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Toém tat - Hién nay, thj trwdng dién Viét Nam dang phat trién trong
giai doan thi trwdng budn ban dién canh tranh. Sép téi thi trwdng
dién Viét Nam tién vao giai doan budn ban I dién canh tranh dwoc
thi diém tlr ndm 2021. Tuy nhién, mé hinh dung @& giai quyét thi
trwdng ngay téi 1a con don gian va cd it kidu chao gia khac nhau
dan dén sy thiéu cong bang trong viéc dau thau. Qua viéc nghién
ctu thi trwdng dién ngay téi & Chau Au, tac gia chi ra cach chao
gia cta nha may nhiét dién tham gia vao thj trwdng dién & Chau
Au qua viéc s dung cac Pon hang khéi (Block order) tai Tay Au
va cac diéu kien (Minimum Income Condition, Schedule Stop
Condition va Load Gradient Condition) cGia don hang tai Tay Ban
Nha. Tir d6 chi ra sy lién hé gitra cac tham sé ctia nha may nhiét
dién dén cac kiéu chao gia va wu nhwoc diém cla tirng loai.

Twr khoéa - Thi trwong dién chau Au; thi trwdng dién Viet Nam; nha
may nhiét dién; don hang khoi; don hang phtrc tap

1. Gioi thiéu chung

O Viét Nam, nganh dién da dong gop nhiéu thanh tyu
dang ké cho phat trién kinh t& xa hoi. D4i véi thi truong
dién Viét Nam c6 ba cip do hinh thanh va phat trién: Cép
do 1 (tir 2014 trd vé trude) thi truong phat dién canh tranh;
Cép d6 2 (2015-2021) thi truong ban budn dién canh tranh
(thi diém tir nim 2015 - 2016 va hoan chinh tir ndm 2017 -
2021); Cap d6 3 thi truong ban 1¢ dién canh tranh thi diém
(tr nam 2021 — 2023) va thi truong ban 1€ dién canh tranh
hoan chinh (tr sau nam 2023) [1].

O Viét Nam cac nha may tham gia vao thi truong dién
bao gém thiy dién, nhiét dién, nang lugng tai tao. Cu thé,
vé nhiét dién duge san xuét theo nhiéu nguyén vat li¢u khac
nhau nhu: Nhiét dién than, nhiét dién dau, nhiét dién khi,
nhiét dién sinh khéi,... Cach chao gia cua nha may nhiét
dién tham gia vao thi truong dién & Viét Nam duogce chi rd
nhu sau [2]:

- Cong suét trong ban chao gia 1a cong suit tai dau cuc
may phat dién;

- Cong suit chao cua dai chao sau khong duoc thip hon
cong suit cia dai chao lién trudc. Trong d6, gia tran bang
chao 13 muc gid cao nhat ma don vi chao gia dwoc phép
chao cho mot td may phat dién trong ban chao gia DAM,;

- Trong diéu kién binh thuong dai cong sut chao dau
tién trong ban chio gid clia cac to may nhiét dién phai bang
cong suit phat 6n dinh thip nhit ciia tb may. Dai cong suét
chao cudi cung phai bang cong sudt cong bd. Ddi véi cac
nha may nhiét dién trong qua trinh khéi dong va dimg may,
duoc cép nhat ban chao gia cho chu ky giao dich tdi véi
cong suat thap hon cong suét phat én dinh thip nhét.
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Céc diéu kién rang budc chu yéu tap trung vao yéu tb
ki thuat ma it quan tim dén yéu t6 kinh té. Do d6, cac nha
may nhiét dién bt budc phai giri mot gia kha cao cho khodi
chao gia dau tién nham dam bao thu hoi chi phi khoi dong.

Song song v&i da phat trién ciing ¢6 cac nghién ciru vé
thi truong dién Viét Nam hién nay, cling da c6 budc tién
nhu: Nghién ctru anh hudng ctia co ché didu chinh gia dién
dén co cAu thanh phan phu tai trong du bao nhu cau dién.
Nghién ctru dé chi ra, co ché gia dién 1a giai phap co tac
dung 16n nhét trong viéc diéu hoa biéu db cua hé théng,
cling nhu gia phan anh dugc gia tri st dung va cac yéu tb
gi4 dién lién quan dén khach hang tiéu thu [3]; Phan tich
su trong quan gia cac dang nang luong chinh ctiia Viét Nam
bao g6m than, dau, khi va dién, va xac dinh gia tuong déi
dé dua ra co ciu gia cac dang ning lugng nay theo hudng
thi trudng phu hop [4]... Nhin chung, cac nghién ctru trén
chi tap trung vao chinh sach phat trién ciia TTD Viét Nam,
ma chua tap trung vao phat trién mé hinh toan véi cac ludt
chao gia phu hgp ma nha may nhiét dién tham gia vao TTD
méc du ti trong cua nhi¢t dién 1a kha 16n trong co cAu nang
luong tai Viét Nam. Tai chau Au di nghién ctru va su dung
céc luat chao gia véi cac diéu kién khac nhau dé mé phong
c4c nha may nhiét dién [5], vi du: Khéi chao gia tai Tay Au
va don hang phtrc tap tai Tay Ban Nha.

