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TOM TAT

Pé tai: Nghién ciru mé hinh ton t6i thiéu rii ro cho cong ty ban 1é trong thi truong dién
ban 1é canh tranh

Sinh vién thye hién: Hoang D¢ Bién, Tran Minh Thanh
M3 s6 sinh vién: 105200116, 105200109 Lép: 20D2, 20D1

Dé tai nay xdy dung mo hinh toan t6i thiéu rui ro ciia nha ban 16 nham tim ra luong dién
ning ky két trén céc thi truong ma nha ban 1¢ hoat dong; ddng thoi, dé xuat mirc gia ban dién
cho khach hang.

Db an nay gom cac ndi dung chinh sau:
Chwong 1: Tong quan vé thi truong dién Viét Nam

Chuong 2: Kinh nghiém qudc té vé thi truong dién ban 1é va bai hoc kinh nghiém dbi véi
Viét Nam.

Chwong 3: Xay dung md hinh toan cho nha ban 1¢ di¢n.
Chuong 4: M6 phong mo hinh todn va so sanh két qua thu duoc.

Céc két qua tinh toan di minh ching cho tinh ding d4n va kha thi ciia phuong phap duogc dé

xuat.



DAI HOC PA NANG CONG HOA XA HOI CHU NGHIA VIET NAM
PAI HOC BACH KHOA Doc 1ap — Ty do — Hanh phiic

KHOA DIEN

NHIEM VU PO AN TOT NGHIEP

STT Ho va tén sinh vién MSSV Lop Nganh
1 Tran Minh Thanh 105200109 20D1 Hé théng dién
2 Hoang Ptrc Bién 105200116 20D2 Hé théng dién

1. Tén dé tai @6 an: Nghién ciru mé hinh todn téi thiéu rii ro cho c¢ong ty ban 1é trong thi
trwong dién ban lé canh tranh.

2. Dé tai thudc dién: [_] C6 ky két thoa thudn s hitu tri tué doi véi két qua thue hién

3. Cdc so liéu va dir liéu ban dau:

Céc s6 lidu (nhu cau khach hang, gia dién...) va dit liéu ban dau duoc cung cap bai ThS.
Nguyén Thanh Minh — Truéng phong Kinh doanh — Céng ty Dién Lyc Thira Thién Hué.

4. Noi dung cdac phan thuyét minh va tinh todn.:

STT Ho va tén sinh vién Noi dung

—  Tim hiéu vé giai doan thuc hién céc cép do thi

1 Tran Minh Thanh truong dién Viét Nam

— Tim hiéu cac thi truong dién ban 1¢ qudc té nhu
1a Phap, P, Y,....

— Tim hiéu thuét toan t&i vu tuyén tinh va bién nhi

phan.
— Tim hiéu vé phan mém GAMS (General
o) Hoang Dirc Bién Algebraic System).
— Tim hi€u va dua s6 li¢u thu thap, xur 1i tai
GAMS.
— Xay dung mo hinh toan cho nha ban 1¢.

— Lap chuong trinh tinh toan trén GAMS.

5. Cdc ban vé, do thi (ghi ré cdc logi va kich thuéc ban vé)

ii



6. Giang vién hudng dan Phan/ N6i dung

Chuwong 1: Toéng quan vé thj truong
dién Viét Nam

Chuong 2: Kinh nghiém qudc té vé thi
treong dién ban 1¢ va bai hoc kinh nghi¢m
TS. Lé Hong Lam d6i v6i Viét Nam.

TS. Dinh Xuan Bach Chuong 3: Xay dung md hinh toan
cho nha ban 1é dién.

Chuong 4: M6 phong mo hinh toan va

so sanh két qua thu duoc.

7. Ngay giao nhiém vy dd an: 2/2025.
8. Ngay hoan thanh d6 an: 6/2025.

Pa Nang, ngdy thing ndam 2025

Truwéng B mon Pién hé thong Nguoi hwéng din
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LOI CAM ON

Trude hét, ching em xin giri 101 cam on chan thanh va sau sic dén TS. Lé Hong Lam —
giang vién BO mon Hé théng dién truong Pai hoc Bach khoa — Pai hoc Pa Nang nguoi da tan
tinh hudng dan, chi bao va ddng hanh cing chung em trong sudt qua trinh thuc hién dd 4n nay.
Nhing gép ¥ quy bau, su kién nhin va nhiét huyét cia Thay TS. Lé Hong Lam 13 ngudn dong

luc to 16n gitp chiing em hoan thanh dé tai mot cach t6t nhit co thé.

Chung em ciing xin chan thanh giri 10i cam on dén TS. Pinh Xuan Bach — Cong ty TNHH
MTV Van hanh hé théng dién va thi truong dién Qudc gia da gitp d& ching em nhiéu trong

qué trinh 1am d6 an t6t nghiép nay.

Bén canh d6, chung em xin giri 101 cam on dén gia dinh va ban bé — nhitng ngudi ludn &
bén dong vién, ung ho va tiép thém tinh than cho ching em trong sudt ching dudng hoc tap va

hoan thién do an tot nghiép.

Do han ché vé thoi gian va kinh nghiém, d6 an khong tranh khoi nhiing thiéu sét. Ching
em rit mong nhan duogc sy gop ¥ ciia quy Thay Co va cac anh chi dé chung em c6 thé hoan

thién hon trong cac nghién ctru sau nay.

Mot 1an nira, chung em xin chan thanh cdm on!

Pa Nang, ngdy thdng nam 2025

Sinh vién thwe hién
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CAM DOAN

Nhom sinh vién xin cam doan cong trinh nghién ctru cua nhém dugc thuc hién dudi sy
huéng dan ctia TS. Lé Hong Lam va hd tro caa TS. Pinh Xuin Bach. Day 1a dé tai chi sir

dung nhitng tai liéu tham khao nhw d3 néu trong ban thuyét minh.

Céc s liéu, két qua néu trong dé tai 1 trung thuc va chua timg duoc ai cong bd trong bat

ki cong trinh nao khac.

Neéu sai sot, nhom sinh vién xin chiu hoan toan trach nhiém.

Pa Nang, ngay thang nam 2025

Sinh vién thuc hién
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Nghién ctru mé hinh toén ti thiéu riii ro cho cong ty ban 1é trong thi truong dién ban 1€ canh tranh

MO DAU

I. Tinh cip thiét ciia dé tai

Hién nay, hau hét cac nganh kinh t& Viét Nam di chuyén sang nén kinh té thi trudng, con
nganh Dién van 1a mot trong nhitng nganh ddc quyén va van hanh theo mé hinh lién két doc
truyén théng. Tap doan Dién lyc Viét Nam (EVN) hién dang s& hitu phan 16n cac nha may dién,
ndm gitr toan bd khau truyén tai, phan phdi va kinh doanh ban 1é dién. Vi co ché hoat dong
nhu vay thi EVN vira doc quyén mua, vira doc quyén ban va chua c6 sy canh tranh & bt cu
hoat dong nao trong cac khau cua nganh Pi¢n[1].

T61 nam 2022, Viét Nam da hoan thanh hai cép do thi truong 1a thi truong phat dién canh
tranh va thi truong ban budn dién canh tranh. Ding trudc xu hudng hinh thanh thi truong dién
ban 1¢ canh tranh sau giai doan 2023, cac nha ban 1é phai ddi dién voi nhiéu van dé dé dam bao

loi nhuén va ton tai trong thi truong moi.

Véi 1y do @6 nhom thuc hién dé tai: “Nghién ciru mé hinh toan ti thiéu rui ro cho cong ty
ban 1é trong thi trudng dién ban 1¢ canh tranh”. Trong d6 an nay s& dua ra mo hinh toan xac
dinh, t6i vu lgi nhuin ma nha ban 1& c6 thé thu duoc tir viée ban dién cho khach hang sau khi

thuc hién céc giao dich trén cac thi truong dién.

II. Muc tiéu nghién ctru

Muc tiéu nghién ctru chinh ctia dé tai 1a phét trién mo hinh toan t6i wu c¢6 thé quyét dinh
duogc luong dién nang ma nha ban 1é s& mua trén céc thi trudng dién (hop dong ky han va thi
truong giao ngay) va dé xuét gia ban hop 1i dé co thé thu duoc rui ro thip nhat va loi nhuén tot
cho nha ban é.

II1. Poi twong nghién ciru

a. Do6i twong nghién ciru

Pé thyc hién nghién ctru c6 chiéu sdu va co thé phat trién dé tai trong tuong lai, nhém tac
gia Iya chon Cong ty Dién lyc Thira Thién Hué — thanh phd Hué - s& tro thanh nha bén 1é dién
mac dinh khi thi truong dién ban 1€ canh tranh van hanh.

b. Pham vi nghién ctru
Nghién ctru tdc dong, anh hudng cta thi truong dién ban 1¢ canh tranh dén céc hoat dong

mua ban dién cta dién luc Thira Thién Hué cling nhu céac khach hang st dung dién.

