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TGNG QUAN VE DIEU CHINH PHU TAI QUA KINH NGHIEM
VAN HANH THI TRUGNG DIEN CUA MOT SO QUOC GIA

OVERVIEW OF DEMAND RESPONSE THROUGH EXPERIENCE
IN OPERATING ELECTRICITY MARKET IN SOME COUNTRIES

TOM TAT

Nhitng ndm gan day, viéc xuat hién ngay cang nhiéu cac nguén nang lugng
tdi tao va md hinh phat dién phan tan cling nhu sy gia tang nhu cau st dung dién
khién cho nhiéu qudc gia gap phai cc van dé vé van hanh va diéu do hé thong
dién. Chuang trinh diéu chinh phu tai (Demand response-DR) dugc quan tdm nhu
la mt giai phap gilp hé thong dién van hanh hiéu qua, linh hoat hon va da dugc
ap dung tai nhiéu thi trudng dién cac nudc. Qua viéc khdo sét va tim hiéu kinh
nghiém tlr qudc té, nghién cu nay trinh bay mt cach tong quan vé chuong trinh
diéu chinh phu tai dién trong thi truong dién cla ba nudc Singapore, Han Quac
va Nhat Ban dé dua ra dugc bic tranh khdi quat vé chuong trinh nay. Kinh
nghiém cla cac nudc nay sé lam tham chiéu cho qua trinh xdy dung cac chinh
sach lién quan dén DR tai Viét Nam.

Tirkhod: Diéu chinh phu tdi; thi truong dién; qudn Iy nhu cdu phu tdi.

ABSTRACT

In recent years, the emergence of renewable energy sources and distributed
generation patterns as well as an increase in electricity demand have caused
many countries and regions to have power systems operation problems. The
Demand Response (DR) program becomes a solution to make the power system
more efficient and has been applied in many electricity markets. Through the
survey and learning from international experiences, this study reviews the
demand response program in the electricity markets of Singapore, Korea and
Japan to give a good reference for building policy on DR at Vietnam.
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KEPCO Korea Electric Power Corporation

KPX Korean Power Exchange
DR Demand Response

DSM Demand-side Management
CBL Customer Baseline Load
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RRMSE Relative Root Mean Square Error
EMA Energy Market Authority
EMC Energy Market Company
SPPA SP PowerAssets
PSO Power System Operator
MCM Market Clearing Model
NEMS National Electricity Market of Singapore
OEM Open Energy Market
BVP Balance Vesting Price
USEP Uniform Singapore Energy Price
LC Load Curtailment
IP Incentive Payments
TOU Time of Use
CPP Critical Peak Pricing
METI Ministry of Economy, Trade and Industry
TEPCO Tokyo Electric Power Company
JPEX Japan Power Electric Exchange
VPP Virtual Power Plant
1. GIGI THIEU

Piéu chinh phu tai (Demand response-DR) c6 thé dugc
dinh nghia la nhing thay déi trong viéc sit dung dién cla
khach hang (& day dugc hiéu la khach hang st dung dién
cudi cung) so véi muc tiéu thu binh thudng ctia ho dé€ dap
Ung vdéi nhiing thay déi vé gia dién theo thai gian. Hon niia,
DR ciing ¢6 thé dugc dinh nghia la cac khodn thanh toén
khuyén khich dugc thiét ké dé€ khuyén khich st dung dién it
hon vao thai diém gia thi trudng ban budn cao hodc khi d6
tin cay cia hé théng bi de doa [1].

Vi m6i mé hinh va bién phap trién khai DR, hanh vi
phan Ung cla khach hang st dung dién sé khac nhau
nhung thudng dugc chia thanh ba loai [2]. Th& nhat, khach
hang sé gidm muc tiéu thu dién nang vao thai diém gia
dién cao tuc la hé théng dang thi€u cong suat ma khéng
thay ddi muic tiéu thu vao cac thoi diém binh thudng khac.
Tha hai, ngudi st dung dién sé thay déi théi quen sir dung
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dién khi chuyén nhu cau st dung dién tai thoi gian cao
diém sang thdi gian thap diém vi du nhu ban dém. Cudi
cung, khach hang st dung dién sé phan tng bang cach st
dung nguédn dién phan tan cta ho dé tiét giam viéc su
dung dién tu ludi dién chinh. V&i cac hanh vi nhu trén, c6
rat nhiéu cach phan loai chuong trinh DR dugc dua ra. Theo
nghién cutu [2, 3], dua theo thi truong dién, chuong trinh
DR thudng dugc phan thanh ba loai chic ndng:
Energy/Economic, Capacity/Reliability va Ancillary Services
c6 thé tam dich thanh chuong trinh DR theo mé hinh nang
lugng/tinh kinh té, céng suat/dé tin cay va dich vu phu trg.
Tuy tén goi cac chuong trinh tai méi quéc gia c6 thé khac
biét nhung nhin chung sé ap dung chuong trinh thuc hién
cac chiic nang & trén.

Energy/Economic DR (DR theo mé hinh nang lugng/
kinh té) c6 thé hiéu don gian la viéc cam két gidm viéc tiéu
thu dién khi khach hang cam thdy viéc giam tiéu thu dién
sé dem lai nhiéu Igi ich hon cho ho so véi viéc tiéu thu dién.
Cac ngudn DR thuc hién chic nang nay dugc diéu dong
dua trén quy tac dau thau trudc mét ngay, cho phép ngudi
van hanh thi trudng dién dugc diéu do tuong tu nhu cac
nguén phat dién va kiém lgi nhuan néu ho dugc diéu dong.
Néu khéng dugc diéu déng, ngudn DR can phai tuan theo
mot dudng co s& vé lugng dién tiéu thu t6i thiéu cla né
va phéi tiéu thu nhiéu hon muc dudng co s& nay dé tranh
viéc hé théng phai lién tuc diéu dong cac ngudn DR vao
van hanh.

