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Tom tat

Tai cdc nha mdy nhiét dién than, dau diesel (DO) dugc st dung trong qua trinh khéi ddng, dimg hoat dong t6 may hodc dot kem dé
dam bao ché do chay on dinh. M6i lan khai dong lai, 10 hei sé tiéu ton khoang trén 500 tan DO, tuong duang 12 ty dong.

Dé tiét giadm chi phi san suat dién va tdi uu héa lgi nhudn, Phan xuéng van hanh Nha méy Nhiét dién Viing Ang 1, Tong cng ty Dién
|y Dau khi Viét Nam (PV Power) da nghién ctiu ap dung giai phap héa mu DO bang khi nén thay cho phuong phap hda mu DO bang hoi
bao hoa truyén thong. Két qua ap dung phuang phap mdi nay gidp gidm khéi lugng DO moi lan khai dong xudng dudi 200 tan, gop phan
giam chi phi san xudt dién, t0i uu hda lgi nhuan, dac biét tang tinh canh tranh trong thi truong dién.

Tur khéa: Hoa mi dau, voi d6t dau, 10 hoi d6t than phun, khi nén, chdy dau, Nha may Nhiét dién Viing Ang 1.

1. Gidi thiéu

Hién tai, Téng cong ty CP Dién luc Dau khi Viét Nam
(PV Power) dang van hanh cac nha may dién: Viing Ang 1,
CaMau 1 &2,NhonTrach 1 &2, Hiia Na, Pakdrinh vai téng
cbng suat trén 4.200 MW. Viéc t6i uu chi phi trong san xuat
dién la yéu t6 quyét dinh dén lgi nhuan va gia thanh san
xuat dién cla cac nha may, dén viéc gia tang san lugng,
doanh thu trong thi trudng dién canh tranh.

Theo thiét ké ban dau, nhién liéu st dung dé khéi
dong 16 hoi cia Nha may Nhiét dién Ving Ang 1 la dau
nang (HFO - heavy fuel oil). D& ddm bao tiéu chuidn vé
phat thai theo quy dinh cda B6 Tai nguyén va Méi trudng,
Nha may Nhiét dién Ving Ang 1 da chuyén d6i sang su
dung DO tir nam 2018. Viéc st dung DO thay cho HFO
giup giam chi phi san xuat dién do thai gian khai dong
I6 nhanh hon va tiéu thu dau it hon. Tuy nhién, viéc héa
mu DO van phai st dung hai bao hoa khién thaoi gian khai
déng 16 hoi kéo dai va chua thuc su tiét kiém. USc tinh méi
lan khai dong lai, khéi lugng dau tiéu thu can trén 500 tan,
tuong Ung vdi chi phi khoang 12 ty déng.

a3
M PP Ngdy nhdn bai: 26/5/2020. Ngdy phdn bién ddnh gid v stia chita: 26/5 - 10/6/2021.
ws  Ngay bai bdo dugc duyet ddng: 14/9/2021.

DE tiét giam chi phi kh&i dong lai t6 may, Céng ty CP
Dién luc Dau khi Ha Tinh da nghién ctu, thir nghiém dot
héa mu dau bang khi nén trén voi ddu ctia T6 may s6 1 dé
so sanh, danh gia. Trong qua trinh dét, 4p suat khinén hoa
mu dugc diéu chinh théng qua van diéu chinh va déng hé
ap suat, ghi nhan cac thong s6 dé phuc vu tinh toan, phan
tich. K&t qua cho thdy céc voi dau st dung khi nén dé hoa
mu chdy 6n dinh hon, cé hiéu qua cao han so véi cac voi
dau hoa mu bang hai. Trén ca s do, Cong ty CP Dién luc
Dau khi Ha Tinh da chuyén déi hoan toan hé théng héa
mu cac voi dau bang hai ctia T6 may s6 1 sang st dung khi
nén dich vu tu ngay 18 - 25/3/2021.

