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Tom tat:

Bi€u gid ban lé dién bac thang (BGBT) dudc nhiéu quéc gia ap dung dé diéu khi€én muc sir dung
dién nang trong sinh hoat. BGBT chia m(rc tiéu thu dién hang thang cta hé gia dinh thanh nhiéu bac
tang dan. Bac dau tién co gia thap nhat. Khi ho tiéu thu s dung dién cang nhiéu thi gia sé cang
cao han.

BGBT c6 tac ddng quan trong dén su’ phat trién clia cac hé thdng dién mat trdi 13p mai ndi Iudi & cac
ho gia dinh. Trong bai bao nay sé nghién cltu tac dong cia BGBT dén cac chi tiéu kinh té - tai chinh
clia cac cong trinh dién mat trdi 13p mai nbi IUGi cha nha & tu nhan.

T khéa:

Gid dién béc thang, dién mat trdi 1dp mai ndi IuGi, gid ban 1é dién, Ui phan phdi

Abstract:

The increasing block tariff of electricity (IBTE) is used in many countries for controlling the domestic
energy usage. IBTE divide the electricity price into several steps or blocks, the price will increase
with each block of electricty monthly consumed. The first block of electricity is at the lowest price.

The more electricty the cosumers purchase during the month the more expensive electricty price
they buy will be.

IBTE has the important effect on the developing of the grid-connected rooftop PV systems. In this
paper, the impact of IBTE on economico-financial index of the grid-connected individual rooftop PV
systems is studied.
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1. DAT VAN BE ly viéc sir dung dién trong sinh hoat, no
lién quan dén 3 d6i tac chinh: Nha nudc,

Gi4 ban 1¢ dién sinh hoat bac thang 1a mot e R o
nguoi dung dién va cac don vi dién luc.

trong nhiing giai phap rat hiru hiéu duoc
nhiéu nudc trén thé gisi 4p dung dé quan  Bi€u gia ban 1é dién bac thang c6 2 uu
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diém chinh: (1) khuyén khich str dung tiét
kiém dién dong nghia voi tiét kiém tai
nguyén, theo d6 khach hang cang st dung
nhiéu dién cang phai thanh toan gia cao
va nguoc lai; (2) dam bao thyuc hién cong
bang x3 hoi, gop phan thyc hién chinh
sach an sinh xa hoi di v6i ngudi sir dung
it dién va kha nang chi tra thap.

Dbi voi cac nha & tu nhan co lip dat hé
thong dién mat troi 1ip mai ndi ludi
(PMTLMNL) khi ap dung biéu gia ban 1é
dién bac thang trong mua ban di¢n nang
s& rat ¢6 loi vi c¢6 thé cat duoc cac bac
thang gid cao va ban dién cho ludi khi
khong str dung nén riit ngan thoi gian thu
h6i vén dau tur va co lgi nhuan trong
trong lai, giam tong tién dién phai tra
hang thang.

Loi ich ctia khach hang khi lip dat
DMTLMNL phu thuoc kha nhidu vao
phuong thirc thanh toan, biéu gia ban 1¢
dién, dic biét 1a biéu gia ban 1¢ dién sinh
hoat bac thang. Trong bai béo s& tién hanh
nghién curu, phan tich sy phu thudc do khi
biéu gia ban 1é ¢ sy thay doi dén cac chi
tiéu kinh té - tai chinh cta cong trinh
DMTLMNL.

2. CAC GIA THIET CO' BAN

Céc tinh toan trong nghién ctru nay dugc
thyc hién dya trén nhitng gia thiét co ban
sau day:

= Cac thong s& cia hé thong
DMTLMNL lay theo sb liéu cua [6].

= S6 litu vé& biéu gia dién ban 1& iy
theo [1].

= Phuong thuc thanh toan gitra chu s¢
hitu cong trinh PMTLMNL va don vi
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dién luc c6 diém két ndi duoc thuc hién
theo 2 cach:

(1) Hoat dong ban dién tir ngudn PV va
mua dién dé su dung cho hd gia dinh
duoc tién hanh hoan toan doc 1ap nhau.

(2) Pién niang do ngudn PV phat ra duoc
“bu trur” vao dién nang ti€u thy cua gia
dinh [2, 15].

* Tinh toan trong vi du minh hoa dugc
thuc hién cho 2 trudng hop:

- Theo biéu gia dién bac thang hién hanh
[1].

- Theo biéu gia dién dugc thiét ké véi
budc nhay gitra cac bac giong nhau.

* Phuy tai cia ho ti€u thu dugc gia dinh
khong thay doi trong sudt thoi ki tinh
toan.