IV. Phwong phap nghién ctru
Nghién ciru vé ly thuyét, xdy dung mo hinh toan va phét trién mo hinh bang phan mém
GAMS lap trinh dua ra két qua.
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Phuong phap xur 1y thong tin: Thu thap va xtr ly thong tin ctia phong Kinh doanh — Cong ty
Dién luc Thira Thién Hué, ciing v6i d6 1a gia ban budn dién tai website Trung tim Diéu do Hé

thong dién Qudc gia: https://www.nldc.evn.vn/.

V. Y nghia khoa hoc va thyec tién ciia dé tai

Qua két qua ctia d6 an nay gitip nha ban 1é dién can bang va chon lira luong dién ning phu
hop dé mua ban, dua ra gia ban phu hop dén khach hang.

Dé tai nay c6 thé ap dung dé xdy dung, ing dung vao cac nha ban 1é trong do ¢ cac cong
ty Pién lyc trong tuong lai, khi ma thi truong dién ban 1é canh tranh dugc van hanh.

VI Céu triic ciia ludn vin tot nghiép
Noi dung ctia ludn van gém nhimg phan chinh sau:
Chuong 1: Tong quan vé thi truong dién Viét Nam.

Chuong 2: Kinh nghiém qudc té vé thi truong dién ban 1é va bai hoc kinh nghiém dbi véi
Viét Nam.

Chuong 3: Xay dung md hinh toan cho nha ban 1¢ di¢n.

Chuong 4: M6 phong mo hinh todn va so sanh két qua thu duoc.
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CHUONG 1: TONG QUAN VE THI TRUONG PIEN VIET NAM

Trong phan nay, nhom dé tai s& trinh bay vé khai niém, vai tro thi truong dién cung voi dé
1a qua trinh hinh thanh, phat trién ctia thi truong dién Viét Nam, ddc biét 1a cip do hinh thanh

thi truong ban 1¢ dién canh tranh Vi¢t Nam.

1.1. Thi trwong dién
1.1.1. Khai niém vé thi trudong dién
Thi truong dién 1a mot hé¢ théng trong do viéc san Xuét, phan phéi va ti€u thu di¢n nang
duoc thuc hién théng qua cac giao dich mua ban dién gitra cic nha san xuat va nguoi tiéu ding
thong qua gia ca. Thi trudng nay c6 thé bao gdm nhiéu giai doan khac nhau nhu thi trudng phat
dién, thi truong ban budn dién va thi truong ban 1¢ dién.
1.1.2. Vai tro cia thj trwong dién
Thi truong dién canh tranh gitip giam doc quyén, khuyén khich cac nha san xuét dién cai

thién hiéu suat va giam chi phi, tir 46 mang lai lgi ich cho ngudi tiéu dung.

Thi truong dién tao ra mot modi truong minh bach, noi gia ca dugc xéc dinh dua trén cung
va cau. Diéu nay giup toi uu hda viéc sir dung tai nguyén va ddm bao rang dién dugc phan phoi

mot cach hi€u qua.

Thi trudng dién giup da dang héa ngudn cung cip dién, giam sy phu thudc vao mot ngudn

nang luong duy nhat va ting cudng an ninh ning lugng qudc gia.

1.2. Tinh hinh phat trién ciia thi trwdong dién Viét Nam

Chinh phu Viét Nam da nhan thirc dugc: Hinh thanh va phat trién thi truong dién canh tranh
1a chién lugc phat trién dai han cta nganh di¢n Vi¢t Nam, da thé hién trong Luat Bién lyc nam
2004 va duoc cu thé hoa trong Quyét dinh 26/2006/QD-TTg ngay 26 thang 01 nim 2006 cta
Thi tuéng Chinh phii vé 16 trinh va cac diéu kién hinh thanh phat trién cac cip do thi truong
dién luc tai Viét Nam. Theo quyét dinh trén, thi truong dién Viét Nam s& hinh thanh va phat
trién theo 3 cép do:

- Thi truong phat dién canh tranh (giai doan 2011-2014)

- Thi truong ban budn canh tranh (giai doan 2015-2021)

- Thi truong ban 1€ canh tranh (giai doan sau nam 2021)

1.2.1. Thi trwdng phat dién canh tranh (2011- 2014)

Trong giai doan nay, chi c6 canh tranh trong khau phat dién, chua c6 canh tranh trong khau
ban budn va ban 1¢ di¢n. Khach hang str dung dién chua c¢6 co hdi lya chon don vi ban dién cho
minh. Ngudi mua duy nhét 1a EVN thong qua cong ty dai dién 1a Cong ty mua ban dién EPTC.
EPTC mua tat ca dién nang tur cac Pon vi phat dién va ban dién cho cac PCs véi gid ban budn.

Céc PC ban dién cho khach hang cudi dua trén gid ban 1é.
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1.2.2. Thi trwong ban buén di€én canh tranh (2015-2021)

Trong giai doan nay, thi s€ hinh thanh nén cac don vi mua buon tham gia vao thi truong
dién. Céac tong cong ty phan phdi dién (PC) c6 thé ky hop ddng truc tiép voi cac don vi phat
dién va gidm vai tro ctia EPTC trong thi truong dién. Cac don vi ban budn ciing tham gia canh
tranh dé ban dién cho cac don vi phan phdi va cac khach hang 16n. Cho phép cac cong ty phan
phéi dién hién thuéc EVN duoc chuyén dbi thanh cac cong ty doc 1ap (cong ty nha nude hodc
) phe‘in) dé mua dién truc tiép tr cac don vi phat dién va nguoc lai, cac don vi phat dién cling

canh tranh dé ban dién cho cac cong ty nay.

1.2.3. Thi trwong ban 1€ dién canh tranh (tir sau 2021)

Trong giai doan nay, su canh tranh dién ra & ca 3 khau: phat dién, ban budn va ban 1¢ dién.
Khach hang c6 thé ky hop ddng voi bat ky PC nao hodc tré thanh khach hanh mua budn va
tham gia vao thi truong giao ngay. Chi phi truyén tai va phan phéi dugc tach ra. Viéc kinh
doanh ban 1¢ ctia cac PC s& duoc phan tach vé tai chinh vé6i viéc kinh doanh phan phéi.

- Uu diém:

e Khi c6 nhiéu nha cung cép canh tranh, gia dién co6 thé giam do cac nha cung cip phai
canh tranh dé thu hat khach hang.

e Thi trudng canh tranh s& thu hat nhiéu nha dau tu vao nganh dién, gitip ting cudng co
s& ha ting va ngudn cung cap dién.

- Nhuoc diém:

e Viéc quan 1y nhiéu nha cung cap dién c6 thé phirc tap hon, doi hoi hé théng quan 1y va
giam sat chat che.

e Néu khong c6 sy diéu tiét hop 1y, c6 thé xay ra tinh trang mét can d6i gitra cung va cau
dién, gy ra thiéu hut hodc du thira dién.

e C6 thé xay ra tinh trang chénh léch gia dién giita cac khu vuc khac nhau, gy bét binh
dang trong tiép can dién nang.
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1.3. Téng quan vé thi treong ban 1é dién canh tranh Viét Nam
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Hinh 1.1. M6 hinh thi truong dién ban 1¢

1.3.1. Phé duyét dé 4n Thiét ké mé hinh thi trwong dién ban 1é canh tranh Viét Nam
B9 Cong Thuong ban hanh Quyét dinh s6 2093/QD-BCT ngay 7/8/2020, phé duyét Dé an

Thiét ké m6 hinh thi trudng ban 1¢ dién canh tranh .

Theo Dé 4n nay, khi chuyén sang cip d6 thi truong ban 1¢ dién canh tranh, trong day chuyén
tir san xuat dén tiéu thy dién nang ciia hé thong dién s& bao gdm 2 phan khiic canh tranh mua

ban dién, g6m canh tranh trong khau ban budn di¢n va canh tranh trong khau ban 1¢ dién.

Vé canh tranh trong khau ban budn

Ngay 10 thang 8 nam 2015, Bo truong B6 Coéng Thuong da ky ban hanh Quyét dinh sd
8266/QD-BCT phé duyét Thiét ké chi tiét thi truong ban budn dién canh tranh Viét Nam.

Theo d6, viéc thuc hién cac giao dich mua ban di¢n gitra cadc don vi phat dién va cac don vi
mua budn dién thong qua thi truong dién giao ngay. Sir dung ludi dién trong hé thong dién qubc
gia dé truyén tai dién tir nha may dién (bén ban dién) dén cac diém giao nhan dién dau ngudn
cta don vi mua budn dién thudc pham vi cua thi truong dién giao ngay theo Quy dinh van hanh
thi truong dién do B Cong Thuong ban hanh.

