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TOM TAT: Bai bao trinh bay nghién ctru vé hién trang phaét thai va céc giai phéap ky thuat nham
nang cap hé thong xt ly khi thai tai cac nha may nhiét dién thuoc Tap doan Bién luc Viét Nam
(EVN). Nhiéu nha méy nhiét dién than hién hitu dang phat thai bui, NOx va SO: vuot muc gidi
han cho phép theo quy chuan moi truong vira dugc ban hanh, cu thé 1a QCVN 19:2024/BTNMT.
Dé dap ung cac yéu cau nay, can trién khai cac giai phap ddng bo, bao gom cai thién hiéu suat hé
théng loc bui tinh dién (ESP), l4p dit va nang cp hé thong khir NOx chon loc bing xuc tac (SCR)
va nang cap hé thong khir luu huynh trong khéi (FGD). Trén co sé phan tich co ché hinh thanh va
kiém soét cac chat 6 nhidém, bai bao tap trung lam rd hiéu qua xir Iy caa timng cdng nghé va cac yéu
cau ky thuat khi cai tao, dong thoi xem xét nhitng kho khan, hu hong trong hé thdng hién c6. Két
qua nghién ciru cho thay viéc nang cap ESP c6 thé tang hiéu suat loai bo bui 1&n khoang 98-99,9%,
lap dat va nang cap SCR gitp giam ndng d6 NOx xudng gidi han cho phép, va cai tao FGD gilp
giam ndng d6 SO. xubng giéi han cho phép dap tng quy dinh. Bai bao ciing trich dan céc dy &n
thue té tai mot s6 nha may dang chuan bi duoc trién khai. Viéc nang cap hé thong xir ly khi thai
khéng chi dam bao tuan thu quy dinh phap luat vé méi truong ma con gop phan giam thiéu 6 nhiém,
huéng t6i van hanh bén viing cac nha may nhiét dién than.

Tur khoa: Xir ly khi thai; Nha may nhiét dién; Khir NOx chon loc (SCR); Loc bui tinh dién (ESP);
Kht SO, (FGD)

ABSTRACT: This paper presents a study on the emission status and technical solutions for
upgrading flue gas treatment systems at thermal power plants operated by Vietnam Electricity
(EVN). Many existing coal-fired power plants emit particulate matter (Bui), NOx and SO: at levels
exceeding current environmental regulation, notably QCVN 198:2024-BTNMT. To comply with
these regulations, a comprehensive retrofit program is required, including improving the efficiency
of electrostatic precipitators (ESP), installing and upgrading selective catalytic reduction (SCR)
systems for NOx removal, and upgrading flue gas desulfurization (FGD) units for SO- control.
Based on an analysis of the formation and control mechanisms of these pollutants, the paper
clarifies the treatment efficiency and technical requirements of each technology when retrofitting,
while also examining the issues and degradation present in existing systems. The results indicate
that upgrading ESPs can raise Bui removal efficiency to about 98-99.9%, installing SCR can
reduce NOx concentrations to current regulation, and refurbishing FGD can bring SO to current
regulation, in line with regulatory limits. The paper cites real-world retrofit projects at some
Thermal Power Plants, where these solutions are preparing for implementation. Upgrading flue gas
treatment systems not only ensures compliance with environmental regulations but also mitigates
pollution, contributing to the sustainable operation of coal-fired power plants.
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1. GIOI THIEU (INTRODUCTION)