Can phai nhan manh rang, c4c nghién ciru trén chua c6
su lién h¢ gitta NMND va céch chao gia trong thi truong
dién. Muc dich ctia bai bao 1a mé phong lai cac rang bude
ctia NMND tir thi truong dién Chau Au, tir d6 chi ra sy lién
két gitra nhiét dién va cac cach chao gia nay, hon nita 1a so
sanh wu nhuoc diém cua hai phwong phap nhim gitp cac
nha hoach dinh ¢6 thém su lua chon va tham khao.
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2. Cac rang bujc ctiia nha may nhiét dién

Céc don vi nhiét thuong yéu ciu mot nhom dé van hanh
ching, ddc biét 1a khi bat va tat. Mot don vi nhiét chi c6 thé
trai qua nhimg thay doi nhiét d¢ dan dan, va diéu nay chuyén
thanh khoang thoi gian can thiet dé dua thiét bi 1én Iudi. Do
nhiing han ché nhu vay trong hoat dong ciia mgt nha may
nhiét dién, nhiéu han ché khac nhau nay sinh, nhu 1a:

- Thoi gian hoat dong t6i thiéu: Mot khi thiét bj dang
chay, khong nén tat né ngay lap tuc;

- Thoi gian chét t5i thiéu: Mot khi thiét bi ngimg hoat
dong, c6 mot thoi gian toi thi€u trude khi nd c6 thé dugce
hoat dong lai;

- Han ché ctua nhém vén hanh: Néu mét nha may bao
g0om hai hoac nhi¢u don vi, ca hai khong thé dl:I’QC bat cung
mdt lac vi khong cd du thanh vién van hanh d€ tham dy ca
hai don vi trong khi bat dau.

Ngoai ra, do nhi¢t d¢ va ap suét ciia t6 may nhiét dién
phai dugc thay doi cham khi huy dong mot nang luong
moi. Nang luong nay khong dan dén bét ky sy phat sinh ra
MW nao tir thiét bi va dwoc dua vao van d& cam két cua
don vi nhu 1a mét chi phi khai dong (start-up cost).

3. Cac loai chao gia
3.1. Cdch chao gida ¢ Tiy Au

Mot don hang Block ctia mot nha may dién bao gdm
nhiéu Profile Block c6 cuing gi& chao P, khac khdi luong
chao Q) va co cung ti 1& chap nhan x;, dugc chép nhan
hoic bi tir chdi dya trén gia ndp véi ti 1¢ chap nhén tdi thiéu
(RM™™) 13 trong khoang [0, 1]. Thém nita, Profile Block c6
diéu kién “None” hodc “Fill or Kill” lién quan déntile chép
nhan t6i thiéu R (0 voi “None” hodc 1 véi “Fill or Kill™).
Pon hang Block ¢ thé dugc di kém véi cac diédu kién xac
dinh la: Linked Block va Exclusive Group [6]. Pon hang
Linked Blockva Exclusive Group dugc xem nhu cac diéu
kién cho nha may nhiét dién. Mot Block c6 thé roi vao mot
trong ba truong hgp sau: (i) In the money, (ii) At the
money, va (iii) Out of the money. Dé biét duoc khdi chao
gia roi vao truong hgp nao thi VWAP dugc tinh toan (1):

ZteTZpbebXb*Qpb( pb— Upb)*MCPt

VWAP, = ,Vb € Bg,a €A (1)

YteT Zpbeb Xb*Qpb* ( pb_U_pb)
- In the money (VWAP > Py): Tuc 1a chi phi thu duoc
phai 16n hon gia chao cua khoi;
- At the money (VWAP = P,): Ttc 1a chi phi thu duoc
bang véi gia chao ciia khoi;

- Out of the money (VWAP < Py): Tt 1a chi phi thu
dugc thiphon gia chao cia khoi.
3.1.1. Linked block

