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PHAN TICH HIEU QUAKINH TE BOI VOI NHA MAY BIEN GIO
BAC LIEU CO XET DEN CAC YEU TO VE SY THAY BOI GIABIEN,

GIAM KHi THAI cO,

ECONOMIC EFFICIENCY ANALYSIS FOR BAC LIEU WIND POWER PLANT, CONSIDERING ELEMENTS
OF PRICE ELECTRICITY CHANGES, CO, EMISSION REDUCTION

TOM TAT

Trén co s¢ phuong phap da biét vé tinh toan céc chi tiéu kinh té - ki thuat
cho mot cong trinh ngudn dién si dung nang lvong méi va tai tao, trong do cd
nguon dién gid, bai bao da phan tich va lrgng hda cac yéu t6 vé diéu kién thuc té,
su thay dGi gia dién, giam khi thai CO,, chinh séch thué dé hiéu chinh va bd sung
céc cong thiic tinh todn, dm bao tinh cac chi tiéu sat thuc hon, danh gia ding
hon hiéu qua kinh t€ clia ching. Phuong phap luan duwoc ap dung tinh toan cho
Nha méy Dién gi6 Bac Liéu, mot nha may hién dai bac nhét sk dung nang lvong
gid tai ViétNam

Tlrkhda: Phan tich hiéu qua, thay doi gia dién, gidm thai khi CO,, chinh sach
thué.

ABSTRACT

Based on the known method of economic and technical indicators
calculation for a power source project using new and renewable energy,
including wind power, this paper has been analyzed and quantified the actual
conditions factors, electricity prices changes, CO, emission reduction, tax policy
to adjust and supplement calculation formulas, ensure more realistic targets, and
better assess their economic efficiency. This methodology is applied to Bac Lieu
Wind Power Plant, the most modern wind power plant in Vietnam.

Keywords: Efficient analysis, price electricity changes, CO, emissions reduc,
tax policy.
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1.DAT VAN BE

Mot cong trinh san suét dién st dung nang lwgng mai
va tai tao (NLM&TT) nhuv nang lvgng gio, nang lugng mat
troi,... can phai deoc minh té hiéu qua clia chliing bang céac
chi tiéu co ban nhv san lvgng dién nang hang nam, suat chi
phi cho 1 kWh cling nhu mét s6 chi tiéu kinh té - ki thuat
nhu gié tri hién thoi thee (net present value), mic Iai ndi tai
(internal raste of return), ti s6 gitta thu loi va chi phi
(benefit-cost rate), thoi han thu héi von ( payback period),...
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Pham Van Hoa

Hién tai cAc ngudn NLM&TT cé thé chwa canh tranh
duwoc voi ngudn dién lwdi, nhwng néu cac tinh toan trén cé
s¢ thuc (hudng va tan suat gié t6i wu ma canh quat cla
dong co gi6 tiép nhan d6i véi nha may dién gid), dong thoi
xét thém yéu t6 vai tro giam khi thai CO,, xu huéng chi phi
xay dung chang gidm, cOng voi gia ban dién tang cung véi
cac chinh sach wu dai cia nha nuéc vé st dung cac nguodn
dién nay tao co héi canh tranh lakha di.

Bai bao nay gi¢i thieu phuong phap tinh toan cac chi
tiéu co ban ddi voi cac cong trinh san xuét dién st dung
NLM&TT, c6 xét dén cac yéu td néu trén. Phuvong phap
dugc 4p dung cho Nha may bién gié Bac Liéu, nha may co
quy mo tam c6: cong suat 62 tuabin x 1,6MW = 99,2MW,
dat & do cao 80m so voi mat dat, chiém dién tich khoang
500ha doc b bién Bac Liéu. M6i may phat c6 may bién ap
tang ap 1,8MVA - 0,69/22kV tao so do bd may phat - may
bién &p; ching duwoc lién két bang thanh gop 22kV sau do
két ndi qua Tram bién ap (TBA) tang ap Trach Bong 2 x
63MVA - 22/110kV dua dién vé lu¢i dién qudc gia khu virc
Ca Mau - Bac Liéu - Séc Trang. Hién tai khu viec nay co ba
TBA téng cong sudt 348,8 MVA [3], nay thém TBA Trach
Pong 126MVA ctia Nha may Pién gi6 Bac Liéu da khéng
dinh vai trd can bang céng suét ving ctia nha may.