2. Xay dung chuong trinh va thuc hién chuyén dai viéc
héa mu dau bang khi nén

Cac nha may dién cht yéu sttdung DO la nhién liéu dy
phong cho 15 hai, do ¢6 d6 nhét thap, dé van chuyén va
héa mu. Do d0, viéc st dung hé théng héa mu dau bang
hoi nudc sé lam tang tiéu hao hoi ty dung cdia nha may,
tang thai gian khéi dong t& may do thai gian chd dgi hai
khéi dong tur 16 hoi phu trg. Hé thdng hoa mu DO st dung
khi nén (air atomising) sé tiét kiém dugc lugng 16n hoi tu
dung cho méi lan khai dong |6 hai do sir dung khi nén tur
hé théng khi nén chung cia nha may. Ngoai ra, kha nang
khai dong nhanh cta hé théng may nén khi sé lam gidam
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dugc thai gian dua cac voi dét dau vao van hanh, tir d6 tang tinh linh hoat
cla hé théng voi d6t dau phu trg ddi véi qua trinh thay déi tai cha 1o hai.

Cac nghién ctu clia Y.H. Nazeer [1] cho thay kha nang héa mu cta voi
dét dau st dung khi nén t6t hon so véi voi d6t dau st dung hoi héa mu.

Voi d&t DO st dung khi nén dé€ héa mu c6 uu diém nhu: Kha nang
phun suang min, van téc tueng déi 16n, dau dugc cung cip oxy cb sdn
trong khi nén tang kha nang chay kiét nhién liéu, két cau voi dét tuong
tu nhu st dung hoi, kha nang van hanh linh hoat, do st dung hé théng
khi nén s8n c6, giam dugc thai gian khai dong 10 va tiét kiém hai tu dung.

2.1. Ly thuyét chdy nhién liéu léng

Qua trinh chay la qua trinh phan (ing hoa hoc giira cac nguyén té hoa
hoc véi oxy va phat ra lugng nhiét 16n.

Chay hoan toan:
o
+ +
O < )

Hydrocarbon Oxygen Tchay Nudc Carbon Dioxide (0,

O

Carbon Monoxide
Fine particles

Chay khéng hoan toan:

$ - v
Hydrocarbon Khong du 0, Pt chdy =
- Phuong thic chdy

C6 2 phuong thuic chay nhién liéu 16ng: (i) Phuong thic béc hoi dé
chay: Nhién liéu 16ng da dugc khi hoa va hén hgp véi khéng khi theo ty
I& nhat dinh. Vi du trong cac déng ca xang; (i) Phuang thic phun suong:
Nhién liéu 16ng thudng qua thiét bi phun sucng dé phun thanh dong cac
bui dau nhé va xung quanh cac hat suong dau c6 khéng khi.

Trong céng nghiép, qua trinh chay nhién liéu ldng chd yéu la chay
dang phun suong.

- Cécbién phéap tang nhanh qua trinh chay nhién liéu Idng

+ Tang nhanh qua trinh boc hoi cia nhién liéu long

- Tang bé mat boc hai;

«T6i uu hoa két cdu miéng phun, d@m bao hat suang nho va déng déu.
+ Tang nhanh qua trinh hon hgp gilra hat nhién liéu va khong khi

- Tang cudng khuéch tan, hén luu va déi luu gitra hai dau va khong khi;
« Tao dong luu chuyén xody;

- Phan gid so cap va thu cap.

+ Dé phong hodc gidm nhe hién tugng phan hay nhiét

«Han ché sy phan hay nhiét thanh cac hydrocarbon nang (khé bat Itra);

Qua trinh phan hdy nhiét xay ra nhu sau:

CoH, — nC + %Hz
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Hoac:

CH —-xC+yH,+C H

n-x""m-y
«Han ché su phan hly nhiét & nhiét do
cao (> 650 °C);

« Lam méat miéng phun dé dé phong
nhiét d6 g6c ngon Ira qua cao;

« Lam cho nhiét d6 ctia dong phun
suong sau miéng phun thap xuéng;

- Dam bao hat suong nho va khuéch
tan hén hop tét, tranh hién tuogng khuéch
tan vao vung nhiét cao thiéu oxy.

