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TOM TAT

Chuwong trinh ddp img cua nhu cau ding
dién (Demand response) chu yéu thay doi cach
sir dung dién cua khach hang (hg tiéu thy) nhw
1& sw ddp 1ng Véi s thay déi gid dién theo thoi
gian. Chuong trinh nay dwoc sy quan tam lon
cua cdc cong ty dién thoi gian gan day. Pé danh
gia hiéu quda cua sir thay doi biéu gid dién theo
vlng trong ngay (TOU), c&c cdng trinh nghién
Cieu déu 6 gang di tim mé hinh gidi tich thé
hién méi quan hé giita thay doi gia dién va dién
nang tiéu thy. CA&c md hinh nay dwa trén gid
thiét cdc dap mg ding dién 1a téi wu. Tuy nhién

khi si ddp img cua khach hang khéng chac la
t67 weu thi mé hinh néu trén khéng dp dung dwoc.
Bai bdo dé xudt ba cach tiép cdn @é khdo sat
ddp img cua khach hang. Céch thi nhat dwa
trén ham cost-share truyen thong khi biér dap
#ng khach hang 1a téi wu. Cdch thir hai duwa trén
cdach danh gid xdp xi hé sé dan hoi. Céch thir ba
dira trén mang Neural. Hai cach tiép cdn dau
nham tim mgt mé hinh gidi tich, con cach tiép
can sau nham tim kiém dién nang tiéu thy cac
ving trong ngay theo biéu gid dién.

Tir khoa: TOU, hé sé dan hoi, md hinh cost-share, ddp g cia nhu cau ding dién (DR)

1. GIOI THIEU

Tai My va céc quéc gia khéc, trong nhitng
nim gan diy dé xuat mot khai niém “dap ting
cua nhu cau ding dién” (Demand response-DR).
Day 1a chuong trinh biéu gia dién nham thay doi
sir dung dién cua khach hang khi thay doi gia
dién. N6 bao gdom biéu gia thoi thyc, biéu gia
cit dién tai dinh va biéu gia theo ving trong
ngay (TOU). Chuong trinh nay ciing nhim téi
viéc giam st dung dién ¢ thoi gian cao diém ( 1a
thoi diém ma hé thdng ngudn- phat gan toi bién
cia n6 hoic do sy ¢6 mat nguon, ludi) bang
cach tang gia vao thoi diém nay.

Viéc tim kiém mé hinh dap ung tiéu thu
dién theo gia dién cua khach hang rat co y nghia
cho viéc phén tich dap ung nhu cau dung dién
theo gia dién tai tirng gio va theo céc gio khac
trong ngay. Viéc xac dinh méi quan hé nay Ia rat
phuc tap. Ly do la mot sy niang cao gia dién tai
gio ndy, ngoai sy thay déi dung dién tai gio nay
lai con 1am thay déi su dung dién & céc gio khac
trong ngay.

Viéc tim kiém mot mé hinh nham xéac dinh
chinh x4c cac yéu té anh hudng téi sy dung dién
(nhat 1a sy thay d6i gia dién, sy chénh léch gia
dién gitra c&c gio trong ngay), tir do6 cho phép
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cong ty dién c6 sy diéu chinh gia dé didu khién
su dung dién theo huéng hiéu qua hon. Cuy thé
nhu nganh dién mong muén rang luén co su dap
g cua khéch hang mdi khi ¢ su thay doi gia
dién, sao cho dd thi phu tai tong c6 lgi nhit cho
nganh dién va cho toan xa hoi. Vi hang loat cac
qudc gia thi biéu gia dién 1a mot céng cu quan
trong dé diéu chinh sy tiéu thu dién. Phan tng
Ién biéu gia dién duoc thé hién rd nhat qua cac
hé sb dan hoi.

