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PANH GIA HIEU QUA THAY THE CUA NHA MAY THUY PIEN MO RONG

Hoang Cong Tuén
Truong Dai hoc Thuy loi

Tém tit: Dé tich hop nguon dién nang lwong tdi tao voi 1y trong ngay cang tang thi viéc phat
trién cdc nha may thiyy dién mé réng hién dang la mét gidi phdp hitu hiéu gitip hé thong dién vin
hanh 6n dinh va an toan. Pén nay van chwa cé co ché chinh sach gid dién cho nha may thity dién
mé réng. Bai bdo di dwa ra phirong phdp ludn dé ddnh gid hiéu qua thay thé khi mé réng nha
mdy thiy dién, la co sé givip cho viéc xdy dung co ché chinh sdch gia dién cho cdc nha may thity
dién mo rong. Két qua ap dung tinh toan cho hai giai doan 2020-2029 va 2030-2045 da chon duoc
phirong dn nguon dién thay thé hop Iy nhat khi tinh todn dau tw cac di an nha mdy thiy dién mo
rong nham mang lai hiéu qua trong thuc thé van hanh.

Tw khéa: Thuy dién, Nha may thuy dién mo rong, Gia dién, Hé théng dien.

Summany: In order to integrate renewable energy sources with an increasing proportion, the
development of expanded hydropower stations is currently an effective solution to help the power
system operate stably and safely. Up to now, there is no mechanism and policy on electricity price
for expanded hydropower stations. The article presents a methodology to assess the replacement
efficiency of expanding hydropower stations, which is the basis for building the mechanism and
policy on electricity price for the expanded hydropower stations. Results from applying
calculations for the two periods 2020-3029 and 2030-2045 have selected the most reasonable
replacement power source option when calculating the investment in expansion hydropower
station projects to bring efficiency in actual operation.

Keywords: Hydropower; Expanded hydropower station; Electricity price; Power system.

1. MO PAU

Dén cubi ndm 2020, cong suat nguon thiry dien
la 20.993MW, chiém 30,3% tong cong suét hé
thdng dién. Cong suat ngudn dién tir nang luong
tai tao, chu yéu la dién mat troi va dién gio
(NLTT) 12 17.044MW (chiém 24,6%). Theo ké
hoach phét trién ngudn dién [1], cong suat cua
thay dién dén nim 2025 dat 25.323MW
(24,7%), NLTT dat 29.618MW (28,9%); Nam
2030: thuy dién dat 26.684 MW (20,5%),
NLTT dat 31.380MW (24,1%); va dén nim
2045: thuy dién dat 35.677MW (13,6%), NLTT

thé tat yéu dé thay thé dan niang luong hoa thach
va giam phat thai khi nha kinh. Tuy nhién, day
la ngudn dién phu thudc vao thoi tiét, khong
lien tuc va kém 6n dinh. Dé tich hop tét cac
nguon NLTT can c6 giai phap bd sung nguon
dién c6 tinh linh hoat cao nhim diéu tan, du
phong cong suat gitp hé théng dién (HTD) vén
hanh 6n dinh, an toan va tin cay. Mot trong
nhitng giai phap thich hop dang dugc trién khai
hién hay la mo rong cac nha may thuy dién
(NMTD) hién hitu. Viéc mé rong cac NMTD sé
cho phép giam su phat trién cac ngudn khac, cé

dat 104.900MW (40,0%). Nhu vay, theo ké
hoach phat trién, ty trong nguon NLTT s& ngay
cang ting. Viéc phét trién nguon NLTT la xu
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nghia s& thay thé dugc cac ngudn khéc.

Lién quan dén mo rong NMTD, di c6 nghién
ctru ngoai nudc dé cap dén kha nang maé rong
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[2], nghién ctru danh gia dinh luong tiém nang
ting thém khi m& rong NMTD toan ciu ma
khong can xay dung dap [3] hay nghién ctu
danh gia taic dong moéi truong khi mao rong
NMTD nham cai tién thé ché va co ché [4].
Trong nudc, cadc nghién ctru khoa hoc da co
budc dau dd danh gia dwoc anh hudng cua cac
thong s6 dén cac chi tiéu ning luong cua
NMTD mo rong [5, 6] hay dd nghién cuu
phuong thic phdi hop van hanh sau khi mo
rong nha may [7], song van chua c6 nghién cau
nao dé cap dén hiéu qua thay thé caa NMTD
mé rong. Hon nita, dén nay van chua c6 quy
dinh vé co ché gia dién cho cic NMTD mo
rong. Mot s6 du an MNTD mo rong [8, 9] hay
cac nghién ctiu gan day [6] dang tam ldy gi&
dién theo biéu gia chi phi tranh duoc ap dung
cho cac NMTD nho khi danh gid tinh hi¢u qua
du an. Do d6, can thiét nghién ctru danh gia hiéu
qua thay thé cia cac NMTD mé rong, nham
danh gia dung hiéu qua kinh té ca viéc sir dung
nguon thuy dién, tir d6 1am co sd cho viéc xac
dinh co ché chinh sach gia dién cho cac NMTD
mé rong.