- Vi phun dau

Can cu vao nguyén ly lam viéc, voi
phun dau dugc chia thanh 2 loai:

+ Miéng phun suong dung méi chat

Trong loai miéng phun nay, déng
nang ctia moi chat phun (khi nén hoac hai
nudc) cé dugc khi gian nd sé tach giot dau
thanh cac hat nhé li ti goi la“suong”. Cac 1o
hai thudng st dung hai nudc dé lam maéi
chat phun suang.

C6 2 kiéu phun suong bang hai nudc
goém phun suong hoi nudc thuan tay va
phun suong hén hop hoi nuéc va ca khi.
Trong kiéu phun suong hai nudc thuan
tay thi dp luc hé théng cdp dau khong cao,
tham chi chi dung d6 cao clia bé chita dau
la dq, loai miéng phun nay chi dung cho
céc 16 cdng nghiép nhd. Kiéu phun sucng
hén hop hoi nudc va co khi thudng duoc
dung cho cdc nha méy dién I6n. O day
ap sudt dau thudng vao khoang 0,5 - 2,0
Mpa, nhd tac dung cla ndng lugng dong
hai nudc va dong dau ma dau dugc phun
thanh cac hat“suong”.

+ Miéng phun suong co khi

Loai nay dugc ing dung réng rai trong
cac 16 hoi cong nghiép va cé cac loai nhu
co khi ly tdm don gian va co khi ly tam c6
ranh héi luu dau.

Miéng phun suang co khi ly tam don
gian cé két cau don gian va luu lugng dau
dugc diéu chinh theo ap luc dau.
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Ngon |l]'} khuéch tan giot

Hatbuiddu  Ngon Itfa khi ¢6 hon hop trudc mét phan
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Qua trinh chdy hdn hgp cd mdt phan héa khi mgt phan héa dang hat
Hinh 1. Mgt s6 md hinh vdt Iy vé qud trinh chdy theo phun suong.
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Hinh 2. Miéng phun stuang co khi ly tdm cd ranh hoi luu ddu 6 thém dudng héi luu ddu & dia phdn dong va cd 2 logi: hi luu trong va héi luu ngodi.

- Cac yéu cau phéi gié cda thiét bi chay dau

+ DE tranh cho giot ddu phan hudy nhiét & g6c ngon
Itta do nhiét dé cao tac dong, can dua vao géc ngon Ia
lugng gi6 goi la gid so cap. Téng lugng gioé so cap dua vao
g6c ngon lra va lugng gié trung tam théng thudng chiém
15 - 30% téng luong gio;

+ Dong gi6 dua vao can phai hén hgp manh véi
dong phun suong;

- SU dung dong xody dé tao ra vung héi luu khoi
noéng trudc miéng voi phun ¢ kich thuéc phu hgp dé hé
trg cho qua trinh bat I¥a va chdy (thudng két thac qua
trinh chay trong khoang 1 phuat).

2.2. Thiét ké hé théng DO hién tai ciia Nha mdy Nhiét
dién Viing Ang 1

Thiét k& ban dau cta hé thong dau dot kém s dung
HFO va héa mu voi dau bang hoi da dugc chuyén déi

thanh dét DO hoa mu voi dau bang hoi. Trong qua trinh
strdung nhién liéu DO hoa mu voi dau bang hai cé ap suat
tlr 0,8 - 1,2 MPa, nhiét do 200 °C, don vi van hanh da tha
nghiém va nhan thay khi héa mu bang khi nén c6 moét s6
uu diém ndi bat so véi héa mu dau bang hai nhu:

- Han ché& dugc su ro xi tai mat bich, khép néi nhanh
thuong xay ra ro xi;

- Hiéu suat chay cta DO cao hon;