Biéu gi4 dién theo ving trong ngay (TOU)
dugc s dung khéa rong réi trén thé gigi. Céac
nghién ciru trén thé gioi tap trung vao xay dung
mo hinh giai tich, nghia I tim ham toan thé hién
cac mdi quan hé thay ddi gia dién-thay déi phu
tai dién theo cac vang trong ngay. Ton tai hai
md hinh sau 1a chu yéu:

- M6 hinh tuyén tinh theo hé sb dan hoi
[11[2][5]:

T_pR

T _ph
XiT=(Zj77ij4+ 1)*XiR @

Py
- M6 hinh theo ham mii cua hé sé dan hdi [3][4]:

n pl _pR

X =xR I exp(rij 21— @
J:l P.

J

Vi i,j=p,m,0 tuong g véi ba thoi diém
cua biéu gia TOU la cao diém, binh thuong va
thap diém trong ngay.

XiR 13 luong dién ning tidu thy hién tai tai
thoi diém i cua khach hang (kWh); XiT luong
dién nang tiéu thu khach hang tai thoi diém i sau
khi c6 gia mai(kwh).

PjR la vecto gia hién tai (gia cii) tai thoi
diém j.

PjT gia TOU moi tai thoi diém j.

Va i, i 12 hé s6 dan hdi duge dinh nghia
nhu sau:

0Xi/Xi 0Xi Pi
= = — % —
dPi/Pi 0PI Xi

Nii

3
dXi/Xi 0Xi Pj
= = — % —
aPj/Pj — 0Pj Xi
Céc hé sb dan hdi thé hién do thay dbi cua

dién nang theo ving trong ngay Vai su thay doi

Nij

gia dién cua tirng vung. Ching cho mot sy mo ta
rat tot vé dap tmng dung dién theo su thay doi
bicu gia dign. Néu n,,<0- su ting gia di¢n gio
cao diém 1am giam tiéu thy tai cac gio cao diém.
Nghia 14 viéc tang gia dién gio cao diém cé hiéu
qua. Néu Nop>0- Su tang gia dién gio cao diém
lam tang luong tiéu thy gio thip diém. Didu nay
noi 1én trong chitng myuc nao do, sy tang gia
dién gio cao diém da lam dich chuyén sy ding
dién tir cao diém sang gid thap diém. Mot su
thay dbi gia nhu vay la thanh cong trén quan
diém diéu chinh sy ding dién cua cac khach
hang.

M4u chét caa cac mo hinh giai tich 12 phai
x4c dinh dugc hé sb dan hoi. Cac hé sb dan hdi
hoac duoc Xy dung theo kinh nghiém nhu trong
[6], hodc dugc xac dinh cha yéu qua cong trinh
cua Hisberg-Aigner [2] (con goi la md hinh
cost-share). Trong md hinh ndy coi dap tng
khéch hang 12 téi wu, nghia 13 cac hé sb n;i 1a sé
am va n; 12 s6 duong. Van dé 1a néu cic dap
ing khéach hang khong 1a t6i wu, thi viéc tim
kiém cac hé sb dan hdi nay nhu thé nao hay cé
thé tim mot cach tiép can khac nham xac dinh su
thay doi dung dién khi c6 sy thay doi gia dién.
Tai Viét nam, biéu gia TOU duoc ap dung cach
day trén muoi nam va viéc danh gia dap ung caa
khach hang con chua rd rang nén ciing khong
thé 4p dung md hinh cost share. Bai b4o nay s&
nham giai quyét vin dé néu trén.

2. MO HINH GIAI TiCH
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Céac md hinh giai tich nhu (1) hay (2) cho
phép danh gia tudng minh vé hiéu qua cia viéc
thay d6i biéu gia ting vung trong ngay Ién sy
thay doi dién nang ctia ving d6 va cac ving
khéc. Trong d6 mé hinh cost-share ding dé xac
dinh cac hé sé dan hoi khi biét truge 1a khach
hang dap Gng ti uu .