2. PHUONG PHAP TINH TOAN CAC CHi TIEU CO XET BEN
CAC YEU TO VE sU THAY DOI GIA BIEN, GIAM KHi THAI
CO, VA CHINH SACH THUE

Vé phuong phap tinh toan cac chi tiéu co ban dua trén
phuong phap théng dung quen thudc trong mot s6 tai liéu
nhu [1], tuy vay d6i véi tredng hop cu thé can cé sw bd sung
hop ly tvong (ng v6i dir liéu vé tiem nang gio, cac thong s6 k§
thuat clia dong co gi6, dac biét xét dén su tang gia dién, giam
thai khi CO,, chinh sach nang lwgng dién (vi du vé thué), dir
liéu vé tai chinh.

2.1. Tinh toan san lvgng dién nang trén co s& huéng
gio, tiém nang gié va dac tinh cong suat clia dong
cogid

San lugng dién nang A (kWh) clia tuabin gié phat dién
trong khoang thoi gian T la tich hgp cong suét theo van toc
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gi6 (rng v6i khodng thoi gian ton tai van toc gio twong (ng.
Trong trvong hop van téc gio cho du¢i dang tan sudt xuat
hién van t6c gio trong sudbt thoi gian quan sat thi san lvgng
dién nang duoc tinh [1]:

& f(v)%

i=0

Trong dé:

V¢ - van tdc cét cla tuabin gid, m/sec;

f(v)% - tan sudt % xuat hién van téc gié v;;

P(v)) - cong sudt tuabin gi6, ldy tir dac tinh cdng suat, kW.

Qua cong thikc tinh toan trén thay rang c6 ba yéu chinh
tac dong dén san lvgng dién nang: van téc/tan sudt gio,
huéng gid, dac tinh cdng sudt. Trong ba yéu t6 trén thi yéu
td dac tinh cong sudt do nha ché tao tuabin quyét dinh, hai
yéu t6 con lai do diéu kién ty nhién cla gi6. Sau day ta
phan tich cu thé cac yéu to trén tai khu vuc Nha may bién
gio6 Bac liéu.

Xét vé huéng giod

T [3] sO liéu trich lwgc vé tan sudt huéng gid va tiém
nang gié W/m? déi vai 16 hudng gié nhu trén bang 1. Hinh
1 thé hién bi€éu do hoa gié d6i vai hai loai so liéu néu trén.
Can clr vao so liéu nay ta c6 mdt s6 nhan xét nhu sau:

1) Tinh téng thoi gian trong nam: ldng gi6 chiém 15,6%,
c6 gi6 clia cd 16 huong chiém 84,4%.

Trong cac huéng co ba hwéng co hudng gid chi€ém noi
trdi hon ca (cot tan suat hwéng), do la; hwéng Bong (E)
chiém 12,6% - vi tri thir nhat, hvéng Tay Nam (SW) chiém
11,7% - vi tri thi hai, huong Bong Déng Bac (ENE) chiém
10,4% - vi tri thi ba.

2) Xét vé tiém nang gié (W/m? tvong tng véi tée do gid
m/sec) lay gia tri trung binh (co6t NLTB) thi c6 ba huéng
chiém néi tri hon ca, dé la: hwéng Bong (E) dat 446W/m?
(chiém 16,3% téng cdng suat cac hudng) - vi tri thi nhat,
hudng Pong Pong Bac (ENE) dat 394W/m? (chiém 14,4%
téng codng sudt cac hwdng) - vi tri thit 2, huéng Tay Nam
(SW) dat 357W/m? (chiém 13,1% tGng cong suét cac hudng)
- vi tri thir 3.