Pé an cling néu 10, ké hoach trién khai thi truong ban 1¢ dién canh tranh dugc chia lam 3

giai doan:
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Sau nam 2024

Tirnam 2022 dén nam 2024

Pén hét nam 2021

Hinh 1.2. Tién trinh hinh thanh cta thi truong ban 1¢ dién canh tranh

e Giai doan 1 (dén hét nam 2021): Giai doan chuédn bi: trién khai thyc hién chuyén doi
Trung tim Diéu d6 Hé théng dién Qudc gia thanh Coéng ty TNHH MTV van hanh hé
théng dién va thi truong dién; trinh Thi tuéng Chinh pha phé duyét Dé an Tai co cdu
nganh Dién phuc vu thi truong ban 1€ dién canh tranh; ra soat, stra ddi, bd sung quy dinh
van hanh thi truong ban budn dién canh tranh va cic van ban phép luat lién quan dé thi
diém cho phép cac don vi phat dién ning luong tai tao ky hop dong truc tiép cho céac
khach hang st dung di¢n.

e Giai doan 2 (tir nm 2022 dén nam 2024): Khach hang sir dung dién tham gia mua dién
trén thi truong di¢n giao ngay.

o Cac diéu kién tién quyét:
% Trién khai nghién ctru, stra d6i, b6 sung quy dinh vé gia phan phdi dién, gia diéu 4o
hé théng dién va diéu hanh giao dich thi truong dién trong Luat Dién luc, Luat Gig;
% Ban hanh quy dinh vé viéc tinh toan chi phi phan phdi, chi phi dich vu diéu d6 hé
théng dién va diéu hanh giao dich thi truong dién dé khach hang sur dung dién mua
tur thi truong dién giao ngay;

% Hoan thanh viéc stra d6i, bo sung cic van ban phap luat vé quy dinh van hanh thi
truong dién phu hop véi vige dua khach hang st dung dién mua dién trén thi truong
dién giao ngay. Tach bach gilra dong thanh toéan trén thi truong giao ngay véi dong
thanh toén theo hgp dong song phwong giita bén mua va bén ban.

% Cong ty TNHH MTYV véan hanh hé théng dién va thi truong dién dugc thanh 1ap va
thue hién cac chirc nang diéu do hé théng dién va diéu hanh giao dich thi truong

dién theo dung quy dinh;
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% Tach chi phi phan phdi va chi phi kinh doanh ban 1¢ dién trong cac don vi phan phi
ban 1¢é dién;
¢ Khach hang sir dung dién tham gia mua dién trén thi truong giao ngay trang bi hé
théng cong ngh¢ thong tin theo Quy dinh van hanh thi truong dién do Bo Cong
Thuong ban hanh, c¢6 du nguén nhan lyc thyc hién cac giao dich mua ban dién hang
ngay trén thi truong dién giao ngay.
o Co ché van hanh:

% Thyc hién chuong trinh thi diém co ché khach hang st dung dién 16n k¥ hop dong
truc tiép v6i cac don vi phat dién sir dung ning luong tai tao (gid, mit troi) theo quy
dinh do B6 Cong Thuong ban hanh. Cin ctr két qua thi diém, xay dung ké hoach va
chinh thtrc trién khai mo hinh khéach hang str dung dién mua dién trén thi truong
dién giao ngay;

¢ Cac khach hang st dung dién chua tham gia thi truong dién tiép tuc mua dién tir cac
don vi phan phdi ban 1¢ dién theo biéu gia ban 1¢ do co quan nha nudc c6 thim
quyén quy dinh.

e Giai doan 3 (tur sau 2024): Khach hang lya chon mua dién tir don vi ban 1¢ dién

o Cac diéu kién tién quyét
% Thuyc hién tinh toan, 4p dung gia phan phdi dién, gia diéu do hé thong dién va diéu
hanh giao dich thi truong dién theo cic quy dinh phap luat c6 lién quan;

% Thyc hién tach chi phi phan phdi dién va chi phi kinh doanh ban 1é dién trong cac
don vi phan phdi béan 1¢ dién;

% Cai cach gia ban 1é dién: gi4 ban 1¢ dién da duogc diéu chinh ph hop phén dnh ding
va day du tat ca cac chi phi dau vao hop 1y, hop 1¢; khong thuc hién bu chéo giira
cac nhom khach hang.

% Ban hanh hé thong cac Thong tu, quy dinh phuc vu cong tac van hanh thi truong
ban 1¢ dién cho phép cac khach hang sir dung dién lya chon don vi ban 1¢ dién,

< Pon vi ban 1é dién tham gia thi trudng ban 1é dién canh tranh dép ung cac yéu cau
vé nhan luc va trang b cac hé thong co so ha tang cong nghé thong tin phi hop, dap
mg yéu cau van hanh thi trudng ban budn dién va ban 1¢ dién;

% Khach hang sir dung dién duoc cung cap diy du thong tin vé 16 trinh cua thi truong
ban 1¢ dién, quyén lgi va nghia vu trong viéc lya chon don vi ban 1¢ dién; cac quyén
loi va nghia vu theo hop dong mua ban dién da ky két.

o Co ché van hanh:

X Tiép tuc hoan thién co ché cho khach hang str dung dién mua dién trén thi truong
dién giao ngay;

% Cac khach hang str dung dién dugc lya chon don vi ban 1¢ di¢n theo 10 trinh phu

hop véi quy mo tiéu thu dién va cap dién 4p ddu ndi cua khach hang sir dung dién

do B§ Cong Thuong ban hanh trong tirng giai doan.
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1.4. Diéu kién dé hinh thanh thi trwdng ban 1é dién canh tranh

Viéc trién khai thi truong ban 1¢ dién canh tranh dit ra nhidu thach thirc va van dé can giai
quyét, bao gdm hoan thién hé théng vin ban phap 1y, phat trién co s& ha tang cong nghé thong
tin, va cai cach gia dién. D& hd trg qué trinh phat trién thi truong nay, Dé 4n da dé xuat mot sb
giai phap trong tam, nhan manh vao viéc tach biét gitra hoat dong phan phéi va kinh doanh ban
1é dién. Déng thoi, Dé an cling dé cap dén viéc hoan thién thj trudong ban buon di€n canh tranh
va xdy dung cac quy dinh, khung phap 1y nhdm dam bao su 6n dinh trong qua trinh van hanh
thi truong dién.

1.4.1. Thi trwong ban 1é dién canh tranh thi diém

e V& co cau td chirc nganh dién:

Moét s Téng cong ty dién lyc va cong ty dién luc s€ dugc phan tach thanh hai don vi: don
vi kinh doanh ban 1¢ di¢n va don vi quan ly, van hanh lui dién phan phéi.

e V& hé thong cac van ban phap 1y:

Dé 4n thiét ké thi truong ban 1€ dién canh tranh thi diém va DPé an td chuc lai cac cong ty

phan phéi, cing véi viée lwa chon quy mo ban 1é dién thi diém, da duoc phé duyét.

Céc quy dinh lién quan dén hoat dong diéu tiét, quy tic thi truong dién, ludi dién truyén tai
va phan phéi, do dém dién nang, cling nhu gid dién sé dugc sua ddi va bd sung dé phu hop véi
cAu tric va qua trinh van hanh cua thi truong ban 1¢ dién.

e V& co so ha tang hé théng dién:

Hé théng SCADA/EMS va hé théng do dém tir xa s& duoc dau tu hoan chinh, bao phu tat
ca cac khach hang sir dung dién ciing nhu cac diém do dém trong khu vuc luéi dién phan phoi
duoc chon thi diém.

Dong thoi, hé thong thong tin phuc vu quan 1y van hanh thi truong dién ciing s& duoc trang
bi ddy dii dé dap tmg cdu triic va yéu cau van hanh cua thi truong ban 1é dién.

o V& nang luc hoat dong cua cac don vi tham gia thi truong:

Céc don vi tham gia thi truong ban 1¢ dién canh tranh thi diém can dam bao doi ngtl can b,
cong nhan vién duoc dao tao chuyén mon va nghiép vy, dap ung dy di yéu cau hoat dong ciia
thi truong dién canh tranh.

1.4.2. Thij trwong ban 1é dién canh tranh hoan chinh

e V& co cau to chirc nganh dién:

Céc Tong cong ty dién lyc va cong ty dién luc s& dugc phén tach thanh hai don vi doc lap:
don vi kinh doanh ban 1¢ dién va don vi quan 1y, van hanh luéi dién phan phdi.

e V& hé thong cac van ban:

Dé an thiét ké thi truong ban 1¢ dién canh tranh da dugc phé duyét.

