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Tom tat

Trong céc hé théng quang dién maét troi |&p mai néi lwdi ndng lwong phét ra cé thé ban cho céc don vi dién
lue. Co ché hoat déng nay cho phép céc chd dau tw cé thé thu héi duwoc vén |&p dat déng thoi thoi gian thu
héi vén cta céng trinh phu thudc vao chinh séch gia dién. Trong bai béo ndy sé nghién ctu su tac dong cla
ba nhém néi dung trong chinh séch gié dién: (1) co ché bu gia (Feed-in-tariff) déi véi cac ngudn néng luong
tai tao n6i chung va mat trdi néi riéng, (2) gié dién béc thang va (3) gia dién theo thoi diém s dung.

Tu khéa: Bién mat troi 1ap mai ndi lwéi, Co ché tro gia, Gia dién bac thang, Gia dién theo thoi didm st
dung, thu hdi vén

Abstract

In grid-connected rooftop photovoltaic power systems, the generated electricity from these power systems
can be sold to the electricity serving ultity. This arrangement provide payback for investors to be able to take
the investment of their PV power system installation back and the payback period of the rooftop PV power
system installation depends on the tariff policy as well. In this paper, the impact of main factors of the tariff
policy are considered such as: (1) the Feed-in-tariff policy for renewable resources in general and for the

solar energy in particular, (2) Block meter tariff and (3) time-of-use tariff.

Keywords: Grid-connected rooftop PV, Feed-in-tariff, Block meter tariff, Time-of-use tariff, payback

1. Pit vén dé

Trong qui hoach phat trién niang luong va dién
lyc qudc gia, Nha nudc da dat nhiing muc tiéu kha
cao vé ty phan cua ning luong tai tao (NLTT) noi
chung va dién mat troi (PMT) noi riéng trong can
bang nang lugng toan qudc cho tuong lai gan. Dé
phat trién nhanh cac nguon dién sir dung NLTT trong
d6 c6 PMT nham dat dugc nhitng muc tiéu do, bén
canh nhiing yéu t& nhu khung phéap 1y, nguon vén,
nhiing van d& k§ thuat va cong nghé..., chinh sach gia
dién c6 tac dong hét sic quan trong. Trong khudn khé
clia bai bao nay s& d& cap 3 noi dung: (1) chinh sach
tro gia ddi voi cac ngudn dién sir dung NLTT, (2) tac
dong cua biéu gia ban 1é bac thang va (3) tac dong
ctia gia dién theo thoi diém sir dung.

2. Chinh sach tro gia FIT (Feed-in-tarrif) dbi véi
cac ngudn dién sir dung NLTT néi luéi

FIT duoc thira nhan la mot chinh sach thanh

cong dé thic day su phat trién nhanh sir dung ngudn
NLTT ndi chung va DPMT noi riéng. FIT bao gom 3
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yéu t6 cbt 16i: (1) co s phap 1y dé cac ngudn dién st
dung NLTT trong d6 c6 DMT duoc két ndi voi ludi
dién, (2) c6 hop dong ban dién dai han va (3) murc gia
ban dién c6 13i hop li cho nha dau tu. Viéc hoach dinh
FIT gan lién voi myc tiéu qudc gia (MTQG) vé phat
trién NLTT. Kinh nghiém cho thay, hang chuc nam
trude day (nhitng nam 2000 -2005) qubc gia nao co
MTQG rd rang va du manh déu co su phat trién vuot
troi vé NLTT hién nay. Chiang han, lay nhiing nim
2020 lam mdc thi Pac dua ra muc tiéu 47% dién
ning s dung 1a NLTT, Phap: 4,9GW cong suat
quang dién, Ailen: 40%, Scotland: 50%, An Dé:
14GW, muc tiéu cong suit diat cia PMT nam 2030 &
An Do 1a 52GW, Trung Quédc 1a 2000GW, Malaysia
14 6,5GW, Philippines 1a 1,528GW [15-28].