= Kha ning phat ciia nguén DMT suy
giam theo thoi gian v6i hé sb suy giam
hiéu suét cia modun PV 12 0,5%/nam.

3. BIEU GIA BIEN BAC THANG [1-5]

SO bac thang va muc gid cho mdi bac
dugc thiét ké theo nguyén tic 1a tong
doanh thu trong toan hé thong dbi véi
dién thuong pham dung cho sinh hoat
khong thay doi, nghia 1a [1]:

ZCiA = Ctb-Ashz = Dsh (1)
i=1

Trong d6: n - s6 bac thang cta biéu gia;
Ci, Aj - 1a mtc gia va dién nang ti€u thu
cho sinh hoat tuong Ung trong toan h¢
thong & bac thang tha i; Cy - gid ban 1é
dién trung binh quy dinh; Aqy - téng dién
ning dung cho sinh hoat; Dy, - tong doanh
thu trong toan hé thong ddi véi dién
thuong pham dung cho sinh hoat.

S6 15 thang 2-2018

69



TAP CHi KHOA HOC VA CONG NGHE NANG LUONG - TRUGNG DAI HOC BIEN LUC

(ISSN: 1859 - 4557)

Biéu gia ban 1¢ dién sinh hoat bac thang
tai Viét Nam qua 3 nim gin diy duoc

gidi thiéu trong bang 1.

cac bang 2, 3.

Dir liéu lién quan dén biéu gia dién bac
thang tai Viét Nam duoc gidi thidu trong

Bang 1. Gia ban Ié dién sinh hoat bac thang trong 3 nam gan day

, Gi4 ban dién C; Gi4 bén dién C; Gi4 bén dién C;
Nhém doi twong khach (dong/kwWh) (dong/kwh) (dong/kwh)
hang ap dung twr ap dung tir ap dung tir
01/6/2014-15/3/2015 | 16/3/2015-30/11/2017 01/12/2017
- Cho 50 kWh dau tién 1388 1484 1549
- Cho kWh 51 dén 100 1433 1533 1600
- Cho kWh 101 dén 200 1660 1786 1858
- Cho kWh 201 dén 300 2082 2242 2340
- Cho kWh 301 dén 400 2324 2503 2615
- Cho kKWh tir 401 tro 1én 2399 2587 2701
Bang 2. Cac sb liéu dau vao cho thiét ké biéu gia dién bac thang
duing trong sinh hoat trong 3 ndm gan day [1]
STT Thong sb Nim 2015 Nim 2016 Nim 2017
S6 ho sir dung dién sinh hoat
trong tirng bac thang (m;):
- Sir dung tir 50 kWh tré xubng
- Cho KWh tir 51 den 100 4.736.309 4.162.962 4.139.908
1 | - ChokWh tir 101 dén 150 5.951.464 5.939.513 5.849.724
- Cho KWh tir 151 dén 200 5.808.127 6.007.305 6.316.840
- o Kih t 201 én 300 2453105 3725624 3476.106
- Cho kWhtir 301 den 400 1.086.785 1.241.751 1313213
- Cho kWh tir 401 tro lén 1.332.939 1.525.563 1.549.063
San lugng dién st dung binh
quan/thang tai mdi bac thang
Aig(KWh): 26,43
- Sir dung tir 50 kWh tré xubng 30,64 26,88 77,23
- Cho kWh tir 51 dén 100 76,25 76,58 12415
2| _Cho kWh tir 101 dén 150 123,89 124,10 173,05
- Cho kWh tir 151 dén 200 172,90 173,07 241,59
- Cho kWh tir 201 dén 300 241,42 241,62 343,76
- Cho kWh tix 301 dén 400 343,99 343,96 698.22
- Cho KWh tir 401 tré Ién 695,19 690,76
Tong sb ho tiéu thu dién sinh
3 | hoat trong toan hé théng dién 25.237.732 25.854.400 26.644.101
(triéu ho/nam)
San lugng dién nang sinh hoat | 45519 08> 744 | 50.501.837.062 | 54.091.445.934
5 trong toan hé thong dién trong
nam (kWh)
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Bang 3. Gia ban dién sinh hoat binh quan sau cac lan diéu chinh (chwa bao gém thué VAT) [1]

Thoi diém

Nam 2015

Nam 2016 Nam 2017

Gi4 ban (dong/kWh)