Ancillary Service DR hay ngu6n DR thuc hién chiic nang
phu trg & day duoc hiéu la viéc cac ngudn DR ddng vai trd
nhu la mét nguédn du tri cong suat trong trusng hgp co su
c6 dot ngdt tir cac t8 may phat dién hay su ¢d cla dudng
day truyén tai dién phuc vu muc dich chinh la diéu chinh
tan s6. Du trir cong suat thong thudsng dugc dam bao bai
cac may phat dién con goi la dy trit quay dugc tinh bang
coéng suat kha phat trir di cdng suat dang phat, nhung né
hoan toan cé thé dugc ddm nhiém badi phu tai. Mot s6 thi
trudng dién da cho phép phu tai dugc canh tranh truc tiép
vGi nguén phat dé trg thanh nguén du trit cong suat. Viéc
nay mang lai lgi ich I6n vi nd c6 thé gidm chi phi van hanh
hé théng téng thé.

Capacity/Reliability DR (DR theo mé hinh cong suat/do
tin cdy) la chuong trinh DR trong d6 cac ngudn DR cam két
vdi lugng céng suat sdn sang cat gidam cong suat tuong tu
nhu céng suat dinh muc cla cac t6 may phat truyén théng
va thudong dugc dau thau theo nam. Khac véi
Energy/Economic DR, chuong trinh DR thuc hién chic ndng
nay gap van dé véi vé co ché déi véi cac ngudn DR khong
sdn co trong suét mét nam va viéc dam bao chic chan
nguén DR phan héi lai 1énh diéu d6. Li do bdi vi & day
khoan thanh toan khéng sdn c6 nhu Energy/Economic DR
vdi tin hiéu phan hoi cila nguén DR dé dang do ludng va
tinh toan gia thanh toan so véi viéc xac dinh rang liéu cac
nguén DR ¢o sén sang néu dugc diéu déng hay khéng nhu
trong Capacity/Reliability DR, gid thanh todn béi vay ciing
anh huédng bdi gia dién thi truong va gia trd cho viéc c6
mot ngudn cam két sdn sang cat giam theo nam.
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Bai bao nay sé khdo sat va tim hiéu kinh nghiém thuc
hién chuong trinh DR clia ba nudc Singapore, Han Quéc va
Nhat Ban. Ca ba nudc nay déu nam & chau A, c6 mét vai nét
tuong dong véi Viét Nam vé khi hau véi mac d6 hoan thién
chuong trinh DR tai ba nudc la kha tuong dong du ap dung
cac chuong trinh DR thuc hién cac chic nang khac nhau
trong ba chic nang & trén. T viéc kh3o sat va tim hiéu do,
bai bdo sé dua ra cac két ludn co ban cing nhu kinh
nghiém rat ra tu viéc thuc hién chuang trinh DR tai ba nudc
trén phuc vu cho viéc ndm bat thong tin cing nhu gop
phan xay dung moét chuong trinh DR tai Viét Nam hoan
thién hon trong tuong lai.

2. KINH NGHIEM VAN HANH THI TRUONG PIEU CHIiNH
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Hinh 1. Qua trinh mua ban dién tai Han Quéc [4]

Téng coéng ty Dién luc Han Qudc (KEPCO) thudc s& hiu
nha nudc la don vi ddc quyén chiu trach nhiém trong viéc
truyén tai, phan phoi va ban 1é dién nang tai Han Quéc.
Nam 2001, KEPCO dugc tai cau tric thanh sdu cong ty con
thuc hién khau phat dién riéng biét trong déng thai tu do
héa moét cach han ché trong khau phat dién ctia Han Quéc.
San giao dich dién luc Han Quéc (KPX) déng vai tro la don
vi van hanh hé théng va diéu phdi thi trugng dién ban
budn. Mét s6 nha san xuat dién doc 1ap, chdng han nhu
POSCO, SK va GS, c6 thé ban dién vao KPX. KEPCO déng
thai 1a nha ban lé dién va kiém soat viéc truyén tai, phan
phoi. KPX dua ra cac du bao nhu cau va nhan vé cac dé xuat
trudc mot ngay tir cac cdng ty san xuat dién, theo do dugc
st dung dé thiét 1ap gia bién hé théng cho méi git giao
dich, hinh thanh gia thi trudng moét cach hiéu qua. Viéc van
hanh cla toan bd viéc mua ban dién tai Han Quéc c6 thé
dugc miéu ta nhu trén hinh 1 [5].

2.1.1. Cdc méc thai gian trién khai chuong trinh diéu
chinh phu tdi tai Han Quéc

Vao dau nam 2008, thi trudng diéu chinh phu tai ma
clra dua trén phuong phap d4u thau va chi gém nhém

Vol.57 - No. 3 (June 2021) e Journal of SCIENCE & TECHNOLOGY | 37



CONG NGHE

P-ISSN 1859-3585 | E-ISSN 2615-9619

khach hang cong nghiép tham gia va khéng tich hgp thi
trudng dién. Vao nam 2012, mét thi trudng diéu chinh phu
tai thong minh dugc dua ra, noi cac khach hang s dung
lugng dién nhé va via cé thé tham gia diéu chinh phu tai
nham lam tang dé tin cay hé thong cling nhu dé dang tiép
can véi ngudn nhu ciu cat gidm nho va via théng qua
cdng nghé ludi dién théng minh (Smart grid). Cudi nam
2014, thi truong diéu chinh phu tai ci va thi truong diéu
chinh phu ta théng minh do Quy Céng nghiép Dién tai trg
bi bai bd dé cho phép mua ban tu do lugng dién cit gidm
trén thi trudng dién

Vao cu6i nam 2015, mét thi trudng diéu chinh phu tai
mdi thay thé cac chuong trinh truéc day va dugc tich hop
vao thi trudng dién. Thi trudng diéu chinh phu tai ki€u méi
nay thu gom va giao dich lugng dién cac khach hang tiét
kiém dugc thong qua cac don vi diéu phéi phu tai (moi
giGi). M6i nguodn dién cat giam hay con goi la “nguén nhu
cau” tham gia vao chuong trinh diéu chinh phu tai bat buédc
phai dén tu it nhat mudi khach hang st dung cudi va téng
gia tri cédng sudt cé kha nang cat giam dugc I6n han 10MW.
Sau khi dang ky vai KPX, cac nguén nhu cau cat giam nay
dugc chiing nhan dé giao dich theo cac quy tic tuong tu
diéu chinh cac don vi phat dién, canh tranh gia véi chinh
nhiing don vi phét dién. Qua trinh giao dich cé thé dugc
hiéu théng qua hinh 2 [6].
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Hinh 2. Co ché giao dich thi trutng diéu chinh phu tai Han Qudc [6]