DPén nay hang trim qudc gia di xdy dung
MTQG, chinh sach phat trién va ké hoach hanh dong
NLTT. Nhiéu qudc gia c6 chinh sach hd tro dau tu
cho NLTT (Nhat, Trung Quédc, An Do, mot s6 bang
cua My, Uc, Ha Lan, Luxembour, Uganda, Syria ...),
kéo dai thoi gian tro gia, stra d6i muc tro gia, diéu
chinh ti 1€ giam thué hang nam. Mot s6 nude con tro
gia bang luat phap (Feed-in-law) va trg gia vao thué
(Feed-in-tax). Tai Viét Nam, Nha nuéc cling quan
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tam dén van d¢ tro gia cho NLTT, thé hién trong
nhiéu qui dinh ciia Tha tuéng Chinh phu va Thong tw
cia cac BO, Lién Bo. Chang han, Quyét dinh
37/2011/QB-TTg ngay 29/06/2011 vé co ché hd trg
cac du 4n dién gi6 tai Viét Nam (Nha nudc hd tro cho
bén mua dién khoang 1UScents/kWh tir cac nha may
dién gio), hoic gan day Quyét dinh s6 11/2017/Qb-
TTg ngay 11/04/2017 vé co ché khuyén khich phat
trién cac du an PMT tai Viét Nam, theo d6 gia mua
dién tr cac cong trinh PMT ndi lusi Ia
9,35Uscent/kWh tai diém giao nhan.

Nhiing quyét dinh nay da phan nao tao dong luc
cho cac nha dau tu vao NLTT. Riéng d6i véi dién mat
troi lip mai ndi lugi (PMTLMNL), ngoai tic dong
chung cua FIT, tac dong cua biéu gia ban 1¢ dong vai
trd rat quan trong cho sy phat trién.

3. Tac ddng cua biéu gia ban 1é dién sinh hoat bac
thang [1, 2]

Gia ban I¢ dién sinh hoat la mot trong giai phap
rat hiru hiéu dwoc nhiéu nudc trén thé gisi ap dung dé
quan 1i viéc s dung dién trong sinh hoat, c6 lién
quan dén 3 ddi tac chinh: Nha nudc, cac don vi dién
luc, nguoi dung dién.

Nha nuéc 1a cong cu dé diéu tiét nhu cau su
dung dién, khuyén khich st dung tiét kiem va hiéu
qua, bao ton tai nguyén ning luong va han ché tac
dong xau dén méi trudng. Pon vi Pién lyc: Doanh
thu ban 1€ tir dién sinh hoat dam bao khong phu thuoe
vao thiét ké cua biéu gia (s6 bac thang va budc nhay
gilta cac bac) dam bao muc loi nhuan hop i va phat
trién bén viing. Nguoi dung dién: Phu hop voi kha
ning chi tra cua khach hang, d6i tugng kho khin
dugc hd trg, dbi twong sir dung dién qua muc phai chi
tra nhiéu hon cho 1kWh tiéu thuy.

Bié’u gia ban l¢ bac thang duoc xdy dung trén co
So cac yeu to sau (hinh 1).
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Hinh 1. Biéu gia dién bac thang hién hanh cua Viét
Nam

Gia dién C; tang déan theo dién ndng st dung A
cua ho tiéu thu. Gigi han bién thién cua dién nang st
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dung trong mdi bac A A c6 thé 1a c6 dinh (chang han
nhue & Viét Nam, Han Quéc: AA; = 100kWh) hoic
thay d6i ( HongKong, Malayxia, Thai Lan...). Budc
nhay vé gia cua bac thang A Ci thuong duoc thiét ké
¢d dinh (HongKong: 14Hkcent/kWh/bac) hoic ting
dan déu (Han Quéc: 65 - 92,7 - 1371 -
291,8KRW/KWh). Mot s6 nuée c¢6 budc nhay giira
cic bac dugc thiét ké khong déu (Viét Nam,
Malayxia...). S6 bac thang trong biéu gia thuong bang
3 dn 8 tuy theo tung quéc gia (chang han nhu &
Nhat, Trung Quéc, Indonexia, Lao, Campuchia: n=3;
My, Malayxia: n=5; Han Qudc, Nam Phi: n=6; Thai
Lan, HongKong: n =7; Philippines: n=8). Tai Viét
Nam, sé bac cua biéu gia ban 1¢ dién da thay doi
nhiéu lan qua cic nim: truéc 1994 - 2 bac, 1994 - 3
bac, 1995 - 4 bac, 1997 - 5 bac, 2007 - 6 bac, 2009 - 7
bac, 2011 - 7 bac, 2014 <2017 - 6 bac. Khi lya chon
s6 bac thang va mirc gia cho mdi bac phai dua trén
nguyén tic 1a tong doanh thu trong toan hé thong dbi
Vi dién thuong pham dung cho sinh hoat khong thay
d6i, nghia 1a:

