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Toém tat - Nang Iuo'ng taitao (NLTT) ndi chung va dién mat troi noi
riéng la nhirng nguon nang lweng sach ma hién nay co gia thanh
dét hon so v&i cac nguon nang luong truyen thdng khac. Mét trong
nhitng co ché dé hé tro' phat trién nguén nang lwong nay la xay
dwng gia mua dién phu hop. Bai bao dwa ra md hinh tinh toan gia
mua dién feed-in tariffs (FIT) c6 tinh dén cac yéu té déc thu cua
nha may mat troéi cé quy mo Ién, dé la sy thay ddi mire d6 birc xa
mat troi tai noi dat nha may va cac diéu kién ndi lwdi khac nhau.
Bai bao dworc tinh toan cho cac khu vye dai dién khac nhau tai Viét
nam, d6 la cac khu viwc Tay Bac, Dong Bac, Bac Trung B, Nam
Trung Bo va Tay Nguyén, va Nam Bo cua Viét Nam, tlr d6 cé so
sanh va kién nghi vé& nhirng chinh sach gia mua dién hién tai.

Twr khéa - nang luvgng mat troi; gia feed-in tariffs; FIT; gia NLTT;
gid wu dai NLTT; co ché khuyén khich NLTT.

1. Pit van dé

Vén dé phat trién nang luong bén vimng la mdi quan tim
hang dau clia tat ca cac qudc gia trén thé gidi, nham dam
bao ngudn dién lau dai va giam thiéu cac tic dong xdu dén
moi trudng do phai sir dung cac ngudn ning luong hod
thach. Str dung ngudn ning lugng téi tao (ndng luong gio,
mdt troi, biomass v.v.) voi tiém nang vo tan da tre thanh
Xu the phat trién tat yéu ctia moi qudc gia. San xuét dién tir
ngudn niang lugng mit troi (NLMT) 1a mot nganh cong
nghiép da va dang phat trién rat manh mg, cung voi sy tién
bo khong ngumg vé cong nghé ché tao cac tdm pin ning
luong, di dap tmg nhu cau st dung niang luong cia con
nguoi ngay cang dang ké, tao ra hang triéu viéc 1am mai tir
chudi san xudt, cung tmg va van hanh cac hé théng NLMT.
Riéng trong nam 2016 (Hinh 1) trén thé gi6i da lap thém
khoang 75 GW cong sudt dién mat troi, nang téng cong
suét Iip dat trén toan thé gidi 1én dén 303 GW, tang 32,89%
so voi nam 2015.

Ggavats
30
g Werld Taal

303 Gigawatts
300 .75
250 —
200 177 '
50 13- T Previous
Total o i

global 70
capacity

006 007 008 2000 W0 0N A2 AT 14 WE A

Hinh 1. Biéu 4,2‘6‘ tong cong sudt lﬁfp dat nha may dién PV toan
the gioi twr nam 2006 dén nam 2016 [1]

Abstract - Renewable energy (RE) in general and solar energy in
particular are clean energy sources that are more expensive than
traditional energy sources. One of the mechanisms to support the
development of this source of energy is to build a suitable electricity
purchase price. This paper provides a model for calculating feed-in
tariffs (FIT), taking into account the specific factors of a large-scale
solar power plant such as the change in the level of solar radiation at
the site and different grid connection conditions. The paper calculates
feed-in tariffs for different representative regions in Vietham such as
the North West, the North East, North Central, South Central, Central
Highlands, South Vietnam for comparison, and also gives
recommendations on current electricity purchase price policies.

Key words - solar energy; feed-in tariffs; FIT; renewable energy
tariffs; renewable energy Incentive payments; renewable energy
incentive mechanism.