2.1. M6 hinh Cost-Share[2][9]

M6 hinh nay coi chi phi tién dién la mot
ham sé cua luong dién tiéu thy, gia dién va coi
phan ng cua khach hang 1a tdi wu:

MinC = mine(E,P,R) (@)

Trong d6:

C: Chi phi tién dién tong cong; P: Vector gia P;
R: Vecto hé s6 phan ing khéach hang.
E: Pién nang tiéu thy.

Ham (4) dugc biéu dién dudi dang ham
siéu viét:

Ln(C) = a+ 3 a; In(Py) + %2 3535 Byj In(Py) In(P))
+ Y5 7i In (P;) In(E)+ @ In(E) —»min (5)

Trong d6: a Ia hang s6; o; By v va @ 1a cac

thong s6 caa md hinh. Ton tai cac rang budc sau

[9]:

i =1
2ivi=0
2iBij=0 (6)

Theo bé dé Shephard khi khach hang muén
min hoa (4), phan @ng cua nhu cau khach hang
sir dung dién la:

ac
Xi= ()

Pinh nghia ham tham gia chi phi thanh
phan (cost share) tai cac thoi diém nhu sau:

c ¢ 8Pi aln(Pi)

_PiXi _Pi 9C _ 9ln(C)

Si

Si= aitYBIn(P)+viIn(E) i,j=p.mo  (8)

Véi cac diéu kién rang budc vé tham sb o,
B, y nhu trong (6), danh gia cac tham s6 a, B, y
dugc duya trén hé (6) va (8) tir viéc quan sat do
thi phu tai sau céc lan thay doi gia dién. Luu y 1a
¢6 3 phuong trinh (8) cho mdi biéu gia dién, nén
néu s6 lan thay d6i biéu gia nhiéu thi s& c6 mot
s6 lugng rat Ién cac phuong trinh nay.

Thay thé X; = S;—*ic vao (3) va sau vai lan
bién doi:

=S -1 i,j=p,m,o. )

ni=2+s i ij=pmo.  (10)

Si i

Nhu vay mau chét 1a danh gia cac thong sé
cua hé (8) va (6) sau d6 dua vao (9), (10) xac
dinh cé4c hé sé dan hdi. Do céc théng sb nay c6
mbi quan hé chéo nén s& c6 mot sy trong quan
manh gitra cac phan tur sai s6 (do cung mot diéu
kién quan sét). Viéc danh gia tham s6 md hinh
dua trén giai thuat SUR (seemingly unreated
regression) sé€ hiéu qua hon OLS [8]. Giai thuat
nay do Zellner dé xuit va dugc hoan thién tiép
bai Fiebig (2001) nhu sau:

Xét ham tuong quan: Y=XA (11)

v6i A=-tham s can danh gia. Vi du cho hé (6),
(8) thi A=[ a B y]"; X duoc goi 1a cAc regressor
(bién doc 1ap). Y-1a bién phy thudc, vi du cho hé
(6)(8) thi Y la cac S;va vé phai cua (6).

Viéc ude lugng A trai qua 2 budc:

Bude 1: Udc lugng bang phwong phap binh
phuong cyc tiéu thong thuong:

'
A

A T A T A
Aos = (X Xt X)X XY, 12)
t=1 t=1

V6i T-s6 lan quan sat
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O budc thir hai, danh gia lai A theo cong thirc:
1

A T A AAT T A AT
Arcis = (3 Xt > Xt)_lz X, Z Y, (13)
t=1 t=1
Trong d6 S = (6l-j)
(51']') = %Z?:l éitéjt (14)

Va é,, 1a mot sai s6 cia phuong trinh thi k
sau bude udc lwong dau tién, nghia la:
K

e =Y, — AcoLs X, , k=1ij. (15)

2.2. M6 hinh xap xi

Khi thay déi biéu gia dién theo chuong
trinh DR, khéach hang c6 thé co dap tmg nao do
tuy khong phai 1a toi wu. Mé hinh cost share c6
thé khong &p dung dugc. Néu khdng biét chic
phan tng khach hang qua nhiing lan thay doi
biéu gia TOU c6 1a ti wu hay khong, bai bao dé
xuit mé hinh xap xi danh gia hé s6 dan hoi theo
(1) hoic (2) dya trén nhitng lan thay doi gia
dién. Khi d6 ham tuong quan (1) hay (2) sé&
dugc biéu dién nhu (11) véi A 13 [N M1z M1z Nos
Moz, M2s Moz M- Maal - Viée danh gia hé sé dan
hdi khong thé ap dung giai thuat SUR vai ly do
la giai thuat nay chi &p dung khi cac regressor
trong cac phuong trinh la khac nhau.