C6 thé hinh dung day giéng nhu mét thi trudng ban
dién am, tuc la thay vi phdi mua dién tir cac don vi phat
dién dé dam bado nhu cau thi KEPCO c6 thé mua su cat
gidm nhu cau st dung dién. Ngudi ta goi thi trudng diéu
chinh phu tai Han Qudc la thi trudng “Negawatt” (Negative
va Megawatt). Thi trudng “Negawatt” phat trién bung né ké
tU ndm 2014 sau khi Luat Kinh doanh Dién luc dugc stra déi
ching kién hang loat cac doanh nghiép nang lugng hoat
dong chi dya trén nén tang la cong nghé thong tin [7].

2.1.2. Thi truéng diéu chinh phu tdi tai Han Quéc

Thi trudng diéu chinh phu tai tai Han Quéc hién nay
gém hai dich vu dugc dat tén la “Load Curtailment” va
“Capacity DR” lan lugt hoat déng dua theo hai loai DR chinh
ma cac qudc gia ciing nhu khu vuc khac thudng ap dung
trién khai d6 la “Economic/Energy” va “Capacity/Reliability”
tuang duang véi “thi trudng diéu chinh phu tai dua trén
hiéu qua kinh té” va “thi trudng diéu chinh phu tai dua trén
tinh tin cay”. Diéu chinh phu tai dua trén tinh tin cay tuan
theo diéu do ctia KPX tiét gidm phu tai dinh trong vong 1
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gis trudc khi diéu kién can bang céng suat cla toan hé
théng gap rai ro. Con diéu chinh phu tai dua trén hiéu qua
kinh té 13 khach hang st dung dién c6 thé tham gia dau
thau mot cach ty nguyén khi ma viéc cat gidm nhu cau st
dung dién c6 don gia trén mot s6 dién cat giam hap dan
hon don gia trén mot s6 dién can phat vao thai diém dé
trong ngay [3]. C6 thé téng két ndi dung nay & bang 1.
Bang 1. Téng hop thi trudng diéu chinh phu tai Han Quéc [3]

Muc Tinh tin cay Tinh hiéu qua
kinh té
Hinh thiic ddu thau Hai lan mot nam Trudc mot ngay
Thai gian thong bdo | Trudc 1 gid Tru6c mot ngay
Thanh toan (ong sudt 3t giam*gia|Lugng dién it
+lugng dién 3t giam*chénh | giam*gia bién hé
léch gid phét dién can bién | thdng

VGi hai thi trudng diéu chinh phu tai, khach hang tham
gia c6 thé dugc trd muc phi khuyén khich theo hai loai d6 la
thanh toan ca ban va thanh toan hiéu suat. Thanh toan co
ban hay thanh todn kha dung (Availability payment) la mot
khoan thanh toan c6 dinh hang thang cho nguén DR dé
déi 1y su ddm bdo rang cac ngudn nhu cau sé sdn sang
gidm tai khi dugc yéu cau. Con thanh toan hiéu suat
(Performance /Ultilization payment) la khodn thanh todn
dua trén dién nang cit gidm thuc té€ véi gia thay déi theo
thi truong dién, canh tranh véi gia phat dién. Thanh todn
hiéu suat tuong tu nhu thanh toan cho viéc sir dung dién.

Trong 6 thang dau nam 2017, gia thanh toan céng suat
cat giam hay thanh toan co ban cho thi trudng diéu chinh
phu tai dua theo tinh tin cay la 16USD/kW con, gia bién hé
théng trung binh cho thi truéng diéu chinh phu tai dua
theo hiéu qua kinh té la 0,069USD/kWh [3].

Co ché giao dich ctia thi trudng diéu chinh phu tai nhu
trong hinh 2 duoc thuc hién theo giai phap Quan ly phu tai
(Demand-side Management) dugc thé hién trong hinh 3 [6].

Truyén dir ligu < Thu thép dit liéu
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Hinh 3. Cau trtic gidi phap Quan Iy phu tai & Han Quéc [6]

DSM truc tiép thu thap di liéu bang cam bién sau méi 5
phut tir cdc ngudn cat gidm nhu cdu nhu cc ho dan, toa
nha, chung cu va nha mdy. Sau d6, nhiing di liéu nay dugc
gui dén may chd KPX sau mdi 5 phut. Néu tinh trang thiéu
dién xay ra, KPX sé gui Iénh cat giam nhu cau dén DSM. Khi
do, DSM sé tinh toan Customer Baseline Load (CBL) cla
khoang thai gian thuc hién diéu chinh phu tai va sau do,
lien hé vdi cadc ngudn cdt gidm nhu cdu dé yéu cau muc
gidam dién nang theo hgp dong, viéc cat giam nhu ciu bat
dau. CBL la lugng dién du doan s dung cta khach hang
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néu khong cé yéu cau cat giam tir KPX theo gid. Viéc tinh
toan CBL c6 y nghia quan trong trong viéc dua ra quyét
dinh lugng cat giam nhu cau ca méi nguén la bao nhiéu
cing nhu lua chon nguén nhu cdu phu hgp véi d6 tin cay
[8]. DSM &p dung hai cach tinh dé dua ra dugc CBL la
phuong phap Max 4/5 va phuong phap Mid 6/10 lan lugt
dugc thé hién & hai cong thic (1) va (2) [6].