Trung Qudc duge xem 1a mot dat nude dimg dau vé
tong cong sudt lap dat dién mit troi, tinh dén cudi nam 2016
la 77,4 GW, dung thir nhi 1a Nhat Ban véi 42,8 GW, va
nude Puc c6 41,3 GW, dung thir ba. Viét Nam dugc xem
1a mot qubc gia ¢ tiém ning rat 16n vé ning lugng mat
troi, dac biét o cac khu vuc Tay Nguyén, Nam Trung Bo
va mién Nam, véi cuong do buc xa mat troi trung binh
khoang 5 kWh/m?/ngay, tuy nhién cong suit dién mat troi
hién nay trén toan qudc chi méi vai MW. Vi vdy, viéc xdy
dung chinh sach dé thuc day su phat trién ning lugng mat
troi tai Viét Nam 1 vin dé can thiét va cdp thiét hién nay.

2. Tém tit cic loai cong nghé nha may dién mit troi
quy m6 1én

Hién nay c0 hai loai chinh nha may dién mat troi quy
m6 16n (Hinh 2) nhu sau:

Loai quang di€n mat troi: sir dung cac thm pin mat troi
ghép lai v6i nhau thanh mé-dun, nhitng tim pin nay bién
d6i truc tiép anh sang thanh dong dién mot chiéu DC qua
bo nghich luu inverter dé tao ra dong xoay chiéu AC va hoa
vao luéi dién qubc gia. Vé mit cong nghé san xuat, tim pin
¢6 nhiéu loai khac khau nhu don tinh thé, da tinh thé, dang
phim mong, v.v.

Loai nhiét dién mat troi: dung cong nghé chuyén doi
ning lugng &nh sdng mat troi thanh nhiét ning, nang lugng
nhiét ndy sau d6 dugc ding dé lam néng chit long hodc
chét rn diéu khién tua bin hoi, dong co dién hoac cac thiét
bi khéc dé tao ra dién xoay chiéu. Trong loai ndy c6 4 nhom
cong nghé khic nhau 1 loai sir dung theo kiéu mang
parabol, theo kiéu thap ning lugng, theo kiéu cd dng khoi
(solar chimney) va theo kiéu str dung dong co Stirling.
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HInn 2. Cac loai cong nghé dién mat troi quy mo lon:
() Quang dién; (b) Nhiét dién kiéu parabol; (c) Nhiét dién kiu
thap; (d) Nhiét dién kiéu ong khoi; (e) Nhiét dién kiéu Stirling

3. Chinh sach hién tai ciia Viét Nam vé dién mat troi

Hién nay Chinh phu Viét Nam cting da c6 nhiing chinh
sach cu thé dé khuyén khich phat trién cac ngudn nang lugng
tai tao noi chung va dién mat troi ndi riéng. Ngay 11 thang 4
nim 2017, Chinh phu di ban hanh Quyét dinh sb
11/2017/QD-TTg vé co ché khuyén khich phat trién cac du an
dién mat troi tai Viét Nam [1]. B6 Cong thwong da c6 thong
tw 16/2017/TT-BCT ngay 12 thang 9 nam 2017 qui dinh bén
mua dién c6 trach nhiém mua toan bg san luwgng dién tir cac
du 4n ndi ludi voi gia mua dién FIT 129,35 UScents/kWh [2].

4. Pinh nghia vé FIT

Feed-in Tariffs (FIT) la muc gia dién do Chinh phu cta
c4c qudc gia qui dinh dé cac nha san xuit dién tir nguon nang
luong tai tao duoc ban 1én ludi dién nham myc dich khuyen
khich phét trién, ting strc canh tranh cua cac nguon nang
lwong ndy so véi cac ngudn ning luong truyén thong. Ngoai
ra, co ché Feed-in Tariffs con rang bugc cac don vi mua dién
phai mua véi gia qui dinh v6i bt ky cong suat phat dién nao
trong thoi gian dai han (thuong tir 15-25 ndm) thong qua hgp
ddng giita nha san xuit dién va nha mua dién. Co ché gia
FIT ndy sé& duoc thay ddi tity theo cac loai hinh ning luong
khac nhau nhu thiy dién, di€n gid, dién sinh khéi, biogas
hay dién mat troi... Thém vao do, muc gia FIT ciling thay ddi
theo chu ky 4-5 nam. Cac nam dau, gia FIT s& cao hon cac
nam tiép theo nhim muc dich tao dong lyc cho cac nha san
xuat dién tir nang luong tai tao phat trién .cong nghé, giam
gia thanh, dua gia nang lugng tai tao dén gan véi muc gia thi
trudng cua cac loai nang lugng hoa thach khac nira.

