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TOM TAT

Két qua ciia nghién ctu nay nham kiém tra tinh kha thi khi két hgp mé hinh hoat dong nha may dién than hién c6 véi hé théng nang lugng mat trdi tai Viét
Nam. Tai hdi nghi (6ng udc khung cta Lién hop quéc vé bién doi khi hau (COP26), Viét Nam da cam két dua phat théi rong vé "0" vao nam 2050. Nhu vy, muc
tiéu ddt ra la Viét Nam can xanh va sach hoa hon trong qua trinh san xudt dién nang. Nha may dién nang lugng ti tao mac du dem lai lgi ich vo cling to Ién,
nhung nhugc diém la chi phi dau tu cao, san lugng dién nang phu thudc nhiéu vao thoi tiét va mda vu. Nha may nhiét dién than cd ngudn cung nguyén liéu dan
can kiét, khi thai doc hai, nhung lai chiém ty trong I6n tai Viét Nam va trong tuong lai gan kho bi thay thé. Nha may dién than lai nang lugng mat trdi c6 thé
khac phuc nhiing nhugc diém cda hai nha méy dién trén va co thé trg thanh gidi phap t6t cho Viét Nam trong tuong lai gan. Trong nghién ctu nay, nha may
nhiét dién than lai ndng lugng mat troi c6 thé gidp nang cao hiéu sudt cta nha méy tir 36,19% Ién 38,22%, dong thai gidm miic tiéu thu than khoang 8% va
giam phat thai khi doc hai ra moi truong.

Tirkhod: Khi nha kinh; nha mdy dién than; nha mdy dién than lai ndng lugng mdt troi; tiét kiém nhién liéu.

ABSTRACT

The results of this study are to test the feasibility of combining the existing coal power plant operating model with a solar energy system in Vietnam. At
(0P26, Vietnam committed to bringing net emissions to "zero" by 2050. Thus, the goal is that Vietnam needs to be green and clean. more efficient in the
production of electricity. Although renewable energy power plants bring enormous benefits, the disadvantages such as high investment costs and power output
depends heavily on weather and seasons. Coal-fired power plants have gradually depleted raw material supplies and toxic emissions, but they account for a
large proportion in Vietnam and will be difficult to replace in the near future. Hybrid solar coal power plants can overcome the disadvantages of the above two
power plants and can become a good solution for Vietnam near future future. In this study, a solar hybrid coal-fired power plant can help improve the plant's
efficiency from 36.19% to 38.22%, while reducing coal consumption by about 8% and reducing emissions toxic gases into the environment.

Keywords: Greenhouse gases; thermal power plant; hybrid solar coal power plant; fuel saving.
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DNI W/m?  Cudng dd buc xa truc tiép clia
mat troi
b g/kW.h  Suat tiéu hao nhién liéu
CHU VIET TAT
SAPG San xuat dién tich hgp nang lugng mat troi
PTC B0 thu nang lugng mat trgi mang parabol
DIl Buic xa tdi truc tiép
HT Binh luu tr{r nhiét
HTF  Chatléng truyén nhiét
f,d,d1 Dong vao, dong ra va dong triét

b N6i hoi
rh Gia nhiét lai

LHV  Nhiét tri thap

opt Quang hoc

coll Bo thu

h, c Nong, lanh
1. GIGI THIEU

& Viét Nam, trong nhiing ndm gan day chi sé chat
lugng khéng khi trung binh va néng dé bui min PMy;s
trung binh tang cao gay anh hudng dén moi trudng va
stic khoé ctia con nguai [1]. C6 nhiéu nguyén nhan gay 6
nhiém khong khi va mét trong nhiing nguyén nhan chinh
la phat thai carbon tur san xuat dién nang. Nhién liéu hoa
thach dugc st dung réng rai nhat dé san xuat dién la dau
mo, khi d6t tu nhién va than. Day la van dé dang lo ngai
vi trit lugng nhién liéu hoa thach trong vo trai dat dang
dan can kiét, dong thoi nang lugng dugc tao ra tur cac
nguodn nay tao ra khi déc hai gy anh hudng dén doi séng
con ngudi va moi trudng.