Céc quy dinh lién quan dén hoat dong diéu tiét, quy tic thi truong, ludi dién truyén tai, ludi
dién phan phdi, do dém dién nang va gia dién s& duoc sira ddi, bd sung dé phu hop véi cau trac
va qud trinh van hanh hoan chinh cua thi truong ban 1¢ dién canh tranh.

e V& co s ha tang hé thong dién:
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Hé théng SCADA/EMS va hé théng do dém tir xa s& dugc dau tu dong bd va hoan chinh
cho ludi dién phan phbi.

Bén canh do6, hé théng thong tin phuc vu quén 1y va van hanh thi truong dién luc s€ dugce
trang bi phit hop véi cau trac va yéu ciu cia thi truong ban 1¢ dién canh tranh.

o V& nang lyc hoat dong cua cac don vi tham gia thi truong:

Céc don vi tham gia thi truong ban 1¢ dién canh tranh can co doi ngll can bo, cong nhan
vién dugc dao tao chuyén mon va nghiép vu, dap tmg day du cac yéu cu hoat dong cua thi
truong dién canh tranh.

1.5. Co ché gia dién
1.5.1. Co ché gia dién hién tai

Tir ndm 1992 dén nay, gia dién tai Viét Nam da duoc diéu chinh ting hon muoi 1an. Riéng
trong nam 2011, gia dién duoc diéu chinh hai lan: 1an ddu vao ngay 1 thang 3, ting 15,25% so
v6i nam 2010, va lan thir hai vao ngay 20 thang 12, ting thém 5%. Hién tai, gia dién binh quan
(chwa bao gom thué GTGT) 1a 2.103,1159 dong/kWh. Mic du biéu gia dién da co su cai thién
sau mdi 1an diéu chinh, nhung van chua dat dugc ba muc tiéu chinh cta dinh gia dién: dam bao

hi€u qua kinh té, cong bang xa hdi, va kha thi vé mat tai chinh.

Thi trudng dién tai Viét Nam hién dang trong qua trinh phat trién va tiép tuc duoc cai cach.
Gi4 dién ban 1¢ hién nay van do Chinh phu diéu tiét, trong d6 Tap doan Dién lyc Viét Nam chi
dugc phép diéu chinh gia dién ban 1¢ ting hodc giam khong quéa 5% trong mdi dot. Gia ban 1¢
dién tai Viét Nam duoc phan chia duwa trén muc dich sir dung dién, cap dién ap dau ndi, va thoi
gian st dung dién (gio cao diém, gid thap diém, va gio binh thuong). P6i véi khach hang sir
dung dién sinh hoat, biéu gia dién bac thang vdi 6 bac dugc ap dung. Cu thé, gia dién bac 1 va
bac 2 1an luot twong dwong 90% va 93% gia dién binh quan, trong khi gia dién béc 6 (tir 401
kWh tr¢ 1én) gan bang 157% gia dién binh quan. Viéc gia dién ¢ bac 6 cao nhu vdy nhiam bu

dap cho gia dién thip hon binh quan & bac 1 va bac 2.

Gié béan 1¢ dién dbi véi cac nhom khach hang c6 su bui chéo nhiat dinh. Ddi voi khach hang
cong nghiép dau ndi tai cAp dién ap tir 6-22kV, murc gia dién ap dung theo thoi gian sir dung
(gid binh thudng, cao diém, va thip diém) lan luot 1a 86%, 160%, va 56% so véi gia dién binh
quéan. Ty 1& nay duoc duy tri trong Quyét dinh s6 2699/QD-BCT ban hanh ngay 11 thang 10
nam 2024.
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Bang 1.1: Gia dién hién hanh

Ty I¢ so v6i muc gia ban 1¢
Nhom Gia dién binh quan (%)
Bécl: tir 0-50 kWh 1.893 90
Béc 2 : tr 51-100 kWh 1.956 93
Béc3: tir 101-200 kWh 2.271 108
Béc4 : tr 201- 300 kWh 2.860 136
Bac5 : tr 301-400 kWh 3.197 152
Béc6 : 401 kWh tro 1én 3.302 157

Uu diém gia dién hién hanh:

e Biéu gia duogc tinh toan nham dam bao bu dip chi phi san xuét dién va mang lai loi
nhuan cho hoat dong san Xuét, cung ung dién.

e Biéu gia duoc thiét ké dé thic day viéc sir dung dién mot cach tiét kiém va hiéu qua.

e Chinh sach gia dién wu dai danh cho cac ho nghéo va ho ¢ thu nhap thip. Cu thé, gia
dién cho ho thu nhép thép tiéu thy tir 0-50 kWh (bac 1) dugc tinh bang 90% gia dién
binh quén; tir 51-100 kWh (bac 2) bang 93% gia dién binh quan. Ddi vé6i cac hd 6 thu
nhép trung binh tiéu thy tir 101-200 kWh/thang (bac 3), gid dién dugc 4p dung & muc
108% gia dién binh quan.

Nhuge diém:

e Nguoi tiéu ding hién nay dang phai chiu mot phan chi phi dé bu dép cho cac doanh
nghiép san xuat cong nghiép.

e Viéc ap dung gia dién theo nhiéu bac chira dung nhiéu yéu t6 kho kiém soat, thiéu minh
bach va co thé gdy nham 1an. Diéu nay ciing khong tao ra dong luc thuc day sy tham gia
cua cac bén vao thi truong.

1.5.2. Gia dién trong thj truong ban 1é dién canh tranh
Phat trién thi truong dién phai bao gdm ca yéu t6 gia dién, vi gia dién 1a yéu t6 quan trong
nhét dé dam bao hiéu qua van hanh cua thi truong va 1a dong luc thuc déy su tham gia cua cac
bén vao thi truong. Theo do, thi trudong ban 1€ dién can hudng dén cac muc tiéu gia ban 1¢ dién
nhu sau:

e Dam bio minh bach gia dién, gid dién can dugc xéc dinh theo nguyén tac thi truong,

khong c6 su bu chéo giita cac nhom khach hang hodc cac ving, mién.
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e Gia dién phai dép mg tiéu chi bao dam ngudn cung cép dién 6n dinh cho ngudi tiéu
dung.

e Gia dién can phai phan anh toan b cac chi phi dau vao lién quan dén san xuat va cung
cap dién.

e Can dam béo phat trién nganh dién mot cach bén vimg va thu hit dau tu tir tit ca cac

thanh phﬁn kinh té trong va ngoai nudc vao hoat dong dién lyec.
Gid ban 1é dién cho khach hang khi lya chon don vi ban 1¢ di¢n, bao gém:

a) Gi4 phat dién cta cac nha may dién, bao gom:
e Cac nha may dién phat dién vao hé théng qudc gia.

e Céac nha may dién cung cép dich vu phu tr¢ theo quy dinh ctia B Cong Thuong.
b) Gia truyén tai dién: Theo quy dinh ctia co quan nha nudc c6 tham quyén.

¢) Gia diéu d6 hé théng dién va diéu hanh giao dich thi truong dién: Theo quy dinh ctia

co quan nha nudc c6 tham quyén.

d) Gia phan phdi dién (tinh dén cap dién ap dau ndi cua khach hang st dung dién): Theo

quy dinh cua co quan nha nude c6 tham quyén.

e) Cac thanh phan chi phi khac, bao gém:
e Céc khoan chi phi va lgi nhuan ctia don vi ban 1¢ dién.

e Cac khoan thué, phi, 1¢ phi theo quy dinh ctia co quan nha nudc c¢6 tham quyén.

Gié ban 1¢ di¢n cho khach hang tham gia thi truong dién s€ dugc xac dinh dua trén thoa
thudn gitra khach hang va don vi ban 1¢ dién.

Dbi v6i khach hang khong tham gia thi truong dién, gia ban 1é s& dugc quy dinh theo biéu
gia do co quan nha nudc ¢6 tham quyén ban hanh.

Pé thu hut dau tu, dic biét 1a cac ngudn luc méi nhu dau tu tu nhan cho cac du an dién,
chinh séch gia dién hop 1y 1a rat quan trong, dic biét trong bdi canh khu vuc tur nhan dang ngay
cang dong vai tro 16n trong nén kinh té Viét Nam.

Khi chinh sach gia dién phu hop, cac nha dau tu trong nganh dién s& dam bao c6 13i hop 1y,
1am cho cac dy an dién tro nén hap dan va thu hat dau tu tir ca trong va ngoai nudc, ciing nhu
tir khu vue nha nude va tu nhan. Didu ndy s& gitp gidi quyét nhu cau von dau tu cho ngudn
nang lugng dién mdt cach can ban. Tuy nhién, néu gia dién bi diéu tiét qué chat, s€ gy tac dong
tiéu cuc dén thi trudng, khién tin hiéu diéu chinh cia thi truong bi sai 1éch, din dén hanh vi cia

doanh nghiép va nguoi tiéu dung khong dat hiéu qua tbi uu.
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1.6. Két luan chwong 1

Xu hudng chuyén tur thi truong phat dién canh tranh va thi truong ban buon dién canh tranh
sang thi truong ban 1€ dién canh tranh, noi gia dién duogc xac dinh theo quy luat cung cau, 1a
mot yéu cdu can thiét va 1a dinh hudng phat trién cua thi truong dién Viét Nam.