1729,66

1771,10 1765,2

Dién nang tiéu thy cua hd gia dinh trong
thang dwoc phan theo nhém (hodc khdi -
block), mdi khéi voi AA; khoang 100-
200kWh, v6i budc nhay vé gia AC; cd
thé duoc thiét ké cd dinh hodc thay dbi.
Dién nang tiéu thu cho sinh hoat trong
nim cua toan hé théng ¢ bac thang thi i:
A= Aibq.mi.12 (2)
Tir cac sb lidu cua cac bang 1, 2 co thé
tinh tong doanh thu trong toan hé théng
dbi véi dién thuong pham ding cho sinh
hoat v&i biéu gia gid dién hién hanh cho
nam 2017:

V6i C1= 1515 (VND/kWh) va s6 lidu Aipg

trong bang 2 c6 thé xac dinh AC;= AC =

342 (VND/kWh) va tinh toén:

Toéng doanh thu trong toan hé théng d6i

v6i dién thuong phdm diung cho sinh hoat

v6i biéu gia dién dé xuét:

Dsh:ZC " A =116.447.011.198.827 VND
i-1

Biéu gia dién c6 budc nhay déu dugc gidi

thiéu trong bang 4 va hinh 1.

Bang 4. Biéu gia dién C’,
c6 bwéc nhay déu dé xuat

Y Gid bén Ié dign sinh | MU gif 48
Dsn = ) C/A =116.430.075.597.385 VND | Bje | 1 =00 €1 xuit C’
=) At he g (d/kWh)
Trén co so (1) va cac dir lidu cta bang 2 1 | ChokWhtr 0 - 100 1515
c6 thé thict ké biéu gia bac thang co budc 2 | Cho kWh tir 101 —200 1857
nhdy tang déu theo quan h¢: 3 | Cho kWh tir 201 - 300 2199
Dgy = A1 X Cp + Ag x (C1 + AC) +...+ As 4 | Cho kWh tir 301 — 400 2541
X (C1+ 4 A C) (3) 5 Cho kWh tir 401 tr¢ 1én 2883
3500
3000 A
C (d/kWh) e
P
2500 [ 2883
F-m---mmmmmmmemd === 2615 - - 2701
2000 2340
TR ¢ AcCi 2541
1500 [EEEEEEEE o s o s f 1858 tA Ci 2199
i = 1768,2~4849-4600- - 3o o oo oo oo ooooee oo oo
1515 ! —ci ---ci
500 :
o i
50 100 150 : 200 250 300 350 400 450 500
! A (kWh/thang)
Aw =169 -

Hinh 1. Biéu gia ban 1é bac thang hién hanh C; va dé xuét C’,
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Trong do:

M(Ap, Cw): 1a giao diém giita dién ning
sir dung trung binh thang cta hd gia dinh
trong toan hé théng va gia ban 1¢ dién

A
45 A%, m%

40 :
35 : 33,47 |

30

= _ 21,96
20

trung binh quy dinh; Ay, = AshZ /m;

m la té)ng s6 ho tiéu thu dién dung cho
sinh hoat trong toan hé théng.

24,52

15 7q9==-- !

10
5 2,48

0

0 100 200

A (kWh/thang)
300 400 500

—Ai% ---mi%

Hinh 2. Ti Ié dién nang va sé ho tiéu thu dién sinh hoat tai méi bac thang trong ndm 2017

Nhu vay biéu gi4 dién ban 1¢ sinh hoat [STT| Thongsé Pon vi Gié tri
bac thang dé xuat théa man dieu kién (1) Neudn vén:
% , o guon an.
voi sai sO khoang 0,01%. Vén chi diu tu
i 1 A 6 | vén vay %
4. VI DU TINH TOAN MINH HOA 8 N 1000
(hodc nguon
4.1. Théng so kinh te - ky thuat dau vao von khac)
Cong trinh minh hoa c6 théng sé dugc Lai suat tiet
A apa kiém ngan 0
gi61 thiéu ¢ bang 4. 7 hang binh % 7
. . R quéan (2017)
Bang 4. Cac thong so kinh té - ky thuat dau vao —
cta céng trinh PMTLM NL minh hoa [6, 7, 8] g | Thoi gian nim 25
khau hao (n)
STT | Thongsd Don vi Gia tr tc d6 thodi
g’ 1 1 9 Ir:/{ucp(z;) thoai o /ndm 05
1 | Cong suét dat KWp 5 oa
P Ti gia hoi
Dién tich th
2 Colﬁg en i m’ 35 10 | dodinamco | USD/VND | 22.750
. 56 (2017)
3 | biadiém - Thub 1m0
Nam van 11 béi“[egg]"“ VNB/nim | 1.000.000
4 \ ; 2/2016
hanh -
- Phuong phap .
5 T?ng chi phi VND 125.125.000 12 | khau hao - deu
dau tu [27]
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STT