Trong khi d6 céc (PjT—PjR)/PjR

(regressors) déu di vao tat ca cac phuong trinh.
Panh gia thong s6 dan hoi s& duoc dua trén
phuong phap OLS (Ordinary Least Square) hoac
giai thuat AW do Astrom va Wittenmark dé xuét
[7]. Khi sb lugng quan sat nho (it phuong trinh)
thi hai giai thuat nay cho két qua xap xi nhau.
Khi khdi luong tinh toan tang 1én cung véi sb
chiéu tang (twong ung vai sb lan thay doi biéu
gia dién nhiéu) dan dén nghiém d& bi suy bién
khi giai bang OLS. Bai bao sir dung giai thuat

AW dé khic phuc diéu nay. Theo AW thi A
duoc tinh theo phép lap:

At1=A+M i+1xiT+1(yi +1-Xi+1A)  (16)

T
MiX; 1 Xi+1Mj

Mit1 =M — ,i=01...,n-1(17)

1+ Xi+1MiXi+1

Trong d6: n-s lan quan sat twong wng Voi
thay doi biéu gia dién; A; la gia tri wéc lugng
cia A tai vong lap thir i, M; 1a ma tran c6 s6
chiéu 1a (NxN) (N-s6 tham s can danh gid). x;
la ma tran vector tng véi quan sat thir i cia ma
tran X va yij la vector cot ang véi quan sat thi i
cua ma tran Y. Piéu kién dau cua phép lap trén
la Aqg =0 va My= }/| , trong do6 I 1a ma tran don

viva ¥ la mot hang s6 duong di lon.

S6 lan thay di gia theo TOU cua Viét nam
con it (dudi 10 1an) va sy phan ang cua khach
hang chua thé coi 1a dap tng téi wu sau mot s6
lan thay ddi biéu gia TOU. Didu nay c6 thé do
thuc chit sy thay ddi gia dién TOU cua ta méi
chi nham téi bu 16 chtr khdng c6 muc dich chinh
la thay d6i sy dung dién cua khach hang. Tuy
nhién viéc tim kiém sy déap tmg cua khach hang
van la can thiét va ta ciing khong thé chac chan
1a liéu c6 mot sy dap ung gia tdi wu hay khong
ctia khach hang. Nhu vay mé hinh xap xi nay c6
thé ding dé tim hé s dan hoi.

3. MO HINH PAU VAO-RA

Khi khéng quan tdm t6i cac hé sb dan hoi
hodc khi mé hinh dap tng khéng c6 dang (1)
hay (2), khi chi don thuan muén tim sy dép @ng
ding dién khi thay d6i gia mai, md hinh mang
Neural duoc dé xuat. Mang nay gdom 16p vao,
I6p 4n va 16p ra, ham tac dong ngd vao la tansig
va ngd ra la purelin, s dung mang Neural trong
Matlab.
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Pit Xt
Pax I kz,t
>
Pat Xat
 —
Hinh 1: M6 hinh Neural-Dang 1
Pl,l! P2,l1 P3,l Xl,t
P11 Pag1s P3,t=— k2,t
» —>
Xl,t—ll XZ,t—l ’ )(3,l X3,t
_ —

Hinh 2. M& hinh Neural-Dang 2

Huan luyén mau dir liéu véi sé vong lap
300 lan, va myc tiéu sai s6 1a 10”°. Khi qué trinh
dat téi s6 vong vong lap cho trudc hoic dat gia
tri sai s6 trén thi qué trinh huan luyén da hoan
tat. Sir dung giai thuat gradient descent véi hai
ham traigd va traigdm s€ dugc st dung.