Mot tap hop cac don hang Block c6 cung mot rang budc
thyc thi lién két voi nhau. Muc dich 14 téi wu héa nha may
nhiét di¢n, quy trinh tiéu thy va kha nang luu trir Block
duoc chép nhén va phu thudc vao sy cho phép cia mot
Block khac duoc goi 1a Block “con”. Trong khi Block c6
didu kién chdp nhan cic Block khac dugc goi 1a Block
“cha”. Mot Block “con” ¢6 nhitng han ché thyc hién va c6
thé duoc thuc hién chi khi don hang Block “cha” dugc lién
két, dugc thuc thi. Nhin chung, céc Linked Block nay

thuong xudt phat tir mot nha may nhiét dién hodc mot to
may trong nha may nhiét dién. Do d6, dé danh gia dugc
hiéu qua kinh té ctia n6 thi can phai danh gia mot cach tong
thé cac Linked Block duoc lién két voi nhau. Piéu nay dua
dén Block “cha” SWF co thé dugc thuc thi mic du no la

“out of the money” néu lgi nhuan (SWb) khdi “con” dem

lai bu dép sy thiéu hut lgi nhuan tir khéi “cha” (SWE).
3.1.2. Exclusive Group

Mot don hang Exclusive Group la tap hop cdc don hang
Block ma c6 tong ty 1€ dugc chap nhan khong qua 1. N6 dugc
cho phép ndp cac Profile Blocks khac nhau véi cac gia khac
nhau cho cung mét ngay va cung nha may nhiét dién, do do
c6 the toi wu veé mat kinh té cua cidc nha may nhiét dién.

Mot don hang Exclusive Group ¢6 3 cach chao gid thi
truong, cu thé chia ra cac loai nhu sau: (i) Ban gia thap véi
thoi gian dai; (if) Ban gia trung binh v6i thoi gian ngén hon
va (iii) ban gia cao vai thoi gian ngén nhat.

3.2. Cach chao gia 6 Tday Ban Nha

~ Tai Tay Ban Nha, cac nha may nhiét dién s& gui chao gia
giong v6i Viét Nam hién nay (xem Muc 1), tuy nhién co kem
theo céc dicu kién nhu MIC, SSC, LGC dé gitip cac nha may
nhiét dién c6 thé thdéa man vé yéu to kinh té va ky thuat.
3.2.1. Piéu kién thu nhdp toi thiéu (MIC)

Cac don chao gia cua m6t nha mdy hoac t6 may bi rang
budc b(yi‘ dig%u k@én thu r}hélp toi thieu dugc goi 1a MIC. Noi
chung vé van d¢ kinh té, MIC c6 nghia 1a doanh thu duoc
thu theo don chao gia trong tat cd cac giai doan phai cao
hon chi phi san xuat ciia n, duoc dinh nghia bai hai thanh
phan: (1) Chi phi c6 dinh (Fixed Term - FT)($) va (2) chi
phi bién dong (Variable Term - VT) ($/MWh) nhan véi
tong khoi luong du’(jc’ chap nhan. Do d6, diéu kién d¢ don
chao gia nay dugc chap nhan hodc loai bo nhu sau:

- M6t don chao gia voi MIC dugc chap nhan khi doanh
thu téi thiéu (RR) (2) nho hon doanh thu ¢6 duoc (AR) (3);

- Mt don hang MIC khong thyc thi: Doanh thu tdi
thiéu (RR) 16n hon doanh thu c6 dugc (AR).

RRy, = FT, + VT, * (Zier Lsepl Qf * X£1),V p € P™¢ (2)

ARy = Ter (MCP* * (Tier 108 * x£1)), Vp € P™C (3)
3.2.2. Piéu kién dirng lich trinh (SSC)

biéu kién nay dugc hoat dong dé ngén chan ding mot
may phat dién dot ngdt. Trong truong hop 1a mot nha may
dién, da duoc chay trudce ngay yéu cau mot don hang MIC
cho thi trudng, dugc hiy tham gia phat vao mét giai doan.
Theo muc dich d6, nguoi giri don dit hang MIC c6 thé xac
dinh SSC, trong d6 viéc hity tham gia s€ khong bao ham ty
dong tir chbi tat ca cac don dat hang hang gio. Nguoc lai,
ba gid dau tién trong cac giai doan dugc dimg theo lich
trinh s& khong bi tir chbi va s& dugc tham gia vao thi truong
nhu bit ky don hang hang gid ndo.

3.2.3. Piéu kién dé doc tai (LGC)

L viéc tang cong suat dwoc chap nhan trong mot khoang
thoi gian t bi gioi han bai cong suat trong giai doan trudc
day (¢t — 1). Tham s6 nay duoc xac dinh boi mirc tang/ giam
t6i da cho phép (cung mot gia tri cho tat ca cac giai doan).
Viéce nay, han ché sy tang hodc giam cong suét qua 16n giita
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hai gio lién tiép dbi véi cac nha may nhiét dién von kho khan
trong viéc tang hodc giam cong suat dot ngot.

