctia Trung tdm Dir liéu Khi hau Quéc gia
(NCDC) tai tram Phan Thiét nam 2021. Dit liéu nay duoc xt ly lai bang phan mém AERMET dé
trg thanh dir liéu dau vao cho md hinh (xem hinh 1, 2).
(2). Dit liéu dia hinh

Dia hinh ctia khu vuc Dy 4n 1a dit lisu SRTM DEM d9 phan giai 90x90 m dugc tich hgp san trong
g6i phan mém va dugc xir Iy bang cong cu AERMAP dé trg thanh dit liéu dau vao cho mé hinh.
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(3). Kich ban tinh toan, mé phong

- Kich ban 1 (KB1): Cac nha may hoat dong 100% cong suét thiét ké, cac cong trinh xir 1y khi
thai hoat dong hiéu qua, khi thai sau xur Iy dat QCVN 19:2009/BTNMT theo két qua quan tric
ngudn thai;

- Kich ban 2 (KB2): Cac nha may hoat dong 75% cong suat thiét ké, cac cong trinh xir 1y khi
thai hoat ddng hi¢u qua, khi thai sau xtr ly dat QCVN 19:2009/BTNMT;

- Kich ban 3 (KB3): Cac nha may hoat dong 100% cong suét thiét ké, T6 may 1 cia Nha may
Vinh Tan 1 gip su cd, khi thai chua dwgc xir 1y thai vao méi truong xung quanh, cac cong trinh
xur ly ciia cac Nha may con lai hoat dong hi¢u qua;

- Kich ban 4 (KB4): Cac nha may hoat dong 75% cong suat thiét ké, T6 may 1 ciia Nha may
Vinh Tan 1 gip su cd, khi thai chua dwgc xir 1y thai vao méi truong xung quanh, cac cong trinh
xUr ly cia cac Nha may con lai hoat dong hi¢u qua.

(4). Dit liéu vé nguon thdi

Céc dit liéu vé ngudn thai ddu vao cho tinh toan, mo phong theo cac kich ban dugc trinh bay

trong bang 1, bang 2.
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Bing 1. Cdc dit liéu vé nguon thai dau vao cho tinh todn, mé phong.

Nha méy Ong khoéi KB1 KB2
D (m)[H (m)|Q (m?s)| t (°C) |W (g/s) | Q (m?/s) | t (°C) W (gls)
Vinh Tan 1 Témay1 | 7,00 | 210 | 815 | 853 | 16,98 | 611 |853| 12,73
Témay2 | 7,00 | 210 | 829 |820 | 516 | 622 |820| 3,87
Vinh Tan 2 Témay 1 | 7,00 | 210 | 532 | 90,0 | 33,40 | 399 |90,0 | 2505
Témay2 | 7,00 | 210 | 548 | 888 | 49,49 | 411 |888 | 37,12
Vinh Tén 4 Témay 1 |6,35|210 | 804 | 944 | 1375 | 603 | 944 | 10,31
Témay2 | 635|210 | 801 |931 10,73 | 600 |931| 805
Vinh Tan4 MR | Toméay3 | 645|210 | 745 | 928 | 931 | 559 |928| 6,98

Bing 2. Cdc di liéu vé nguon thdi dau vao cho tinh todn, mé phong (tiép theo).

Nha méy Ong khéi KB3 KB4

D (m)|H (M)|Q (m¥s)|t (°C) [W (g/s)| Q (m*/s) |t (°C) |W (g/s)

'Vinh Téan 1 To may 1 | 7,00 | 210 815 |317,6|339,51 611 |317,6| 254,63
T may 2 | 7,00 | 210 829 82,0 | 5,16 622 82,0 | 3,87

Vinh Tan 2 T may 1 | 7,00 | 210 532 90,0 | 33,40 399 90,0 | 25,05
T may 2 | 7,00 | 210 548 88,8 | 49,49 411 88,8 | 37,12

'Vinh Tan 4 T may 1 | 6,35 | 210 804 94,4 | 13,75 603 94,4 | 10,31
Témay 2 | 6,35 | 210 801 93,1 | 10,73 600 93,1 | 8,05
Vinh Tan 4 MR T may 3 | 6,45 | 210 745 92,8 | 9,31 559 92,8 | 6,98

Ghi chi: D (m): Duong kinh; H (m): Chiéu cao; Q (m*/s): Lwu heong khi thdi;
t (°C): Nhiét do khi thai.
2.2. Phuong phap, cong cu mo phéng
(1). Cong cu mo phong