- Gidm thiéu dang ké cac dau hiéu cta khéi den cho
phan duéi [6 va hé théng loc bui tinh dién;

- Khéng phai diing hé théng loc bui trong qua trinh
khai dong lo.
2.3. Qud trinh thuc hién chuyén déi tir héa mu dau béng

hoi sang héa mi ddu béng khi nén

Cong ty Dién lyc Dau khi Ha Tinh da tién hanh xay
dung bién phap thi cong cho cong tac chuyén déi tu
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Hinh 3. Miéng phun suang co khi ly tdm c6 rdinh hoi luu ddu trong va ngodi.

héa mu dau bang hoi sang héa mu dau bang khi nén,
cu thé:

2.3.1. Nguyén tdc cdi tién chuyén déi hé théng

Dé dua ra gidi phap cong nghé chuyén déi hé théng
st dung hoi héa mu sang dung khi nén héa mu téi uu
nhat, dam bao tinh kinh té&, ky thuat, nguyén tac thiét ké...
hé théng phai dat dugc cac yéu cau sau:

- Dam bao an toan, hiéu qua va kinh té trong qua
trinh van hanh, bao duéng, stia chia;

- Tan dung triét dé€ cac thiét bi hién ¢ nham gidm
chi phi chuyén déi;

- Nguyén ly diéu khién, hé théng thiét bi do ludng,
gidm sat va diéu khién cac hé théng voi dét dau cho cac
t6 may gitt nguyén, chi thém thiét bj do ludng, diéu khién
ap suat khi nén.

2.3.2. Gidi phdp tinh todn chuyén déi hé théng
- Luu lugng khi nén cap dén hé thong voi dau

Theo tinh todn bang céng thdc thuc nghiém luu
lugng khi nén cap dén céac voi dau nhu sau:

Q. = 1,34 x S x SQRT(DP)
Trong dé:
Q,, (m?/s): Luu lugng khi nén ro ri;

S (m?): Tiét dién khe ha ro ri, dugc tinh theo cong thic
S = (nD?)/4, v&i D (m) la dudng kinh tuong duong khe ha
ro ri;

SQRT(DP): Can bac 2 cta do chénh ap khi nén trong
dudng 6ng va moi trudng, ap suat tinh bang don vi Pascal.

1,34 la hé s6 ro ri khi nén (theo do ludng).

TU céng thic trén, véi diéu kién voi dau chi cap khi
héa mu khéng cap dau (khi cap dau luu lugng khinén hoa
mu sé giam lai), tinh luu lugng khi nén thoat ra cho 1 béc
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phun dau c6 6 16 phun khi nén, méi 16 c6 dudng kinh 2,5

mm khi &p suat khi nén duy tri & voi dau véi ap suat t6i da

7 bar vao buéng Itia c6 ap suat -100 Pa, nhu sau:

Q,, = 1,34 x S x SQRT(DP) x 6 = 1,34 x 3,14 x (0,0025%) /4
x SQRT(700000 - 101325 + 100) x 6 = 0,0305 m?/s

Vay t6ng luu lugng khi nén cép dén 24 voi dau: Q , =
24 % 0,0305 =0,7325 m3/s = 2.637 m3/h.

- Cong suat hé thong khi nén dung chung

+ Hé th6ng may nén khi dung chung gém c6 3 may
nén khi truc vit méi may c6 cong suat 50%, ap suat dau
thodt 8,6 bar, luu lugng 70 Nm?3/phut = 4.200 Nm?/gid.

+ Hé thong dang van hanh 1 may lién tuc, 1 may du
phong néng, 1 may du phong ngudi dap Uing phu tai cho
2 t6 may.

Theo két qua phan tich, tinh toan, dé tiét kiém chi phi
dau tu ban dau thi viéc st dung khi nén dich vu cung cap
cho hé théng héa mu voi dau hoan toan phu hgp dé thay
thé hoi héa mu.