Trong nhimng nam gan day & nudc ta chi s6 chat luong
khong khi trung binh va néng dé bui min PM,s tang cao
gdy anh hudng dén méi trudng va stic khoé clia con ngudi
[1]. M6t trong nhiing nguyén nhan chinh la phét thai
carbon tU san xuat dién nang. Trong dé chd yéu st dung
nguyén liéu hoa thach sén cé véi trir lugng I6n dé san xuat
dién nhu: dau mé, khi dét tu nhién va than da. Bay la van
dé dang quan tam vi trir lugng nhién liéu héa thach trong
tuong lai sé dan can kiét, d6ng thai nang lugng dugc tao
ra tir cdc ngudn nhién liéu ké trén tao ra khi déc hai gay anh
hudng dén méi trudng va suic khoé con ngudi.

Tuy nhién, d€ bdo dadm an ninh nang lugng, nguén cung
dién nang can tang 7%/nam trong giai doan 2021 - 2030 va
khoéng 6,5 - 7,5%/nam trong giai doan 2031 - 2050 [2]. D&
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dap ung nhu cau trén, dé€n nam 2030, téng cong suat dién
than 1a 30.127MW, chiém 20% téng ngudn dién cta quéc
gia va khé bi thay thé trong tuong lai gan [3]. V6i nha may
nhiét dién than, lugng phét thai khi CO; 14 1,194kg/kWh, khi
SO, la 0,48g/kWh va vdéi khi NO la 1,83g/kWh trong nam
2019 [4]. Cac khi nay c6 thé gay ra van dé stic khée truc ti€p
hoac gian ti€p nhu cac bénh vé da, mau, ndo, tim mach,
phéi va cac loai ung thu khac nhau [5].
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Hinh 1. a) Cutng do nang lugng mat trdi chiéu xa truc tiép. b) Tiém nang
tap trung ndng lugng mat trdi tai Viét Nam [7]
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Tai COP26, Viét Nam cam két dua muic phat thai rong
bang "0" vao nam 2050 va c6 hanh déng ngay lap tuc. Tai
COP27, du con nhiéu khé khan nhung Viét Nam tiép tuc
cam két chuyén d6i nang lugng, gidm phat thai trong
nhiéu nganh nghé, linh vuc.

Dé gidi quyét nhiing van dé trén, Viét Nam can tan
dung nhiing nguén nang lugng xanh nhu nang lugng
gio, nang lugng mat troi. Viét nam cé tiém nang I6n vé
nang lugng mat trdi, cudng do buc xa mat trdi tu 897 -
2108kWh/m?/nam, trong dé dién tich kha dung chiém
khodng 14% dién tich cd nudc, véi tiém nang la
1.677.461MW [6].

Dién dugc tao ra tir nang lugng mat trdi theo nhiéu
cach. Cac nha may quang dién c6 nhugc diém nhu chi phi
cao, dién tich clia trudng mat trgi I6n, hiéu suat thap va
can thai gian xay dung méi [8]. Mat khac, trén thé gigi da
c6 mot s6 nha may nhiét dién than tich hop nang luong
mat tr&i [9-11]. Su tich hgp nhu vay ¢6 thé gilip nang cao
hiéu suat cia nha may, gidm phat thai khi doc hai va giam
muc tiéu thu than khoang 8%.

2. MO TA HE THONG

Trong nghién cu nay, nha may nhiét dién than tuabin
haoi N660-24,2/566/566 vGi cong suat 660MW dugc chon
lam nghién ctu dién hinh. Trong trudng hgp san xuat
dién than truyén thong va tich hgp nang lugng mat troi
san xuat dién than thi hiéu sudt téng thé, muc tiéu thu
than va lugng khi CO, phét thai dugc dem ra so séanh,
danh gia trong hai trudng hop.

2.1. Nha may nhiét dién than truyén théng

Phéu nap than
g s //
Ong i May phét
khoi M 8
My nghién T
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Bé lang cin @ —
Binh ngwng

Thap lam me

Bé mrac
Hinh 2. So d6 nha may nhiét dién than truyén thong
Nha mdy nay st dung than dé€ dun nudc thanh hai, hai
nuéc sinh ra dugc dung dé quay tuabin ap suat cao, trung
binh va thap clia may phat dé sinh ra dién nang. Hoi nuéc
du tur tuabin dugc dung dé gia nhiét sa bd nudc cap vao
|6 hoi. Cac thanh phan clia nha mdy dién than bao gom:
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16 hai chinh, tuabin - may phat, 16 hoi phu, hé théng lam
mat bang nudc, hé théng chuan bi nhién liéu (kho, bang
chuyén va mdy nghién than), hé théng khi nén, hé thong
thu hoi tro xi, hé théng loc bui va khi thai...