3) Theo két qua xép thi tv vu tién theo tan suat huéng
gi6 cling nhu céng sudt nhu trén c6 thé khang dinh ba
huéng gio6 khai thac t6t hon ca la; hvéng Bong (E), huéng
DPoéng Bong Béc (ENE), hudng Tay Nam (SW).

Xét vé tan suat xudat hién % van t6c gié va Ham phan
b6 Weibull tan suat

Nhu phan tich vé tan suat va tiém nang gié néu trén,
cac tuabin gi6 tai Nha may Dién gi6 Bac Liéu da dat bé mat
quét canh quat vudng goc gitta huong Dong Dong Bac
(ENE) va huwdng Bong (E). Do vay dé dam bao chinh xac viéc
tinh san luvgng dién theo cdng thiic (1) chi xét tan suat %
Xuat hién van toc gié theo ding huéng néu trén. Trén bang
2 thé hién tan sut xuét hién % van toc gi6 va bén phai la
ham phéan b6 Weibull tan suat [4].

Xét vé dac tinh cong suat dong co gid

Tai Nha may bién gi6 Bac Liéu si dung tuabin GE 1.6 -
82.5 do tap doan GE Hoa Ky san xuét, c6 cac dac tinh k¥
thuat nhv sau:

- Rotor: truc ngang, 3 canh, duong kinh 82,5 m, toc do
quay 9+18 vong pht, c6 diéu chinh géc nghiéng cho canh;

- May phat: loai khéng déng bo ba pha, dién ap 690V,
tan s6 50HZ;

- Khéi lvgng: rotor 35 tan, hop may 52 tan, cot (thap dng
hinh thang) 80 tan;

- Hoat dong trng véi van téc gio6: khéi dong 3,5m/s; dinh
murc 11,5m/s; van t6c I6n hén 11,5m/s thi tua bin gié phat
cdng sudt véi cong suat dinh mic va van téc van hanh 16n
nhat la 19,5m/s (V... CUa tua bin giod) - twong (ng voi dac
tinh cong suat bang 3, hinh 2 [2].

Béang 1. Tan sudt huwdng va tiém ning gio clia 16 hirong tai bo bién Bac Liéu

Tansudt| Tht | Ton / -
T | Huong | huong; |ty uu ML NLTB | 45 0 tI_th;fu Chichd
% | tién | thang | "™ tién
Lang gid 15,6
1w 39 o | nw| w1 37
2| NNe 24| 3| 4| ] 23] 13
3|Ne 70| 4 | am| 20| 84
4|ENE 104 3 | 4732] 204] 144] 2
5| 126 1 | s5356] 46| 163] 1
B 31| 2 | wn| ws] 39] w0
7|5 34 1 | we| 15| 38 u
8|sse 6] 16 | e00] 50| 18] 15
9ls 5,1 0] 168] 62| 7
10]ssw 60 61| 18] 69] 6
11w 117 4083] 357| 131] 3
12| wsw 28] 10 | 1| 18] 39| o
13w s8] 6 | 20| 19| 69| 5
14 wnw 18] 4| e8] s3] 19 u
15w 1] 8 | | 133] 49| 8
16] NNW 17| 5 | 4] a1 15| 16
Tong 1000 2805 2734
N
NNW_15 NNE
NW " NE
WNW 5 ENE
w E
WSW ESE
SW SE
SSW L 2
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Hinh 1. Hoa gi6 theo tan sudt % hudng gid (a) va theo tiém néng gié W/m?(b)
Bang 2. Tan sut xuat hién % van tdc gi6 va ham phan b6 Weibull

v, m/s f, % v, m/s f, %
1 2,45 1 3,80
2 5,30 12 2,20
3 9,15 13 1,35
4 11,78 14 0,70
5 13,18 15 0,25
6 13,20 16 0,20
7 12,12 17 0,10
8 10,12 18 0,00
9 7,90 19 0,00
10 5,70 20 0,00
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Bang 3. Béc tinh cOng sudt clia tuabin gi6 GE 1.6 —82.5