Nhiét dién than hién van chiém ty trong Ion trong hé thong dién Viét Nam, dong gop dang ké vao
dam bao an ninh nang lugng. Tuy nhién, cac nha may nhiét dién than ciing la ngudn phat thai khi
gay 0 nhiém quan trong, bao gom bui (tro bay), cac oxide nito (NOXx) va sulfur dioxide (SOx). Cac
chat & nhiém nay neu khong dugc xtr ly hi¢u qua s€ anh hudng X4u dén méi truong khong khi xung
quanh, gay ra cac van dé vé suac khoe va moi truong nhu bui PM 2.5, mua axit va suy giam chat
lwong khong khi. Trudc yéu cau bao vé méi truong ngay cang cao, Nha nuéc dd ban hanh quy
chuan QCVN QCVN 19:2024/BTNMT vé khi thai céng nghiép, tir d6 tinh toan quy dinh giéi han
ndng do cac chat 6 nhidm trong khi thai nha may nhiét dién vé bui, NOx va SOx. Cac nha may
nhiét dién thuoc EVN duoc xay dung tir nhitng giai doan truée, da sb chi trang bi mot phan hé
thdng xur ly khi thai co ban, hién khéng dap tng duoc day du cac gisi han néu trén. Chang han, tai
Nha may nhiét dién Quang Ninh (4x300 MW van hanh tir 2012), du d4 lap dit loc bui tinh dién,
dét than theo ché do it NOx va hé théng FGD, két qua do kiém nam 2016 cho thay nong dé SO
tai dng khéi cac té may van dao dong 420-450 mg/Nm? (02 6%), vuot qua mirc cho phép theo quy
dinh ¢ thoi diém d6 255 mg/Nma. Tuong ty, nong do NOx do dugc sau 10 hoi khoang 1000 mg/Nm?,
cao gap gan 2 lan gisi han quy chuan hién hanh do nha may chua c6 hé thdng xu ly NOXx sau dét
(SCR). Tinh trang qua tai va xudng cp cua hé théng xir ly hién hiru (ESP va FGD) ciing khlen
hiéu qua xir ly bui va SOx giam sGt theo thoi gian. Trudc thuc trang d6, viéc cai tao, nang cap hé
thdng xir Iy khi thai cho cac nha may nhiét dién than dang van hanh 1a hét sirc cap thiét, nham dam
bao tuan thu quy dinh phap luat va giam thiéu tac dong 6 nhiém. Bai bao nay tap trung lam rd cac
giai phap cong nghé kha thi dé giam phat thai bui, NOx, SOX tai ngudn, bao gom: (i) nang cép hé
thdng loc bui tinh dién (ESP); (ii) 14p dat va nang cap hé thong khir NOx chon loc sir dung xuic téc
(SCRY; (iii) cai tao h¢ théng khtr SO- bang da Vvoi —thach cao (FGD) Cac ngi dung dugc phan tich
gom co ché h0at dong, hiéu suat xir ly, yéu cau thiét ké Iap dat va vi du trién khai thyc té tai mot
sd dy &n nang cap nhu Quang Ninh, Pha Lai, Udng Bi.

2. CO SO LY THUYET VA PHUONG PHAP NGHIEN CUU (THEORETICAL
BACKGROUND & METHODS)

Co so ly thuyét vé kiém soat khi thai: Qua trinh dot than trong 10 hoi nhiét dién sinh ra cac chat
6 nhiém chinh 1a bui, NOx va SOx. Bui than chi yéu hinh thanh tir khoang vat khong chéy hét
trong nhién liéu (tro bay), dugc dua ra khoi budng dot theo dong khéi. NOx hinh thanh tir hai co
ché chinh: (1) NOx “nhién liéu” do oxy héa nito trong nhién liéu than, va (2) NOx “nhiét” do oxy
hoa nito trong khdng khi ¢ nhiét do cao. SO: sinh ra do oxy hda luu huynh c6 trong than trong qua
trinh chay. Dé kiém soat cac chat 6 nhiém nay, nha may nhiét dién than thuong duoc trang bi ba hé
théng xt Iy twong wng: (a) b loc bui tinh dién (ESP) dé loai bo hat bui trudc khi khi thai ra 6ng
khéi; (b) hé théng dot han ché NOx (vi du: ddt theo tang, sir dung dau dét thap NOX) va/hoac hé
thdng khir NOXx chon loc (SCR/SNCR) d giam NOx trong khi thai; (c) hé thong khir leu huynh
bang hap thy (FGD) dé loai SOx khoi khi thai bang phuong phéap hap thu héa hoc (thuong ding
sita d voi hoic nuac). Mai hé théng cé nguyén Iy hoat dong riéng: ESP st dung dién truong cao
thé dé tich dién va thu hoi cac hat bui; SCR/SNCR st dung chét khir (NHs hoidc uré) va xdc tac dé
chuyén NOx thanh N2 va H.O; FGD dung chit hap thu (da voi/nudc bién) dé chuyén SO- thanh
mudi sulfate (thach cao).

Phwong phap r]ghién cwu va danh gia: Nghién cuu nay dqu thuc hién dya trén thu thap sé Iigfu
van hanh thyc te tai cac nha may, ket hop véi phan tich thict ke ky thuat tir cac dy an cai tao chuéan
bi trién khai. Cu thé, nhdm nghién ctiru da xem xét dir liéu quan trac khi thai (nong do bui, NOXx,