4. M6 hinh toan

4.1. Ham muc tiéu

Min SW = ¥peg Cp + Xier Xses C§ — DteT ZdeD Cf‘l (4)

Cong thic (4), trinh bay ham muc tiéu cho bai toan tdi
wu nham t6i uu hoa SW. Thong thuong, theo luat thi truong
ham muc tiéu 1 t5i da SW, tuy nhién trong phan nay ching
t6i trinh bay ham muc tiéu theo phwong phap t6i thiéu
nghia 13 hiéu giita nha cung cap va nhu cau. Trong d6:

Cp ZZpbeb[Xb * Qpp * Py * (T_}:E_T—Ig-i' 1)] Vb € B, (5)
Ct=x{*QL*PlVs €S,teT (6)
Ci=x5+Q4*PivdeD,teT (7)

Cong thire (5) trinh bay chi phi cua Block, trong khi (6)
va (7) trinh bay ham chi phi cua cach chao gia kieu bac thang

lan luot ctia ngueoi ban va nhu cau véi bien x € [0,1].

4.2. Cac rang bujc

4.2.1. Rang budc cho don hang Block ¢ Tay Au

Dbi v6i don hang khdi hd so:
Yy, - RM < %, < Y, V beB (8)
Tir cong thirc (8) thé hién‘ trang thai chip nhén cua mot
don hang Block do d6 ludn bang khong hoac nam gira ti 1¢
chap nhan t0i thiu va ti 1¢ chap nhan t6i da. Trong truong
hop RI™ =1 thi (8) suy bién thanh diéu kién “Fill or Kills”.
Déi v6i don hang Link Block:
Xib = 2 pep IMb - Xp < 0V 1b € LB (9)
Cong thuc (9) biéu thi ti 1& chép nhén tdi thiéu cia mot
Linked Block trong do ti 1€ chap nhan cua Block cha x;,

ludn luén 16n hon hodc bang ti 1é chip nhan Block con xyy,.
Déi v6i don hang Exclusive:
YbeegXp < 1Vege EG (10)

Cong thirc (10) thé hién tong ti 1& dwoc chap nhan cua
cac don hang Block thu¢c don hang Exclusive Group phai
nho hon hoéc bang 1.

4.2.2. P6i véi khoi chao gid Tdy Ban Nha

Déi voi LGC:

Dkl xt < (Zng-il *x§‘1> +1G,
SeS

SeS

Vp € PYC,tET (11)
DIt < (ZIQt et )
seS seS

Vp EPYC,tET (12)

Cong thuc (11) va (12) cho ta biét, khdi lugng chip
nhén cia nha may p trong giai doan keé tiep phu thudc vao
kha nang tang hay giam kha nang phat cua nha may.

4.3. Thudt toan loai bé nha mdy khong théa man MIC

Thuét toan trinh bay céach loai bo nha may c6 d‘iéu kién
MIC ma bi xung dot turc 1a khong thda man yéu cau MIC.
Cac budc cia thuat toan duogc thuc hién nhu sau:

- Bude 1: Xir ly dir liéu vao bao gdm cac nha mdy tham
gia, khoi lugng, gia cac khoi, thoi gian, chi phi c6 dinh
(FT), chi phi bién dong (VT);

- Budc 2: Xac dinh gia tri doanh thu c6 dugc (AR) va
doanh thu t6i thiéu (RR) cta nha may i;

- Budc 3: Tinh hi¢u gitra AR — RR,;

- Bude 4: Xét hiéu AR va RR néu 16n hon 0 thi nha may
do6 dugc phat cong suat (chap nhan) tham gia vao thi truong
va ngugc lai néu bé hon khong thi s€ bi tir choi;

- Budc 5: Xét nha méy thir i + 1, roi quay lai budc 2
tiép tuc thyc hién cho dén khi tat ca cac nha may dugc thuc
thi roi ket thiuc qua trinh.

Dit liéu dau

Tinh RR,AR

AR-RR>0 Chép nhin =0

Chép nhan =1

Hinh 1. Thudt todn logi bo nha mdy khong théa man MIC

Trong dé: n 14 sb nha may nhiét dién co diéu kién MIC;
i 12 bién chay;
AR la doanh thu c¢é duoc ($);
RR 14 doanh thu t6i thiéu ($).

4.4. Phwong trinh cin bang

DR Q=D ) xy# Q= ) K Qi =0

deD beB pbeb S€eS

VteT (13)

Cong thire (13) mo ta didu kién can bang giira nha cung
cap va nguoi mua trong teng giai doan ¢. Nghia 1a Khoi
lwong d3 ban bang khdi lwong ngudi mua.

Gia thanh toan thi truong MCP® duoc lay tir nhan tir
lagrange ctiia ham can bang.