T V, m/s P, kW T V, m/s P, kW
1 0,0 0 21 10,0 1440
2 05 0 22 105 1500
3 1,0 0 23 11,0 1560
4 15 0 24 115 1600
5 2,0 0 25 12,0 1600
6 25 0 26 125 1600
7 3,0 40 27 130 1600
8 35 80 28 135 1600
9 4,0 140 29 14,0 1600
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10 45 200 30 145 1600
11 50 280 31 15,0 1600
12 55 380 32 155 1600
13 6,0 480 33 16,0 1600
14 6,5 590 34 165 1600
15 70 700 35 17,0 1600
16 75 910 36 175 1600
17 8,0 920 37 18,0 1600
18 8,5 1030 38 185 1600
19 9,0 1160 39 19,0 1600
20 95 1300 40 195 1600
41 20,0 1600
4
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Hinh 2. Budng dac tinh cong suét ctia Tuabin gi6 GE 1.6—82.5
2.2. Tinh toan céc chi tiéu kinh té - k¥ thuat, c6 xét cac
yéu td gidm phat thai CO, va su thay doi gia dién

Tinh toan tong thu lgi va tong chi phi quy vé hién thoi
thuc

Céc chi tiéu kinh té - k§ thuat cila mot cong trinh noi
chung phu thuéc vao téng thu lgi va tong chi phi trong
sudt qua trinh xem xét dugc quy vé hién thoi thuyc.

Tong thu lgi N ndm khai thac quy vé hién thuc duoc
tinh theo cong thirc sau [1]:

N
1
PV.=b) —— 2
: le @L+r) @
trong do: b - gia tri thu lgi hang nam:;
r - hé so chiét khau.

Néu tinh téng thu chi xét do ban dién nang theo gia c6

dinh thi (2) sé la:
N
gAk.7
L= & " sdtf 3
tz:ll @+n' ®)

Trong dé:

A - sdn lvgng dién hang nam, kwh.

ke - hé s0 str dung dién nang (ty s6 gilra nang lvgng st
dung thuc vasan lugng);

n - hiéu suét tich nang.
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Tlr cOng thirc (2) trién khai cong thirc tinh tong thu lgi
khi xét thém céac yéu t6 nhu: thay doi gia dién, tir wu dai
thué VAT, gidam chi phi do xt ly han ché khi thai CO,, tao
cdng an viéc lam,....

- Thie vay, gia ban dién tang theo ndm. Gia ban hién tai
la g, sau d6 mbi nam tang twong déi la o so voi gia g thi gia
nam thir t sé la; g(t) = (1 + a)'g;

- Ty |é thué VAT chiu thué k, tir doanh thu.

- Tong thu lgi do giam thai CO, dugc tinh do tiét kiém
chi phi xt ly khi thai CO,. Theo [3], hé s6 phac thai khi CO, la
a, = 0,615 kg CO,/kWh, gia x ly g, = 50 cent USD/ tan CO,.
Khi dé tng thu lgi do giam chi phi xir Iy CO, Ia:;

N t N
0.(1+a).A-k)AKk,.n ,.9,AK,,
L= : : 4
12:1: 1+ +tz:1: 1+ @

So sanh cong thirc (3) va (4), thay rang téng thu L da
dugc hiéu chinh bdi cac yéu td vé su thay doi gia dién (hé
s0 0), chinh sach thué (ty 1é thué k,) va dwgc bd sung phan
thu lgi do ti€t kiém chi chi x& ly khi thai CO, (thanh phan
thiv hai cia cong thic (4)). Sy hiéu chinh nay dam bao tinh
dang hon cac chi tiéu kinh té - k§ thuat cho cong trinh.