Hai dang mang Neural dwoc dé xuat. O
dang 1, sy thay d6i nhu cau dung dién chi theo
su thay d6i gia dién & thoi diém twong lai (Hinh
1). Nguoc lai & dang hai, khao st su thay ddi
dung dién khéng nhitng phu thudc vao gia dién
tuong lai ma con phu thudc vao gia dién va sy
dung dién ¢ thoi diém hién tai (Hinh 2). V&i mot
s6 cac nude c6 &p dung biéu gia TOU, vi dy nhu
nudc ta di c6 mot sb 1an nhét dinh thay déi biéu
gid TOU, vai didu kién khi khong biét dap tung
cua khéach hang, cac md hinh cua bai bao sé cho
phép khao sat sy dap tng dung dién khi dua ra
mot biéu gia dién mai.

4. AP DUNG

Bai bao sir dung s liéu dugc thu thap qua
http://www.pge.com/nots/rates/tariffs/rateinfo.sh
tml tir cdng ty Pacific Gas and Electric (PG&E).
S6 lieu phu tai cia mot khach hang Cong
Nghiép va mot khach hang Noéng Nghiép su
dung biéu gia TOU dugc Cong ty cty PG&E cap

nhat qua nhiéu ndm: tr nim 1/2003 — 5/2014.
C6 tit ca 22 lan thay ddi biéu gia TOU.

Dt lieu phu tii cap nhat theo kiéu 24
lan/ngay hodc 48 lan/ngay. Va trong nim duoc
chia lam hai mua : mua hé (1/5 — 31/10) , mua
déng (1/11 — 30/4). Mua hé 4p dung biéu gia TOU
VGi gid cao diém, binh thuong, va thip diém. Mua
dong cling gia TOU nhung chi ¢c6 2 gid tuc la gia
cao diém (bang vai gia binh thuong) va gia thip
diém. Céac s6 liéu nay duoc dua vao chay trén ba
giai thuat do bai bao xay dung.

4.1. Khach hang céng nghiép

Pua s6 liéu dién ning theo ngay cua 18 lan
thay doi biéu gia vao dé tim hé sé dan hoi va s lisu
cua 4 lan thay doi cudi dé kiém nghiém mo hinh
4.1.1 Tinh toan hé sé dan hoi theo md hinh cost
Share

Tién hanh danh gia cac tham sb cua (6) va
(8) theo giai thuat SUR va sau do ap dung
(9)(10) dé tinh toan hé sb dan hdi (bang 1), sau
d6 sir dung (1) hodc (2) dé tinh dién nang tiéu
thu. Tuy cac hé s6 dan hoi n; Am, song cac hé so
n;j lai cling c6 gia tri am. Diéu ndy co nghia l1a
khéch hang nay khong hoan toan c6 dap tng ti
wu. M6 hinh nay khong hoan toan thuyét phuc
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v6i khach hang nay. Diéu d6 1y giai vi sao dién
nang tinh toan theo mo hinh nay khi so sanh véi
dién niang thyc té ¢ 4 lan thay doi gia cudi cing
cho ra sai sé trung binh (%) cua 3 ving biéu gia
(cao diém, binh thuong, thap diém) lan luot Ia:
4,38, 9.01 va 6.2 cho md hinh tuyén tinh: 4.37,
9.01 va 6.21 cho mo6 hinh ham md, nghia 1a c6
mot sai s6 16n cho ving thap diém va gio binh
thuong.