S0:) ciia mot s6 nha may dién hinh trudc va sau nang cap, dong thoi khao sat hién trang thiét bi
xtr Iy khi thai tai chd. Vi du, cac két qua do tai nha may Quang Ninh nim 2016 duoc sir dung dé
déanh gia hiéu qua FGD hién hitu, cho thay can cai thién hé thong cap da voi dé nang cao kha ning
khtr SOx. Bén canh d6, cac phuong an cdng nghé duoc phan tich dya trén ho so thiét ké va dé xuat
thau tir cAc dy &n: phwong an bo tri Iap dat SCR (vi tri dat thiét b trén duong khéi, tich hop vao
két cau hién hitu), Iap dat thém tang xdc tac du phong hay str dung xuc tac véi hoat tinh cao, gidi
phép cai tao ESP (bd sung dién cuc, nang cip ngudn cap dién, cai thién hé théng rii bui, st dung
loc bui kiéu lai) va giai phap nang cap FGD (thay vat ligu chong an mon, cai thién bom tuan hoan,
hé thdng suc oxi hoa, tang khir am, .-)- C4c tiéu chi danh gia gom: hiéu suét xir Iy (% loai bo bui,
NOx, SOx), muc do dap ung quy chUan sau cai tao, va tinh kha thi trong van hanh thyc té. Trén co
s& d6, ching toi d& xuat bo giai phap dong bd va 16 trinh trién khai cho céc nha may cua EVN.

3. KET QUA VA THAO LUAN (RESULTS AND DISCUSSION)
3.1 Hién trang phat thai va thiét bi xir ly tai cac nha may nhiét dién EVN

Qua thu thap s6 liéu, da s6 cac nha may nhiét dién dot than hién hiru cia EVN déu ¢ chung mot
s6 dac diém: sir dung than antraxit trong nudc (chtra khoang 0,5-0,7% luu huynh, 10-30% tro), o
hoi tang tu nhién hodc tuan hoan, cong suat t may 300 MW trg Ién. Cac nha méy dua vao van
hanh trudc nam 2010 thuong chi dwoc trang bi ESP dé khir bui va thiét bi khir SOx han ché hoic
khong c6 (mot sé nha may cit nhu Pha Lai 1 khéng c6 FGD). Trong khi do, cac nha may méi hon
(Quang Ninh, Hai Phong, Udng Bi mo rong, Pha Lai 2, ...) c6 dau tu hé thong FGD w6t va ap dung
dau @6t thap NOx. Tuy nhién, do han ché vé cong nghe ban dau va sy xudng cap thiét bi, nong do
phét thai do dugc & nhidu té may van vuot quy chuan khi van hanh ¢ phu tai cao. Bang 1 tém tat
ndng do khi thai dién hinh so sanh vai gi¢i han QCVN 19:2024/ BTNMT.

Bdang 1. Quy dinh vé phét thdi tai mét s6 nha may theo QCVN 19:2024/BTNMT

s77| Nhamay | Théng s6 Pon Vi Thonq s0 ban dau Theo QCVN
Nhigt dién | phat thi ' | Thiétké | Baohanh | 19:2024/BTNMT
. ] Bui mg/Nm?® 500 151 20
uong Bi 3 - -
1 300MW NOx mg/Nm Khéng co 1000 120
SOx mg/Nm? 500 347 120
Ubng Bi Bui mg/Nmz 21.00 i 137 20
2 330MW NOx mg/Nm Khong co 878 120
SOx mg/Nm?® 179 179 120
Bui mg/Nm® | 90-100 170 <30 (6)
3 Nghi Son 1 NOXx mg/Nm?® 850 850 <220 (6)
SOx | mg/Nm® 425 425 <220 (6)
Bui mg/Nm? 100 100 <20
4 | Duyén Hail NOXx | mg/Nm? 200 200 <120
SOx mg/Nm?3 271 271 <120
Bui mg/Nm? 100 100 <20
5 Duyén Hai 3 NOXx mg/Nm?3 180 180 <120
SOx mg/Nm? 300 300 <120
Bui mg/Nm?3 400 400 20
6 Quang Ninh NOXx mg/Nm?® 1000 1000 120
SOx mg/Nm? 150 150 120




Bui: Nong do bui sau ESP tai mot s6 nha may cii dao dong 150-400 mg/Nme & Oz 6%,
trong khi gigi han cho phép cii 1a 102 mg/Nm?3. Nguyén nhan chu yéu do hi¢u suat loc bui
suy giam (ESP thiét ké ct chi dat ~98%, nay giam con ~90-95% do bam bui va hong hdc).

NOx: Déi véi 10 hoi than phun chua cd SCR, ndng d6 NOXx khdi thai thuong trong khoang
600-1000 mg/Nm3 (6% O). Mac du cac giai phap tdi wu hda chéy (diéu chinh gi6, nhiét
d6) va dau dot thap NOXx c6 gitp giam mot phan, gia tri NOx van cao gap 1,2-2 lan so voi
muc 510 mg/Nm?3 theo QCVN.

S0,: O cac nha may c6 FGD wét, hiéu suat khir SO ban dau thiét ké ~90%. Tuy nhién thuc
té van hanh cho thay nhiéu hé FGD chua dat hiéu qua téi wu do han ché vé ngudn cip da
voi hodc an mon thiét bi. Vi du, nha may Quang Ninh sau 5 nam van hanh, néng d6 SO.
van ~420 mg/Nmg, chi dat ~70% hiéu suat khi so véi thiét ké, va vuot gisi han 255 mg/Nms3
theo quy chuan ciit QCVN 22:2009/BTNMT. Céac nha may khong c6 FGD (hoic FGD sy
cb) tham chi xa SOx >1500 mg/Nm?, gay 6 nhiém nghiém trong.