2.2. Nha may dién than tich hgp nang lugng mat trai
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Hinh 3. Ché d6 van hanh ca hé thong SAPG: (a) tiét kiém nhién liéu, (b)
tdng cong sudt

Vé ly thuyét, c6 nhiéu phuong phap dé tich hgp nang
lugng mat trdi v&i nha may nhiét dién than. Tuy nhién,
chung déu c6 nhiing han ché vé ky thuat va kinh té. Theo
cac nghién ctu trudc ctia Qin [12] va Wang [13], hé thong
thu nang lugng mat trdi mang Parabol thay thé mot phan
hoac toan bd qua trinh gia nhiét so bo nudc cap la
phuong phap thay thé dan gian, tiét kiém nhat. Hé théng
SAPG c6 nhimng uu diém sau:

« Hiéu suat va chi s6 sinh thai ctia hé théng SAPG cao
han so v6i nha may nhiét dién than c6 ciing céng suat;

- Hé théng SAPG c6 thé dugc ap dung cho cac nha may
dién ci hodc mai véi chi phi dau tu thap hon, lgi ich kinh
té va moi trudng cao hon nha tiét kiém than, giam phat
thai COy;

- Hé théng SAPG c6 thé hoat déng linh hoat & hai ché
dd van hanh la tiét kiém nhién liéu va tang céng suat khi
can, nhu trong hinh 3.

Xem xét diéu kién van hanh an toan, tin cay va tinh kha
thi vé mat kinh té€ cta hé théng SAPG, ché do tiét kiém
nhién liéu dugc chon lam phuang phap tich hgp chinh cda
hé thong gia nhiét so bo nudc bang nang lugng mat trai.
2.3. M6 hinh hoa nha mdy nhiét dién than lai nang
lugng mat troi

Hinh 4 cho thay so d6 dong nhiét ctia hé théng SAPG.
Hé théng SAPG bao gém: 1. N6i hoi CFB 30 MPa-600 °C; 2.
Tuabin hai N660-24,2/566/566; 3. Mdy phat dién QFSN-
660-2; 4. Binh ngung hai; 5. Bom nudc ngung; 6. Bd phan
lam néng va phun hai; 7. B6 gia nhiét 4p suat thap; 8. Bo
khirkhi; 9. Bom nudc cap; 10. BO trao déi nhiét 4p sudt cao;
11.Bé trao d6i nhiét nang lugng mat tri; 12. PTC; 13.Bam
HTF; 14. B0 luu tr{f ndng lugng nhiét.
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Trong doé: Ahs la chénh léch
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Hinh 4. Hé thong phat dién st dung nang lugng mat trdi cong sudt 660MW

M6 hinh néi hoi va thiét bi gia nhiét lai hoi nudc: Cac mo
hinh thanh phan clia néi hai va thiét bi gia nhiét lai hoi
dugc mo hinh hdéa nhu mét nguén nhiét.

Can bang khoi lugng va nhiét ctia néi hoi:

mg =my +my,;

1
(he —hg)-my +(h —hg))-my, +n, -Q;, =0 "
Can bang khéi lugng va nhiét cda thiét bi gia nhiét lai

hoi nuéc:
my =my;

2
(hf_hd)'md-’-nrh'Qinp:O @)
Trong d6: mg, mg, mgs la luu lugng nudc cda dong vao,

dong ra va dong chiét, (kg/s); hy, hq, hai la entanpy cla

dong nudc vao, ra va dong chiét, (kJ/kg); Qinp la nhiét

lugng vao noi hoi, (kW); np la hiéu suat ctia néi hai, (%); N

la hiéu suat cua thiét bi gia nhiét lai hai, (%).

M6 hinh tua bin hoi: M6 hinh thanh phan cuta tua bin
hai dugc mé hinh héa theo cap ap suat don hodc nhom
cap ap suat.