Trong giai doan hi¢n nay, cac don vi ban 1¢ cAn chuin bi sin sang cho thi truong ban 1€ dién
canh tranh. Diéu nay s& gitp nang cao hiéu qua hoat dong cua nganh dién, dong thoi thic day

su phat trién kinh té va cai thién doi song xa hoi.
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CHUONG 2: KINH NGHIEM QUOC TE VE THI TRUONG DPIEN
BAN LE VA BAI HQC KINH NGHIEM POI VOI VIET NAM

Trong chuong ndy, nhém tac gia sé& trinh bay két qua van hanh thi trudng dién ban 1¢ cia
mot sb qudc gia trén thé gigi. Noi dung bao gém téng quan vé qua trinh hinh thanh, nhimg
thach thure da gap phai, thanh tyu dat dugc, cung véi cac bai hoc kinh nghi€ém quy bau cho Viét

Nam trong viéc xay dung mot thi trudng ban 1¢ di€n hoan chinh.

2.1. Thi truwomg dién Phap
2.1.1. Tong quan vé canh tranh ban 1é

Qua trinh tu do héa thi trudng ban 1é bit dau ¢ Phap vao nam 1999, sau Chi thi nim 1996
ctia Lién minh Chau Au vé cac quy tic chung cho thi truong dién quéc gia.

Qua trinh ty do hoa ban 1é bat dau voi nhitng ngudi tiéu dung cé mic tiéu thu trén 100
GWh/nam, sau d6 duoc mé rong cho tat ca khach hang cong nghiép va thuong mai vao nam
2004.

Tir ndm 2007, khach hang dan dung ciing c6 thé Iya chon nha ban 1¢ cta minh.

Trudce khi tu do hoa, khoang 95 phan tram khach hang sir dung dién dugc cung cip bai cong
ty dién luc nha nuéc EDF, duoc thanh lap vao ndm 1946. 5 phan traim khach hang con lai duoc
phuc vu boi cac cong ty dia phuong nhé hon.

Ngay nay, EDF van 1a nha san xuét va ban 1é dién 16n nhét va vin do Nha nudc Phap kiém
soat (mdc du la cong ty dai ching). Tinh dén nim 2018, EDF van tiép tuc théng tri thi truong
dién cua Phap, van hanh hon 75 phﬁn tram san luong dién, va phuc vu hon 90 phén tram khach
hang nhé va 70 phan trim tai khach hang 16n.

2.1.2. Cac bi¢n phap thu hut khach hang

Chinh quyén Phap da thyc hién nhiéu bién phap khac nhau dé khuyén khich sy tham gia
clia nguoi tidu dung, chinh quyén Phap:

e Quan ly trang web qudc gia “Energie Info”, cung cip thong tin vé cic nha ban 1¢, biéu
gi4, hoat dong thi truong ning lugng, hoa don va dong hd do thong minh. Gan 2 trigu
khach hang da truy cap trang web vao nam 2015. Trang web dugc quan 1y bdi Co quan
Thanh tra Ning lugng Qudc gia.

e Cung cap mot cong cu so sanh gia cude doc 1ap trén cing mot trang web, dua trén vi tri
va noi & ctia ngudi tiéu dung, thanh phan ho gia dinh, thiét bi dién, loai déng ho do
(cong suit toi da va thong minh hay khong) va mic tiéu thu hang nam. Dé duoc liét ké
trén trang web, cac nha ban 1¢ can ky va tuan thi diéu 1¢ thanh vién do National Energy
Ombudsman quy dinh. TAt ca cac murc gia déu duoc bao gém cho cac nha ban 1é duogc
li¢t ké trén trang web.

e Thanh 1ap mot Thanh tra vién niang luong doc 1ap chiu trach nhiém cung cap thong tin
vé thi truong ban 1é va giai quyét cac tranh chép gitra nguoi tiéu ding va nha ban 1é.
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Nim 2014, Thanh tra vién da giai quyét 1,6 tridu thic mac va khiéu nai tir nguoi tiéu
dung. Thanh tra vién d3 tiép tuc diéu tra 14.412 khiéu nai trong s6 nay.
2.1.3. Két qua canh tranh ban 1é
2.1.3.1. Mikc d§ canh tranh
Mirc d6 canh tranh & Phap van con tuong d6i thap. Nam 2017, 17 nha béan 1é hoat dong trén
toan qudc trong phan khic nha & cua thi trudng ban 16 va khoang 160 nha ban 1é hoat dong tai
dia phuong, véi cac wu ddi cho nhiéu phan khuc khach hang khac nhau.
Ngoai trir EDF, chi c6 ba nha ban 1¢ khéac c6 thi phan 16n hon 5 phan trim vao nim 2016.
Céc phan khuc tap trung nhét 1 phan khiic dan dung, vira va nho. Trén thuc té, ba nha ban
1¢ 16n nhat két hop lai chiém hon 80 phan trim thi truong trong mdi phan khuc. Ké tir khi
chuong trinh ARENH dugc trién khai, thi phan ctia EDF di giam xubng con 70 phan tram dbi
v6i nguoi tidu dung cong nghiép 16n nhung van ¢ mirc trén 90 phan trim d6i v6i nguoi tiéu
dung nho hon.
Nim 2016, chi ¢6 5,4 phan trim ngudi tiéu dung dan dung chuyén sang nha ban 1¢ khac.
2.1.3.2.Ty gia chuyén doi
Mic du ty 1 chuyén doi giita cac nha ban 1é thip, nguoi tiéu ding van c6 nhiéu lya chon
giita cac mirc thué khac nhau do mdi nha ban 1é cung cap. Vi du, EDF cung cip mot s6 mirc
thué nang dong:
— Biéu gia “Blue” duoc diéu chinh - v6i hai lya chon - tuy chon tai co ban hodc tuy chon
ngoai gio cao diém
— Biéu gia “Xanh” thi trudng - v6i ba lwa chon gia khac nhau cho mtc tiéu thu co ban,
cudi tudn va ngoai gio cao diém, cling nhu cho viéc st dung dién tai tao.
2.2. Thi trwong dién Pirc
2.2.1. Tong quan vé canh tranh ban 1é
Nam 1998, thi truong dién cia Pirc da dugc tu do hda hoan toan véi Dao luat Cong nghiép
Nang luong (Energiewirtschaftsgesetz, hay EnWG). Trude do, c6 tdm cong ty dién tich hop
theo chiéu doc xuyén khu vuc 16n, v6i thi phan két hop 1a 79 phan tram san luong dién. Ngoai
ra con ¢6 hon 80 nha cung cap ning lugng khu vuc va 900 cong ty tién ich d6 thi, nhitng cong
ty nay thuong cung cép khi dot ciing nhu dién (nhién lidu kép) cho khach hang cua ho. Céac
cong ty khu vuc va dia phuong nay 1a nhimg nha cung cip duy nhét trong khu vuc dich vu ciia
ho, vo1 cac cong ty xuyén khu vuc hoat dong nhu cac nha ban budn, cling nhu s¢ hiru mot )

cong ty khu vuc va dia phuong.

Viéc dua vao canh tranh ban 1é i mang dén cho khach hang kha ning lya chon nha cung
cip cia riéng ho (sau day goi 1a “nha ban 18”) va cho phép cac nha ban 1é méi tham gia thi
truong va cac nha ban 1€ hién tai mé rong khu vuc dich vu ctia ho. Vao nam 2007, dugc thic
day boi cac chi thi ciia Chau Au, céc tién ich tich hop theo chiéu doc di tach hoat dong kinh
doanh san xuét va ban hang cua ho khdi cac dich vu mang ludi. Riéng biét, vao nam 2006 va
2008, vi¢c cung cép thiét bi do va dich vu doc déng hd cling duoc ty do hoa.
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Dén nim 2004, diéu nay di dan dén viéc thanh 1ap bdn lién khu vuc cac cong ty dién tich
hop theo chiéu doc, RWE, E.ON, EnBW va Vattenfall, nim giit tong thi phan ban 1¢ 1a 72,8

phan tram.

Tirndm 1998 dén nam 2018, gia dién ban 1é di ting dang ké theo gid tri thuc té do thué, phi
va phuy phi ting thyc té 202 phan trim (dic biét 1a Phu phi ning lwong tai tao hay EEG-Umlage).