2.3.3. S0 d6 ddu néi hé théng (Hinh 4).

2.3.4. Phuong dn bé tri thiét bj

- Budng 6ng dan khi nén va cdc cum van céch ly,
diéu khién I3p méi dugc bé tri & tang 3 khu vuc cum van
cap hai, cdp dau ndi tir dudng 6ng gop cap khi dich vu
cho méi 16 vao dudng 6ng cap hai héa mu hién tai;

- Khi nén tur 6ng gop cap khi dich vu di vao dudng
8ng va cum van cach ly, diéu khién 13p mdi sang 6ng gop
cap hoi héa mu dé cap khi héa mu cho cac voi dau (hé
théng hoi héa mu khéng st dung hoi d€ héa mu cac voi
dau nira bang céch 6 1ap van cap hai (@éng van nguén cap
hoi vao dudng hai héa mu) vao dudng hoi hda mu vi dudng
hoi hdéa mu da c6 khi nén dung dé héa mu cac voi dau);

- Khi chuyén sang st dung khi nén thay thé hai hoa
mu, can thiét phai lap dat cac dong hé do ap suat khinén,
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ap suat dau tai dau vao méi voi dau dé dé dang cho cong tac hiéu chinh
ap suat khi nén cap vao tiing voi;

- Thay mdi cac van 1 chiéu dudng héa mu va dudng théng théi dén
cac voi dau.

3. Cong tac thir nghiém va danh gia két qua

3.1. Céng tdc thir nghiém duoc tién hanh vao cdc ngay dirng mdy trong
thdng 2 - 3/2021.

So sanh két qua thi nghiém khi dét dau st dung hoi hoa mu va s
dung khi nén héa dugc thé hién trong Bang 1.

3.2.Bdnh gid hiéu qua sir dung khi nén héa mu

Sau khi chuyén d&i hoa mu céc voi dau bang khi nén dich vy, da giai
quyét dugc mét sé ton tai nhu:

- Qua trinh d6t dung hoi hdéa mu, dau dét khéng chay kiét nén van
c6 thé sinh khoi den. Khi chuyén sang dung khi nén héa mu, qua trinh
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Hinh 4. So d6 ddu ndi hé thong.

dét ngon Ita chay sang, gan nhu khéng
con khéi den, qua dé dam bao tiéu chuén
moi trudng trong qua trinh khéi déng;

- Hé théng hai hoa mu &p suat, nhiét
dod cao, lam nhanh hong cac loai gioang
(nhu O-ring, gasket...), dan dén nguy co
gay ro xi hoi, dau, anh hudng truc tiép dén
an toan chay né va khéng dadm bao an toan
cho dbéi cong tac khi xt ly ro xi, vé sinh voi
dau. Trong khi d6, st dung khi nén dé hoa
mu, thiét bi lam viéc & méi trudng ap suat,
nhiét do thap, do dé giup kéo dai tudi tho
cho cac thiét bi, it gay ro xi, han ché dugc
cac nguy co mat an toan va tiét giam chi
phi bdo dudng stra chira thiét bi;

- Céng tac khac phuc ro xi hai, dau
lam kéo dai thai gian khai dong gay lang
phi d4u. Do nhiét dé thap khi chuyén sang
dung khi nén hoa mu cac voi dau nén
cbng tac stia chira dugc thuc hién dé dang,
nhanh chéng;

- Trong qué trinh khéi déng 10 hoi
chinh néu st dung hai hda mu cac voi dau
sé tiéu ton lugng hoi tu dung rat 16n, nén
khi 16 hoi phu gap su c6 ma khéng dam
bao luu lugng hai tu dung (trong truong
hop khéi dong ma t6 may con lai dang
nguing) thi khéng thé duy tri su chay cho
10 haoi chinh. Do do, khi st dung khi nén
hoa mu cac voi dau sé tang do tin cay cho
16 hai chinh;

Bding 1. So sdnh két qud thir nghiém ki dat voi ddu héa ma béng hoi va khi nén

T Pactinh St dung hoi héa mi
1 Mau ngon Itra Ngon Ifa mau vang ndu va 6 dau hiéu ctia khi den.
2 Luulugng dau Khodng 1,1 tan/gid.

