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T6m t~ t 
Vi~c tlnlc dtly phdt triin vasa d1,mg nang III(Jng tai t(:fo (NL1T) nhlim dam bao an ninh nang 
III(Jng va giam phdt thai khf nha kinh Ia chie'n ltt(Jc quan 11'9118 cua qurfc gia.• D~ta tren cdc quy 
ho{lch, chie'n lii(Jc phdt triin nang III(Jng qu{/c gia, cung vi~c sit d(mg mo hlnlz LEAP di tfnh 
lOan, nghien CLiLI da xiiy dl/flg cac kjch ban va phdttriinngu&n cti~n til NLTT cte'nniim 2030 phu 
lu;p I'(Ji III{IC rieu quae gia vi chrfng bie'n cto'i khf JuJu vel tang tntl!ng xanh.t Ke't qua cho rhO)·, khi 
khong co nlu7ng giai phdp hilu hi~u cti rlwc hi?n quy ho(lch, chie'n ht(fc niing /U(/ng da di ra, 
thlngu&n NLTT se khOng dli(/C huy d()ng them. Ngtt(/C l(li, khi nh(m dtt(/C S{t h6 tr(/ rich qtc (£'( 

c()ng d&ng quoc te' l'a co nhilng chfnh sach plu~ h(fp nlur gi(li h<Jnhl(fng phat rluii C02' rh'i cCI ciiu 
nguJn NLIT se gia rang dang ki. 

Tit kh6a : Nang ltr(/ng rai tQo, phdr di?n, cd ctfu, LEAP, quy hot;~ch, chie'n hl(fc 

Summary 
Promoting the developmenT and use of renewable energy (RE) to ensure energy security and 
reduce greenhouse gas is an important national strategy. Based on the Vietnam's energy planning 
and strategies as well as LEAP model for calculation, this research has construcled scenarios 
to develop electricityfrom RE unti/ 2030 in accordance with national targets on climate change 
and green growth. The results show that, if there are no effective solutions to implement the 
energy planning and strategy, there are no more in using the sources of RE in the future. In 
contrast, if there is enough support f rom imernational community and appropriate policies such 
as limiting C02 emission, the structure of REsources will increase. 

Keywords: RE, electricity generation, structure, LEAP, planning, strategy 
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Vi~t Nam Ia mc)t trong nhung mtdc dang phat tri~n 
C1 Dong Nam A c6 nhu cffu slt d1.,1ng di~n dang tang 
cao d~ ph1.,1c v~.,~ s~r nghi~p cong nghi~p hoa dat nude. 
Tuy nhicn, M th6ng di~ n cl'ta nude ta hi9n nay chu 
yC'u sil' d1.,1ng ngu6n nhien li~ u h6a th~ch Ia than va 
dfiu khi gay phat thcli khi nha kinh }(Jn, con cac ngu6n 
NL TT, nhu: thuy d i ~ n , nang ht<;ng gi6, m~ t troi, sinh 
kh6i, dja nhi9t... mdi sil' d~t ng ($ m9t ty I ~ rat nho, trong 

khi chung ta c6 ti~m nang rat l(Jn v~ cac 
ngu6n nay. 

Y(Ji thlfc tr~ng d6, mc)t slf md rc)ng h<Jp 
ly vai tro cua NL TT trong h~ thO'ng nang 
ltf<Jn~ n6i chung, h~ thO'ng di~n n6i rieng, 
Ia dicu thie't yeu trong nwc tieu phat tri6n 
b6n v[fng va an ninh nang lu'<Jng qu6c gia 
va dfin den su' ra doi cua cac chinh sach 
nang Jtf<jng lhuc d~y Slf phat tri~n cua 
NLTT CJ Vi~l Nam. 
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xA y DVNG KJCH BAN TfNH TOAN 

Mo hlnh toan hQc 
Nghien cuu slt d~;~ng phttdng phap mo hlnh toan kinh tC' cho quy ho~ch nguon cli~n va ph§n 

m~m tttdng ung LEAP (Long-range Energy Alternatives Planning system) c:t€ tinh toan toi ttu, xac 
dinh Stf tham gia cua cac nguon di¢n vao hi$ thong. Mo hlnh toan hQC cua n~hien cuu gom mqt 
ham m~;~c tieu va cac riing buQC. Chi tieu toi U'U ciia bai loan la t6i thiiu h6a tong chi phi h~ thong 
bao gom: chi phi dfiu ttt, chi phi v~n hanh, bao du'ong, chi phi nhie n li~u va chi phi moi tru'ong. 
M6i rhanh phan chi phi clu'QC quy dfin v~ thdi di~m ban a§u cua thoi ky quy hO<,lCh. 