2. PHUONG PHAP PANH GIA HIEU
QUA NMTP MO RONG

2.1. Co s¢ danh gia hi¢u qua NMTD mé rong

Do ngudn NLTT c6 dic tinh bat dinh trong cong
suét phat, su gia ting ty trong nguén NLTT khi tich
hop vao HTD s& ¢6 anh hudng dén su 6n dinh va
an toan trong van hanh HTD. Hon nira, muc chénh
léch phy tai cia HTD Quéc gia trong ngay 16n (e
b&o ty 1& Pmin/Pmax khoang 0,34 [1]). Do do, hé
thdng can bd sung ngudn dién du phong cé kha
ning diéu chinh cdng suét nhanh, dai diéu chinh
rong dé ngoai van hanh phat dién, con c6 luong
cong suat du phong noéng dé huy dong nhanh can
ddi cung — cau trong céc khoang thoi gian bién
thién nhanh hoac dimg dot ngot ciia nguon NLTT.
Pén nay, trén cac dong sdng ¢ Viét Nam, hau hét
C4c Vi tri ¢6 thé xay dung cac NMTD 16n da duoc
khai thac, nén viéc m¢d rong NMTD hién hiru dugc
xem la phti hop nhit va can thiét dé dap tng yéu
cau dac tinh nay. Ngoai ra, viéc mo rong cac
NMTD con c¢6 muc ti€u nhu: Tang tinh linh hoat
trong van hanh, tang kha ning phu dinh biéu d6
phu tai, ting cong suat du phong cho HTD, tan
dung luong nudce xa thira vao mua 1i dé phat dién,
gop phan giam chi phi van hanh cho nha may nhiét
dién va giam phét thai khi nha kinh. Theo ké hoach
[1], tir nay dén nam 2045 s& phét trién hon 20 du
an NMTD mo rong, véi cong suat hon 3800MW.
Danh sach cac NMTD va quy mo cong suat mo
rong duy kién theo ké hoach dugc thé hién trong
Bang 1.

Bing 1: Cac NMTPD mé rong du kién theo ké hoach dén nim 2045

Quy mé cong suit Quy mo6 cong sut
NMTD (MW) NMTD (MW)
Hién hitu | M6 rong Hién hitu | M6 rong

Hoa Binh MR 1920 480 Trung Son MR 260 130
Yaly MR 720 360 Ban Vé MR 320 120
Tri An MR 400 200 Quang Tri MR 64 48
Sesan 3 MR 260 130 Song Tranh 2 MR 190 95
Sesan 4 MR 360 120 Bu6n Kudp MR 280 140
Thai An MR 82 41 Srepok 3 MR 220 110
Tuyén Quang MR 342 120 Song Ba Ha MR 220 60
Da Nhim MR 2 160 80 Son La MR (G.d 2) 2400 400
Hudi Quang MR 520 260 Ban Chat MR 220 110
Son La MR (G.d 1) 2400 400 Lai Chau MR 1200 400
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Khi mé rong cac NMTD s& cho phép thay thé
dugc cac ngudn khéc co vai trd va ché do 1am
viéc twong ty trong HTD, do do6 s€ lam giam chi
phi vao c4c ngudn nay. Xét trén quan diém kinh
té thi phan chi phi giam dugc cua ngudn khéc
chinh 1a hiéu qua thay thé cua cac NMTD mé
rong. Cho nén, viéc danh gia hiéu qua cua
NMTP mé rong khi 1am viéc trong hé théng
phai xuét phét tir quan diém hé thong trén co so
xem xét hiéu qua thay thé cua no.