Nghién ciru tng dung mé hinh AERMOD View dé mé phong khuéch tan bui tir cac nha may
nhiét dién tai Trung tAm Dién lyc Vinh Tan st dung gbéi phadn mém do Lakes Environmental phat
trién trén co s& mé hinh AERMOD (The AMS/EPA Regulatory Model) ctia Hiép hoi Khi twong
thuy van Hoa Ky/ Uy ban Cai tién mé hinh quy dinh - Co quan Bao vé méi truong (American
Meteorological Society/ Environmental Protection Agency Regulatory Model Improvement
Committee - AERMIC). H¢ théng mo hinh hoa gém chuong trinh chinh 13 AERMOD va 2 bo
tién xir Iy AERMAP (cong cu dia hinh) va AERMET (cong cu khi twong) [11, 12].
(2). Phuwong phap nghién ciru

Nghién ctru chia thanh cac giai doan chinh gdm: Thu thap cac dit liéu c6 lién quan; Xir ly dir
liéu tho thanh dit liéu dau vao cho md hinh; mo phong khuéch tan TSP theo céac kich ban lya
chon; X4y dung ban dd phan bb 6 nhiém; Panh gia két qua va két luan. So dd tdng quat quy trinh
nghién ctru dugc trinh bay trong hinh 3.

Tap chi Nghién cieu KH&CN qudn sw, Sé Pdc san Vién Nhiét ddi Méi truong, 12-2022 115



Hoa hoc & Moi truong

Dit lidu

nguon thai

Mo dun
AERMET

AERMOD

Mo dun
AERMAP

Dit lidu

dia hinh

Hinh 3. So do tong qudt quy trinh nghién ciru.
(3). Hiéu chinh, kiém dinh mé hinh
Mot trong céc cong thirc thong ké co the sir dung dé danh gia do chinh xéc cia m6 hinh nhu
chi §6 RMSE, MAGE, R voi P; 1a gia tri moé phong, O; 1a gia tri quan trac va N (n) 1a so lugng
chuoi so liéu.
Chi s6 RMSE tinh bién d6 trung binh ctia sai s6 mé phong:

RMSE=,/§§(R 0y’ M)

Chi s6 MAGE tinh sai s phan tram tuyét di trung binh:

MAGE =12n:[|Pi(;—oi| xmoj @)

i=1 i

Hé sb R dé danh gi4 sy twong quan giira gi4 tri md phong va quan tric:
o X(R-P)O-0)

= - - 3
\/Z(Pu - Pi)ZZ(Oi _Oi)2

2.3. Két qua md phéng va binh luin
(1). Hiéu chinh va kiém dinh mé hinh

Nghién ctru di sir dung két qua quan tric TSP khong khi xung quanh ctia Cong ty TNHH
DPién lyc Vinh Tan 1 thang 4/2021 phuc vy kiém dinh m6 hinh. K&t qua kiém dinh mé hinh tai
vi tri quan trac khu vyc chua Linh Son Ty (cach ranh giéi Trung tdim DPién lyc Vinh Tan
khoang 3,4 km vé phia Bic) cho thdy ndng d6 TSP tinh toan 1a 63 pg/m® so v6i ndng do TSP
quan tric 12 61 pug/m®. Gia tri chi s6 MAGE = 3,3%, nhu viy, cic két qua mé phong khong co
nhiéu sai khac so v4i s6 liéu do dac thuc té.

(2). Céc két qua mé phong

Phan b6 nong do TSP 16n nhat trung binh 1 gio trong mua kho va mia mua theo cac kich ban
duogc trinh bay trong cac hinh 4-7.

Theo kich ban 1 (KB1): Trong mua kho, nong do TSP 16n nhit trung binh 1 gid dat 201,62
Hg/m?® tai nai Linh Son cach chan 6ng khéi cia Nha may dién Vinh Tan 1 khoang 5,2 km; Trong
muia mua, ndng dd TSP 16n nhat trung binh 1 gio dat 207,00 pg/m?® tai nti Linh Son cach chan
ong khoéi cia Nha may dién Vinh Téan 1 khoang 4,8 km.
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Hinh 4. Phdn bé nong dé TSP I6n nhdt trung binh 1 gio- theo KBI.
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Hinh 5. Phdn bé nong dé TSP I6n nhdt trung binh 1 gio- theo KB2.