2.2.2. Két qua ciia cudc canh tranh ban 1é

Thi truong ban 1€ dién cta Buc kha canh tranh, mac du bon cong ty lon nhét van nim gitr
41 phan trim thi truong nhung trung binh mot ho gia dinh ¢6 99 nha ban 1é dién trong khu vuc
mang ludi cia minh dé lua chon.

2.2.2.1.T§ gia chuyén ddi

Ty 1& chuyén d6i vao nim 2016 1a khoang 9,6 phan trim, twong duong 4,6 triéu ho gia dinh.
Nhin chung, 24,9 phan trim khach hang dan dung duoc phuc vy boi mot nha ban 1¢ khac ngoai
nha ban 1¢ mic dinh cua ho, 43,1 phan trim khac ap dung bicu gia v4i nha ban 1é mic dinh
khong phai la biéu gia mac dinh, con lai 32,0 ph?m tram khéach hang dan dung van ap dung hop

ddng biéu gia mic dinh.

Trong bio cdo giam sat nim 2016 ciia minh, Bundesnetzagentur phat hién ra rang vao thang
4 nam 2016, gid di€n mac dinh trung binh cta ho gia dinh 1a 43,73 cent/kWh, trong khi gia di¢n
thay thé tai ciing mot nha ban 1é 14 39,77 cent/kWh. Céc nha béan 1é thay thé ciing ¢ gia twong
tu la 39,21 cent/kWh.

2.2.2.2. Su da dang vé gia ca

Khach hang cé thé lya chon giita hop dong bién d6i hodc hop dong ¢ dinh. Hop dong cb
dinh, thuong kéo dai trong 14 thang, cung cap mirc gid duge dam bao, ngoai trir cac yéu t6 thué
quan nam ngoai tam kiém soét ctia nha ban 1¢, chang han nhu phi mang luéi, thué, phu phi niang

lugng tai tao, v.v.

Thué quan ning lugng xanh ciing duoc cung cip va thudng dat hon thué quan mic dinh.
Dé chimg minh rang ning lugng 1a xanh, cac nha ban 1é c¢6 thé xuét trinh con d4u chip thuan

tu nhiéu to chirc khac nhau.

2.2.2.3.Sw hai long cua khach hang

Nim 2016, Khao sat thi truong khach hang do Uy ban chau Au thyc hién cho thay khach
hang Pirc rat hai 1ong véi thi truong dién, xép hang ¢ vi tri thir 6 (83,2 diém trén 100 so voi
muc trung binh cta EU la 75,3).

Diéu nay dua trén su dé dang khi so sanh céc wu dai, sy tin tudng vao cac nha ban 1¢, sy hai
1ong véi sb lugng nha ban 1¢ va ty 18 khach hang gap su ¢6 trén thi truong twong ddi thap.
2.3. Thi trwomg Y
2.3.1. Téng quan vé thi truong dién Y
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C6 hai t6 chuc tai Y giam sat thi truong dién: Co quan quan 1y nang luong, mang ludi va
moi trudng cua Y (ARERA) va Co quan canh tranh cia Y (AGCM). Céc t6 chirc nay hop tac
v6i nhau vé viée thuc ddy va giam sat canh tranh béan 1é.

— ARERA diéu chinh linh vuc ning luong thong qua cic phan quyét (nghi quyét) va cu
thé:
e Thiét 1ap biéu gia cho viéc sir dung co sé ha ting mang va dam bao quyén truy cip
binh dang cho ngudi van hanh;
e Thuc déy phat trién canh tranh trong linh vuc ban budn va ban 1¢ dién thi truong;
e Dam bao cac tiéu chuin déy du vé chat luong va hi€u qua cua dich vy;
¢ Dam bdo tinh minh bach trong viéc quang cdo cac diéu kién dich vuy;
° Khuyén khich dAu tu vao co sé ha téng, dac biét chu trong dén tinh dﬁy dua, hiéu qua
va an toan;
e Giam sat viéc tuan thu luat phap (chu yéu 1a cic nghi quyét cia ARERA).
— Trach nhiém chinh cia AGCM la ngan chin cc hanh vi thuong mai khong cong bang,
quang cdo so sanh gay hiéu 1am va bt hop phap va ap dung luat xung dot loi ich ddi

v6&i nhitng nguoi gilr chure vu trong chinh pha.

Trude khi ty do hoa, thi truong dién cia Y cha yéu do mot cong ty nha nudc tich hop theo
chiéu doc duy nhat 1a Enel kiém soat. Giai doan dau cua qua trinh tu do héa dugc khdi xudng
bdi sic 1énh Bersani (Sac 1énh 1ap phap s6 79 ngay 16 thang 3 ndm 1999),1190 chia hé thong

dién thanh ba loai khac nhau:

— Hoat dong duoc cap phép: phan bd

— Hoat dong doc quyén: truyén tai (do TERNA, don vi van hanh hé thong thuc hién); diéu
phéi (do GME, don vi diéu hanh thi truong thuc hién).

— Céc hoat dong canh tranh hodc c6 kha ndng canh tranh: san xuat, xuat khau, cung Célp

va do luong.

Ban déu, chi nhitng khach hang 16n nhat — nhitng nguoi tiéu thy hon 30 GWh/nam — méi
¢6 thé chon nha ban 1é cta ho, khach hang nho hon vén chi ¢6 thé dugc phuc vu béi nha cung
cap dia phuong ctia ho. Theo thoi gian, ngudng dii diéu kién da duoc giam dan theo timg giai
doan, 1193 cho dén nam 2007, tat ca nguoi tiéu dung déu c6 thé chon mot nha ban 1é canh tranh.

Mic du vay, van c6 mot biéu gia duogc diéu chinh — "thi truong bao vé nang cao" — ma tat
ca khach hang chua chu dong lya chon nha ban 1¢ van tiép tuc str dung.

Ngoai thi truong bao v€ nang cao, con c6 mdt "thi truong dugce bao vé" - vé co ban 1a co
ché "nha cung cdp cudi cung" cho nhitng khach hang rat 16n nhitng ngudi trude day di chuyén
khoi mure gia dién dugc quy dinh nhung vi ly do nao do, tam thoi khong c6 nha ban 1¢ dién.

Nam 2016, c6 542 nha ban 1€ trén thi truong md, 133 nha ban 1é trén thi truong bao vé nang

cao va 2 nha ban 1¢ trén thi truong dugc bao vé. Chiing t6i khong chic chin c6 bao nhiéu nha
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ban 1¢ phuc vu khach hang dan dung. Nam 2016, 61 phan trim tai dan dung ndm trong biéu gia
dugc diéu chinh.

Theo khudn khd caa lut canh tranh thi truong, Luat s6 124/2017, thi truong ban 1€ s€ duogc
phat trién hon nita va biéu gia quy dinh s& bi bii bo tir ngay 1 thang 7 nim 2019 trd di.

ARERA s& dam béo rang nhirng khach hang vin dang ap dung biéu gia quy dinh vao nim
2019 s€ nhan dugc thong tin déy du vé viéc cham dut biéu gia va cac budc ho can thuc hién dé
nhéan dugc dich vu di¢n trong tuong lai. ARERA ciing sé dam bao réng thong tin nay s€ dugc

cong bo rong rai.

2.3.2. Két qua ciia canh tranh ban 1é
2.3.2.1. Tap trung thi treong
Mic di c6 nhiéu nha ban 1¢ trén thi truong dién cho nguoi tiéu dung dan dung, nhung thi

truong nay tuong déi tap trung vi hau hét cac nha ban 1¢ déu co thi phan rat nho.

Nhu thé hién trong Hinh 2.1, tong thi phan cta cic nha ban 1¢ 16n nhit (nhitng nha ban 1¢
¢6 thi phan hon 5%) 1a it nhat 70 phan trim tir nim 2012 dén nam 2016. Nam 2016, chi co ba
nha ban 1¢ ¢6 thi phan cao hon 5 phan trim. Nguoc lai, tong thi phan cta cic nha ban 1& nay

trén thi truong phi trong nude chi vao khoang 25 phan tram.

- < 05% m05% <sx< 2% 2% < x < 5% x> 5% — % of open market of total traded volume

100%

90%

80%

0%

60%
g
"
-
el
gSO""b
x
»
3

40%

36% A
30% 4 33%
29%
24%

20%

10%
10% 4%
00%

2015

2012 2013 2014

2016

Source: ARERA
Hinh 2.1. Sy phat trién cua thi phén ban 1& Y trén thi truong noi dia
2.3.2.2.Su hai long khach hang
Niam 2016, Khao sat thi truong khach hang do Uy ban chau Au thuc hién cho thay khach

hang Y nhin chung c6 v¢é hai long véi thi truong dién cua ho, véi mue do hai long thép hon mot
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chut so voi mirc trung binh trén toan EU (71,8 diém trén 100 so véi mirc trung binh cua EU la
75,3).
2.4. Giai phap phat trién thj truwong dién canh tranh & Viét Nam

— Tang cuong thu hit dau tu: Dé thu hat dau tu toan xa hoi vao nganh dién, can nhanh chong
trién khai nhitng cong viéc cu thé nhu: ¢6 phan hoa cic nha may dién trong d6 EVN s& chi giir
lai nhitng nha may dién 16n, c6 tac dung chéng 18, diéu tiét nude ha du, bao dam an ninh - quéc
phong, nhu: Hoa Binh, Yaly, Son La va nha mdy di¢n nguyén tir sau nay. Bén canh do, ting
cuong kéu goi cac doanh nghiép ngoai nganh dau tu vao nganh Dién.