V& tinh trang thiét bi, khao sat cho thay nhiéu hé thdng xt Iy bui va khi da bi xudng cap: dién cuc
trong ESP bi mai mon, cong vénh; hé thong gd rii bui bi ket; bd cdp ngudn cao ap khong 6n dinh
khién dién truong chi dat 30-50 kV thay vi ~70 kV thiét ké. Hé thong FGD thi chiu mdi truong an
mon cao, dan dén cac su ¢ nhu: vat liéu 16t chdng an mon trong thap hap thu bi thung, voi phun
bi tic nghén, canh khudy vita da voi gay va bom tuan hoan mon canh. Nhitng hu hong nay 1am
giam hiéu qua van hanh, ting lueong phét thai thuc té so véi thiét ké ban dau.

3.2 Giai phap nang cap hé théng loc bui tinh dién (ESP)

Dé giam ndng d6 bui xubng 20-30 mg/Nm? theo quy chuan mai ban hanh, muc tiéu dat ra 1a nang
hiéu suat loc bui Ién it nhat ~99,5-99,9%. Giai phap trudc tién 1a cai tao cac bo loc bui tinh dién
hién co. Tir kinh nghiém chuan bi dy 4n nang cip ESP tai mot s6 nha may nhu Udng Bi va Pha Lai,
céc hang muc cai tao gom: (i) Thay thé va bo sung dién cc: thay céc dién cuc phong va thu bui
da hong, Iip bd sung néu thiéu de dam bao cuong do dién truong dong deu (ii) Nang cap nguon
cip dién cao ap: sir dung b ngudn cao ap diéu khién theo pha hozc nguén mét chiéu cao tan hién
dai, gitp duy tri dién ap ~70-75 kV 6n dinh, han ché hién tugng phong dién cuc bo. (iii) Cai thién
hé théng ri bui va thu héi tro: thay thé bua g rung, motor rung; lap dat thém cam bién giam sét
do day bui bdm; swra chira h¢ thdng khi nén van chuyén tro dé tranh tic nghén phéu chira. (iv) Bo
sung truong loc bui (neu khong gian cho phép): mot so thiét ké cii chi 6 3 truong loc, hiéu suat
chua cao; do d6 c6 thé bd sung thém 1 truong loc ndi tiép dé tang dién tich loc. Vi du, phuong an
cai tao ESP tai Udng Bi (to may 330 MW) yéu cau dam bao c6 4 truong/ESP va hiéu suat thu bui
t6i thiéu 99,88%. Sau nang cap, ndng do bui hira hen giam con ~50-100 mg/Nm3 ké ca khi mot vai
ngan bi sy cb.

Ngoai cai tao phan cting, viéc ti uu van hanh ESP ciing dwoc chd trong: hiéu chinh quy trinh rii
bui (chu ky g va cudong do gd) dé tranh bui cudn lai, diéu chinh phan bé dong khoi, duy tri nhiét
d6 khi dau vao ESP & mirc tdi uu (~130°C) dé tang hiéu qua. Tai nha may Pha Lai 2, véi dé xuét
céc giai phap trén, ky vong giam ndng do bui tir khoang 200 mg/Nm3 xudng dudi 100 mg/Nm? sau
cai tao.

Viéc cai tao ESP hign c6 voi cac giai phap & trén thuong chi ¢6 the dua nong do bui xuéng dudi
100 mg/Nm3, do d6 can c6 cac cong nghé mai dé co thé dua ve dudi 20 mg/Nm3, hién nay c6 mét
s0 cdng nghé nhu sau.

3.2.1 Cong nghé loc bui lai (hybrid filter)



Heé thdng loc bui lai két hop hai cong ngh¢: loc bui tinh dién (ESP) va loc tui vai (FF) trong cung
mot vo thiet bi. Phan dau Ia ESP gilp loai bo bui thd, con phan sau la b loc tli vai thu gitr cac hat
bui con lai va bui min véi hiéu suat cao. Viéc tich dién trudc cho bui ciing gilp tang hiéu suat loc
cua tdi vai.
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Hinh 1. Cdu tgo hé thong loc bui lai

Phan lgc bui tinh dién
Str dung dién cuc phéng ¢ dinh, bén va it hong hon so véi dién cuc day.

Ban cyc thu dai téi 5,5 m va cao téi 16 m, ¢d cau tric cing viing, ¢am bao hiéu suat tach
bui.