Ham m(tc lieu: 

T t-N ~u 1 

( )= "\""' m=tLf=tD.m{tp mft 
f P L (l + i)r-ro 

t=tt 

i:~:li:f:ti:}:o [ VARmft * (Poi mft: * yimft) + FIX.,.ft * ~nft + Bm{t * ( Poi.,.ft * Yj mft/tT~IJ] 
+ (1 + i)t-to+O,S 

Trong d6: 
m: ChJ s6 ki hi~u cac nha may dil$n (m 

= l ,N); 
N: T 6ng s6 nha may dil$n dtta vao 

kbao sat; 
j: Chi s6 tr~ng thai ho~t dqng cua nha 

may dien m; j = 0 cho nhn mny c1i~n hi~n 
~i dang ho~t d(>ng, j = I cho nha may 
di~n dli'QC xay dl,(ng m(1i; 

f: Chi s6 ki hil$u lo1;1i nhicn Li¢u/nang 
lu'Qng siY d~tng cho cac nha may di~n (f 
= l ,u); 

v: So nguon NLTT; f= u - v + 1, u 
cho cac nha may cli¢n su' d~mg NLTT; 

u: T6ng s6 cac l o~ i nhien li~u/nang 
lu'Qng dtrQc sti' dvng; 

T: Nam cuoi thoi k1 quy ho~ch (nam 
2030); 

t: Nam chra nha may v~to h~ thong (t 
= t 11T; nh~n cac gia tri 2015, 2016, 2017, 
... , 2030); 

t
0

: Nam cd sd (nam 201~); 
t

1
: Nam mo phong dau tien (nam 

2015): 
i: Ty suat chiC't khau (%); 
amr : Suat dfiu ttt tren mqt ddn vi cong 

suat Jdp d~t cua nha may di¢11 m Slt d1,1ng 
lol,li nhien li~u/nang lttQng f t~i nam t 
(USD/MW); 

P1 , :Con!! suat ctia nha may eli en m sti' 
m il - • 

d1,1ng nhien Lii;u/niing ll!Qng f clu'QC xay 
dtfng mdi t~i nam l (MW); 

pj : C6ng sua't l~p clat dta nha may 
mh · 

di~n m sti' d~tng lo~i nhien li~u/nang 
lttQng f t~i nam t (MW); 

V AR tl : Sua't chi phi van hanh va bao 
cluong bi€n d6i trcn m()t dCJn vi c1i~n nang 

Economy and h>rc.:a'l Rc\ IC\\ 

(1) 

san xuat cua nha may m sti' dt,tng nhien li~u/nang lu'Qng 
f t?i nam t (USD/MWnam): 

Poi mft: Cong sua't cua nha may di~n m sti' d~mg nhien 
li~u/nang IU'Qng f cltfQc clu'a vao v~n hanh ~~ nam t (MW); 

Yjm11: S6 giC1 v~n hanh cua nha may di~n m sti' dt,mg 
nhien lil$u/nang IU'Qng f trong nam I dU'QC quy o6i ra nam 
(nam); 

Poi u*Yj ,,: I .Jfrtno- c1ien nrJng «iln xufft dJ:o~ nha 
n 1 rn~1 • v · 

may dil$n su dvng nhien li~u/nang lu'<Jng f t~ti nam t 
(MWnam); 

FIXmfl: Suat chi phi v~n hanh va bao dLfong co cljnh 
cua nba may m sti' dvng nhien lil;u/niing ltf<Jng f t~i nam 
t(USD/MW); 

gmf,: Gia nhien Ii~u Io~i f sti' dvng cho nha may cli~n 
m t?i nam t (USD/MWnam); 

ql mft : Hi~u sufft cl'ta nha may m sti' d~mg nhien li~u/ 
nang lt(Qng f t?i nam t; 