5
> Load, —min(Load,)

CBLrEiXMS — i=1 4 ('I)

Trong d6, CBLY ™ 1a gié tri CBL & thoi diém gid thi t cta

ngay d; Load, (i =1;_5) la gia tri lugng dién st dung thuc té
trong 5 ngay lién tuc (ngay lam viéc binh thuong) trudc d.

iLoadi - min(Load,) - Y max(Load,)

CBLn;i’f6/10 — = . (2)

Trong do, CBLY;™™ Ia gia tri CBLS thai diém gid thi t cha

ngay d; Load, (i=1,10) la gié tri lugng dién st dung thuc té
trong 10 ngay lién tuc (ngay lam viéc binh thudng) truéc d;
D min(Load) la téng hai gia tri nhd nhét ctia Load, (i=1,10);

> max(Load) la téng hai gia tri I6n nhat cha Load, (i =1;T)) .

Méi don vi méi gidi c6 mot cong cu DSM riéng biét dé
tinh toan chinh xac lugng nhu cau can thiét ctia méi nguén
nhu cau do don vi méi gidi d6 quan ly theo 1énh cta KPX.
Trong qua trinh van hanh hé thong, khach hang dugc yéu
cau cét gidm nhu cau trong vong moét gid ké ti khi c6 1énh
diéu d6. DSM cling tinh toan sai s6 RRMSE (sai s& binh
phuong trung binh tuong ddi) dé xem xet su chénh léch
gilta CBL va gid tri lugng dién nang thuc té ma khach hang
tiéu thu. DSi véi Han Qudc, diéu kién dé co thé dang ki tré
thanh nguén DR la sai s6 RRMSE phai nho hon 30%, mot s
thi truong dién khac nhu U.S PJM clia My yéu cau gia tri nay
phai nhé han muc 20% [6]. Nhu vay sai s6 nay la khac nhau
gilra cac quéc gia va can dugc tinh toan dé phu hgp véi yéu
cau clia hé théng va thi trudng dién ctia méi nudc.

2.1.3. Két qua ctia chuong trinh va dinh huéng cia
chinh phi Han Quéc

K& ti ndm 2014, thi trudng diéu chinh phu tai dién tai
Han Quéc da phat trién nhanh chéng va la mot mé hinh

Bang 2. Thi truong diéu chinh phu tai sau khi ap dung chuong trinh DR méi

thanh céng trong viéc trién khai chuong trinh diéu chinh
phu tai. DT liéu t&r nam 2018 cho thdy c6 hon 3500 khach
hang cung véi hon 20 don vi moéi gidi, trén 120000MWh cat
gidm dugc chi trong vai thang dau nam. Bang 2 dua ra cac
thong tin vé s6 khach hang tham gia vao chuang trinh diéu
chinh phu tai, sé dan vi moi gidi, cong suat cat giam kha thi
va lugng dién cat gidm thuc té trudc va sau thoi diém ap
dung thi trudng diéu chinh phu tai méi [6, 9].

Xem xét su thanh cong cda thi trudng diéu chinh phu
tai tai Han Quéc cé thé nhan thay dugc rang viéc dua ra
muc gia cho nguén nhu cau dua vao thi trudng dién giéng
nhu gid phat dién da tao ra su canh tranh céng bang, thu
hut céc khach hang dang ki tham gia tré thanh nguén DR
théng qua cac don vi moi gidi. Cdc nguén DR c6 thé dang ki
tham gia ca hai thi trudng diéu chinh phu tai dua vao do6 tin
cay cing nhu hiéu qua kinh té, diéu nay cling thuc ddy muc
dé tham gia cGa cac nguén DR vao chuong trinh. Viéc
thanh toan dua theo lugng cdng suat cé thé tham gia vao
viéc tiét gidam phu tai dinh véi gia ¢ dinh hang thang ciing
nhu thanh toan theo hiéu suat hay lugng dién nang cat
gidm thuc t€ véi gia dua vao thi trudng ban budn ciing
dugc thuc hién thanh céng va hiéu qua cao tai Han Quéc
[10]. Nhing thanh céng cuda thi trusng diéu chinh phu tai
Han Quéc 1a mé hinh dé cac quéc gia khac trong d6 c6 Viét
Nam tham kh3o, danh gia va trién khai.

2.2, Singapore

Vao nam 2001, chinh phl Singapore quyét dinh khuyén
khich cdi tao thi truong dién va tai ra ra don vi dé quan ly
gam sach nganh dién va nganh khi la Energy Market
Authority (EMA). Thi trudng dién quéc gia (NEMS) bao gom
thi trudng ban buon theo thudc gian thuc va thi truong
ban le bat dau van hanh vao 2003 duai su quan ly cua EMA.

Thi trudng bén budn chao gid ngay tdi véi chu ky giao
dich la nfa giG. Trong thi trudng NEMS, cac don vi phat
dién canh tranh chao gia dé ban dién vao thi trudng. Cac
khach hang tiéu thu I6n c6 quyén mua dién ti thi trudng
hodc mua dién tir don vi ban lé dién théng qua hgp déng.

Hang ngay, can cu vao ban chao gia dién nang va dich
vu, du bédo phu tai ctia bo phéan diéu hanh hé thong dién,
EMC cé trach nhiém lap lich huy déng dién nang va dich vu
diéu tiét, du phong quay cho cho cac t6 may trong mébi chu
ky giao dich dya trén phuong phap dong téi uu dién nang
va dich vu phu cé xét dén cac rang budc hé théng dién.

" 12/2014- | 06/2015- | 12/2015- | 06/2016- 12/2016- | 06/2017- | 12/2017- | 06/2018-
am
05/2015 11/2015 05/2016 112016 05/2017 112017 05/2018 112018
Bon vi mi gici 1 15 14 15 14 17 20 )
Khach hang 861 133 1519 1970 3 3195 3580 3592
(0ng suat cat
dmationy| 10 2444 2889 372 3885 1352 2071 422
Lugng diénnang |, oo 91034 98898 293955 113661 62110 121206 -
cat giam (MWh)
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Nam phut trudc méi chu ky giao dich, EMC c6 trach nhiém
céng bo gia thi trudng, lich huy dong dién nang va dich vu
phu [am can cf cho PSO diéu dé cac t6 may.