Haé thdng rii bui bing bua xoay co khi cho ca ban cuc thu va dién cuc phong.
Thiét ké don gian, than thién véi bao tri.
Phan lgc i vdi xung ap sudt thap
St dung khi nén &p sut thap (<1 barg) dé lam sach tdi loc, gidp tiét kiém nang luong.
Co ché 1am sach lién tuc tric tuyén nho dng phan phdi quay trén céc tdi loc.
D@ lap dit, thay thé, phat hién 13i rach tdi ma khéng can théo dng khi.
Khoang sach kin gitp bao tri khdng bi anh huong boi thoi tiét.
Uu diém vuot trgi
Higu suét loc bui cuc cao: Pap (ing on dinh dugi 5 mg/Nm?, phii hop véi quy dinh mai
nhat.
Tén that &p suat thap hon so véi tli vai truyén thdng, nho ndng do bui dau vao thap va
hiéu (g dién tich.



Van téc loc cao hon: Tir 4-20 cm/s, trong khi tdi vai théng thuong chi khoang 1 cm/s —
giam dién tich loc can thiét.

Kha nang tuong thich cao: Khong bi anh husng khi dbt céc loai nhién liéu khéac nhau,
khong phu thudc dieu kién van hanh.

D@é chuyén d6i tir hé ESP hién hitu sang hé thdng lai ma khong can mé rong khdng gian.

Heé thong loc bui lai d& duoc trién khai thanh cong tai nhiéu nha may o trén thé gigi chirng minh
hiéu qua cao trong diéu kién van hanh khac nghiét va yéu cau phat thai nghiém ngat.

3.2.2 Giai phéap diéu chinh diéu kién khi thai (Flue Gas Conditioning - FGC)

FGC gilp tang hiéu sut ESP bang cach giam dién tré suat caa tro bay thdng qua viéc phun
SOs vao dong khi thai. SOs phan @ng véi hoi nuéc tao thanh H.SO., hinh thanh Iép mang dan
dién mong bao quanh cac hat bui, gitp ESP thu giit bui tot hon. Viéc nay dic biét quan trong khi
d6t than luu huynh thap — von sinh ra tro bay c6 dién trg suat cao, gay kho khan cho ESP.

Loi ich ky thuat va van hanh
Giam phat thai rin: Giam ndng d6 bui xudng < 20 mg/Nm? truéc khi vao FGD.
Tang d6 tring va giam do am cua thach cao: Do giam lugng bui “carryover” vao hé FGD.
Loai bo hiéu wng “back corona”: Gitp ESP hoat dong 6n dinh ¢ dong dién dinh muc.
Gia tang tudi tho thiét bi: Nho giam tai cho ESP va giam bam can ¢ FGD.
Hé théng thiét bi va lap dat
Hé théng FGC gém:
Bo chuyén d6i luu huynh long thanh hdn hop khi SOs/khong khi (nho xtc tac TwinCat).
Hé théng phun vao dng khéi (10-15 ppm SOs).
Lap dat san trong container, thir nghiém tai xuong, dé dang trién khai tai hién truong.

C6 thé lap dat khi nha may dang van hanh va thir nghiém thué trude khi mua.
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Hinh 2. Giai phap FGC

Mbt nha may dién tai Bic ¢d luong bui sau ESP > 240 mg/Nmg, gay bam can va giam chat lwong
thach cao trong FGD. Sau khi lap FGC, nong d6 bui giam xubng dudi 20 mg/Nms3, d6 trang thach
cao tang tir < 70% lén > 80%, va hé théng van hanh 6n dinh suét 10 nam.

Giai phap FGC cuaa Pentol 1a phwong phap dang tin cay, chi phi thap va hiéu qua cao, twong
duong vai viéc ldp thém mot truong ESP nhung khéng can khdng gian 16n hay thay doi hé thdng
dng dan. Hé thdng gidp giam chi phi xir ly, ting kha nang ban thach cao, va dam bao tuan tha
quy dinh phat thai.
3.2.3 Giai phép sir dung ESP dién cuc di dgng (MEEP)
Than ndi dia cua Viét Nam tai nhiéu nha may c6 dac tinh tro cao (>30%) va dién tré suat bui rat
cao, gay hién tuong back corona (do dién tré tinh dién cua bui cao hon, luc bam dinh cua bui rat
manh, do d6 bui trén dién cuc thu khdng dé roi ra bang cach gé baa) 1am giam hiéu suét thiét bi
loc bui tinh dién (ESP).
Ul diém ciia MEEP

Hiéu qua thu bui cao nho dién cuc di dong két hop chéi quét lién tuc.

Giam tai phat tan bui va han ché tdi da hién tuong back corona.

Thich hop véi bui c6 dién tro suit cao — vén la dac trung caa than Viét Nam.

Khéng yéu cau mé rong mat bang hé théng — thuan tién cho cai tao.