Pol mft . y 1 mft/ ' lmft : LLfQng nhicn li(:u/nang IU'Qng f ticu 
th~t cua nha may di~n t~i nam t (MWnam); 

EF
111

f, : H~ s6 phat thai C02 cho m(H (1dn vi nhien Ii~u 
ticu th~1 cua nha may di(:n 111 Sl( d~mg nhicn Ji¢u f d nam 
t (tffn CO,/MWnam); 

q , : Sufft chi phi phat thai CO, (USD/ta'nCO,); 
( : : H~ s6 gia tri thu hOi von -tren m()t ddn -vi cong 

sua't l~p d~t cua nha may di~n 111 sti' dvng lol,li nhien 
li~u/nang lttQng f t~i nam t (USD/MW). 

Xay dtfng Jqch ban tinh toan 
Kjch bantt! do c(mh tranh ( BA U): U kich ban cd sd 

clu'Qc tinh toan toi ttu tren LEAP cho cac nguon di~n 
hi~n c6 va cac ngu6n c6 kha nang vao v~n hanh de'n 
nam 2030 m9t each ltf do, khong gidi h~n lu'Qng phat 
thai CO?, hay an c1inh ty 1¢ di¢n nang ti:r NLTT trong 
san xufft ctien. 

Kjch bil~ tY lf difn san xudt tlr NLIT thea quy ho(lch, 
chien llf(!c (PDP): Ut kjch b<1n BAU (tinh toan t6i uu 
tren LEAP) vdi dt( li9u cho cac nguon di¢n hi~n c6 va 
cac ngu6n c6 kha nang vao v~n hanh aC'n nam 2030; ty 
1~ di~n nang san xua't ti:r cac ngu6n N LTT d~ t 4,5% vao 
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11UI11 2020 Va 6,0% V~lO narn 2030, khong gi(1i h~11 lu'<;:lng 
phat thai CO,. 

Kjcll ban giai lu;m ILf<Jng pluit thai CO, (LOWe): U1 
kich ban tlnh t6i uu tren LEAP khi c6 dwg buoc gidi h~n 
t6ng lu<;:lng phat thai CO, de'n nam 2030. Iqch ban nay 
du'<;:lc nghicn cuu trong 2 tru'C1ng h<;:lp: 

- LOWcl: gidi h~n t6ng lu'<;:lng phat thai CO, de'n 
n~m 2030 giam 8% so vdi t6ng lu<;:1ng phat thaJ co, 
n·ong kjch ban BAU. -

BANa t: D(,( BAo PHAT TRJEN KJNH TE- xA HOI 
KICH BAN CCl SO 

f-- Chf titlu DVT 2015 2020 2025 2030 
Dan s6 quGc J!ia 96.o f Trieu n)!l(Ui 91.377 100.1 102,42 1 
S6 h6 gia dlnh -- Ngh1n ho 25.459 28.345 3 1.389 34.455 

~h6a -- % 33,6 37. 1 40.7 44.4 
TGc do~~ 1111 trt(unu GDP % 7,5 8.0 7,83 1 
GOP 1012 VNO 3.097.8 4.551.7 6.635.45 9.673,16 
GOP binh quiin h() gia dlnh Tric;u VNE> 121.68 160,58 21 1 394 280.75 
Ty trQng GDP nganh n<in11 n,l!hic;p 'K 16.93 14,33 10.6 9.26 
Tv lrnnu GOP ngitnh dich VI) - 'K 4 1,39 43,07 45,6 48,53 
Ty !TQ_ng GDP nganh cling nghio;p_ 'k 41,68 42.60 43.8 42.22 

BANG 2: TV Le: TON THAT E>J~N NANG vA Tc,f DUNG 

Nllm 

I T) 1e tcin thilt 

1 T) •e "' dl111g 

I.Ol} i nha may 

Nhi~ t di~n d(!u DO 

Nhi¢t tliCn tl~u FO 

Nhii;t di\'n than 
1-
Tuabin khi (TBK} 

TBK h(\n h<.lp 

,!htiy di9n 
E>i~n h:)t nh5 n 

Thuy di9n nho 

~i9n '>inh kh6i 

E>i\'n dja nhiet -
Di9n gi6 

Eli~ n m~ t trt1i 

2015 2020 2025 2030 

9 8 7.5 

3.6 4,0 4.5 

BANG 3: CHi TIEU KINH TE- KY THUAT 
CAC NHA MAY f>I~N 

Suflt d~u ttl Chi phi c6 Chi phi Tuci'i Hii;u suilt 
a.,1 (lJSD/kW) tljnh FIX,., bic'n dti'i thv (%) 