G thi truong ban 18, ké tir thang 11/2018 dén thang
5/2019, EMA ting budc dua vao van hanh OEM. Moi d6i
tugng khach hang cé quyén lua chon mua dién tur SP
Group, cac nha ban l& hay truc ti€p trén thi trudng ban
buén [11].

2.2.1. Cdc méc thai gian trién khai chuong trinh diéu
chinh phu tdi tai Singapore

Diéu chinh phu tai tr& thanh mét phan cta NEMS tu
2004, khi Lugc d6 tai (Interruptible Load) dugc gidi thiéu.
Tu ngay 22/10/2012 dén 19/11/2012, Co quan diéu tiét thi
trudng nang lugng (EMA) da ban hanh mét tai liéu tham
van céng khai dé thu thap y kién gép y vé phuang phap
ti€p can t6t nhat dé thuc hién mot chuong trinh diéu chinh
phu tai trén thi trudng dién qudc gia clia Singapore (NEMS).

TU nam 2016, Ca quan quan ly thi trudng nang lugng da
gidi thiéu mot s6 chuong trinh DR dé gia tang tinh canh
tranh trén thi trudng dién qudc gia Singapore. Cac khoan
thanh toan uu dai cho céc don vi cung cap DR dugc lay tir
phi ap dung cho tat ca cac phu tai va phi 4p dung cho don
vi ban 1&. Khach hang c6 thé tham gia truc tiép hodc théng
qua don vi ban & hodc don vi diéu phéi diéu chinh phu tai,
bao gém cac dich vu diéu chinh phu tai thong qua Du &n
Optiwatt 2016 vé quan ly nhu cau dién hodc théng qua
chuong trinh diéu chinh phu tai dién 2016. EMA da tién
hanh nhiéu chuong trinh nhu chuong trinh Optiwatt tap
trung vao phan quan ly phu tai (DSM) va chuong trinh DR
dé tang tinh canh tranh. Ndm 2017, chuong trinh gidi han
phu tai & muc t6i da 7,2MW. Nam 2019, EMA thuc hién
déanh gia hiéu qua trién khai DR [12].

2.2.2. Thi truong diéu chinh phu tai tai Singapore [13]

Thi trudng ban budn hién tai cia Singapore la thi trudng
thai gian thuc (spot market) gém céc phién chao gia véi chu
ky ntia gi®. Trong mdi phién chao gia, cac cong ty phat dién
sé phat dién dua trén nhu cau phu tai duoc du bao va mic
do6 sén sang dé tham gia vao thi trudng trong cac phién ké
tiép. Cac phién giao dich gilta cac bén tham gia gém céc
cong ty phat dién va phu tai sé dugc diéu khién bsi mé hinh
thi trudng thanh todn bu trir (market clearing model-MCM).
Mé hinh MCM dua trén cong sudt cla cac t6 may va kha
nang bu trir thi trudng bang viéc cung cap cho cac bén tham
gia (i) lich trinh diéu d6 tuong Gng vai chi phi dién it nhat
(lich trinh diéu d6 t&i uu) va (ii) gia thi trudng thanh toan bu
trur (marker clearing price-MCP).

Nghién ctiu ctia Zhou va céc cong su [13] dé xuat mé
hinh MCM-DR ap dung chuong trinh DR c6 xét dén su chao
gia tu phia phu tai. Trong chuong trinh DR nay, chuéi cac
phan chi phi/cong suat xac dinh lugng céng suat ma nguoi
tiéu dung sdn sang dé cat gidm tuong Ung véi mot muc gia.
Phan chi phi/céng suat nay cla phia phu tai dugc chao gia
vGi muc giam dan (hinh 4). Gia chao dugc yéu cau can cao
hon gia san. Muc gia san dua ra gap 1,5 lan gia theo hgp
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déng BVP. Muc gia BVP dugc tinh toan gan ding dua trén
chi phi bién ctia ngusi tham gia mdi vdi quyén loi dugc sur
dung nhiing céng nghé phat dién mang tinh kinh té€ nhat
va chiém hon 25% nhu cau phu tai. BVP dugc dua ra béi
EMA theo tung quy. Viéc thiét l1ap gia san nham muc dich
tranh dé phia phu tai lam dung chuong trinh DR, vi du nhu
trong nhiing thai gian khdng tham gia chuong trinh DR sé
dang ki muc gia rat thap cho viéc cat giam phu tai. Vi vay
muc gia san thuong dugc dat ra kha cao. Nhu vady, chuong
trinh DR sé han ché dugc viéc tu do diéu chinh phu tai theo
tin hiéu gia clla chuong trinh dua ra.

A

Chi phi ($/MWh)

Phin tht j

N 7

LYy Cong suat (MW)

Hinh 4. Don chao phu tai véi cdc phan cdng sudt/chi phi[13]

T6ng nhu cau phu tai dugc udc tinh lién tuc néu phia
phu tai khong ap dung su cat gidam phu tai. Phia phu tai sé
bi phat néu tiéu thu it dién hon nhu ciu da dang ki. Téng
nhu cau phu tai dugc yéu cau phai I6n hon téng tat ca cong
suat da néu ra trong don chao gia.

T4t cd cac don chao gia tur phu tai dugc chuyén débi
thanh hai nhém:

oNhém th nhat gém tét ca cac phan chi phi/cong suat
tu cadc don chao gid cla tai (LK LQy)), k =1,..H,
j=1,...,5. T4t cd cac hé s6 trong nhém nay dugc 13y truc
ti€p tir don chao gia clia phu tai.

oNhém thi hai chi bao gém mot phan véi chi phi P, va
c6ng sudt (P, TNC). Pay la don chao gia dugc thuc hién dé
tham gia qua trinh bu tri thi truong.