— X6a bo doc quyén: Gia dién phai chuyén theo huéng thi trudng, chap thuan cho chao gia
canh tranh giira cac nha may dién. EVN s& khong quyét dinh gia mua ma cac nha méy tw quyét
dinh v6i nhau. Dién ai ré nhét thi Trung tam biéu do dién quéc gia s€ mua trude. Cuc Diéu tiét
dién luc phai 1a co quan trung gian dé giam dinh cong bang.

— Hoan thién co sé ha tz‘ing k¥ thuat phuc vu cho TTD dé thu thap déy du dir liéu, cap nhat
cac tng dung, dap Gng yéu cAu van hanh thj truong dién, nhu: phan tich ludi, du bao phu tai,
lap ké hoach van hanh, tdi vu hoé thuy, nhiét dién, diéu do kinh té co xét dén rang budc truyén
tai, tu dong diéu khién phat dién, co s dit lidu qua khu.

— Tai céu traic EVN: trong thoi gian tdi, cac cong ty thanh vién EVN dan s& duge chuyén
d6i thanh cac cong ty c¢6 phan va cong ty TNHH mot thanh vién, mot sb cac thanh vién khac
ciia EVN nhu cic cong ty san xudt, cac truong dao tao... ciing duge chuyén doi khong con hach
toan phy thudc vao EVN nita. Nhu vy sau khi chuyén d6i, EVN sé& 1 cong ty nam giit phan
16n von & cac cong ty phat dién, cong ty phan phdi, cong ty truyén tai, Trung tim Diéu d6 qudc
gia va cac cong ty khic. Cac cong ty nay dé c6 thé tro thanh cac thanh vién cua thi truong mot
ngudi mua thi phai ¢dam bao cho minh mét nén tang tai chinh viing chic, dam bao cic yéu cau
vé tai chinh d6i voi thanh vién thi trudng cling nhu ¢6 di ning lyc tham gia dam phan, thuong

lugng hiéu qua trong cac hop dong thuong mai.
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CHUONG 3: MO HINH TOAN CHO NHA BAN LE

Chuong nay gi6i thiéu mot mé hinh d& xuat danh cho cac nha ban 1¢ dién. Nhiéu tac gia da
nghién ctru vé mé hinh thi trudng ban 1é dién tai Viét Nam. Hién nay, Chinh phu dang tap trung
hoan thién khung phép 1y va co s& ha ting nham phuc vu cho viéc van hanh thi truong ban budn
canh tranh, dong thoi tién t6i phat trién thi truong dién ban 1é canh tranh trong thoi gian t6i.
Viéc xay dung mé hinh cho nha ban 1¢ dugc thuc hién théng qua qua trinh mé hinh héa céc yéu
t6 nhu thi trudng, chi phi va rai ro ma nha ban 1¢ phai d6i mat, dong thoi dam bao dép tmg cac
diéu kién can thiét theo chinh sach do Bo Cong Thuong ban hanh.

3.1. Nha ban 1€ trong thj truwong dién ban 1€ dién
3.1.1. Khai niém va dic diém ciia nha ban 1é dién

Nha ban 1¢ dién dong vai tro 14 bén cung cap dién trong thi trudng dién, bao gdm cé cac don
vi ban 1é dién canh tranh va cac don vi ban 1¢ dién mic dinh. Ho cung cap dién cho nhitng khach
hang khong tham gia tryc tiép vao thi truong dién. Thong thudng, nha ban 1¢ dién khong s¢ hiru
céc co s& san xuat dién ma thay vao do, ho mua dién tur cac ngué)n khéac dé cung cép cho khach
hang thong qua hop dong song phwong, thi truong giao ngay va thi trudng ban budn.

Tuy nhién, nha ban 1¢ dién phai dbi mat véi su bat 6n, do thuc té ho cAn mua dién & nhiéu
murc gid khac nhau va sau d6 ban lai véi mtc gia phu hop. Quan ly rui ro trong qué trinh nay
chinh 14 thach thirc 16n nhit ma nha ban 1& dién phai ddi dién.

Muc tiéu ctia nha ban 1é dién 1a t8i vu hoa loi nhuan tir viée cung cép dién cho khach hang.
Do bién loi nhuan rat mong, cic nha béan 1é phai tinh toan can than dé mua dién véi mic gia
thap nhat c6 thé va ban ra cho khach hang véi gia canh tranh nhat. Néu khong, ho ¢6 nguy co
mat khach hang vao tay cac nha ban 1¢ dién khéc.

3.1.2. Vai tro cua nha ban 1é
a. Céac don vi ban 1¢ dién tham gia canh tranh trong thi truong dién ban 1€ c6 cac chiic nang
sau:
— Tham gia mua buon dién tir thi truong dién giao ngay theo quy dinh.
— Canh tranh v&i cac don vi ban 16 khac dé ban dién cho khach hang str dung di¢n tham
gia thi truong ban 1¢ dién.

b. Cac don vi ban 1¢ dién mac dinh

Céc don vi phan phéi va ban 1¢ dién hién dang quan 1y ludi phan phéi dién, bao gém 05
Téng cong ty dién luc thudc Tap doan Pién luc Viét Nam (EVN) va cac don vi phan phéi ban
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1¢ dién khéac ngoai EVN. Cac don vi nay dong vai tro 1a nha béan 1¢ dién mac dinh trong pham
vi luéi phan phéi ma ho quan ly, cu thé:

—Ban dién cho cac khéach hang st dung di¢n nhung khong tham gia thi truong dién.

— Cung cip dich vu phan phéi dién trong pham vi ludi phan phéi thudc quyén s hitu cia
don vi trong truong hop khach hang st dung dién déu ndi vao ludi phan phdi nay mua
dién tr cac don vi ban 1¢ di¢n khéc theo quy dinh.

3.1.3. Cac thi truong giao dich ma nha ban 1é tham gia

3.1.3.1. Thi trweong ban buén

Thi truong ban budn bao gdm thi trudng giao ngay cung véi mot so thi truong ngin han
khac, thuong dugc goi chung 14 thi truong didu chinh. Bén canh dé, thi trudng ban budn con cd
thi truong can bang dién ning, nhim dam bao sy can doi giita cung va cau dién trong thoi gian
thure.

MBS hinh t6 chuc thi truong ban budn dugce thé hién qua so dd dudi day. Trong do, cac nha
cung cap dién ndp cac dé xuat vé san luong va gia ban dién, trong khi cac khach hang 16n cling
céc nha ban 1é guri gia ddu thau cho thi trudng giao ngay, thi trudng diéu chinh, va thi truong
can bang dién. Cudi cung, nha didu hanh thi truong dién s& quyét dinh gia ca va khdi lugng

dién nang dugc giao dich.

Céc ngudn Cac khach

han ta hang 16n
prianad Thi truong ban buodn: s

Thi truong ngay toi
Thi truong diéu chinh

, ] Thi trudng can bang dién
Cac nha may ' 5 Pk Cac nha

cung cap dién ban lé

Luogng dién ndng mua
ban va gia dién

Hinh 3.1. M6 hinh t6 chtrc thi truong ban budn va chirc ning
Phan 16n lugng dién ndng mua ban trén thi trudng ban budn dugc quyét dinh tai thi truong
giao ngay, trong khi thi truong diéu chinh dong vai trd diéu chinh ning lwong dé phu hop véi
cac didu kién thyc té trong thi truong giao ngay. Thi truong can bang dién duoc s dung dé
didu chinh nang lugng trong truong hop xdy ra sy ¢6 hodc mit can bang cung cau.
Trong thi trudng giao ngay va thi truong diéu chinh, cic nha cung cap dién bao cdo san

lugng dién ning co thé san xuat cling voi gia ban toi thiéu twong tmg cho mdi gid va timg don
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vi san xuat. Pong thoi, cic nha ban 1é va khach hang 16n dua ra mirc gia mua tdi da ung voi
luong dién ning ma cac nha cung cip di dé xuit dé dap img nhu ciu cia ho.