Duy tri bé mat thu bui sach — tang hiéu suat thu bui ngay ca véi tro nhiéu va dién tré cao.
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Hinh 3. Gidi phap MEEP

3.3 Giai phap lap dit hé thong khir NOx chon lgc (SCR)

Déi vai cac nha méy chua cd hé théng De-NOx sau ddt, viéc 1ap dat SCR duoc xem 1 can thiét dé
dép wng gidi han NOx 120-220 mg/Nm3. Hé thdng SCR sir dung phan @ng khir chon loc NOx bing
ammoniac (NHs) duéi tac dung cua chat xtc tac. Dé trién khai SCR tai nha may nhiét dién hién
hitu, can khao sat vi tri 1ap dat pha hop trén dudng dng khoi giira 10 hoi va dng khoi. C6 ba phuong
an thuong duoc xem xét: (a) High-Bui SCR: lap dat gitra economizer (bo hdm nudc) va air
preheater (bo sy khong khi dau vao) — tic ngay sau 10, noi nhiét o khi ~300-350°C va ham luong
bui con cao; (b) Low-Bui SCR: Iap sau bo loc bui ESP, trudc FGD — khi sach bui hon nhung nhiét
d6 thap hon (150-200°C), ¢6 thé can gia nhiét lai; () Tail-end SCR: lap sau FGD, ngay truéc 6ng
khéi — khi rat sach bui nhung nhiét do rat thip (<100°C), phai c¢é b gia nhiét dé dat nhiét do hoat
dong cua xuc tac (~300°C). Trong du an Quang Ninh, phuong an (a) da duoc khuyén nghi do c6
nhiéu wu diém hon (tan dung nhiét do sin cd, khéng can gia nhiét bd sung). Nhuoc diém cua high-
Bui SCR 1a x(c tac phai lam viéc trong mdi truong nhiéu bui, d& bi bAm ban; tuy nhién, thiét ké hé
thdng c6 thé khic phuc bang cach lap dat bo soot blower (thdi mudi) hoic sonic horn (séng &m)
dinh ky 1am sach bé mit xtc tac. M6t diéu chinh ki thuat dang chu y tai du &n Uéng Bi la phai cai
tao lai dwong khéi va bé tri lai bo say khong khi: cu thé, dé xuat doi bo siy khdng khi xuéng ~7,5
m dé chén thiét bi phan tng SCR vao giita, dong thoi bo sung két ciu khung d& doc 1ap cho module
SCR bén canh 10 hoi. Hé thdng cp dung dich NHs (hoic uré) ciing duoc xay dung mai: vi du, &
Pha Lai 2, mot kho chira ammonia dung tich hang chuc m3 duoc bé tri gita khu ESP va nha diéu
khién, kém theo hé thong bom dinh luong va van phun dé cung cap NHs vao dong khi.

V& hiéu qua xu ly, cdng nghé SCR ¢6 kha nang khtr 70-90% lugng NOX. Trong truong hop cac
nha may EVN, nong do NOx dau vao khoang 600-1000 mg/Nm3, yéu cau khu xuong <120-220
mg/Nm? tuwong duong hiéu suat chi ~65-88% la dat. Cac du an da thiet ké thuong chon mac hiéu



suat 70% dé du phong qué trinh x(c tac suy giam hoat tinh sau nhiéu nam. Chét x(c tac SCR (pho
bien co 3 dang la cau tric t6 ong/ tam/ song bang V>0s-WOs-TiO-) dugc thi€t ke thanh cac tang,
de dang théo lap deé thay thé khi hét tudi tho (thuong ~5-10 nam).

Mot van dé can luu y la kiém soét hién tuong “truot ammonia” — tic NH; du khong phan tng hét
— thuong phai gitr <3 ppm dé tranh thoat ra moi truong hogc gay phan wng phu tao mudi amon. Hé
théng diéu khién SCR do d6 tich hop chit ché véi DCS cua nha may, ty dong didu chinh lwong
NHs phun theo tai 16 va nong d6 NOx do duoc.

Déi véi cac nha may da c6 sin hé thdng SCR, giai phap dua ra la c6 thé thay thé loai x(c tac Vi
hoat tinh cao hon hoic lap dat thém tang xic tac du phong dé dap timg yéu cau vé phat thai.