Tuong tu ké hoach diéu d6 cho cac t6 may, ké hoach
phu tai dugc phia phu tai thuc hién vai ndi dung vé céng
suat k& hoach ma phu tai can. Bién sé I, la lugng céng suat
cta phan khéng cat gidm trong chuong trinh. K& hoach
phu tai dugc thé hién bang vector 1=l ,1I,,...I,] voi

oo lisess
l, :[ij,...,lk Sk}’(k:L'“’H)’ H 1a s6 don gia phu tai. Ngoai

ra, cac bién s6 I, va | 1an lugt 1a téng céng suat trong ké
hoach phu tai trong mét dan chao gia va téng cong suat
phu tai dugc xép lich néi chung.

Cong suat bi cat gidm cla ting don gia dugc tinh theo
cong thuc:

Sk
LC, =min{LQMAXk,ZLQk.j}—Ik,k =1,..,H 3)

j=1

Website: https://tapchikhcn.haui.edu.vn



P-ISSN 1859-3585 | E-ISSN 2615-9619

SCIENCE - TECHNOLOGY

"
Khi phu tai cit gidm cong suat (ZLCk >0) phu tai

k=1

;

dugc nhan tién dén bu, di lai D LC, =0 tdc la phy tai
k=1

khong tién hanh cat giam cong suat, do vay khéng dugc

nhan tién dén bu. Tuy vay, LC, dugc tinh trén phan cong

suat bi cat giam dugc diéu do, trong khi tién dén bu dugc

tinh theo phan cong suat cat giam thuc té.

LCQ,
Nang - {— — @ (LREF, +LCy,)
congsuat /| S s
.@- pre / g
S| LREF g " .
=.
L=
=
< /
o GAizim i LREF;,
S cong suat 1,
— 7 2
Bt diu Két thic
(diéu do)

Hinh 5. Tinh toan lugng phu tdi cat gidm trong mot phién diéu do [13]

Hinh 5 thé hién qua trinh tinh todn luong phu tai cit
giam (LC) cho mét phién diéu d6 ciia mé hinh MCM-DR.

2.2.3. Hién trang cta chuong trinh diéu chinh phu tai
va dinh huéng cta chinh pht Singapore

Khéach hang cé thé tham gia chuong trinh DR & hai thi
trudng:

e Thi truong bdn buén: c6 hai dac trung. Th nhat, su
tham gia cta bén phu tai vao qua trinh diu gia nang lugng
va tu dat ra gid cd s& (baseline), t6i thiéu bang 1,5 1an gia
BVP. Thit hai, co ché chia sé thang du tiéu dung: bén cung
cdp phu tai sau khi hoan thanh nghia vu giam phu tai dugc
nhan 1/3 thang du tiéu dung, la tich ca phan phu tai duoc
cat gidam va phan gia dién ban buén gidm do tién hanh
chuong trinh DR [14].

e Dich vu thi cdp: phu tai tham gia thi trudng dich vu thi
cap théng qua chuong trinh phu tai gian doan (Interruptible
load). Phan phu tai dugc cat gidm sé thay thé cho du phong
quay. Khi dugc xép lich cung cap dich vu thi cap, phan phu
tai cat gidm dugc tra theo gia du trit du phong dugc cap nhat
mdi 30 phat, nhu mét don vi phat dién.

@ thi trudng ban buon, s6 lugng phu tai tham gia chuong
trinh DR van con rat han ché. Hé théng dién cta Singapore
c6 bién du trit 16n, dan dén tan suat kich hoat chuong trinh
DR con it, lgi ich kinh té chua nhiéu. Trong nam 2018, chi c6
2,35% khoédng thai du diéu kién dé kich hoat chuong trinh
[15]. G thi trudng dich vu thit cap, hién ¢ bay don vi tham
gia vdi téng cong suat phu tai ngét dugc la 27,5MW. Vao
nam 2018, EMA ti€n hanh hai thay d8i: cho phép lién két phu
tai dé khach hang dat muc yéu cdu phu tai ngdt dugc téi
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thiéu 1a 0,TMW va dua ra muc phat cho phu tai khéng tuan
tha cat giam khi da dugc xép lich.

Nam 2019, EMA thuc hién danh gia hiéu qua trién khai
va tim cac phuong an cai thién chuong trinh DR [12]. EMA
dang tham khao y kién vé cac giai phap chéng Igi dung co
ché va thu hut thém phu tai tham gia bang cach ha gia san
tu dat. Co ché bao vé sé ngau nhién hoat déng bang cach
loai bd mot phu tai tham gia chuong trinh DR khdi quy
trinh diéu d6 (cu thé & budc Look-ahead Run), sau d6 phu
tai sé bi gidm sat dé xem liéu ho van ct gidm san luong
dudi diéu kién hoat ddéng binh thudng. Tan suat hoat dong
clia co ché du kién thay déi theo mdic gia mua dién cta phu
tai trong chuong trinh DR. Trong qua trinh thi nghiém, gia
co sG dugc giam xuéng bang véi gid BVP. Co ché nay gilup
phat hién hanh vi lgi dung chuong trinh tir bén phu tai.

Véi tinh hinh chénh Iéch gid USEP va BVP ngay cang I6n,
EMA nhan thdy gid san mua dién clia chuong trinh DR &
muc 1,5 lan gid BVP khong c6 tinh thu hit thém cac phu tai
tham gia chuong trinh. Trong nam 2020, EMA sé thu
nghiém gidm gia co s& xuéng con 1,3 lan gia BVP & giai
doan mét va 1,1 lan gid BVP & giai doan hai.

2.3. Nhat Ban

Ludi dién Nhat ban c6 mot dac diém dac biét 1a khong
két ndi vGi bat ky qudc gia lang giéng nao khac va dugc
truyén tai bang hé théng xoay chiéu va moét chiéu két hop.
Bén canh d06, cac khu vuc dugc van hanh véi hai tan s6 khac
nhau: tan sé 50Hz trén hé théng dién tir mién Trung dén
cuc Bic Nhat Ban va tan s6 60Hz trén hé thong dién tu
mién Trung dén cuc Nam Nhét Ban, két ndi véi nhau théng
qua 3 tram bién tan vdi téng cong sudt 1200 MW [16-18].