(USD/k W/ VAR 
ml 

(nllm } 

2015 2030 nam} (USD/ 2015 2030 
kWoam) 

600 15.4 40 25 37 38 

1.200 19.5 38,5 30 28,5 38 

1.300 42 18.4 35 34 41 

750 15.4 38,5 25 37 38 - -
1.020 21.6 7,88 30 57 58 -
1648 13,44 0.0 60 93 

2.800 
1--

66.2 18 40 34 

1.700 40 0,0 30 30 

7 

4.5 

He sO' 
klui 
dvn~: 
(%) 

85 

85 

85 

92 

92 
95 

90 

32 
~- - -

1.800 70 0.0 30 34 90 

1.800 51 0.0 30 20 50 

2.560 1.280 15 0.0 30 30 80 30 - 1-
3.500 1.550 60 0.0 25 21,6 4-1 30 -

1JU"'O: I U 9 Iai"J •. ., ... (]. 1 u u ·~ '"" 

I 

- L0Wc2: gidi twn t6ng lu<;:lng phat 
thai CO, de'n narn 2030 giarn 25% so vdi 
r6ng 111<;:1-ng phat thai trong kich ban BAU. 

Co sd du ti~u du<;:lc sil' d1,1ng nhu Bang 
I, 2, 3. 

KET QUA TiNH TOAN 

Sau khi tlnh toan cac Jqch ban (Bang 4, 
5, 6, 7), ke't qul1 cho thfly, t~i nam 2015 (J 
tift ca CUC kich ban Cd cflu cong suflt ngu&n 
NL TT deu Ia 5,3%. Song, ae'n nam 2020, 
th1 da c6 stf khac bi~t Wn v~t c6 stf thay 
ct6i qua cac nam a cac kich ban. C~t th~, Ci 
kjch ban BAU, cong sufi't ngu&n NLTT d~t 
3,36% d nam 2020, 2,19% a nfun 2025 va 
I ,48% (J nam 2030. Nht(v~y, ngu&n NLTT 
se khong du'<JC huy d(}ng them trong iqch 
ban nay cho oe'n narn 2030, rna h~ th6ng 
se chi ltfa ch9n nhung ngu&n nang ltt<;:lng 
h6a th~ch c6 chi phi re, vdi t6ng chi phi xa 
h()i cho san xuf1t di~n Ia thfi'p nhfi't la 274,43 
cy USD, nhling di kern theo <16 Ia lu'<;:lng 
phat thai ra moj tru'dng rflt 1(1n, ntdng ung 
v(1i ~.409,33 tri~u ta'n CO,. 

0 kich ban PDP. cd cflu cong suflt 
ngu6n NLIT l~n lu'<;:lt la 7,2% nam 202Q, 
9,6% nam 2025 va I 0.4% narn 2030. 0 
kich ban LOWe I, con s6 nay Ut 3,3% nam 
2020,4,5% nam 2025 va 7,4% nam 2030. 
Sang LOWc2, Stf gia tang Cd cflu cong 
sufft ngu&n NLTT th~ hi~n r6 hdn (J cac 
con s6: 8,4% (J nam 2020, 12,9% d nam 
2025 va 19% d na 111 2030. 

Ydi cong sufft ngu&n nhu' v~y, thl lu'<;:lng 
di~n nang san xuftt tu NLTT va cd cflu di~n 
nang tu NL IT cling thay ct6i tudng U'ng Ci cac 
kich ban. C1,1 th~, ~i nam 2015, Cd cflu di~n 
nang NLIT d~u d~t 3,2% (J cac kjch ban va 
Cd Cffl!, nay c6 $~( thay d6i qua cac nam: 

- 0 kich ban BAU Ia 1,86% a nam 
2020; I, 17% (J nam 2025 va 0, 78% (J nam 
2030. 

- CJ kich ban PDP U1 4,5% nam 2020, 
5,78% narn 2025 va 6.0% nam 2030. 