Thong sb

Pon vi

Gié tri

13

Cong suat
PV phat cuc
dai (Pmax)

kWp

4,92

14

Cong suat
PV phat cuc
tiéu (Ppmin)

kWp

1,01

15

San lugng
dién PV phat
trung binh
thang (Apvr )

kWh/thang

517,58

16

San luong
dién tiéu thu
trung binh
thang (Arr )

kWh/thang

548,17

17

Cong suat
tiéu thu cuc
dai cua phu
tai (Pptmax)

kw

8,26

18

Gia mua
DMT (Gpg)

VNB/kWh

2127,13

4.2. Tinh toén hiéu qua tai chinh [9-14]

Theo [10], chi tiéu kinh té - tai chinh
dugc xac dinh thdong qua:

= (i4 tri hién tai rong:

NPV = i(st —-C,)(1+n)?

t=1

Trong do:

(4)

B: - loi ich trong nam thu t ctia dy an;

C: - chi phi trong nam thtr t cua dy an;

N - vong doi cua du an;

r - ty 1& chiét khau.
Tinh NPV:
= Cach 1:

Gia thiét toan b luong dién phat ra tir PV
ban cho ludi. DPMT hoat dong nhu 1 don
vi phét dién doc lap.
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- Loi ich tor ban dién cua khach hang

(KH) cho ludi hang thang:

Bt = Apvt.Gpq (5)
- Loi ich tir ban dién trong 1 nam:

B =12.B; (6)
- Chi phi hang nam:

C=Cy+ Coam + Cpus (7

Trong do:

C, - vOn diu tu duoc bo ra & nam thir 0;
Cogm - chi phi van hanh & bio dudng
hang nam;

Crhué - tién thué hang nam.

- Céach 2:

Dién ndng do PV phat ra dugc bu trir vao
dién nang tiéu thu cia KH (net-metering).
Trong phuong phép nay dién nang phat
du A A trong ky thanh toan t dugc chuyén
sang cho ky tiép theo.

(1) San lugng dién tinh toan A; trong ky t:
(a) Tru(‘mg hO‘p Ath + AAt_]_ < ATTt

+ San lugng dién dé thanh toan tién dién
trong ky t:

At = Attt - Apve - AArs (8)
Trong do:

Aqtt - dién nang ti€u thu trong ky t;

Apyi - dién nang PV phat trong ky t;

A At.1 - dién nang phat du trong ky t-1.

(b) Truong hop Apvi + AAw1 > A

- San lugng dién phat du trong ky t:

AA = Apvt + AAeg - At 9
(2) Tién dién thanh toan TP, trong ky t:
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TP = AA.C (10)
Trong do: C - gia ban 1¢ dién quy dinh.

Truong hop ap dung biéu gia bac thang:

9= > AC (12)
i=1
Trong do:

m - bac thang thanh toan sau khi da bu
trur.

(a) Loi ich B chinh la tién dién giam dugc
theo bac thang khi khong c6 PV va khi da
bu tru:

B, = _Zn:Ajcj - iACi (12)

Trong do:
n - bac thang thanh toan khi khdng c6 PV.

(b) Truong hop co6 dién nang phat du A Ar
(trong nam hoac trong thoi gian hgp
dong T):

B = AAr.Gy (13)

4.3. Két qua tinh toan
(1)Theo céch 1:

NPV = 11.947.352,91 VND
(2) Theo céach 2:

(a) Vi biéu gia dién hién hanh:

NPV 2, = 24.618.546,38 VND
(b) V&i biéu gia dién c6 budc nhay ting
déu duoc de xuat:

NPV ap) = 24.682.337,62 VND

Nhan xét:

= Thanh toan theo phuong thirc bu trir co6
loi hon cho nha dau tu (NPV(z > NPV y)).

= Loi ich cia nha dau tu thay doi khong
dang ké khi thay d6i thiét ké cua biéu gia
ban 1¢é bac thang (N PV(ga) = NPV(Zb)).

4, KET LUAN

= DMTLMNL véi nhiéu uu diém vuot
troi dang dugc phét trién nhanh trén thé
gid1 va tai Viét Nam. Céc nghién clru thi
diém da cho phép xay dung cac dic tinh
véan hanh co ban cta loai ngudn nay.

= Chi tiéu kinh té - tai chinh cua céng
trinh PMTLMNL cua nha ¢ tu nhan phu
thudc vao nhiéu yéu td: thong so kinh té -
ky thuat cua hé théng PV, phuong thuc
thanh toan dugc chdp nhan va biéu gia
dién ban 1¢ bac thang duoc ap dung.

* Phuong phdp nghién ctu duogc gidi
thiéu & ddy mang tinh tong quat c6 thé
dugc 4p dung cho cic cong trinh
DMTLMNL khac.
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