5. Phwong phap tinh gid FIT
5.1. Céc phwong phdp di cé va wu, nhwoc diém

Mot trong nhitng phuong phéap tinh gia FIT co ban la dya
trén chi phi ctia ca vong doi dy an va san lugng phat dién cd
dugc. Chi phi ca vong doi dy an bao gdm chi phi dau tu ban
dau, chi phi van hanh bao dudng, chi phi nhién lidu dé van
hanh, cac hé s6 lam phat, va cong thém mot phﬁn lgi nhuan
cho nha dau tu [4]. Phuong phap nay don gian, sat véi chi
phi dau tur theo timg cong nghé, tuy nhién chua danh gia
duoc cac yéu to thay ddi do dic thii ciia mdi loai hinh ning

luvgng. Phuong phap chi phi tranh dugc tuc 1a chi phi san
xudt 01 kWh ctia t6 may phat c6 chi phi cao nhat trong hé
thong dién qudc gia. Chi chi tranh dugc dugc tinh theo timg
muia khé va miia mua, theo gio cao diém, gio trung binh va
gio thap diém [5]. Phuong phap gia c6 dinh: thong thudong
dua vao gia dién thi truong, cac nha hoach dinh chinh sach
dua ra gia c6 dinh cao hon gia thi truong dé dam bao khoan
loi nhuan cho cac nha dau tu [5]. Phuong phéap nay thuan loi
cho nhiing qudc gia co thi trudng canh tranh véi gia dién
minh bach. Phuong phap xac dinh gia thong qua dau thau 1a
phuong phap cho phép cac nha phat trién dy an dién chao
thau rong rai, chon ra gia chao thap nhat dam bao du cac didu
kién k¥ thuét theo yéu cau [6].

5.2. Ham muc tiéu dé tinh gia dién FIT
Cong thirc tinh FIT nhu sau [7]:
FIT = LCOE + Ki 1)

Trong do:
2o )

>
t=1 (1+i)t

FIT: Gia dién Feed-in Tariffs [USD/kWh];

LCOE: Chi phi san suat dién qui dan trung binh
[USD/KWh];

Kin: Hé s6 lgi nhuan cho nha dau tu [USD];

I Tong chi phi dau tu ban du va tai dau tu trong nim
tha t [USD];

M: Téng chi phi van hanh va bao dudng san xuat trong
nim thir t [USD];

E:: San luong dién san xuét trong nam thir t [MWh];

Fe: Téng chi phi nhién liéu trong nam thir t [USD];

i Ty suat chiét khau tai chinh [%];

n: Doi séng kinh té ciia nha may dién mat troi, n = 25 nam;

t: Nam trong doi séng kinh té cua nha méy [1, 2,... n].

LCOE la chi phi san suat di¢n qui dan trung binh dugc
tinh bang ty 1€ gitta tong chi phi dau tw ban dau, chi phi tai
dau tu, chi phi van hanh bao dudng va chi phi nhién liéu
trén tong san lugng phat dién [7]. LCOE phan anh gia dién
thip nhat ma tai muc gia nay tong doanh thu c6 dwoc chi

méi can bang du véi tong chi phi bo ra, nhung chua bao
gom khoan lgi nhuan danh cho nha dau tu.

LCOE = (2

Yéu t6 mang tinh ddc thu cua nha may dién mat troi
dugc dé cap trong bai bao 1a muc do birc xa mat troi cta
cac khu vuc khac nhau tai noi xay dung nha may. Mirc d6
birc xa mat troi khac nhau s€ 1am thay ddi san lugong daura
cua nha may, mirc 4§ buc xa cao s& cho san lugng dau ra
16n va nguogc lai. Mot yéu td dic thu khac c6 xem xét dén
1a diéu kién ddu nbi dén ludi hién tai, néu & khoang cach
xa thi tong chi phi ddu tu 16n. Nhu vay, hai thong s6 13 tong
mirc ddu tu va san lugng dau ra déu 1a cac bién ctia ham
muc tiéu, nén né s& anh huong dén gi tri FIT.