n
> CA=CuAn), )
i=1

Trong d6: n - s6 bac thang cua biéu gia; Ci, A -
la mtc gid va dién ndng tiéu thu cho sinh hoat tuong
ung trong toan hé thong ¢ bac thang tha i; Cy - gid
ban 1¢ dién trung binh qui dinh; Aw )| - tong dién
nang dung cho sinh hoat.

Trén d6 thi cua biéu gia bac thang (hinh 1),
diém dic trung M 1a giao diém giira dién ning su
dung trung binh thang cta hd gia dinh trong toan hé
thdng va gia ban 1¢ dién trung binh qui dinh. Cac bac
thang truée diém M ( c6 Ci < Cp) 1a nhitng bac thang
duoc tro gia, cic bac thang sau diém M la nhiing bac
thang phai tra gia cao hon gia ban 1¢ trung binh Cy.
Khi ho gia dinh ldp dat hé théng PMTLMNL tuy
theo cong suit lap dat, lugng dién nang phat ra tir
ngudén PMT s& cat bét nhitng bac thang cao trong
biéu gia ban 1¢ cho gia dinh, lam ting hiéu qua kinh
té clia cong trinh.

Vidu 1. HS gia dinh c6 lugng dién nang ti€u thu
trung binh thang At = 475kWh/thang (hinh 1), di¢n
nang do DPMT phat trung binh thang Apmr =
360kWh/thang (cong suét dat ciia dan pin mat troi Py
khoang 1,5kWp). Tién dién giam dugc hang thang
cua ho gia dinh:

Khi khong c6 dién mit troi: theo biéu gi4 hinh 1,
V6i 475kWh/thang thi gia dién phai tra 1én dén bac 6
(cao nhat) véi tong sb tién = 968425 (d/thang)

Khi cé dién mat troi: lugng dién ndng nhan tor
luédi 1a 475-360 = 115kWh/thang, twong ung véi bac
3 cua biéu gia va tong sb tién phai tra 1a 117640
(d/thang)



Tap chi Khoa hgc va Cong nghé 125 (2018) 017-022

Tién dién ma khach hang phai tra hang thang
giam duoc 1a 968425 - 177640 = 790875 (d/thang)

’Né‘u tinh theo gia dién trung binh (1747d/kWh)
thi s6 tién giam duoc la 628920d/thang, thap hon so
Véi tinh theo bac thang 1a 161865 (d/thang)

) Nhu vay yéi cach tinh trong vi du trén thi loi ich
do6i véi nha dau tu khi 4p dung biéu gia ban 1é bac
thang tang 1én khoang 25%.

4. Tac dong caa gia ban dién theo thoi gian sir
dung trong ngay (Time of use - TOU) [1,2]

Gia dién theo TOU dugc sir dung nham muc
tiéu diéu khién nhu cau sir dung dién (Demand Side
Management - DSM), tranh st dung dién vao gio cao
diém bang cach ap dat gia dién gid cao diém (C.q) cao
hon nhiéu so véi gia dién trong gio binh thuong (Ch)
va thip diém (Cuw). Vi mirc chénh léch hop i gitra
Ced, Cht, Cia khach hang sé tu nguyén diéu chinh qua
trinh sir dung dién sao cho van dam bao nhu cau san
XUit va hoat dong nhung tién dién phai tra thip nhét.
Tai Viét Nam, gia dién theo TOU duoc bit dau ap
dung tir ndm 1992: gio binh thuong (BT) tu 4h - 18h
(14 gio/ngay), gio cao diém (CP) tir 18h - 22h (4
gio/ngay) va gio thap diém (TD) tir 22h - 4h sang
hém sau (6 gio/ngay). Trong qua trinh ap dung do ty
1& cac thanh phan khach hang lam thay doi hinh dang
cua biéu dd phu tai nén da co diéu chinh trong qui
dinh cac khung gio Cb, BT, TD. Khung gio st dung
dién theo thoi gian trong ngay hién hanh tai Viét Nam
duoc gidi thiéu trong bang 1.