3.4 Giai phap nang cap hé théng khir SO: (FGD)

Hau hét cac nha may nhiét dién than cua EVN &p dung cong nghé FGD kiéu ué6t sir dung déa voi
(limestone gypsum process) dé khir SOz. Phan ting hda hoc chinh dién ra trong thap hap thy: CaCOs
(trong da voi) + SO, — CaS0s + CO., sau d6 CaSOs bi oxy hda thanh CaSO4-2H-0 (thach cao).
Hiéu suat khir SO- phu thudc vao nhiéu yéu to: ty I¢ phéi tron da voi, thoi gian luu cia khi trong
thap, di¢n tich tiép xdc khi-long (so tang khay hozc voi phun) va tinh trang van hanh caa thiét bi
(bom tuan hoan, canh khudy, chat chdng an mon). Déi véi cac hé FGD d4 van hanh >5 nam, nhu
truong hop Quang Ninh va Hai Phong, viéc cai tao tap trung vao cac noi dung: (i) Phuc hdi vat
ligu chéng an mon: Tai Quang Ninh, I6p 16t composite bao vé bén trong thap hap thu da bj an
mon thung, phai phu méi 16p bao vé chdng axit nham ngan ro ri dung dich. (ii) Thay thé phu ting
xudng cap: cac bom tuan hoan dung dich, canh khuay khuay bun va tam lang dong suwong (mist
eliminator) trén dinh thap duoc thay thé hozc stra chita néu hiéu suat kém. (iii) Bé sung hoic nang
cap hé théng cap da voi: dam bao cdng suat nghién va cung cap bun da voi da luu luong va do
min. O Quang Ninh, diéu tra cho thay hé thong chuan bi d4 véi hién tai chua cung cip du sira voi
khi van hanh tai cao, 1am giam hiéu suit hap thy, do d6 dy an nang cip dé xuét b sung may nghién
d4 voi cong suat 6 t/h va cai thién hé théng dinh luong. (iv) Nang cap voi phun, hé théng suc
blower, sir dung vanh chian khoi theo thap hap thu FGDplus sir dung cac thiét bi toi uu theo
cdng nghé méi dé thay thé cho cac thiét bi OEM, nang cao tbi uu hoa cac khu vuc caa hé thng.
(v) Xay dwng thém thap hap thu (néu cin): véi nhitng nha may ma rong cong suat hoac hé thong
cii khdng dap ung, cé thé xay thém thap FGD méi dat song song. Vi du tai Pha Lai 2, du 4n cai tao
dé xuét xay dung bo sung hai thap FGD mai bén canh thap hién hitu dé xu ly triét dé SO- cho ca
hai to may. Thap mai thiét ké twong tu thap cii nhung tdi uu hon vé vat liéu va duong kinh, gitp
giam van toc khi qua thap va kéo dai thoi gian luu.

Sau céc giai phap nang cap trén, hiéu suat khir SO. ky vong dat >95%, dwa nong do SO- trong khoi
giam con dudi 120-220 mg/Nm3. Ngoai ra, chit lugng phu pham thach cao ciing duoc cai thién
nho hé théng hoat dong 6n dinh hon, tao co héi tai sir dung thach cao (vi du lam phu gia xi mang
hoic vat liéu xay dung) thay vi phai chdn 1ap. Mot khia canh khac & hé thong xt ly nudc thai FGD
(nuéce sau khir lueu huynh thuong chuaa sulfate, ran lo leng va kim loai nang) ciing can dwoc hiéu
chinh van hanh tét, dam bao nudc thai dat tiéu chuan truge khi thai ra moi truong.

Ngoai ra, chiing ta cd thé sir dung bo tach am Mist eleminator dugc thiét ké chuyén biét dé sir dung
trong cac hé thong khir luu huynh khoi thai (FGD — Flue Gas Desulfurization).

Khdi tach am chuy@n dung dugc &p dung trong cac hé thong FGD sir dung vdi hoic da voi dé loai
b6 SO: trong khi thai. Trong qué trinh nay, cac hop chat nhu CaSOs, CaSO4 va cacbonat hinh
thanh va dé gay cau can. Sy hién dién cia cac phu gia nhu magie, luu huynh va DBA gitip giam
qua trinh két taa, ngan déng cau trén thiét bi, dac biét 1a khéi tach am.



Khéi tach 4m chuyén dung gdm hai tang:
Tang thtr nhét: Goi 14 tach tho, c6 thiét ké ma dé loai bo phan 16n nuéc.

Tang tht hai: Hiéu qua cao hon, thuong van hanh khd hon va duoc xit rira gidn doan dé
vé sinh.

Thiét ké tim chan chir V dic trung véi “moéc thay lec” nham chdng tich tu chat long va giam
nguy co tic nghén. CFD (Computational Fluid Dynamics) duoc sir dung dé ti wu hudng dong va
phan tich &p suit.

Vat liéu va kiéu loai: ¢ nhiéu kiéu tach am khéac nhau
Loai VIII: Thiét ké da nang, pht hop cho dong khi ngang va dung.
Loai X11/XIV: Dung cho dong khi thang ding, van toc cao.
Loai XXVII: Chi phi thap, hiéu qua cao, chuyén dung polypropylene.
Loai XXVIII: Tach am nghiéng, két hop hiéu qua cao va &p suét thap.