Nam 2012, chinh phi Nhat Ban thuc hién 16 trinh cai
cach nganh dién gém ba giai doan [22, 23]. D&n nam 2016,
hé théng dién Nhat Ban chia thanh 3 mang I6n gém phat
dién; truyén tai, phan phdéi dién va ban lé dién véi nhiéu
don vi tham gia 8 mbi mang. Toan bd hoat déng trén thi
truong dién ban budn do San giao dich dién luc Nhat Ban
(JPEX) van hanh [22, 23].

2.3.1. Cdc méc thuc hién DR

DPé giam thiéu viéc cit dién sau su ¢6 hat nhan nam
2011, trong giai doan 2011 - 2015, chinh phd Nhat Ban da
ban hanh nhiéu chinh sach dé gidm thiéu nhu ciu st dung
dién ctia khach hang. Theo dé khi khach hang céng nghiép
bat budc phai gidam 15% muc sir dung dién trong gid cao
diém. K&t qué cta nhimng né luc trén 1a phu tai dinh cla
mua hé cac nam dé gidm di dang ké [19].

Bang 3. Nhu cau phu tai dinh tai khu vuc dich vu TEPCO [20]

Ngay 2010 (23/7) 2011 (18/8) 2012 (30/8)
Phu tdi dinh (GW) 59,99 49,22 50,78
Mic gidm (100%) -18% -15,4%
Nhiét d6 cao (°C) 35,7 36,1 35,6

Trudc khi chinh thidc van hanh thi trudng Negawatt vao
nam 2017 thi Nhat Ban da trién khai mét s6 du an véi cac
dé muc DR bao trudc 10 phat/ 1 gid/ 1 ngay [7].
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Thang 12/2016, METI dua ra hudng dan cho chuong
trinh DR dé quy dinh cho céc giao dich gitta cac don vi
tham gia vao chuong trinh DR va cac tiéu chuan truyén
thong cho phép diéu khién cac thiét bi tiéu thu nang luong
thong minh.

Thang 4/2017 METI chinh thdc van hanh thi trudng
Negawatt dé mua béan dién ning tiét kiém dugc tir cac hé
théng phat dién mat troi 4p mai & cac khu dan cu. Thi
trudng nay hoat ddéng nhu mét trung gian trong viéc gitp
khach hang thuong mai va cédng nghiép gidm thiéu tiéu
thu nang lugng theo yéu cau clia cac cong ty dién [19]. Cac
don vi diéu phéi dugc thanh toan cho phan nhu cau cat
gidm nay va chi trd cho cac khach hang tham gia theo
lugng dién nang ma ho da cat giam.

K& tu khi thi trudng di vao van hanh, hang ndm moét
cudc dau gid dugc té chic tién hanh dau thau cho céng
suat DR. Céc cong ty dién sau do sé tra tién dién hang nam
khoang tir 3000 - 5000 yén (25 - 42Eur) mdi kW cho cac don
vi diéu phéi nhu la cac trung gian gitp khach hang tiéu thu
giam phu tai ctia minh khi dugc yéu cau. Méi don vi diéu
phéi stt dung mét phan thanh toan nay dé trd cho khach
hang st dung cuéi cung va cong ty dién nang vi doanh thu
cla ho bi suy gidm do gidm muc tiéu thu dién [16].

Thi trudng dong mot vai tro quan trong trong viéc bao
dam tinh 6n dinh cda lugi dién. Phién dau thau dau tién
nam 2017 vé diéu chinh phu tai dién thu vé khoang 1GW
céng sudt cat gidm ti cac khach hang thuong mai va cong
nghiép. Cac cong ty dién ndang tham gia thi trudng
Negawatt budc phai ddu thau va mua it nhat 20MW cong
suat cat giam.

2.3.2, Chuong trinh diéu chinh phu tai tai Nhét Ban

Chuong trinh DR cia Nhat Ban dugc ap dung theo hai
dang chinh dén nay da dugc nghién cdu: mét dang dua
trén gia (price-based DR) nhu gid theo thoi gian st dung
(ToU) hodc giad gis cao diém critical peak pricing (CPP);
dang thu hai 1a chi tra khoan tién khuyén khich (IP). Doi
Vvdi gidi phap TOU, gia sé thay déi trong ngay (nam) dé dat
dugc lugng phu tai can cét gidm tai mot thai diém dinh
trudc [21]. TOU thudng cé 2 t6i 3 muc gia trong moét ngay.
Su thay d6i phia phu tai c6 thé dugc xem |a mot yéu té dé
thay d6i muc gia trong ngay theo hai cach. Hodc la hé
théng sé théng bao t6i khach hang gia dién & mét muc
coéng suat tiéu thu nhat dinh tai nhiing thai diém sép téi
va sau d6 khach hang sé tu thay déi lugng dién sir dung
cla ho, hodc cac thiét bi st dung dién sé tu dong phan
Ung theo moét chuong trinh lap trinh tu déng truéc. CPP
vé co ban kha giéng vai TOU, ngoai tri viéc cac céng ty
phat dién co6 thé kéu goi cac su kién cham dinh trong thoi
gian gid thi trudng ban budn cao hodc trong cac tinh
hudng khan cdp [21]. Mét su kién cham dinh kéo dai
trong mot s6 gid nhat dinh, trong dé gia dién tang dang
ké dé bu trir cho nhiing phu tai da cit gidm. Khi su kién
cham dinh xay ra, thdi gian va gidi han tang cua gia c6 thé
dugc xac dinh truéc hodc xac dinh dua trén lugng phu tai
can cat giam cho sy kién dé.
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Nghién ctu [22] s&r dung d{r liéu tu thi nghiém thuc dia
dé danh gia su &nh hudng cla DR Ién lugng dién tiéu thu
clia ngudi dung. Dy 4n nay dugc thuc hién & Kyoto, Nhat
Ban tu 23/7 tGi 28/9/2012. HOi déng nay gém cac co quan
dia phuong, cac cong ty nang lugng tu nhan, cac trudng
dai hoc, va nhiéu t6 chuc nghién ciu khac véi muc dich la
xdy dung dugc mot hé théng nang lugng cho cong dong
thong minh cho cac khu vyc trén. Nhiing bén tham gia
trong thi nghiém nay gém c6 cac ho gia dinh va cac can ho
trong thanh phé Kyoto.