Bang 1. Khung gio st dung dién theo thoi gian trong
ngay
Truwéc 1/3/2009
1. Gi¢ binh thuong:
4:00 - 18:00 (14
gio)

Tur 1/3/2009
1. Gi¢ binh thuong:
a. Cac ngay tir tha hai dén thu
bay:
- Tr 4:00 - 9:30 (5,5 gio)
- Tur 11:30 - 17:00 (5,5 gio)
- Tr 20:00 - 22:00 ( 2 gio)
b. Chu nhat:
- Tr 4:00 - 22:00 (18 gi®)
2. Gio cao diém:
a. Céc ngay tir thir hai dén thir
bay:
- Tr 9:30 - 11:30 (2 gio)
- Tr 17:00- 20:00 (3 gio)
b. Chu nhat: khéng co gio cao
diém
3. Gio thip diém
Tit ca cac ngay trong tudn tir
22:00 dén 4:00 sang ngay hom
sau (6 gio)

2. Gid cao diém:;
18:00 - 22:00 (4
gio)

3. Gio thip diém:
22:00 - 4:00 sang
hém sau (6 gio)

Theo biéu do phu tai ngay thyc té hién nay cua
HTP Viét Nam [5] da xuét hién cao dlem trua tha 2
tir 13h - 16h (hinh 2) [4,5] lam ting tong sb gio cao
diém trong ngay 1én dén 8 gid. Cac nghién ctru thi
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diém vé DPMTLMNL tai Viét Nam [3, 4, 6] cho thay
s6 gio phat cong sut 1on nhat cia DMT trong ngay
phan Ion tring voi gio cao diém qui dinh cua hé
thong dién Viét Nam, ty I¢ dién ning PMT phat ra
trong gio cao diém so véi dién nang phat trung binh
ngay theo qui dinh hién hanh vé gio cao diém 1a
Acd/Aw khoang 27% , néu xét theo gid cao diém cua
biéu do thyc té thi ty |e nay khoang 53% (hinh 3).
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Hinh 3. Biéu d6 phét cong suat cia DMT

Nhu vay, néu gia ban dién theo TOU co6 chénh
léch gitra gio cao diém va gio binh thudng cang 16n,
chi tiéu kinh té - tai chinh cua cong trinh DPMTLMNL
cang cao.

Vi du 2. Mot nha cong cong (van phong cong ty)
lip dat mot hé théng dién mat troi vai cong suat dat
cua dan pin Pg = 140kWp c6 cac thong sO6 van hanh
dic trung nhu bang 2, cac thong sb cua phu tai nhu
bang 3 va hinh 4 [6], cac chi tiéu kinh té - tai chinh
cta h¢ théng PMTLMNL nhu bang 4.
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Bang 2. Cac thong sd dic trung cua hé thdng  Bang 4. Cac chi tiéu kinh té - tai chinh cua hé thong