Can bang khai lugng va nhiét lugng:

m; —my =0;

he —hy =Ah, -n, )
San lugng dién nang:

(hy =hy)-n, -mg =W, =0 4)
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- - - g

entanpy dang entropy, (kJ/kg); ns la
hiéu sudt dang entropy, (%); nm la hiéu
suat co hoc, (%); Wou la san lugng
dién, (kw).

M6 hinh hod mdy phdt dién: chuyén
d6i ca nang thanh dién nang phat lén
luéi.

Cong suat phat ciia may phat dién:

Wout ~Net "N 'Wshaft =0 (5)

Trong d6: Wou la céng suat phat,
(kW); ne la hiéu suat dién, (%); Wihat |2
cbng suat truc, (kW).

M6 hinh thiét bi trao déi nhiét:

Can bang khaéi lugng va nhiét cta
b6 gia nhiét s bé:

" =
R
mg =mj;
M (he —hS)+q,. =0 7
Can bang khoi lugng va nhiét ctia thiét bi khi khi:
c h .
mf +mf +mf.rc =md, (8)

C C h C
me -he +me -he +me he =my-hy

Can bang khéi lugng va nhiét cta binh ngung hoi
(phia néng va phia lanh):

h h
mf + mf.rc = md !

9)
h ph h ph
M 'hf M 'hf.rc —my 'hd = Qrans

m; =mg;
(10)

mis hlf _m; h; + Qirans =0

Trong do: m?,mz,mm la luu lugng ctia hoi néng vao,
hai néng ra va hoi tai ché, (kg/s); ms,mg la luu lugng cla
hoi lanh vao va ra, (kg/s); hP,h,h; 13 enthalpy cda hoi
néng vao, ra va tai ché, (ki/kg); hf,hg la enthanlpy cta
hai lanh vao, ra va tai ché, (kJ/kg); Geans la nhiét lugng trao
déi, (kw).

M6 hinh bé thu mdng parabol:

Can bang khéi lugng va nhiét cta PTC:

m; =my;

(11)
he -mg + .y =hy -my
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Nhiét luong qen dugc hap thu bai chat 1ong truyén
nhiét HTF:

Yeoll = Y1t ~ Yloss (12)

Trong d6: qoi la nhiét lugng cla bd thu tu buc xa téi
truc ti€p, (kW); qioss a tén that quang hoc va tén that nhiét
clia bo thu, bao gém t6n that nhiét clia dudng 6ng, (kW).

Nhiét thu dugc clia bd thu tur buc xa tai truc tiép (DII)
trong trudng mat trdi:

dpy = DNI- Ecos ’ Eshad “Nopt A (13)

Trong d6: DNI la cudng do buc xa truc tiép cta mat
trai, (KW/m2); Ecos 1a hé s8 suy gidm tén that cosin; Ehag 12
hé s6 suy giam bong; nopt la hiéu suat quang hoc; As la
dién tich cda truong mat trai, (m?).

Hiéu suat nhiét clia trudng mat troi:

Yoo
Ao *Ase

Hiéu suat va cac chi s6 kinh té ky thuat ctia hé théng
SAPG dugc dac trung bdi hiéu suat nhiét, mic tiéu thu hoi
nudc cu thé, muc tiéu thu nhiét cu thé, muc tiéu thu nhién
liéu tuong duong cu thé, hiéu suat chuyén déi nang
lugng mat trai [16, 17]. Hiéu suat va cac chi so kinh té - ky
thuat ctia hé théng SAPG dugc xac dinh theo cac cong
thuc sau.

Hiéu suat nhiét ctia hé théng SAPG:

Nsp = (14)

w
I']e|=6'100 (15)

Trong d6: W la san lugng dién ctia nha may, (kW); Q la
nhiét lugng hoi nudc cap, (kW).
Suat tiéu thu hai cu thé m dugc tinh theo cong thuc:

0
m=— (kg/kw-h) 16
w 9 (16)

Trong d6: mq la luu lugng clia hai chinh, (kg/s);
Suat tiéu hao nhién liéu cu thé tuong duong b duoc
tinh theo céng thuc:

B
b=— (g/kw.h
W (9/kW.h)
Trong dé: B (kg/s) la muc tiéu thu nhién liéu tuong
duang (Quav=29.300 kJ/kg).