3 Hinh anh ngon Ita

4 Thiéthi

0-ring, gasket. .. gay ro xi hai, dau, mat an toan.

5 Vécon nguoi

Van hanh & nhiét do cao nén dé bi hu hong thiét bj nhu

Van hanh va bdo dugng khd khan, mt an toan. Thugng
xuyén phai thay 0-ring, gasket do nhiét d9, ap sudt cao.

St dung khi nén héa mu
Ngon Itfa chdy sang va khong c6 dau hiéu khai den.
Khodng 0,8 tan/gio.

Van hanh & nhiét @ moi trudng nén tudi tho thiét bi
€ao, it bi huhdng, dam bao an toan.

Van hanh va bao duGng dé dang, an toan do nhiét do
thap.
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Hinh 5. Két qud chuyén ddi héa mi DO bdng hai sang béng khi nén vao thdng 3 - 4/2021.

- Khi st dung khi nén héa mu thay thé hai hda mu, ngoai nhiém vy
héa mu, khi nén con cung cap lugng oxy cho qua trinh chay, do d6 nang
cao hiéu suat dot DO;

- Gidm thiéu nguy co hu hdng cac thiét bi duéi 16 nhu bo sdy khong
khi, hé thong loc bui tinh dién.

3.3. Két quad thuc hién

Sau khi ti€p quan tir nha thau EPC, Nha may Nhiét dién Ving Ang 1
da lién tuc cai tién ky thuat: ra soét lai quy trinh van hanh ctia nha ché tao
cung cap, tién hanh thi nghiém hiéu chinh, xay dung ma tran khéi déng,
ap dung thdr nghiém cac cong nghé mdéi... K&t qua cho thay, khéi lugng
DO dugc st dung tiét kiem hon. Dac biét, khi trién khai giai phap chuyén

déi héa mu DO bédng hai sang bang héa
mu DO bang khi nén thi khéi lugng DO
st dung cho méi lan khai dong lai chi con
dugi 200 tan (Hinh 5).

4. Két luan

Viéc ap dung gidi phdp héa mu DO
bang khi nén tai Nha may Nhiét dién Ving
Ang 1 da gitp gidam gia thanh san xuat
dién, gia tang doanh thu va Igi nhuan cho
Cong ty CP Dién luc Dau khi Ha Tinh trong
thi trudng dién canh tranh. Két qua khai
lugng DO st dung gidm xudng con dudi
200 tan/lan khai dong, giam khoang 300
tdn/lan so vdi cach lam trudc day. Giai
phdp nay ciing giup gidm phat thai nha
kinh theo dinh huéng tang cudng hiéu
suat dé gidm thiéu dnh hudng dén moi
trudng.
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A STUDY ON AIR ATOMISATION FOR THE DIESEL OIL SYSTEM

OF VUNG ANG 1 THERMAL POWER PLANT

Nguyen Van Minh, Tran Quynh, Ha Huy Hoang, Mai Van Long, Nguyen Quoc Huong, Pham Viet Hung, Nguyen Huu Hung

Petrovietnam Power Corporation
Email: nguyenquochuong@pvpower.vn

Summary

At coal-fired thermal power plants, diesel oil (DO) is used during the startup/shutdown of the unit or in case of unstable combustion
mode. Each restart of the boiler consumes more than 500 tons of DO, equivalent to VND 12 billion.

To lower power production costs and maximise profits, the Operational Unit of Vung Ang 1 Thermal Power Plant, Petrovietnam Power
Corporation have studied to apply air atomisation instead of the traditional steam atomisation for DO burners. The obtained result shows that
the new method helps reduce DO consumption to less than 200 tons/start-up, contributing to lower production costs, maximise profits and

especially to increase competitiveness in the electricity market.

Key words: Oil atomising, oil burner, compressed air, oil combustion, Vung Ang 1 Thermal Power Plan.
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