5.3. Mo phong qud trinh tinh todn gid FIT cé xét dén cic
yéu té thay doi dic thit

Xuét phat tir thuc tién trién khai cac du 4n nang lugng
mdt troi tai Viét Nam, trong bai bao de xuat phuong phap
tinh toan gia FIT véi so do khoi dugc trinh bay nhu & Hinh
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3. Cac budc tinh toan dugc két hop giita phan mém PV Sys
V6.62 va chuong trinh do cdc tac gia xay dung trén phan
mém Excel va duogc dé xuat cu thé nhu sau:

Dix lidu v& dia diém Dix lidu Chi phi dau tu
xay dung, thong s6 ky ban diu, O@M, Chi
thuat va cong nghé phi khac
cua thiét bi chinh
v
PVSyst VV6.62
v v

Tinh toan

Excel sur dung céng thure (1)

Y
Xuét két qua

Hinh 3. So d6 khéi qud trinh mé phong

Buée 1: Nhap s6 lidu kinh tuyén, vi tuyén, do cao cua
dia diém xay dung so v6i mat nude bién, dit liéu vé didu
kién k¥ thuat cong nghé cac thiét bj chinh vao chuong trinh
PVSyst V6.62.

Buée 2: Chay chuong trinh phan mém PVSyst V6.62
dé tinh ra san luong dién cho ca nam.

Buée 3: Nhap cac dir liéu chi phi dAu tu, chi phi O@M,
cac chi phi lién quan khac vao Excel.

Budce 4: Nhap dir liéu vé san luong dién tinh dugc tu
PVSyst V6.62 vao Excel, két hop véi cac dit liéu & Budc
3, chay cong thirc (1) dé tinh ra két qua.

Bucc 5: Tlep tuc nhép li€u cho ting phuong an theo
yéu t6 bién di dé xuét ra két qua trong timg truong hop
tuong Gng.

5.4. Dir ligu dau vio

Phuong an co sé dugc tham khao theo s6 liéu cua nha
may dién mat troi 50 MW tai tinh Khanh Hoa véi tong dién
tich xdy dung 1a 70 ha, cong suat lip dit nha may 1a
61,1 MWp, cong suit ndi vao ludi dién qudc gia 1on nhat
50 MWac, loai cong nghé - nha may quang dién st dung la
188.000 tam PV loai poly-Si, cong suat dinh mirc 325 Wp,
50 bo inverter: 1.000 kWac, 2 MBA 0,4/22 kV c6ng suét
1.250 kVA, 24 MBA 0,4/22 kV-2.500 kVA, 10 km duong
day d4u ndi 110 kV va TBA 22/110 kV 63 MVA. Dy an sit
dung 20% vén tu ¢, 80% von vay thuong mai véi 13i suit
8,6%/nam, voi tong mirc dau tu khoang 1.261 ty dong,
trong d6 cong tic dén bu giai phong mit bang khoang
35 ty ddng (trung binh 0,5 ty ddng/ha). Cac thiét bi ciia nha
may dién mat troi déu co tudi tho khoang tir 20-25 nam,
riéng thiét bi inverter c6 tudi tho khoang 10 ndm, do d6 chi
phi tai dau tu dugc tinh cho nam tha 11 dbi vai inverter voi
tri gia 111 ty ddng. Chi phi van hanh, bao dudng hiang nim
bang 2% tong chi phi dau tu ban dau, chi phi nhién li¢u dbi
v6i dy an dién mit troi bang 0. Hé s6 loi nhuan (Kin) duoc
gia dinh bang 0,3 cents dua trén co s¢ ty 1€ loi nhuan sau
thué trén tong doanh thu khoan 3%.