- CJ LOWe, lu<;:1ng di~n nang san xufit 
tu NL IT chi Ia 1.9% nam 2020, 3% nam 

BANG 4: co CAU NGUON NL n. PHAT THAI co2 vA CHI PHi He: THONG cAc K!CH BAN 
r--
Kjch Cd cffu c6ng sufll ngu6n CCI c5u di¢n san xuilt Phat thai C01 <trieutffn) T6n~ Chi phi he th6ng T6ng 
bi\ n NL'l"f ( %) ti!NlTT (%) !>lull lhii i (t)· USD) CPHT 

2015 2020 2025 2030 20 I 5 2020 2025 2030 2015 2020 2025 2030 (tr·i\\u 2015 2020 2025 2030 (ty 

r- tll'n) USO} 

BAU 5 ,3 3.4 2,2 1.5 3.2 1,9 1,2 0,8 69,7 140,1 257,2 427, 1 3.409,3 7,6 12,6 20, 1 30,8 274,4 

PDP 5.3 7,2 9,6 10,4 3.2 4,5 5,8 6,0 69,7 134,0 205,4 322.0 2.858,1 7,6 12,9 2 1,5 32,8 288,1 

LOWe I 5,3 3,3 4 ,5 7,4 3,2 1,9 3,0 4,6 69,7 125,0 230,0 388.0 3.134.3 7 .6 12,7 20.4 33,5 280,8 

L0Wc2 5.3 8,4 12,9 19.0 3,2 5,3 7,7 ._!_ 1.0 69,7 I 15,0 180,0 292.0 2.560,1 7,6 13,1 22.0 34,8 294,5 

I ig.JO ... f. '1 "oH L1 J 
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BANG s· co CAU NGUON NL TT cAc KICH BAN 
Kich b:in DcJn 'i Kjch ban BAU Kjcb ban LOWe I K'ch ban PDP (i • -K cb ban LOWc2 
Nifm 2020 2025 2030 2020 2025 2030 2020 2025 2030 2020 2015 2030 
T6'ng cong s u!lt _ MW 1- 59.781 1 91.543 135.467 61.521 94.705 145.059 61.208 95.646 142.150 63.815 99.923 151.106 

1-
Cong sua't :'IIL'n MW 2.009 2.009 2.009 

Tluh tlifn nluJ MW 1.938 1.938 1.938 

t-
Sinh kh(it MW 24 24 24 
Dian/rift MW . . . -

I--- Giti MW 46 46 46 
M(fr rr(Ji MW I I I 

Coug sufi't~LTr % 3,4 2,2 15 
Di~n nang NL'n TWh 5,66 5.66 5,66 

1-
T111iy c1i?n nlul TWh 5.43 5.43 5.43 

SinltkhOI TWh 0,1 1 0, 11 0,1 1 

t---
Dja nhift TWh () () 0 

Gio TWh_ I- 0.12 0, 12 0,12 
M(itlriJi TWh 0 0 () 

J? i~n nang NLTT o/o I 86 1,17 0,78 

I 

I 

BANG 6: CHI PHi QUY DAN CHO 1 KWH El i~N 
SAN xuAT cAc KICH BAN 

t l 

Kjch btin 2015 2020 2025 2030 

BAU 4,87 4,70 4,70 4,75 

PDP 4,87 4,81 5,03 5,06 

LOWe I 4.87 4.74 4,77 ___2:.!I. 
f-

5~ LOWc2 4.87 -1.89 511. . 
Trong d6 cho san xu!l t ~LIT .. . 

BAU 9.07 9.07 9,01 9,01 

PDP 9.07 9.09 9.23 9,06 

LOWe I 1-- 9.07 9,07 8,22 8,30 

L0Wc2 9.07 9.17 i 10.12 9.64 

2025 va 4,6% nam 2030, nhlfng (J LOWc2 
la 5,3% (J nam 2020; 7,7% (J nam 2025 va 
11 % (J nrun 2030. 