Bang 1. Ma tran hé sé dan hdi
(md hinh Cost-share)

T

Cao diém -0.2284| -0.0406 0.2690
Binh thuong -0.0743| -0.0544|  0.1287
Thép diém 0.3881| 0.1014| -0.4896

4.1.2 Tinh todn hé sé dan héi theo mé hinh xdp xi

Tién hanh tinh toan hé sb dan hoi qua danh
gia hé (1) theo OLS va theo AW (bang 2) cho két
qua gan nhu nhau do sé lan quan sat it (18 lan).
Sau d6 tinh toan dién ning theo (1) cho 4 lan thay
ddi cudi cua gia vai két qua trong bang 3.

Bang 2. Ma tran hé sé dan hdi
theo md hinh xap xi

n Cao diém il?(‘ry]ng ;—igérrp:
Cao diém -0.1912| 0.1240|  0.0918
Binh thuong 0.3253| -0.1507| -0.4646
Thip diém 1.1031| -0.1768| -1.6609

Bang 3. Sai s6 dién ning cac ving
theo md hinh xap xi

6906.75 ‘5344.19‘8412.01 6919.50|5965.30(8954.00
21 Sai sb (%) 018 | 11.62 | 6.44
6318.16 ‘4876.14‘7400.86 6909.10(5208.00{7928.50
22 Sai sb (%) 935 | 681 | 7.3
Legme chr i d e | 28 | 798| 501

Bang 4. Sai s6 dién niang cic viing
theo m6 hinh mang Neural —dang 1

LA Pién ning thuc té Pién ning tinh toan
(kwh) (kwh)
Vung 1|Vung 2|Vung 3| Vung 1 |Ving 2(Vung 3
6580.19(5362.83(8259.05| 6.9850| 5.4041| 8.4959
19 Sai sb (%) 5.7959| 0.7629| 2.7879
6974.65‘5888.30 8458.61| 6.9781| 5.4267| 8.5307
20 Sai sb (%) 0.0489( 8.5063| 0.8453
6906.75‘5344.19 8412.01| 7.1331| 5.2451| 8.4845
21 Sai sb (%) 3.1733| 1.8885| 0.8542
6318.16‘4876.14 7400.86| 6.4573| 5.1863| 7.2662
22 Sai sb (%) 2.1546| 5.9795| 1.9095
S A )
mnacho 4 iy | 210 | 429 | 16

Bdng 5. Sai s6 dién nang cdc ving
theo m6 hinh mgng Neural —dang 2

Pién niing thyc té

Pién nang tinh todn (KWh)

Pién ning tinh toan

Pién niing thuc té (kwh) (Kwh)

Lén

6580.19 ‘5362.83‘8259.05 6451.605109.70/8626.80

19 Sai s6 (%) 195 | 472 | 4.45
6974.65 ‘5888.30‘8458.61 6580.80(5371.40/8287.80
20 Sai s6 (%) 565 | 878 | 2.02

(KWh)
Vung 1{Vung 2|Vung 3| Vung 1 | Vung 2 (Vung 3
6580.19(5362.83|8259.05| 6469.1| 5808.3| 8518.0
19 Sai s6 (%) 1.7173| 7.6695| 3.0397
6974.65‘5888.30 8458.61| 6963.6| 6042.0| 8897.7
20 Sai s6 (%) 0.1583| 2.5438| 4.9343
6906.75‘5344.19 8412.01| 6965.8| 5757.6| 8438.3
21 Sai sb (%) 0.8484| 7.1800| 0.3120
6318.16‘4876.14 7400.86| 6706.7| 4820.7| 7814.5
22 Sai 6 (%) 5.7928| 1.1507| 5.2931

Trang 10




TAP CHi PHAT TRIEN KH&CN, TAP 19, SO K7- 2016

Su sai biét gitra gia tri dién nang tinh toan
va gia tri thuc t& nho hon so v6i mod hinh cost-
share. Tuy nhién van c6 mot sai s6 tuong doi thd
cho ving gio binh thudng nghia 1a c¢6 thé dang
mo hinh giai tich chua that sy hoan toan thuyét
phuc.