5. M6 phong va két qua

Trong phan nay, nhém tac gia sé tién hanh mé phong va
chi rd cach van hanh cta cac rang budc & nha may nhi¢t dién
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Tay Au va Tay Ban Nha. Chuong trinh phét trién gém hai
phan riéng biét 1a nhap dir liéu trong excel va chwong trinh
duogc viét va chay trong GAMS [7] véi CPLEX solver dé ting
tinh linh hoat va thuén tién. Tur d6 s& dua ra so sanh gitra 2 md
hinh toan & hai khu vuyc ¢6 thi truong dién phat trién.
5.1. Cdch chao gid ciia nhigt dién ¢ Tay Au

Trong phéan nay, bai b4o dua ra mot bai toan thi truong
co ban dbi véi cac don hang Block. Tt d9, chi ra cach chao
gia cta nhi¢t dién véi cac ludt van hanh hién c6 tai Tay Au
va chi ra han ché cach chao gia. Do d6, bai toan chi quan tam
dén ham muc tiéu (4), cac rang budc (8), (9), (10), va (13).

Cho dir lidu cia mot NMND cé tong cong suat la
300 MW trong d6 cot 1 thé hién khdi lwong, cot 2 thé hién
gi4 ciia timg khoang cong suat phat va cot 3 thé hién thoi
gian chao gia cia nha may (Bang 1). Nhu cau duoc ¢d dinh
v6i khdi lugng 1a 200 MW véi gid mua |2 60 $/MWh.

Bdng 1. Dir liéu cua nha may

d6 tong lgi nhuan ciia nha méy 1a 600 $, nén nha may van
chap nhan tham gia phat trong ngay tiép theo.
5.1.2. Kiém tra cho Exclusive Group

Bdng 3. Cac don chao thudc Exclusive order cua nha may

Block | Khéilwong (MWh) | Gid ($/MWh) | T (h)
1 300 65 1
2 300 61 2
3 300 50 3

Trong phéan nay, gia sit NMND sir dung Exclusive order
v6i cach chao gia nhu Bang 3. Trong do, cot 1 thé hién Block,
téng cong suit ciia nha may dugc thé hién & cot 2, cot 3 the
hién gi4 chao va thoi gian chao dugc thé hién & ¢t 4. Nhu cau
dugc ¢b dinh véi 300 MWh va gia chao 1a 60 $/MWh cho 3
gior lién tiép. Viéc guri cac Block nhu vay nham dam bao rang,
nha may c6 thé tham gia phat vao ngay tiép theo ma van dam
bao yéu td kinh té va k¥ thuat dugc thoa man. Chi y, cac khoi
chao duge di kém voi diéu kién “fill or kill” d& dam bao chi

Khéi lugng (MWh) Gia ($/MWh) T (h) moét khdi dwoc chip nhan.
50 65 1 Bing 4. Két qua cho nhém dge quyén
150 61 1 MCP .| Thunhap |Loinhusn
100 50 1 Block | % | gmwn) NPT (g ®)
Nha méy duoc xem xét c6 cong sudt phat toi thiéu la 1 0 0 0 0
50 MWh va chi phi khoi dong 1a 65$/MWh (start-up cost). 2 0 60 0 0 0
Voi 150 MWh tiep theo, chi phi san xuat cho moi MWh la 3 1 45000 54000 9000

61 $/MWh. Véi 100 MWh tiép theo, chi phi san xuét 1a thap
hon véi 56 $/MWh. Do d0, véi cac don hang béc thang dang
str dung tai Viét Nam, kho c6 thé gitp cac nha may nhiét dién
¢6 thé tham gia vao thi truong dién khi ma gia chao cua khéi
sau phai cao hon khdi trudc. Tuy nhién, viée nay s& dugc giai
quyét néu 4p dung nhu tai Ty Au véi don hang Link Block.
5.1.1. Kiém tra cho Linked Block

Véi don hang Linked Block trong d6 Block 1 1a gbc va
Block 2 duoc lién két véi Block 1 va Block 3 lién két véi
Block 2 dugc thé hién trong Bang 2 c6t 2. Can chu y rang,
cac Block duoc chao voi didu kién “Fill or Kill” tirc 1a
RIMN= 1, Pidu nay dam bao riang, Block 1 dugc chip nhan
hét thi mé&i dén Block 2 va lan luot 1a Block 3.

Bing 2. Két qua cho don hang khéi lién két

. MCP Chiphi| Thu [Loinhuan
Block] Link | x ($/MWh)(|\(/2|§’/§th) ©  |obap (8] @)
1 - 1 50 3250 | 3000 -250
2 1 1 60 150 | 9150 | 9000 -150
3 2 1 100 | 5000 | 6000 1000
Téng 17400 | 18000 600

Trong Bang 2, ti 1¢ chép nhan dugc trinh bay trong cot
3, gia thanh toén thi truong trong cot 4, va khdi lugng chép
nhan cua cac Khéi chao gia trong cot 5. Trong khi do, cot
6, cot 7 va cot 8 thé hién 1an luot chi phi, thu nhap va loi
nhuén cho mdi Block sau khi chay mé hinh toan. Tong chi
phi, thu nhép va lgi nhuan cta nha may cling dugc trinh
bay trong Bang 2.