KETLUAN 

D~ thlfc hien muc tieu Chie'n ILtdc 
Qu6c gia ~~ T~ng tr~f6ng xanh va ch6~g 
bic'n ct6i khi h~ u, nghien c((u da d~ xua't 
mo hlnh phu hc;lp cho phcp c6 kna nang 
gia tang sl'( dt,~ng ngu&n NL IT cho phat 
cti¢n. Vdi 03 lqch ban dttc;lc d~ xua't, khi 
d~ cac ngu&n nang ltfc;lng tlf do c:;tnh tranh 
nhtt kjch ban BAU, khong dua ra mot che' 
tai nao ct6 M bi1t bu9c cac nha may phai 

' A • 

TAILU:U THAM KHAO 

2.009 4.218.8 10.750 4.430 9.220 14.80Q ~71 12.931 
1.938 1.938 4.000 2.500 3.200 4.000 2.625 3.175 

24 1.500 2.000 750 1.500 2.000 750 1.350 
- 320 400 ISO 320 400 150 286 

46 459,84 3.100 1- I.QQQ. 3.60Q 6.200 1.845 5.560 
I I 1.250 30 600 2.200 I 2.560 

33 4,5 7,4 7,2 9& 10~ 1--- 8,4 12,9 
5,66 14,61 33,16 1 /3,67 27,98 43,79 16.16 37,4 
5,43 5.43 11.21 7.01 8,97 11,2 1 7.36 8,9 
0,11 6,57 8,76 3,29 6,57 __ 8.76 3.29 5,91 

0 1.4 1,75 0.66 1,4 1.75 ~ 0,_§& 0.25 
0, 12 1.2 1 8.15 2§. 9.46 16.29 4 .85 14.61 

() 0 3,29 O.OB 1,58 5,78 0 6,73 
1,9 30 4,6 4.50 5,8 6,0 5,3 7,7 

sANG 7: ElE xuAT M(Jc TRO GIA TOI THIEU CHO cAc 

NGUON Eli~N SAN XUATT(J NLTT 

Elon v1 USc 1t 'J.-W 1 

Lo~i ngu6n 
-- 1 T(lng.Chi STI Chi Chi Gia ban Gia 

phi phi phi dam bao mua 
san phiin l~li nhu~n hien 
,ufit phoi (5t:}) t~i 

(76<k) (24,...r) 

(1) (2) (3) (4) (5)=(3)+(4) (6)= (7) 
(5)*1.05 

~ Dico sinh kh6i 7.0 2.21 9,21 9.67 5,80 
2 E>ien ~ti6 9.1 2.87 11,97 12.57 8,80 

3 E>i~n m~ 1 tr(Ji 11.3 3.57 14.87 15.61 11,2 
(dlf 

I thao) 

28.642 
4.000 
2.000 

400 
10.600 
11.642 

19,0 
80.17 
11,21 

8.76 
1,75 

27.86 
30.59 

11,0 

M(lc 
tr~J gill 

(8)= 
.@2) 

3,87 
3.77 
4.41 

r c uon , n ... • ~ J l 1 

dt giam 1Lfc;lng pbat thai CO, hay c6 mt)t Ly I~ blh but)c 
t6i thi~u di¢n san xua't ttl' NL TT, thl ngu6n NL TT se 
k.hOng duc;lc phat tri~n. Ly do (J day d6 Ia h~ rh6ng se 
chllt!a chQn cac nha may di9n c6 chi phi san xua't re hdn 
sao cho t6ng chi phi cl'1a ca h9 th6ng Ia tha'p nha't theo 
dung nghia cua thi lrLfOng c:;tnh tranh tt! do. 

Tuy nhien, d6 thlfc hi9n ycu d u d~t ra trong Chie'n 
ltfc;lc Phat tri ~n NL IT cua Vi9t Nam, thl cd cfiu ngu6n 
NLTT dlf\JC d~ xua't chlnh Ia co ca'u d~t dlfc;lc trong kjch 
ban L0Wc2. B 6 Ia cong sua't ngu&n NLIT nfim 2020 
d~t 8,4% va tZ\0 ra dtfc;IC 5,3% t6ng llf\Jng di~n san XUfft; 
de'n nam 2030 cong sua't ngu6n NL IT d:;tt 19% va t~o ra 
dtf\JC 11% t6ng hf\Jng di~n san xu fit cua d h~ th6ng. Tu 
tinh toan nay nghien c((u cli ng da d6 xua't mac tr\1 gia 
t6i thi~u cho di~n sinh kh6J, di9n gi6 va di9n m~t trai .O 
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