PVSyst V6.62 1a phan mém ciia hing PV Syst SA duoc

str dung dé md phong va tinh toan san lwong dau ra cé sir
dung dir liéu birc xa mat troi tir nguén MeteoNorm 7.1 két
hop véi dit liéu khac vé toa do noi vi tri xay dyng, chiéu cao
so voi mét nude bién, tong cong suét lip dat tim pin, cac dit
liéu lién quan dén thong s6 k¥ thuat va cong nghé céc thiét
bi chinh. Dya trén phuong an co sd, tiép tuc chay mo hinh
theo céc yéu t6 bién ddi cho timg khu vuc dai dién nhu ¢
Bang 1 va cac diéu kién dau ndi khac nhau nhu & Bang 2.
Bdng 1. Dit liéu cac khu vuc dai dién va toa do

Ten cac dkizllj vwe dal | h dai dién| Vi tuyén |Kinh tuyén
KV1: ”l:ﬁy Bic Lang Son 21°51’ B | 106°45° b
KV2: Dong Bic Son La 21°19°B | 103°54’ b

KV3: Bic Trung Bo | Quang Tri | 16°44°B [ 107°11°D

KV4: Tay Nguyén va . N ont» 0N
Nam Trung B Khénh Hoa 12°01° B | 109°09’ b
KV5: Nam Bg Bac Liéu 09°15° B | 105°45’ b

Bing 2. Cdc phuong dn tinh todn khac nhau

PO Y S Téng mirc

TT PA Quy MO nha may va dau noi dAu tur

Cong sudt 50 MWac, 12 km ,

1 PA;" dudng day 110 kV ddu néi, 01 1;;6; ty
s TBA 22/110 KV 63 MVA ong

Cong suét 50 MWac, 20 km 1,289 19

2 | PAl | duongday 110 kV d4u ndi, 01 tn Y
TBA 22/110 KV 63 MVA ong

3 | pay | Cong sudt 50 MWac, 01 TBA 1.232ty
22/110 KV 63 MVA dong

6. Két qua

Céc két qua tinh toan gia FIT theo cac phwong an va
khu vyc khac nhau dugc trinh bay ¢ Bang 3 va thé hién su
so sanh trong cac biéu dd ¢ Hinh 4.

Bing 3. Két qua tinh gid FIT theo cdc phwong dn

Tén cac khu vuc | Phuong an co sé¢
T dai dién theo ciac khu vue PAL | PA2
1 KV1: Tay Bic 11,23 11,44 | 11,01
2 KV2: Déng Béc 9,93 10,11 | 9,74
3 |KV3: Béic Trung Bé 9,33 951 | 9,15
KV4: Tay Nguyén
4 | Ui Nam Trung Bo 7,83 7,97 | 7,68
5 KV5: Nam Bb 9,19 9,36 | 9,02
14 1Cents
11,44
12 11,23 1101 9911
9,93 9,51 9,36
10 e,
8 |+ - — " PA co so
mPA1
6 4 _— -
PA 2
4 4 _— -
2 4 _— -
0 4
KVl KV2 KV3 KV4  KV5

Hinh 4. Bdng tinh gid FIT theo cdc phuwong dn
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Nhan xét 1: Theo két qua ¢ Bang 3 va Hinh 4 ta thiy,
gia dién FIT ctia nha may dién mat troi quy md 1on thay doi
16n phu thude vao vi tri dia 1y dugc xay dung theo ting khu
vuc. Voi gia mua dién FIT cta Chinh phu qui dinh nhu hién
nay la 9,35 cents/kWh thi chi c6 cac du 4n nha may di¢n mat
troi dit tai cac khu vue tir mién Trung tr¢ vao 1a méi kha thi
vé mit tai chinh dé trién khai xay dung, trong d6, tai khu vuc
Nam Trung Bo va Tay Nguyén la t6t nhat. Cac du an thugc
khu vic mién Bic 1a khong kha thi. Ngoai ra, gia dién FIT
cling bi anh huong boi diéu kién dau ndi dén ludi dién hién
tai, v6i chidu dai ludi dién dau ndi trén 20 km thi chi duy
nhét cac nha may tai khu vye Nam Trung B va Tay Nguyén
mdi kha thi. Trong cac trudng hop du kién co giam gia sau
khi d4u thau, két qua tinh toan gia FIT cua cac phuong 4n
duoc trinh bay va so sanh trong cac biéu db tai Hinh 5.