Tiéu thu nhién liéu tuang duong (than tiéu chuan):

(17)

mg - (ho — hfw )+ my, (hrh.out — hrh.in)

Qv My

B=

(18)

Trong d6: mg va mu, la luu lugng clia hai chinh va gia
nhiét lai, (kg/s); ho va hs, la entanpy ctia hai chinh va nuéc
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cap, (kJ/kg); hinoutVa hinin la entanpy dau ra va vao ctia hoi
ham néng, (kJ/kg); Qunv la nhiét tri cta nhién liéu tuong
duang, (kJ/kg); ne la hiéu suat ctia néi hai, (%).
3. KET QUA VA THAO LUAN

Trong bai bao nay, mé hinh clla nha mdy nhiét dién
tuabin hai loai N660-24,2/566/566 dugc tinh theo
phuong phap can bang nhiét trong hai trudng hagp.

- Trudng hgp co s&: nha may nhiét dién thong thudng
céng suat 660MW;

- Truong hgp tich hgp: nha may nhiét dién tich hop
nang lugng mat troi cdng suat 660MW.

3.1. Truong hop co'sé

Cac thong s6 ky thuat chinh clia tuabin hoi N660 trong
hai truong hgp dugc trinh bay trong bang 1 [17]. Hé
théng gia nhiét so bd nudc cap dugc tao thanh tir ba bd
gia nhiét ap suat cao (HPH#1, HPH#2 va HPH#3), b6 khi
khi va bon bo gia nhiét ap suat thap (LPH#1, LPH#2,
LPH#3 va LPH#4). Cac théng s6 ky thuat dugc dua ra theo
50 liéu tinh toan cia nha san xuat cho tai danh dinh.

3.2. Truong hop nha may nhiét dién tich hop nang
lugng mat troi

Trong trudng hgp thay thé toan bo bé gia nhiét sa bo
bang lugng hoi xa ap xuat cao bang hé thong gia nhiét
nudc cap bang nang lugng mét trdi mang Parabol, tham
sO van hanh cda tuabin dugc trinh bay trong bang 2. Dién
tich trudng mat troi can la 221071m? tuong duong véi
3193 tdm pin mat troi LS-3, dién tich 1tam LS-3 12 69,24m?
[18].

Tinh toan dugc thuc hién véi DNI thay d6i khi hé théng
SAPG hoat dong & muc tai danh dinh. Vi tri ctia hé théng
SAPG dugc chon la tinh Binh Thuan, cé cudng do6 buc xa
mat troi trung binh la 4,616kW/m?, mat d6 dan sé thap va
dién tich tréng 16n c6 thé dugc sir dung dé phat trién
vung nang lugng tai tao trong tuong lai.

Bang 1. Cac tham s6 van hanh cla tua bin hei nudc N660 trong hai
trudng hgp

Gia tri
woal s Don
Tham s van hanh vi | Triénghop | Truéng hop
' osé tich hop
(6ng sudt daura 6 tai danh nghia| MW 660 660
Ap suat hoi chinh Bar 243,213 243,213
Nhiét @ hoi chinh ° 565,06 565,06
Enthanpy hai chinh k/kg 3391,79 3391,79
Luu lugng cta hai chinh t/h 1888,9 1693,45
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Ap suat hai gia nhiét lai Bar 42,36 42,36
Nhiét do hai gia nhiét lai °C | 319,79/563,54 | 319,79/563,54
Enthanpy hoi gia nhiét lai kilkg | 3587,26 3587,26
Luu lugng gia nhiét lai t/h 16451 1693,45
Ap suat hai xa &p suét cao Bar 45,895 -
Nhiét do hoi xa ap sudt cao °C 319,79 -
Entanpy hoi xa dp sudt cao kifkg| 299933 -

Ap sudt xa trung gian Bar 10,068 10,068
Nhiét do xd trung gian °C 348,93 348,93
Enthalpy hoi xa trung gian ki/kg 3156,14 3156,14
Ap suat hai thodt ra tir tuarbine | Bar 0,072 0,0072
Ap sut nudc cap vao ndi hoi Bar 282,007 282,007
Nhiét do nudc cdp vao ni hoi °C 280,38 275-322
Enthalpy nuGc capvaondihai | kitkg | 1231,71 1231,71
Mdic tiéu thu than quy d6i tuong | t/h 202,240 -
duong (Quw= 29,3MJ/kg)

D(rliéu trung binh hang thang DNI tai Binh Thuan [19]
va hiéu suat nhiét udc tinh khi DNI thay déi dugc trinh bay
tai bang 2, theo Enkhbayar Sh. va cac cong su [20].