Céc vat liéu san xuat bao gom: polypropylene (c6/khong pha thuay tinh), thép khéng gi,
polysulfone va FRP, tiy theo nhiét do va tinh chét khi thai.

Xijt rira va chdng cau can: Mic du c6 thiét ké chdng cau, khdi tach 4m can dugc rira dinh ky. Céac
khuyén cao gom:

Luu lugng xit: 2.5 m3/h/m?

Khoang cach voi phun: 500 mm

Ap suit xit téi thiéu: 2 bar

Tan suat rira: 60 gidy/gio
Viéc thiét ké phai dam bao nude c6 thé tiép can toan bo bé mat tam chén chit V.
Po lwong va danh gia higu suat
Khéi tach 7§m dugc danh gia bang cong nghé PDPA (Phase Doppler Particle Analyzer), sir dung
tia laser dé do kich thudc va van toc giot long vai d6 chinh xac cao (sai s6 £10%). Két qua PDPA
dugc xac nhan théng qua nghién cau doc 1ap caa EPRI.
3.5 Trich dan truwong hep dién hinh:

Tong hop mot s6 két qua du kién sau khi thuc hién cac giai phap nang cip tai ba nha may nhigt
dién tiéu biéu:
Nha may ND Quing Ninh (4x300MW): Sau nang cap, nong d¢ bui wéc tinh giam tir ~400
mg/Nm3 xuong <20 mg/Nm?3; NOx tur ~1000 mg/Nm? xuong ~120 mg/Nm3; SOx tir ~420
mg/Nm? xubng <120 mg/Nma.

Nha may NP Pha Lai 2 (2x300MW): Két qua sau cai tao du kién bui con ~20 mg/Nm3,
NOXx ~120 mg/Nm3, SO, ~120 mg/Nm3, dat QCVN 19:2024/BTNMT,



Nha may NP Ubng Bi (1x330MW + 1x300MW): Két qua sau cai tao dy kién bui con ~20
mg/Nm3, NOx ~120 mg/Nm3, SO ~120 mg/Nm3, dat QCVN 19:2024/BTNMT.

Nhiing vi du trén cho thay viéc &p dung ddng bo cac cong nghé SCR, ESP va FGD cai tién c6 thé
gilip cac nha may nhiét dién than hién hitu giam phat thai vé mac dap tng quy chuan méi truong.
Mbi nha may c6 thé cd nhirng diéu kién cu thé khéc nhau, tiy vao diéu kién cu thé thuc té s& &p
dung cac giai phap khac nhau, song vé tong thé, bo giai phap ky thuat nay Ia kha thi va can duoc
nhan rong tai cac co so nhiét dién khac cua EVN.

4. KET LUAN VA KHUYEN NGHI (CONCLUSIONS)

Viéc cai tao, nang cap hé théng xu ly khi thai tai cac nha may nhiét di¢n than cua EVN la gidi phap
bét busc nham dap tng céac quy chuan méi treong hién hanh va giam thiéu tac dong tiéu cuc dén
mdi truang. Nghién ciru cho thay ba tru cot cdng nghé gom loc bui tinh dién (ESP), khir NOx chon
loc xuc tac (SCR) va khir SO: bang FGD c¢6 hiéu qua cao trong viéc xu ly cac chat 6 nhidm chinh.
Khi duoc thiét ké va van hanh dong bo, cac hé thdng nay cé thé giam nong do bui, NOx, SO trong
khoi thai xudng dudi gidi han QCVN 19:2024/BTNMT, dua cac nha may nhiét dién than tré thanh
nguon phat thai “hop chuan™. Bai hoc kinh nghiém cho thiy can chu trong khao st ky hién trang
thiét bi dé dé xuat giai phap cai tao phu hop cho tung nha may, ddng thoi chuan bi tét cac hang
muc phu tro (nhu két cu, duong ng, cap dién-diéu khién, kho chtra hda chét) khi tich ‘hop hé
théng mai vao day chuyen hi¢n c6. Ngoai ra, cong tac van hanh va bao dudng sau nang cap dong
vai trd quan trong: cac thiét bi ESP, SCR, FGD can duoc gidm sét, vé sinh va bao tri dinh ky dé
duy tri hiéu suat xu ly lau dai, tranh Iap lai tinh trang xudng cap nhu trugce day. Trong tuong lai,
EVN can tiép tuc dau tu va tranh thu céc hd trg vé tai chinh, cdng nghé nham hién dai hda hé thdng
xu ly moi truong cho toan by cac nha may nhiét dién than. Viéc nay khdng chi tuan tha quy dinh
phép luat ma con gop phan bao vé moi truong song va thé hién trach nhiém cua nganh dién déi véi
phét trién bén virng.
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