Nhén xét 2: Truong hop gia hop dong EPC (hop dong
thiét ké, xay dung va lap dat) giam voi mire tir 5% dén 10%
gi4 dy toan, thi hau hét cac nha may trong cac khu vyc déu
kha thi chi ngoai trir khu vuc 1 Téy Bac nhu & phu luc 2 va
Hinh 5. Tuy nhién, diéu nay s& tiém 4n rai ro lién quan dén
chat lwong dién dau ra ciia nha may.

12 --Cents
77 s Y 105 1087
10
8
707
6 mKV1
KV 2
4 =KV 3
mKV4
2 mKV 5
0
Giam 5%
(XL+TB)
PA co 50 PA 1 PA2

Hinh 5. Bdng tinh gia FIT trong cdc truong hop giam gid

M6 hinh tinh gia FIT noi trén ctia bai bao chua xem xét
dén cac yéu 6 rang budc ctia hé théng dién nhu viée tic nghén
duong day truyén tai, hay sy thiéu hut cong suét phat du phong
ctia hé thong dién s& anh hudng dén sy van hanh 6n dinh, vi
nha may dién mat troi c6 dic thu 1a cong suét phat luon bién
ddi va khong on dinh theo diéu kién thoi tiét. Viéc anh huong
dén an ninh van hanh hé thng dién c6 thé dan dén budc phai
tam ngung van hanh nha may dién mat troi.

7. Két luan

Bai bdo di dua ra mé hinh gia dién FIT tinh dén cac yéu
t6 thay ddi mang tinh diic thu cua nha may dién mit troi c6
diéu kién birc xa khac nhau giita cac ving mién va diéu kién
d4u nbi dén ludi hién tai khac nhau, din dén gia dién FIT c6
thay doi rat 16n. Két qua ctia bai bao cho thay, viéc tinh gia
dién FIT ctia nha méay dién mit troi can phai xem xét dén cac

yéu t6 thay d6i mang tinh dic thu méi c6 thé khuyén khich
t6i da viéc phat trién cac du 4n dién mdt trdi trén toan lanh
thd Viét Nam, VA tao ra sy cOng bang giita cic nha dau tur
trong phat trién cac dy an dién mat troi tai Viét Nam. Céc
tinh toan va phan tich cho thay khu vuc hop 1y dé dau tu va
trién khai cac du an nang luong mit troi tai Viét Nam la cac
khu vye tir mién Trung tré vao, trong d6, khu viuc Nam
Trung bd va Tay Nguyén 1a tt nhat.
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PHU LUC
Phu luc 1. Két qua san hrong ciia chirong trinh PVSyst V6.62

T | e | e
KV1: Tay Béc 3,7 63,538
KV2: Péng Béc 4,15 72,132
KV3: Bic Trung Bo 4,53 76,880
KV4: Ta &n va
Nam ﬁg;ﬁg va 5,42 92,190
KV 5: Nam B9 4,59 78,042

Phu luc 2. Két qua gid FIT cua cac phu"o'ng an trong
truong hop di kién giam gid sau dau thau

PA o 56 PA L PA 2

Téncéc | Giam | Giam | Giam | Giam | Giam | Giam

Khuvwe | 5% | 10% | 5% | 10% | 5% | 10%

daidién | (XL+ | (XL+ | (XL+TB | (XL+ | (XL+ | (XL+

TB) | T8B) ) T8) | T8) | TB)

1 KvégcTay 10,77 | 1031 | 1097 | 105 | 1057 | 1012

2| KV2Z g5 | 911 | 969 | 928 | 934 | 895
Pong ch

3| KV3:Bac| go5 | 857 | 912 | 873 | 878 | 841
Trung Bo
KV4: Tay
Nguyén va

4 N el 7L | 72 | 785 | 733 | 787 | 707

Bo
5 | KV géNam 882 | 845 | 898 | 86 | 866 | 829

(BBT nhdn bai: 2411012017, hoan tat thii tuc phan bi¢n: 20/11/2017)