Tong chi phi gdm hai thanh phan vén dau tv ban dau
K va chi phi van hanh hang ndm. Chi phi van hanh hang
nam bao gém gom khau hao thiét bi, bdo duéng va
nhién ligu,... va thuong la ti I& b theo vén K. Khi dé tong
chi phi cho su6t N nam quy vé hién tai dwgc tinh theo
cdng thirc sau:

C= K.{1+ b.iﬁ} (5)

t=1

Sudt chi phicho 1kwWh

Sudt chi phi g dé san xuat cho 1 kWh duoc xac dinh trén
co' s& can bang gitra téng thu L va téng chi phi C. Tir cong
thirc (4) va (5), can bang L va C, sau mot vai bién déi ta dwoc
cong thirc tinh suat chi phi dé san xuat cho 1 kWh nhu sau:

1 {V(l+b.Hr)_a.g 'H]

A-k)H_ | Ak, zy vy 6
_@n'-1 @+ BN —1.ﬂ

Torn@+nN T A+ pN’

N
1
o day: H=
¥ tz:;‘(lﬂ’)t

g

-«
l+a

goi la hé s6 hién tai hoa;

a =é goi la hé s6 khau hao thiét bi

Céc chi tiéu khac

- Gia tri hién thoi thyc (net present value): Gid tri hién thoi
thuc thé hién sy chénh léch tong thu lgi va téng chi phi
trong sudt qua trinh xem xét PV = L — C. Gia tri hién thoi
thuc cang I6n thi dv an cang tot; néu la gia tri am thi dy an
khong nén dau tu.

- Mc 18i ndi tai (internal raste of return): V&i muc 1ai noi
tai r* s& dam bao téng lgi qui vé hién tai bang téng chi qui

vé hién tai L(r*) = C(r*). Néu gia tri chiét khdu hang nam
r < r* thi dy &n moi dem lai hiéu qua kinh té.

- Ti s0 gitra thu lgi va chi phi (benefit-cost rate): 4 =% . Khi

A>1, dyancd hiéu qud va A cang Ién thi hiéu qua cang cao.

- Thoi han thu hoi von ( payback period): Thi han thu hoi
von N* 1a thoi gian dé tong thu loi hoan tra hét cac chi phi bo
ra L(N*) = C(N*). Thoi han thu hdi vén cang ngan cang tot.

3. KET QUA TINH TOAN CAC CHIi TIEU CHO NHA MAY
DIEN GIO BAC LIEU

San lvgng dién nang

Theo cong thic (1) véi 6 liéu tan suat xuat hién (bang 2)
va dac tinh cong suat bang 3 (hinh 2) tinh dwoc san lvgng dién
do mot tuabin gié san sinh ra toan nam (T = 8760 gi0)
la 529420kWh. Néu san lugng clia cac tuabin nhu nhau thi san
lvgng cad nam la 62 x 5295420kWh = 328,316GWh.

Tinh toan san luvgng dién cho toan b 62 tuabin gid
duoc thuc hién bang Chuong trinh phan mém Wasp
10.0/Winpro 2.8 dwgc nha cung cap thiét bi tuabin gié (Tap
doan GE Hoa ky) cung cép. S6 liéu vao chuong trinh da
duoc cung cap trén dia CD, bao gom dac tinh cong suét
gio, van toc gi6 tai diém I&p dat, toa d6 bé tri clia tuabin.

K&t qua tinh toan thé hién & bang 4. San lwgng dién
hang hoa (Net energy) hang ndm la 326,543GWh, da trir
hao hut do van hanh ndi bd, do lv6i va cac tuwong tac gilva
cac tuabin (2,80%).