DPMTLMNL [29] DPMTLMNL [29]
STT |  Céc thong sb dic trung bon 1 Gid tri sTT | Chcthdngsodic | 5o Gi tri
Vi trung
Cbong suét PV phat cuc dai FEpY 2
1 (Pma) kWp 140 1 Von dau tu (Var) dong 3694600000
Cbng suét PV phat cuc tiéu Nguon von: Von ty 0
2 | (Puin) kWp | 35 2| o, Vén vay & 1000
3 Séan lugng dién PV phat cuc kWh/ 918.3 Lai suat tiet kiém
dai trong ngay (Amaxng) ngay ' 3 ngan hang binh quan % 7
Séan lugng dién PV phat cuc kwWh/ (2017)
4 -2 . X 104,3 — % =
tiéu trong ngay (Aminng) ngay Lai suat vay ngan
5 San luong dién PV phat trung kwWh/ 578.08 4 hang binh quan % 12
binh ngay (Atbngay ) ngay ' (2017) i
Séan lugng PV phat vao ludi kWh/ Chi phi sir dung von 0
6 trung binh ngay (Aitbng) ngay 307,66 5 binh quan (WACC) & !
7 K = Acd/Atbng % 27 6 Thoi gian khau hao ndm 25
; . (n)
Bang 3. Cac thong so cta phu tai tiéu thy [29] Mitc d6 thodi hoa
7 p\/ ; %/mam 0,5
STT Cic thong sb dic trung B\Zn Gia tri 8 Phuong phép khau @
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Quan hé hiéu qua - chi phi dugc tinh dya trén
dién ning phat cua PV va dién nang trao doi giira ho
tiéu thu voi hé théng dién, ddng thoi phu thude chi
yéu vao vbn dau tu va chi phi van hanh. Dé chon
phuwong 4n dam bao hiéu qua kinh té tai chinh, can
xac dinh cac tiéu chuan danh gia cong trinh nhu gia
tri hién tai thuan (NPV), suit sinh loi noi tai (IRR),
thoi gian hoan von (th)....Céac chi tiéu kinh té - tai
chinh dugc xac dinh theo cac cong thuc sau [7,8]:

Gia tri hién tai thuan:

NPV = 3 (B, -C,) (1+1)* )
t=1
Hé s6 hoan von noi tai:
IRR = >'(B,—C,) (1+IRR)* = 0 (3)
t=1

Thoi gian hoan von chii so hitu ¢6 chiét khau:

thv = Bi/lsh (4)

Van d& quan trong 1a cin nghién ciru cach xéac
dinh dong tién thu vao va tong chi phi (dong tién ra)
cia cong trinh. Pé xac dinh dong tién thu vao cia
cong trinh PMTLMNL thong qua viéc qui doi thanh
tién tir cac thanh phan loi ich, dé& xuat sir dung cach
xac dinh nhu sau:

Dong tién rong (loi ich) thu vao nim thir t cua
cong trinh: Bt =Bit + Ba ®)

Tong chi phi thong qua viéc qui ddi thanh tién
tir cac thanh phan chi phi dugc xac dinh nhu sau:

Dong tién chi phi trong nam thir t cua cong trinh
Ct=Cuyt+ Ca+ Cat+ Cu (6)

Trong do:

[9l:

B Dong tién rong thu vao (lgi ich) trong nim
thir t ciia cong trinh; C; : Dong tién chi phi trong nim
thir t cua cong trinh; n : Tudi tho kinh té cua cong
trinh; r: Ty I& chiét khau; ls: Tong vdn chu so hitu
trong téng von dau tu cong trinh; By loi ich thu dugc
trong ndm t cua cong trinh nho ban dién nang thura
vao ludi; B loi ich thu dugce trong nam t cua cong
trinh nhd giam chi phi tra tién dién ludi khi sir dung
dién cap tir ngudon BMT lap dat; Cy: Chi phi khdu hao
thiét bi; Cx: Chi phi gia han bao hanh inverter; Cax:
Chi phi phuong tién quan li; C4: Chi phi lu6i dién;

Loi ich thu dugc cua khach hang nho ban dién
nang thira vao ludi trong nam tha t:
Bit = Autbng. Gog.m

)

Loi ich thu dugc cua khach hang nho st dung
dién mat troi trong nam thir t:
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B, = [(K%C,, + (1-K%).C, )A,,
_( K, Cy + K,.C, )'Airbng]'m

Trong do:

(®)

Goq: gia mua dién mat troi binh quan cua Nha
nudc theo qui dinh cho ndm thi t;

K1 = Aiwed/ Astong = 23,06% ; Kz = Astpt/Astbng =
76,94%; K = Acal Atong = 27%;