V6i gia thanh toan thj trudng MCP = 60 $/MWh cac
khéi déu duoc chap nhan. Mic du, Block 1 va 2 ¢6 gia la
65 $/MWh, 61 $/MWh 16n hén MCP (60 $/MWh) nén 2
khdi nay l1a “out of the money”. Tuy nhién, do khéi 3 “in
the money” bu dap sy thua 15 khi ban cac khéi 1 va 2, do

Két qua dugc trinh bay trong Bang 4, véi don hang
Exclusive order theo luat thi trudng chi dwoc ban mot khbi
trong mot nhom. O day chi Block 3 dugc chap nhan va ban
trong 3 gid lién tiép voi MCP 12 60 $/MWh va lgi nhuan
cubi ciing ctia nha may 12 9000 $.

5.1.3. M6 td han ché cia cdc kiéu chdo gid & Tay Au

Cho bai toan véi s6 liéu co ban trong Bang 5: Cot 1 1a
Blockchao gia, cot 2 1a loai don hang, c6t 3 1a khdi luong va
ot 4 1a gia. Cha ¥ 1a cac don hang thudc loai cung cép di
kém v&i diéu kién “fill or kill”. Két qua sau khi chay bai toan
thi truong duoc thé hién & Bang 6, voi ¢t 1 1a Block, cot 2
4 ti 1& chap thuan, cot 3 1a gia thanh toan thi truong — MCP,
va cft 4 1a SW cia bai toan thi truong theo ham muc tiéu (4).

Bing 5. Bing 56 liéu mé ta han ché

Block Loai Khéi lwong [MWHh] | Gié [$/MWh]
1 Cung cép 10 15
2 Cung cép 70 22
3 Nhu ciu 70 40
4 Nhu ciu 40 20
Bing 6. Két qud mé ta han ché
Block xp MCP ($/MWh) | SW ($)
1 1
2 L 20 1310
3 1
4 0,25

Nhan xét han ché: Theo luat thi trudng & Tay Au thi gia
chao cua Block phai bé hon gia thanh toan thi truong thi mai
duoc chép nhan hoan toan (¢ day la diéu kién chép nhan
hodc x6a bo - Fill or Kill) con khong sé bi tir chdi hoan toan.
Tir két qua trong Bang 6 cho ta thay, véi MCP= 22 $/MWh
thi Block 1, Block 3 va Block 4 1a “in the money” nén dugc
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chap nhan. Tuy nhién, Block 2 1& “out of the money” nén da
vi pham diéu kién cua thi truong. Tuy nhién, vi bai toan thi
truong dya vao ham t6i wu nén day 14 giai phap toi uu nhat
¢6 duoc, viée nay dan dén Block 2 dugc chap nhan mic du
vi pham diéu kién cua thi truong (22 $/MWh> 20 $/MWh).
5.2. Cach chao gid nha may nhiét di¢n ¢ Tay Ban Nha

Trong phan nay, bai bao chi quan tim dén ham muc tiéu
(4), cac rang budc (11), (12) va thudt toan trong Hinh 1.
Cho s6 lidu ctia 2 nha may nhiét dién véi cac thong sb: Chi
phi ¢b dinh, chi phi bién dong, khéi lugng va gia trong
Bang 7. Cha'y, ca hai nha may déu c6 LGC la 10 MWh va
thiét 1ap SSC. Bang 8 thé hién nhu cau ciia phu tai trong
timg gio, xét cho 4 gio lién tiép.

Bdng 7. Dit liéu cho 2 nha may

. | Chi phi |Chiphi bién| Khéi - .
mga ¢b dinh | dong (AR) | luong [$/,\G/Il\e;vh] ing[llq]
Y (FTY 81| [$/MWh] | [MWh] g
50 65 1
50 65 2
1 25 65 = = 3
50 65 4
160 61 1
180 61 2
2 2 2
> 0 210 61 3
250 61 4

Gia thiét v6i nhu cau ciia mot don vi ¢6 trong bang sau:
Bing 8. Nhu cdu

Khéi lvong [MWh] | Gia [$/MWh] | Thoi gian (h)
200 500 1
220 500 2
250 500 3
270 500 4

Dud6i day bai bao s€ chi 13, khi mot NMND tham gia
vao TTD c6 hay khong cac diéu kién MIC, SSC, LGC s&
dién ra nhu thé nao va cong suat dugc tham gia vao thi
truong sé thay doi nhu thé nao.