Vai tro chi yéu cia NMTD mé rong la phu dinh
biéu d6 phu tai, gitp cho HTP véan hanh an
toan, 6n dinh. Do d6, dién nang can quan tam la
dién ning ciia nha may vao céc gio cao diém
mua kho (Ex). Ex thay thé duoc dién ning cua
cac ngudn dién ddi ching ¢d kha ning canh
tranh, nhu: cdc nha may nhiét dién (NMND) su
dung tuabin khi chu trinh don, dong co dét
trong, .... Ngudn dién thay thé nay khong
nhirng ¢6 san lugng dién twong tng vaoi Ex ma
con phai cd vai trd phu dinh va ché do lam viéc
linh hoat twong ty nhu NMTD m¢ rong trong
HTD. Cho nén gia kinh té ciia Ex chinh 12 gia
dién nang cua nguodn dién thay thé hop ly nhat
(nguon thay thé cé gia dién thap nhat trong cac
ngudn thay thé cd kha ning).

Ngoai ra, NMTD m¢ rong con co phan dién
nang tang thém do tan dung nudc xa thura vao
mua mua (Em). Phan dién ning nay khong co y
nghia trong viéc bao dam an toan va 6n dinh
HTPD va do d6 khong 1am giam cdng suat lap
may cua nguon thay thé. Phan dién ning nay chi
c6 tac dung giam chi phi nhién liéu caa nguon
nhiét dién, c6 nghia gia kinh té cua Em chu yéu
la phan chi phi nhién liéu trong gia dién ning
ctia cac NMND. Er, chi ton tai va cé tac dung
khi NMND chiu giam san luong dién trong mua
nhiéu nudc dé tiét kiém chi phi nhién liéu cho
toan hé thong. Trong co ché thi truomg dién canh
tranh thi hiéu qua thay thé va vai trd cua Em
khéng cao, vi ngay cang ¢ nhiéu don vi san Xuét
va ban dién doc 1ap hon nén ¢ mua nhiéu nuéc
NMTD c6 kha nang tang di€n nang nhung cac
NMNBD van phat dién.
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2.2. Phwong phap danh gia hi¢u qua NMTD
mé rong

Hiéu qua cia cac NMTD m¢ rong dugc danh
gia trén co s& chi phi caa ngudn thay thé thong
qua gid dién nang mua kho va gia dién nang
mua mua. Vi HTD nudc ta hién nay, ty trong
ngudn nhap khau va pin tich trit nho va chua co
c4c chi tiéu cu thé nén ¢ day ngudn thay thé s&
la cac NMND. Tai liéu tinh toan cua cac NMTD
thay thé bao gdm: Suit dau tw, chi phi quan ly
van hanh c6 dinh, chi phi quan ly van hanh bién
dong, dac tinh tiéu hao nhién li¢u, du bao gia
nhién liéu, doi song kinh té cua cong trinh, ty I¢
dién tu dung, suat su cd, ton that, hé sé chiét
khau,... Tai liéu vé HTD gom: Biéu d6 phu tai,
ké hoach phét trién ngudn dién toan quéc theo
cac giai doan.

* Co cau gia dién nang mua kho (C, ) bao gom:

- Chi phi c¢6 dinh hang nim:
Cl =K} +C" =k,.CRF +C>M
- Chi phi bién db6i hang nim:
C :C\?M +Cvf :C\?M +C¢ Iy
- Tong chi phi hang nam :
C. =C! +C,.(CF.8760)

B C,’:\l +C, .(CF.8760) C,':\I +C,

‘ CF.8760 CF.8760

Trong do:

CY : Chi phi ¢ dinh hang nam trén mot don vi
cong suat lap may ($/kW-y)

K : Chi phi d4u tu hang ndm phai tra dé hoan
lai s6 vn ban dau ($/kW-y)

k, : SUAt dau tu trén mot don vi cong suat lap
méy ($/KW)

i.(L+i)"
A+i)" -1
i : hé s6 chiét khau (%), lay i = 10%.

n : doi séng kinh té cua cong trinh (ndm).

CRF : hé s6 hoan von déu, CRF =
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CoM': Chi phi quan Iy van hanh cb dinh hang
nam ($/kW-y)

C, : Chi phi bién d6i hang nam trén mot don vi
dién nang ($/kWh)

CoM: Chi phi quan Iy van hanh bién doi hang
nam ($/kWh)

C, : Chi phi nhién liéu cua tram thay thé
($/kWh)

C; : Gid nhién liéu ($/kJ hoac $/kcal)

r.: Suat tiéu hao nhién lieu (kJ/kWh hoic
keal/kwh)

C,': Téng chi phi hang nim trén mot don vi

cong suat lap may ($/kW-y)

CF.8760: s6 gio lam viéc ctia Ex trong nam.