Tir cac két qua tinh todn hé s6 dan hoi nhan
thdy hai mé hinh trén déu c6 chung hai diém Ia:
mot su ting gia dién ving nao déu dan téi sy
giam tiéu thy dién vung d6; tang gia dién gio
cao diém din dén ting s dung dién gio thap
diém (nghia 1a c6 sy dich chuyén dung dién tir
gio cao diém sang thap diém). Khach hang nay
¢6 phan ung kha tich cyc 1én gia dién.

4.1.3 M6 hinh mgng Neural

Tién hanh tinh toan theo hai dang mang
Neural dé xuat & muc 111, cac két qua duoc trinh
bay trong c4c bang 4 va 5. Sai s6 theo mo hinh
nay chip nhan dwoc va tét hon so v6i hai md
hinh néu trén (két qua sai sb caa mang Neural
nho hon 5%).

4.2. Ap dung cho khach hang néng nghiép
4.2.1 M6 hinh cost share:

Ma tran hé s6 dan hoi c6 cac phan tir duong
chéo chinh c6 gié tri duwong, do d6 viéc khao sat
theo md hinh nay Ia khong chap nhan.

4.2.2 Diing danh gid xap xi tuyén tinh

Sai sb trung binh cho 4 lan thay ddi cudi 1a
(%): 1.48;0.29 va 1.17.

4.2.3 M6 hinh mgng Neural

Két qua khao séat theo dang 1 cho sai s6
trung binh cho 4 lan thay ddi cudi (%) la: 1.04,
1.23 va 1.16%. Véi dang 2, sai s6 trung binh
(%) lan luot 1a: 3.72, 1.15 va 2.63. Cac khao sét
theo mang Neural cho két qua 6n dinh hon ca
Vi cac sai s6 nho hon 5%. Sai s6 cua dang mot
nho hon néi 1én dap tng cua hai loai khach hang
nay lén biéu gia dién mai phu thudc vao chinh
biéu gia dién do, it hoac khdng phu thuoc vao
dién nang tiéu thy va biéu gia dién hién co.

5. KET LUAN

Tim kiém sy dap ng dung dién khi thay
ddi biéu gia dién giup cho cong ty dién diéu
khién dwoc su dung dién cua khach hang. Mot
mé hinh giai tich s& tim dugc mbi quan hé tuong
minh va phan tich sy thay ddi gia dién cua mot
ving nao d6 1én su thay doi dung dién ¢ cac
viing trong ngay. Bai bao d& xuat danh gia hiéu
qua ctia mot su thay ddi gia dién cé thé duoc
thuc hién theo ba cach. Mo hinh cost-share chi
ap dung khi c6 su dap tng téi wu nghia 1a khi
cac hé sb dan hdi tuan thu ding qui luat, diéu
nay c6 duoc khi biéu gia TOU thuc sy huéng tgi
diéu chinh sy dung dién va da dwoc &p dung thoi
gian rat dai. Khi c6 mét dap tng nao do thi co
thé 4p dung danh gia xap xi dé tim mo hinh giai
tich. Cac mod hinh mang Neural d& xuit cho
phép xéc dinh sy thay ddi dung dién khi thay doi
biéu gia dién cho céc ving trong ngay. Khao sat
trén hai khach hang ding dién cho thdy mé hinh
mang Neural cho két qua véi sai s6 nho va on
dinh hon.
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Use) analysis
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Ho Chi Minh City University of Technology-VNU-HCM

ABSTRACT

The demand response program is focused
on changing the electrical consumption as the
response to the time of use tariff changing. This
program is considered by utilities currently. To
estimate the effectiveness of TOU changing, the
works try to find the analytical models
expressing the changing of electrical
consumption and electrical prices. All models
are based on the assumption about the optimal

response. This paper proposed three ways to
find the models. The first way is based on the
cost-share function knowing that the response is
optimal. The second way is an approximately
estimation of demand elasticity coefficients. The
third is based on the neural network. The two
first ways tried to find the analytical model, the
third focused on the consumption response by
prices of day.

Twr khoa: TOU, elasticity coefficients, cost-share model, demand response.
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