5.2.1. Khdng ¢6 diéu kién kem theo
Bing 9. Két qua khi khéng cé diéu kién

M MCP
Nha may L2 3 4 @eimwh)
1 0 | w0 [ w0 [ 2|
2 160 | 180 | 210 | 250

Bang 9 cho thiy khi khong c6 diéu kién (MIC, LGC, SSC)
thi ca 2 nha may déu phét cong suat tham gia vao thi truong
dién vai khoi lugng lan lugt trong 4 gio co nhur ¢ trong bang
trén. Gia thanh toan thi truong lic nay 1a 65 ($/MWh).

5.2.2. Khi c6 diéu kién MIC
Bing 10. Két qua khi khéng c6 diéu kién

 [Thoigian] McP AR | AR-

Nhamay | =" amwny | RR®) [ emwny | RR(9)
1
2

1 . 65 | 9125 | 9100 | -25
4

65 16025 | 400000

1
2

383975
3

4

O trudng hop khéng c6 diéu kién ta thay, gia thanh toan
MCP =65 [$/MWh)]. Gia str 2 nha may déu dugc phat tham
gia vao thi truong véi khdi luong nhu trong Bang 9 thi ta xac
dinh dugc doanh thu tdi thiéu va cé duge nhu trong Bang 10.
Véi diéu kién thu nhap t6i thiéu MIC thi gia tri AR > RR ttic
doanh thu ¢6 dwoc phai 16n hon doanh thu tdi thiéu thi nha
méay méi du diéu kién dé phat. Do d6, tir Bang10 cho thay
nha may 1 cho ra hiéu s6 4m nén nha may nay s& bi loai bo,
nha may 2 cho ra hiéu sé dwong nén du diéu kién dé phat.
5.2.3. Khi c6 diéu kién SSC va MIC

Khi ¢ diéu kién MIC va SSC thi 2 nha may c6 kha
ning phat cong sudt tham gia vao thi truong nhu sau:

Bing 11. Két qua khi c6 diéu kién MIC va SSC

Nha MCP AR-RR | Khéi luong
may | T [mwny| RR G| ARG) 1 e | ot (vwh)
1 40
1 |2 65 | 7825 | 7800 | -25 40
3 40
4 0
1 160
2 |2 %5 | 16025 | 160750 | 144725 180
3 210
4 | 500 250

O truong hop chi ¢6 diéu kién MIC thi chi c6 nha may
2 tham gia phat dién, khi c6 thém diéu kién SSC thi lac d6
s& cho phép ca hai nha may phat dién dé tranh ding dot
ngot. O day hiéu s6 AR — RR ciia nha may 1 1a 4m (-25 $),
do c6 diéu kién dung lich trinh kém theo nén nha may 1
duogc phép phat thém 4 gid, trong d6 3 gio tham gia thi
truong va 1 gio dé nha may co thé ding tranh dot ngot. Khi
phat thém 3 gio s& bu dip lugng mét mat khi doanh thu c6
dugc nho hon doanh thu t6i thiéu. Cu thé nha méy 1 s& phat
thém 3 gid véi khdi lwong 40 MWh cho mdi gio.
5.2.4. Khi c6 cdc diéu kién vé SSC, LGC, MIC

Chi xét nha may 2 khi c6 thém diéu kién LGC con nha
may may 1 thi khong kém theo diéu kién nay. Vi do ting
tai (Increase Gradient) = 10 MWh, d¢ giam tai (Decrease
Gradient) = 10MWh.

Bang 12. Két qua khi c6 diéu kién MIC, SSC, LGC

rl::g; T(h) ($X/|Cv$h) RR (3) AR (%) AFE$I;R gmg(t)l(ll\;ll\?vnﬁ)
1] 65 40
2 | 65 50
L gy 12375 55850 | 43475 =
4| 500 50
1] 65 160
2 21 % 114005 206450| 192425 |17
3| 500 180
4| 500 190

Trong Bang 12, v6i MCP trong 2 gi¢ dé}u 1a 65 $/MWh,
2 gid ke tiép 1a 500 $/MWh lac nay hiéu s6 gitra doanh thu
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¢6 duge va doanh thu téi thiéu 1a duong, nén ca 2 dugc
tham gia vo thi truong dién. Tuy nhién, do c6 diéu kién vé
ting tdi & nha mdy 2 nén mdi gid chi cho phép phat thém
10 MW mic du nha may 2 ¢6 thé phat ding nhu lich trinh
trong Bang 11. Viéc nay, giup dam bao duoc van dé ky
thudt cia nha may nhiét dién khi viéc thay doi cong suat

dau ra 1a khong thé nhanh chong.