C,: Tong chi phi hang nim trén mot don vi

dién nang hay gia dién nang mua kho ($/kWh).

Trong d6, phan chi phi __C¢  duge xem nhu
) CF.8760

chi phi c6ng suat duogc thu hoi vao cac gio cao

diém mua kho.

CF : Hé sb phan &nh ty sé giita thoi gian lam

viéc cua Ex trén tong so thoi gian. CF ciing phan

anh vi tri lam viéc cuia NMTD trong can bang

cbng suat cua hé thong.

Gia dién nang mua kho C, phu thugc rat nhiéu
vao nguon thay thé va hé sé6 CF, C, =f(CF). bé
xay dung quan hé nay, tién hanh tinh chi phi

(of0] e} \[e]3]2

cho cac NMND c6 kha ning thay thé cho tirng
giai doan ung vai cac gia tri CF khac nhau (thay
doi tir 5% dén 95%).

Pé xac dinh C, cho NMTD mé rong can phai
biét s6 gior 1am viéc phu dinh va tir 46 xéc dinh
duoc hé so CF. Ung vai gia tri CF, tra quan hé
C, =f(CF) ctia NMND c6 gia thap nhat s& tim
duogc gia dién nang mua khoé tuong ng.

* Co cAu gia dién nang mua mua (C_):

C,=C"+Cy

Nhu da phén tich ¢ trén, gia dién ndng mua mua
chinh la phan chi phi bien doi, trong do chu yeu
14 phan chi phi nhién li¢u cia NMND thay thé
chiu giam san lugng dién trong mua nay.

3. AP DUNG TiNH TOAN

Ap dung phuong phap luan néu trén d tinh toan
chi phi ctia cac NMND tir d6 danh gia hi¢u qua
thay thé ciia NMTD mé rong. Cac NMND dua véo
tinh toan dya trén ké hoach phét trién ngudn dién
theo tirng giai doan trong du thao Quy hoach dién
VI [1]. Céc thdng sb kinh té - k§ thuat ciia cac
loai hinh cdng nghé nhiét dién duoc lay theo Cam
nang Cong nghé Viét Nam nam 2019 [10] va dy
thao Quy hoach dién VIII. Sé liéu dau vao phuc vu
tinh toan duoc trinh bay tir cot (1) dén cot (9) &
Bang 2 cho giai doan 2020-2029 va ¢ Bang 3 cho
giai doan 2030-2045.

Két qua tinh toan quan hé C, = f(CF) cho cac
loai NMND cho giai doan 2029-2030 dugc thé
hién & Hinh 1 va cho giai doan 2030-2045 thé
hién ¢ Hinh 2.

Bang 2 : Cac thong sb kinh té - ky thuat va két qua tinh toan cho cac loai NMND
giai doan 2020 -2029

Nhién ce e Nguon | Ky n| cM | ™ h Cy C C,
ong nghé
ligu 9 nane nlieu | $/kW |nam |$/kW-y | $/MWh |kI/kWh| $/GJ | $/kWh | $/kWh
(7) ) ) @ | 5| (7) (8 @ | a0 | (1)
Tuabinkhihén| Noi | 930 | 25 | 2935 | 219 | 6207 | 9,44 | 0,198 | 0,061
hop Nhap
] (TBKHH) (LNG) 930 | 25 | 2935 | 219 | 6207 | 10,41 | 0,204 | 0,067
Khi
Tuabin khichu | Néi | 620 | 25 | 23,2 0 10909 | 9,44 | 0,197 | 0,103
trinh don Nhap
(TBKCTD) (LNG) 620 | 25 | 23,2 0 10909 | 10,41 | 0,207 | 0,114
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Nhien| . |Ngusn| ku | n cM M| o | e | C |G
ong nghé
lieu 9ng nlieu | $/kW | nam | $/kW-y [ $/MWh | kI/kWh| $/GJ | $/kWh | $/kWh
(7 <) 3) “) | 5 (6) (7) &) Q) (10) (77)
! Noi 740 | 25 15 5 7579 | 9,44 | 0,174 | 0,077
béng co dot
Nhap
trong (ICE) 740 | 25 15 5 7579 10,41 | 0181 | 0,084
(LNG)
Nhiét dién No i 1515 | 30 30,5 2,3 10000 | 3,18 | 0,240 | 0,034
than can toi
han Nhap | 1515 | 30 30,5 2,3 10000 | 3,43 | 0,242 | 0,037
(NP T _cth)
Than