Bang 4. San luong dién cAc tuabin dién gid tai nha may dién gi6 Bac Liéu

Tuabin NetEnergy: Tuabin NetEnergy;
MWh/year MWh/year
1 5340 32 5293
2 5238 33 5246
3 5359 34 5218
4 5324 35 5266
5 5263 36 5259
6 5260 37 5235
7 5274 38 5226
8 5369 39 5278
9 5224 40 5276
10 5197 41 5222
11 5250 42 5208
12 5350 43 5260
13 5214 44 5255
14 5247 45 5194
15 5214 46 5226
16 5361 47 5244
17 5180 48 5327
18 5252 49 5403
19 5202 50 5329
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2 5361 51 5286
21 5187 52 5277
2 5229 53 5205
23 5269 54 5206
24 5338 5 5242
2% 5238 56 5231
2% 5236 57 5237
27 5343 58 5373
28 5345 59 5235
29 5262 60 5243
30 5242 61 5256
3 5325 62 5204
] 326543

Tinh toén cac chi tiéu

* 30 liéu

- Téng san lwgng dién nang (Net energy) clia 62 tuabin
dién gio la: 326,563GWh/nam;

- Tong von dau tw [3]: 5200 ty VND, bao gdm: chi phi xay
dung, chi phi thiét bi, chi phi boi hoan giai phong mat
bang, chi phi quan ly dv an, chi phi tv van dau tv xay dung,
chi phikhéac, chi phi dy phong;

- Chiét khau (l&i sudt) r = 6,6%;

- Thué VAT 10% doanh thu chiu thug;

- Thoi gian khau hao 25 nam;

- Ty s6 chi phi van hanh b = 5% so v6i von;

- Tam tinh 22800VND/USD.

- V6i gid mua dién tai goc [3]: 9,89 USD cent/kWh ,
twong tng 2254,92 d/kWh. Gia ban dién theo théng ké,
tang hang nam a = 5%;

- Hé s6 phac thai khi CO, la 0,615kg CO,/kWh (a,), gia xtr
ly 50cent USD/tan CO,, tuong dwong 11,4 d/kgCO,(g,)

*Tinh toan cac chi tiéu

- Tong thu lgi quy vé hién tai, cong thic (4):

L=11,976.10° VND

- Tong chi phi quy vé hién tai, cong thirc (5):

C=9,698.10° VND

- Suét chi phicho 1 kWh, céng thic (6):

g = 1703 VNB/kWh. Gia chdp nhan

- Gia trj hién thoi thyee (net present value):

PV=L-C= 2,278.10°VND >0 - du an c6 lai

- Ti s6 gifta thu lgi va chi phi (benefit-cost rate).

A=1,349>1 -dy ancd hiéu qua.

- Thoi han thu hoi von (payback period): N* = 19.
T ndm thi 20 tré di bat dau thu 1ai dén hét 25 nam.
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4. KET LUAN

1) Bé tinh toan chinh xac san lvgng dién clia nha may
dién gi6 phat dién can phan tich dang hwéng quét vubng
géc voi mat quét canh quat dong co gio, tiém nang gioé cla
huéng gid da xac dinh cling nhu dac tinh cong suét cua
dong co gio.

2) Phan tich va tinh toan céac chi tiéu kinh té - kj thuat
ddi véi cong trinh dién tir NLM&TT noéi chung, nha may dién
gi6 noi riéng phai xét dén cac yéu t6: chiéu hwéng tang gia
dién cling giam phat thai khi CO,, xu huéng gidm von dau
ttr, nhw cac chinh sach nang lvgng cda nha nuéc (giam VAT,
ho trg von,..). CO nhr vy méi tao co hdi canh tranh voi
nguon dién luoi.

3) Nha may dién gio Bac Liéu la mdt cong trinh vi dai vé
nguén nang lugng tai tao tai Viét Nam, dat cac chi tiéu kha
guan: sudt chi phi 1 kWh la 1703 d/kWh, gia c6 thé canh
tranh voi dién lwéi; thoi han thu hoi von (payback period) la
19 nam, dwdi tudi tho clia cdng trinh (25 nam)

Nha may DPién gi6 Bac Liéu khéng nhirng c6 thé canh
tranh dwoc voi dién luvdi ma déng vai tro rat Ién cho phat
trién viing Poéng bang S6ng Clru Long vé can bang cong
sudt dién, bao vé& mdi trvong sinh thai, tao cong an viéc lam
cho nhén dan.
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