Nhiing bén tham gia thi nghiém nay dugc lya chon qua
bén budc. Dau tién, mot cudc khao sat dugce thuc hién trén
40710 hé gia dinh trong khu vuc. Qua cac budc tu nguyén
tham gia (ing tuyén vao chuong trinh va danh gia hé so loc
ra dugc 691 hd va dugc phan chia ngau nhién lam bén
nhom, vai nhom A gém 153 hd la nhém khéng dugc ap
dung cac gidi phap clia chuang trinh DR. Nhém B, nhém C
va nhém D la nhitng nhém dugc dp dung gidi phap cla
chuong trinh DR vai s6 lugng hd tham gia lan lugt la 154,
192, 192. Mac du nhém C va D dugc chia vao cac thi
nghiém & mua dong, hai nhém nay van dugc phan tich
tuong tu nhu & thi nghiém vao mua hé.

Yén/kWh
105 —————
85| — — — — — o
L CPP
65— — — — — —
A\
45 _ _ _ _ _
55 TOU Time of the Day

13 16 24

Hinh 6. Gid cla cdc gidi phdp clia chuong trinh DR [22]

Hinh 6 thé hién muc gia DR cho cdc nhém dugc ap dung
hai gidi phap TOU va CPP. G day, gid san cho cac ho dan
dugc tinh & muc la 25 yén/kWh. Vi nhém C va nhém D, gidi
phap TOU dugc ap dung trong khodng thai gian tu 13:00
dén 16:59 vao cac ngay trong tuan va thém vao 20 yén/kWh
so v&i muc gia co ban (25 yén/kWh). Giai phap CPP cé ba
muc: muc thi nhat thém 40 yén/kWh, muc tha hai thém 60
yén/kWh va muc thu ba thém 80 yén/kWh so véi muic gid clia
gidi phap TOU. Nhu vay, ta c6 bén gidi phap dugc dua ra la
TOU, CPP40, CPP60 va CPP80. Nhiing su thay ddi gia nay
dugc thong béo trudc dén cac ho tiéu thu.

2.3.3. Két qua chuong trinh diéu chinh phu tai va dinh
huéng cia chinh phi Nhdt Ban

Két qua chi tiét dugc trinh bay 4 tai liéu tham khao [22].
T6ng két lai, két qud clia cdc mé hinh udc lugng su anh
hudng cua gia tham chiéu chuong trinh DR Ién lugng tiéu
thu dién cda khach hang dugc rut ra nhu sau:

e Giai phap TOU gidm lugng tiéu thu xudng trung binh
4,7%, trong khi CPP80 giam lugng tiéu thu xuéng 14%.
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Diéu nay ching té muc gia khuyén khich dua ra kich thich
ngudi tiéu thu dién diéu chinh phu tai hiéu qua.

e Bén canh do6, yéu cau tiét kiém nang lugng (d6i véi
nhém B) gidm 4%. Nhu vay, nguoi dp dung chuong trinh
DR khéng chi nhan dugc khuyén khich vé gia, ma su thoai
mai cling tang Ién do s6 1an bi yéu cau tiét kiém dién duac
gidm xudng.

Vi tam nhin ma Bo Kinh t&, Thuang mai va Cong nghiép
da trinh bay trong Sang kién B&i méi MG va Bén viing
(Sustainable Open Innovation Initiative), diéu chinh phu tai
dién va cac cdng nghé théng minh khac c6 thé dugc tich
hgp vao trong cac nha mdy dién do (VPP) tuong lai. Trong
b6i cdnh nay, khach hang tiéu thu cé thé dugc xem nhu la
mot nguén luc khong chivé nhu cau cat gidm khi thiéu dién
ma con vé kha nang cap va luu trit nang lugng cho toan
cong déng. D& hinh thanh mét nha may dién do can tap hap
cac ngudn nang lugng phan tan, bao gobm ca bén cung va
bén cau. EnergyPool, mét moi gidi trung gian VPP, da thong
bao dat dugc thda thuan cho DR hgp tac véi ludi dién cda hai
cong ty dién luc Tokyo va Kansai [16].
3.KET LUAN

Diéu chinh phu tai c6 thé tao ra Igi nhuan khi tham gia
vao thi trudng dién, bang cach gidm nhu cau & phi phu tai,
hoac phia cung bang cach “ban lai” lugng dién dang 1é ra da
dugc tiéu thu. Ngoai ra lgi ich cia né cling dén tu cac dich vu
phu trg va viéc dau thau lugng céng sudt cat giam hang
nam. Cac nha mai gidi dugc phép thay mat cho cac don vi
phu tai dé tham gia vao qua trinh diéu chinh bang cach ky
hgp déng truc ti€p vai phu tai hodc cung cap cac dich vu véi
nha ban lé. Bén canh d6, co ché ddu thau kha nang cung cap
cdng sudt cat gidam mang lai mot nguén thu 1én cho cac
nguén DR & cac thj trudng va nd la co ché quan trong nhat
trong 10 trinh tich hgp DR vao thi trudng ban buon.

Tu kinh nghiém van hanh thi trudng diéu chinh phu tai
cac nudc ké trén, c6 thé thay rang viéc lién lac hai chiéu
gilta ngudi van hanh va cac bén cung cdp DR la rat quan
trong. TU nhiing thong tin thu thap dugc, hé théng sé xac
dinh dugc tai co s& clia ngudn DR va dua ra cac hinh thic
thanh toan khuyén khich phu hgp. D€ tich hgp DR vao thi
trudng dién can phai xem xét nhiéu khia canh nhu d6 tin
cdy, kinh té va dung lugng nguén cung. Thi trudng dién
Viét Nam c6 thé tim thdy cac co ché tuong thich va phu
hap véi cac dac diém clia hé théng dé c6 thé trién khai mot
cach hiéu qua.
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