Nhiét dién NoOi 1814 | 30 32,2 2,28 9474 | 3,18 | 0,274 | 0,032
than siéu t&i

han Nhap | 1814 | 30 32,2 2,28 9474 | 3,43 | 0,276 | 0,035
(ND T_sth)
Tuabin khi
DO 650 | 25 25 0 8182 | 16,55 | 0,234 | 0,135
. (TBK)
Dau -
béng co dot
DO 900 | 20 31,7 2,41 8000 | 16,55 | 0,274 | 0,135
trong (ICE)
07"
<o~ TBKHH ki
0.6 O-TBKCTD ks
\ ICE klu
0.5 X -NDT cth
= \ »-NDT sth
= 04 —4=TBK_DO
=
s : -ICE_DO
=03 ‘9\\\
~ i s
N A.
02 A
‘5\5 A s e s e SN
01 u\'ﬁ‘éﬂﬂDDunommoa
A e N
0.0
0.0 0.1 0,2 0.3 04 05 0.6 0.7 0.8 0oL 10
CF

Hinh 1: Quan h¢ Cx = f(CF) cua cac logi NMND giai doan 2020-2029

Bang 3: Cac thong s6 kinh té - ky thuat va két qua tinh toan cho céc loai NMIND
giai doan 2030 -2045
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Nhien | |Nguon| Ky | n cM oMo | ¢ | & | Cy
dng nghé
lieu 9ng n.lieu | $/kW | nam | $/kW-y | $/MWh | kJ/kWh| $/GJ | $/kWh | $/kWh
(7 <) 3) “) | 5 (6) (7) 6) Q) (10) (77)
Tuabin khihdn| Noi 870 | 25 28,5 2 6000 | 9,44 | 0,188 | 0,059
hop Nhap
870 | 25 28,5 2 6000 | 11,26 | 0,199 | 0,070
(TBKHH) (LNG)
Tuabin khi chu | Néi 580 | 25 22,5 0 10000 | 9,44 | 0,183 | 0,094
Khi trinh don Nhap
580 | 25 22,5 0 10000 | 11,26 | 0,201 | 0,113
(TBKCTD) | (LNG)
A . No i 690 | 25 13,6 4.5 7500 | 9,44 | 0,166 | 0,075
boéng co dot Nh
a
trong (ICE) P 690 | 25 13,6 4.5 7500 | 11,26 | 0,179 | 0,089
(LNG)
Nhiét dién Néi | 1503 | 30 29,5 2,1 10000 | 3,55 | 0,241 | 0,038
than can toi
han Nhap | 1503 | 30 29,5 2,1 10000 | 4,02 | 0,245 | 0,042
(ND T _cth)
Nhiét dién Néi | 1776 | 30 31,5 2,2 9231 | 3,55 | 0,271 | 0,035
than siéu téi
han Nhap | 1776 | 30 31,5 2,2 9231 | 4,02 | 0,276 | 0,039
(ND T_sth)
Than
Nhiét dién Néi | 1998 | 30 | 42,9 2 8372 | 3,55 | 0,306 | 0,032
than trén siéu
téi han Nhap | 1998 | 30 | 429 2 8372 | 4,02 | 0,310 | 0,036
ND T tsth
Nhiét dién Néi | 2500 | 30 50,9 2 7200 | 3,55 | 0,367 | 0,028
than trén siéu
té¢i han caitién| Nhap | 2500 | 30 50,9 2 7200 | 4,02 | 0,371 | 0,031
ND T_tsth ct
Tuabin khi
DO 608 | 25 25 0 8182 |25,30| 0,301 | 0,207
. (TBK)
Dau -
Dong co dot
DO 839 | 20 31,7 2,41 8000 |25,30| 0,336 | 0,205
trong (ICE)

6

TAP CHi KHOA HOC VA CONG NGHE THUY LOI SO 72 - 2022




C (80 Wh)