Theo kich ban 2 (KB2): Trong mua kho, ndong do TSP 16n nhét trung binh 1 gio dat
187,71 pg/m?® tai nai Linh Son cach chan éng khéi cua Nha may dién Vinh Tan 1 khoang 5,2 km;
Trong mua mua, néng do TSP 16n nhét trung binh 1 gio dat 186,88 pg/m3 tai nui Linh Son cach
chan 6ng khoi ciia Nha may dién Vinh Téan 1 khoang 4,7 km.
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Theo kich ban 3 (KB3): Trong mua kho, nong d6 TSP 16n nhit trung binh 1 gio dat 266,45
pg/m? tai ntii Linh Son cach chan éng khéi cua Nha may dién Vinh Tan 1 khoang 5,6 km; Trong
mua mua, ndng d6 TSP 16n nhat trung binh 1 gid dat 276,58 pg/m?® tai ndi Linh Son cach chan
6ng khéi cia Nha may dién Vinh Tan 1 khoang 5,2 km.
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Hinh 6. Phdn bé nong dé TSP I6n nhdt trung binh 1 gio: theo KBS3.
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Hinh 7. Phdn bo nong dé TSP 16n nhat trung binh 1 gio theo KB4.
Theo kich ban 4 (KB4): Trong mua kho, ndng do TSP 16n nhit trung binh 1 gio dat 241,90 ug/m?
tai nui Linh Son cach chan 6ng khoi cua Nha may dién Vinh Tan 1 khoang 5,2 km; Trong mua
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mua, ndong do TSP 16n nhat trung binh 1 gid dat 254,72 pg/m® tai nai Linh Son cach chan 6ng
khoi cua Nha may dién Vinh Tan 1 khoang 5,0 km.

3. KET LUAN

Mo hinh hoa 1a phuong phap ky thuat hién dai, phat trién manh trong vai thap ky tro lai day
trén Thé gidi cling nhu & nudc ta. Phuong phap c6 murc do dinh lugng va dod tin cay cao cho viéc
danh gia, du bao tac dong moi truong. Mo hinh AERMOD cho ra két qua mé phong su khuéch
tan chat 6 nhiém khdng khi phu hop thyc té va da duoc Co quan Bao vé Moi truong Hoa Ky
(US. EPA) khuyén nghi str dung ké tir thang 12/2007. M6 hinh AERMOD ciing dd dugc Bo Tai
nguyén va Méi trudng khuyén nghi sir dung trong xay dung ké hoach quan 1y méi truong khong
khi cap tinh tai Viét Nam.

Két qua tmg dung mo hinh AERMOD mé phong khuéch tan bui tir cac dng khoéi ciia cac nha
may nhié¢t dién tai Trung tdm Pién lyc Vinh Tan theo cac kich ban cho théy: Khi cac céng trinh
xtr 1y khi thai dat hiéu qua, néu van hanh 100% cong suat thi néng d6 TSP 16n nhat trung binh 1
gio dat 201,62 pg/m® trong mua khd va 207,00 ug/m® trong miia mua; Trong trudng hop cong
trinh xr 1y khi thai T6 may 1 Nha may dién Vinh Tan 1 gip su cb, khi thai khong xr 1y thai ra
moi truong xung quanh thi ndng d6 TSP 16n nhét trung binh 1 gio dat 266,45 pg/m?® trong mua
kho va 276,58 ug/m® trong miia mwa. Khu vuc chiu anh huéng cha yéu 1a nai Linh Son cach
ngudn thai khoang 5,0 km vé phia Bac. Tuy nhién, nong do TSP vin nam trong gia tri gidi han
cho phép trong tét ca cac kich ban.
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ABSTRACT

Application of AERMOD dispersion model for simulation of total suspended
particles diffusion from thermal power plants in Vinh Tan power complex

Vinh Tan Power Complex is currently operating with 4 Thermal Power Plants including
Vinh Tan 1, Vinh Tan 2, Vinh Tan 4 and Vinh Tan 4 expansion with a total capacity of 4,284
MW. The results of applying the AERMOD model to simulate TSP diffusion from the stacks
according to the scenarios show that: When the emissions treatment facilities are effective,
the average maximum concentration of TSP in 1 hour is 201.62 g/m?® in the dry season and
207.00 g/m® in the rainy season if operating at 100% capacity. In case of the emissions
treatment facility of Unit 1 of Vinh Tan 1 Power Plant have problems, untreated gas is
discharged into the environment, the average maximum concentration of TSP in 1 hour is
266.45 pg/m® in dry season and 276.58 pg/m® in rainy season. The main affected area is
Linh Son mountain, about 5.0 km to the north of sources, however, the concentration of TSP
is still meet the allowable limit value in all scenarios.

Keywords: Total suspended particles diffusion; AERMOD; Vinh Tan Power Complex.
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