5.3. So sanh giira hai cdch chao gid

So sdnh nhitng thuan 1gi va kho khan gitra hai cach chao
gia dugc thuc hién trong Bang 13.

Bdng 13. So sanh cdch chao gid ciia nha mdy nhiét dién giita
Tay Au va Tay Ban Nha

Tay Au Tay Ban Nha
- Dam bao vé mat ky
thudt va kinh té voi A
L - bam bao vé mat ky
_ |Linked Block nhung o6 vei LGC va SSC;
Thuan |khong thé han ché dugc : ) B P
loi su ting giam cong sudt  |” }?am baogchac Ch'f‘n ve
' phét nhanh chéng; mét kinh té cho nha méy
- Linh hoat vé mit kinh nhiét dien v6i MIC.
té v6i Exclusive Order.
- Dé dang tao ra su - Mét nhiéu thoi gian do
khong cong bing véi  |ding vong lip dé loai bo
didu kién “Fill or Kill”  |nha may khéng théa min
Kho (xem Muc 5.1-d); MIC;
khiin - Bién quyét dinh ciing 14 |- Bién quyét dinh ciing 1a
bién ctia mo hinh toan  |bién ciia mo hinh toan
(MCP) dén dén non- (MCP) dén dén non-
convex cho mo hinh toan. |convex cho mé hinh toan.
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DANH MUC

6. Két lun

Bai béo da chi ra phuong phép tiép can thi trudng dién cua
nha may nhiét dién bang Block Order va cac diéu kién cho
nha may nhiét dién (MIC, SSC, LGC) c6 & Chau Au. Bai bao
ciing da phat trién thanh cong mo hinh toan, dura ra cach chao
gia cia nha may nhiét dién lién quan dén cac yéu t6 kinh té va
k¥ thuét. Hon nita, bai bao con so sanh ca hai phuong phap
nham gitp cac nha hoach dinh chinh sach c6 dugc mét cai
nhin tong quan cho su Iya chon trong twong lai.

Loi cdm on: Nghién clru nay dugc tai tro bdi Quy Phat
trién Khoa hoc va Cong nghé - Pai hoc Pa Néng trong dé
tai ¢6 ma s6 B2019-DN02-56.
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Cac tir viét tit

DAM Thi treong ngay tdi (Day-Ahead Market)

MCP Gia thanh toan thi truong (Market Clearing Price)

VWAP Gia thanh toan trung binh theo khdi lwong
(Volume Weighted Average Price)

SW Phuc 1¢i xa héi (Social Welfare)

TTD Thi truong dién

NMND  Nha may nhiét dién

MIC Diéu kién thu nhap t6i thidu (Minimum Income Condition)

SSC Diéu kién dimg lich trinh (Scheduled Stop Condition)

LGC Diéu kién do déc tai (Load Gradient Condition)

IG Tang do dbc (Increase Gradient)

DG Giam do dbc (Decrease Gradient)

AR Doanh thu c6 dugc (Acquire Revenue)
RR Doanh thu t6i thiéu (Require Revenue)
Thiét 1ap

teT Thiét l4p thoi gian giri trong mot ngay
a€A Khu vuc d4u thiu

Tap hop cic kiéu chao gia

beB Thiét 1ap don hang Block ndp vao khu vic a

pb €b  Thiét lap cac Profile Block cé trong Blockb

Ib € LB Thiét 1ap cac Block lién két

pEP Tap hop cac nha may diénp

p € P/ Tap hop c4c nha may dién pco MIC, LGC

eg € EG  Tap hop Exclusive Groups

SES Tap hop cac don hang chao gia bac thang

Bién

Xp Ti 18 chép nhan cia mot Khéi.

xt Ti 1& chdp nhan cia mot Khéi bac thangthudc bén
chao mua

xk Ti 1& chdp nhan cua mot Khéi bac thang thudc bén
chao bén

Rpin Ti 1¢ chap nhan t6i thiéu ciia mot Khoi

McPpt Gia thanh toan thi truongcho khu vuce ddu thiu a

trong thoi gian t
Bién nhi phin

Y, Bién nhi phan lién két t6i mot Block
Tham sé
Py, Qpp Gié va khéi luong ciia mét Profile Block Order trong

mdot Block Order ($/MWh, MWh)

PL,Qt Gié va khéi lwong ciia mot don hang bac thangstrong
thoi gian t($/MWh, MWh)

PL, QL Gié va khéi lugng cia mot don hang bac thangdtrong
thoi gian t ($/MWh, MWh)

To oo
trong Block
Ypn-Up
Block trong Block

IM[P Ma tran ty 18 lién két cac khoi.

Thoi gian bt dau va két thic cua mot Profile Block

Budc thoi gian bat diu va két thuc cia mot Profile
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