Bang 2. Hiéu sudt van hanh cla hé thdng gia nhiét nudc cap bang ning
lugng mat troi

Thongsd | Donvi Gia tri
DNI kW/m?| 10 | 08| 06 | 05 | 04 | 03
DIl kW/m? | 0,738 | 0,59 | 0,443 | 0,369 | 0,295 | 0,148
Hiéu sudt nhiét % 69,9 (699 67,0 | 66,0 | 640 | 54,0

Hinh 5 cho thdy cudng dé chiéu xa truc tiép va hiéu
suat nhiét trung binh clia nha may SAPG.
Cuwong d6 chidu xa true tiép trung binh
céc thang trong ndm, W/m?
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Hinh 5. Cugng dd bic xa truc ti€p trung binh cac thang trong nam

Muc tiéu thu nhién liéu tuong duong la dac diém
chinh dé danh gia hé théng SAPG. Hinh 6 cho thdy muc
tiéu thu than va lugng than tiét kiém dugc trung binh cac
thang trong nam.
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Luong than tiéu thu trung binh quy
veé tiéu chuan, (tan/gio)
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b)

Hinh 6. a) Lugng than tiéu thy; b) Lugng than tiét kiém quy vé tiéu chuan
trung binh cac théng trong ndm
4. KET LUAN

Trong nghién ctu nay, hé théng SAPG c6 thé van hanh
hiéu qua, tiét kiém nhién liéu dong thoi phat thai CO, it
han so véi nha may nhiét dién than truyén théng. DNI la
yéu t6 chinh anh hudng 16n dén hiéu suat van hanh cua
hé thong SAPG. Hé thong gia nhiét nudc cap bang nang
lugng mat troi cé hiéu suat van hanh t6t trong diéu kién
DNI cao hon.

Théng s6 lugng than tiéu thuy, suat nhién liéu tuong
duaong, suat hai tiéu tu va hiéu suat trung binh ctia nha
may trong trudng hop co s& va trudng hgp tich hgp nang
lugng mat trai SAPG dugc thé hién trong bang 3.

Bang 3. So sanh thong sd chinh va hiéu sudt vén hanh cda cac truong hop
dugc chon

Truong hgp | Trudng hg
Théng so onvi | | ng’ w i nghep
’ 0'sé tich hop
Khdi lugng than tiéu tu tusng duong | t/h 202,24 185,98
Lugng hai tiéu thu riéng kg/kWh 2,862 2,566
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Sudt tiéu thu than tuong duong | g/kWh
Hiéu sudt nhiét SAGP %

306,42 281,79
36,19 38,22

Khi d6 khéi lugng than quy vé tiéu chuan tiét kiém
trong mét nam sé la 5934,9 tan tueng duong véi 8,04%,
dong thai lugng khi thai doéc hai phat thai ra méi trudng
cling giam tuong Ung. Theo udc tinh, khi d6t chay 1 tan
than tiéu chudn sé thai ra moéi trudng 2,86 tan CO, thi
trung binh hang nam khi s& dung nha may SAPG sé giam
dugc 16.973,8 tan CO, so véi nha mdy nhiét dién than
truyén thong.

Néu nha may st dung than 6a.1 (nhiét tri
20.083,2kJ/kg) lam nhién liéu cho ca hai truéng hgp thi
lugng than tiéu thu trung binh & truéng hgp co s la
295,05 tan/qig, trudng hop tich hop la 271,3 tan/gid.
Lugng nhién liéu tiét kiém trong 1 nam la 8658,6 tan
(1 tan than 6a.1 sé sinh ra 3,093 tan CO,) tuong duong véi
26.781,05 tan CO,.

Hién nay, Viét Nam can nhap khdu than dé san xuéat
dién nang thi lugng nhién liéu tiét kiém dugc khi san suat
dién than tich hgp nang lugng la mot con s6 dang ké,
giup gidm su phu thudc vao than nhap khau, ddm bao an
ninh nang lugng dong thai gidm phat thai 6 nhiém moi
truong va hién thuc hod muc tiéu dua phat thai rong vé
“0” vao nam 2050 nhu da cam két véi thé gidi.
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