-
—————

Hinh 2: Quan h¢ Cx = f(CF) cua cac loai
NMND giai doan 2030-2045

Tir két qua tinh toan cho thay su thay di cua
gia dién nang mua kho theo hé s6 CF. Muc do
thay doi cang Ion khi hé s CF cang nho. Hé sé
CF cang nho, tic sb gid 1am viéc cua Ex cang it
hay vi tri lam viéc cua tram phat dién cang dich
Ién phan dinh biéu do phu tai, thi gia phat dién
cang lén. Theo co ciu gia, khi hé sé CF cang
nho gia dién niang s& phy thudc cang nhiéu vao
phan chi phi ¢cé dinh. Nguoc lai, gia dién ning
s& phu thudc cang nhiéu vao phan chi phi bién
d6i khi hé s6 CF cang lén. Nhu vay, tiy thudc
vao gia tri cia hai thanh phan chi phi nay ma
dan dén sy bién doi nhiéu hay it. Dién hinh nhu
cac loai NMND than, phan chi phi ¢ dinh rat
I6n trong khi chi phi bién d6i rat nho nén cac
duong quan hé C, = f(CF) di thé hién rat rd
diéu nay — gia tri C, c6 su biét doi rat lon theo
hé s6 CF. Tur duong quan hé caa cac loai
NMNBD than cho thdy, cac NMND nay s& phu
hop va hiéu qua cao khi lam viéc & phan géc
biéu do phu tai (vi tri c6 hé sé CF 16n).

NMTD m¢ rong dugc x@y dung co co vai tro
cha yéu la phi dinh biéu db phu tai trong moa
kho. Vi thoi gian phu dinh 1a 05 gio trong ngay
va mua kho duoc tinh la 8 thang, tir thang 11
dén thang 6 nam sau, twong ung véi hé sb CF =
1040/8760. Ung véi gia tri CF s& tinh dugc C,

[ KHOAHOC CONG NGHE |
cho ting loai NMND, két qua duoc thé hién
trong cot (10) & Bang 2 cho giai doan 2020-
2029 va ¢ Bang 3 cho giai doan 2030-2045. Tur
két qua nay chon duoc phuong an NMTD thay
thé hop Iy nhat (c6 gia dién thip nhét va c6 vai
trd, ché do lam viéc twong ty) d6 1a NMND
dong co dét trong sir dung khi noi, véi: C, =
0,174 ($/kWh) cho giai doan 2020-2029 va C,
= 0,166 ($/kWh) cho giai doan 2030-2045.

Gi4 dién nang mua mua C_, theo két qua tinh
toan dugc thé hién trong cot (11) trong hai bang
(Bang 2 cho giai doan 2020-2029 va Bang 3
cho giai doan 2030-2045), phuong an NMND
thay thé hop ly nhat (c6 chi phi thap nhat) la
NMNBD than siéu tGi han sir dung than noi, véi
C,,= 0,032 ($/kWh) cho giai doan 2020-2029
va con giai doan 2030-2045 1a NMNBD than trén
siéu téi han cai tién st dung than noi, véi C =
0,028 ($/kWh).

4. KET LUAN VA KIEN NGHI

Viéc phat trién cac du an NMTD mo rong hién
dang 1a mot giai phdp phu hop va hiru hiéu
nham phu dinh biéu d6 phu tai va giap HTD
van hanh an toan, 6n dinh trong bdi canh tich
hop ty trong nguén NLTT ngay cang ting.
Trong tuong lai, khi cdng nghé ché tao pin luu
trir ning lugng phat trién va co gia thanh hop
ly, cac hé thong pin luu trit nang lugng sé dugc
xay dung. Khi do, cac NMTD noi chung va
NMTPD mé rong néi riéng sé dong hanh cuing
hé thong pin luu trir niang lwong giup HTD
duoc van hanh 6n dinh, an toan va tin cay.

Hiéu qua caa cac NMTD mé rong can duoc
danh gia theo quan diém hé théng duya trén hiéu
qua thay thé. Trong d6, phan biét rd vai trd cua
dién nang mua kho va mua mua. Bén nay van
chwa ¢6 co ché chinh sach gia dién cho NMTDH
m& rong. Bai bdo da dua ra phuong phép luan
trong viéc danh gia hiéu qua thay thé cua
NMTD mé rong, 1a co s gilp cho viéc xay
dung co ché chinh sach gia dién cho cic NMTDH
mé rong.
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KHOA HOC CONG NGHE

Tur két qua &p dung tinh toan cho hai giai doan  rong nhiam mang lai hiéu qua trong thuc thé
2020-2029 va 2030-2045, chon dugc phuong  san xuat. Can phai ndi riang, két qua tinh toan
&n tot nhat cho viéc tinh toan ngudn dién thay  phu thudc vao sb liéu dau vao. Khi cac sb liéu
thé khi tinh toan dau tu cac du an NMTP mé  nay thay ddi can dugc cap nhat va tinh toan lai.
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