Acq: san luong DMT phat trung binh ngay gio
cao diém nam thir t; Aypea: San lugng DMT phét vao
ludi trung binh ngay gid cao diém nam thir t; Ao
san luogng DPMT phat vao ludi trung binh ngay gio
binh thuong nam thir t; m: s6 ngay sir dung DMT;

Tu (6), (7), (8) va[1], [2], [11] tinh toan duoc:
1) Tinh theo gia mua di¢n mat troi binh quan

) Téng loi ich t’hu dugc cua khach hang tur hé
thong PMTLMNL lap dat:

B = >'B, = 12472486357 (dong)
1

Téng chi phi khach hang chi tra cho hé thong
DMTLMNL: C = ) C, = 2751645715 (dong)
1

) Loi nhuin rong khach hang thu duoc tir hé
thong PMTLMNL 1a 8378594412,43 (d6ng)

Tir (2), (3), (4) tinh toan céc chi tiéu kinh té - tai
chinh cua du an:

NPV = 377435603,41>0; IRR = 8%, tw = 9,07
(nam)

2) Tinh theo gi4 mua dién mat troi theo biéu gia
dién TOU hién hanh

Néu gi4 mua dién mat troi ap dung gidng nhu
gia ban dién theo TOU cho khach hang (gia ban dién
theo TOU hién hanh 1a Cea/Cht = 1,72 va Cea/Cy =
2,83), lgi nhuan rong khach hang thu dugc tu hé
thdng PMTLMNL 1a 10047454152,75(dong). Nhu
vay, loi ich ctia nha dau tu tang 16%, IRR = 11%,
thoi gian thu hoi vén duge rat ngan hon (thy = 7,37
nam) so voi gia mua DPMT binh quan.

3) Tinh theo gid mua dién mat troi theo TOU
thay d6i va theo gio cao diém cua biéu do thuc té

Néu ap dung gia mua dién mat troi theo TOU va
ap dung dat gia dién gio cao diém (Ceq) cao hon nhiéu
so voi gia dién trong gio binh thuong (Cu) va thip
diém (Cu) (chang han C./Co= 2,5 va Cea/Cia= 3,5),
dong thoi ap dung theo gio cao diém cua biéu dd thuc
té, loi nhuan rong khach hang thu duoc tir hé thong
DMTLMNL la 13521132243,95(ddng). Nhu vay, loi



Tap chi Khoa hgc va Cong nghé 125 (2018) 017-022

ich cua n}lé dau tu tang 38%, IRR = 15%, thoi gian
thu hoi von duogc rit ngan hon (thy = 5,19 nam) so véi
gia mua DPMT binh quan.

5. Két luan

Dé phat trién nhanh va bén viing cac ngudn dién
sit dung NLTT trong d6 ¢6 PMT, can c6 co ché hd
tro gia hop li (FIT) khi mua dién tir cac ngudn nay.
Viéc xay dung hé thong FIT cho mdi nudc gan lién
V6i muc tiéu qudc gia vé phat trién NLTT ciing nhu
nhiéu yéu té cu thé, trong d6 diéu kién ty nhién va
tiém nang vé NLTT, khung phap li, co ché tai chinh
va kha nang chi tra cia ngudi dung dién.

Dbi véi cac cong trinh PMTLMNL ciia nha & tu
nhan, viéc thiét ké va ap dung biéu gia ban 1é dién
sinh hoat bac thang hop i ¢6 tac dong rat tich cuc dén
hiéu qua kinh té - tai chinh ciia cong trinh. DMT s&
cét bot cac bac thang cao, giam dang ké tién dién phai
tra cia khach hang.

Biéu gia dién theo thoi diém sir dung (TOU) rat
¢6 lgi cho céc cong trinh PMTLMNL cua céc toa nha
cong cong vi dién nang phat ra tr cac cong trinh nay
phan l6n vao khung gio cao diém vai gia ban cao hon
nhiéu so vaéi cac khung gio khac trong ngay.

Loi ich cua viéc ap dung biéu gia ban 1¢ dién
bac thang va gia dién theo TOU doi vai nha dau tu da
duogc lam 18 trong cac vi du minh hoa.
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