Thi truong can béng dién hoat dong dya trén viéc thu thap dir li¢u va dua ra quyét dinh
thong qua cac phién ddu gia theo chu ky thoi gian c¢b dinh, ching han nhu mdi 30 phut hoic 1
gid. Muc tiéu 1a diéu chinh gia ban va cung tmg dién khi xay ra tinh trang thiéu hoic thira dién
nang. Trong truong hop thiéu dién, cic nha cung cip dién hodc khach hang c6 thé dé xuit ting
gi4 ban dé khuyén khich can bang giita cung va ciu. Nguoc lai, khi thira dién ning, cac dé xut
giam san luong dién dugc chép nhén dya trén vi¢c ha gid dién cho dén khi cung va cAu dat trang
thai can bang.

Céac nha cung cp dién va khach hang tham gia vao thi truong ban budn bang cach diéu
chinh phuong thirc san xuét va tiéu thu dién sao cho co loi. Mot s6 khach hang 16n can tham
gia vao thi trudng cén bang dién néu ho khong thé quan 1y hiéu qua mé hinh tiéu thy dién cia
minh. Di v6i cac nha cung cép dién, déac bi¢t 1a cac nha cung cép ngué)n nang lugng phan tan,
viéc tham gia vao thi truong can bang dién 1a rat quan trong do tinh chat khong lién tuc va
khong chic chin ctia ngudn dién nay.

Trong hau hét céc thi truong dién, dic diém noi bat cta gia dién & thi trudong ban budn 1a
gi4 tri trung binh va phuong sai khong 6n dinh, phu thudc vao thoi gian trong ngdy, thang, hoic
nam, véi mire d6 bién dong lon. Chinh vi nhiing déac diém nay, viéc du doan gia dién trong thi
trudng ban budn tré nén kho khin. Tuy nhién, thong tin vé gia dién trong thi trudng ban budn
lai rat quan trong ddi v6i cac bén tham gia thi truong, nhu khach hang 16n va nha béan 1é dién,
dé thyc hién giao dich trong thi trudng ban budn va dua ra quyét dinh cho cac hop dong ky han.

3.1.3.2. Thi truwdomg ky han

Thi truong ky han 14 mét loai thi trudng dau gia, cho phép ngudi tham gia mua va ban hang
héa hodc san pham tai chinh dé giao nhan vao mot ngay cu thé trong tuwong lai. Piém dic trung
cua thi truong ky han 1a viéc trao ddi hang hoa hodc san phém tai chinh dugc thyuc hién véi gia
ctia ngay hién tai, du giao dich s& dién ra trong tuwong lai. Chinh nho dic diém nay, thi truong
ky han trd nén rat hitu ich khi gia dién trong thi truong ban budn c6 sy bién dong 16n va khong
6n dinh.

Gia dién trén céc thi truong ban budn (nhu thi trudng ngay téi, thi truong diéu chinh, va thi
truong can bang) thuong c6 do bién dong cao, véi gia tri trung binh va phuong sai khong 6n
dinh, diéu nay 1am cho viéc du doan gia dién trd nén kho khin va khong chic chin. Su bién
dong gia dién trong thi truong ban budn khong duge mong mudn, vi né 1a nguyén nhan chinh
dan dén sy thay ddi loi nhuan va chi phi ctia cic c4 nhdn va to chirc tham gia thi truong dién.
Trong boi canh d6, thi trudng ky han trd thanh céng cu quan trong gitip cic bén tham gia bao
vé minh khoi su bién dong gia dién trong thi truong ban budn.

Céc hinh thirc hop ddng mua ban dién ¢ thi truong ky han:

— Hop dong ky han 13 hop ddng thoa thudn vé viéc cung cip (tiéu thu) mot lugng dién
ning trong mot khoang thoi gian ¢ twong lai véi mot mirc gia ¢ dinh da duoc dinh
trudc trong hop dong.
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—Hop déng lua chon 1a mot thoa thuén vé viée lwa chon cung cép mdt luogng dién nang
xéac dinh trong khoang thoi gian trong tuong lai. Ky mot hop dong lya chon bao gom
mot khoan thanh toan, phi bao hiém theo ménh gia bat ké viée nang luong c6 duoc phan
phéi hay khong.

Mo hinh t6 chirc va chirc ning cua thi truong ky han duge minh hoa trong hinh 3.2. Céc
nha cung cip va khach hang/nha ban 1é thuong sir dung thi truong nay dé mua ban dién véi gia
c¢b dinh cho tuwong lai, nham giam thiéu cac rii ro lién quan dén lgi nhuan trong qua trinh giao
dich dién.

Cac khach
hang 16n
Cac£1ﬂ1a' cang | | Thitruongky han
cap dién
Cac nha
ban l¢

Luong dién nang va gia ban cho:

e Hop dong ky han
e Hop dong lua chon

Hinh 3.2. M6 hinh t6 chtre thi truong ki han va chirc ning cua ting phan

3.1.4. Thach thirc ciia nha ban 1€ khi thi truwdmg dién ban 1é chinh thirc vin hanh

DPén nam 2022, Viét Nam d3 hoan thanh hai cép do thi truong, bao g@)m thi truong phat dién
canh tranh va thi truong ban budn dién canh tranh. Trudc xu hudng phat trién thi truong ban 1¢
dién canh tranh sau nam 2023, cic nha ban 1¢ dién phai ddi mat voi nhiéu van dé khong 6n dinh.
Trong d6, hai van dé chinh la:

— Viée quyét dinh cac hgp dong ky han va gia mua ban dién ¢ thi truong giao ngay.
— Nhu cau cta khach hang.

Pé dat dugc loi nhuén va duy tri sy tdn tai trong thi trrong maoi, cac nha ban 1¢ can c6 mot
chién lugc kinh doanh tbi wu dé giai quyét cac van dé trén va xay dung ké hoach ban budn hop
1y. Néu gia ban dién qua cao, khach hang s& chuyén sang lya chon nha ban 1¢ khac.

Dua trén thyc trang va 10 trinh phat trién nganh dién Viét Nam, cung vdi kinh nghiém quéc
té va cac nghién ctru trude ddy, nhom tac gia dé xuat mot moé hinh toan hoc cho nha ban 1é trong
thi truong dién canh tranh tuong lai. M6 hinh nay gitip nha ban I¢ linh hoat va chu dong dua ra
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cac quyét dinh giao dich hop 1y, xac dinh gia chao ban tdi uu cho khach hang, ddng thoi giam

thiéu t6i da cac rii ro ma nha ban 1é ¢6 thé gip phai trong méi trudng canh tranh.

3.2.M6 hinh todn cho nha ban 1é dién
Céc thi trudng giao dich chinh ctia nha ban 1é bao gdm thi trudng ky han va thi trudng ban
buon. Trong mé hinh nay, thi trudng ban buén dugc xem 1a thi trudong giao ngay, noi gia ban

cudi cung khong phu thudc vao cac hoat dong ctia nha ban 1é. Pong thoi, gia sur rang luong dién

Khach hang 1

Hop dong

ky han \ g s
/ Nha ban 1¢é Khach hang 2

Thi truong
ban budn

Khach hang 3

nang mua tu thi truong ky han nho hon so véi lugng dién nang mua tur thi truong giao ngay.
Do d6, cac hoat dong cta nha ban 1¢ s& tac dong nhiéu hon dén gid mua dién cudi cung & thi

truong ky han.

Hinh 3.3. Hoat dong chinh cta nha ban 1¢

3.2.1. Danh muc va cac ky hiéu

a.Céc chi s va so:
e ¢ : Thu ty cua cac nhom khéch hang, tur 1 dén Nk
o f: Thir tu clia cac hop ddng ky han, tir 1 dén Nr
e j : Thi ty cia cac khdi trong dudng cong hop dong ky han, tir 1 dén N,
e i : Thir tw ctia cac khéi trong duong cong bao gia, tir 1 dén N;
e t : Thir tw clia cac giai doan thoi gian, tir 1 dén Nr
e w : Thu tu cia cac kich ban, tir 1 dén No

b.Céc bién thyc
e CF : Chi phi mua dién tir cac hop dong ky han tai giai doan t ($)
e Cf . Chi phi mua dién tir thi truong ban buodn giai doan t va kich ban w (8§)
e £ : Dién nang giao dich ¢ thi trudong ban buén (MWh)
e ER : Dién ndng nha ban 1¢ cung cap cho khach hang nhom e, thoi diém t

(MWh). E&_ 13 ER v6i kich ban w.

etw
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e PF : Cong suét ky két tir hop dong ky han f ( MW)
e PF, : Cong suét dugc ky két tir khéi j ciia dwong cong hop dong f (MW)
e RE, ~ : Doanh thu ctia nha ban 1¢ tir viéc ban dién cho khach nhém e ($)
e A& : Gia ban bién cho khach hang nhoém e ctia nha ban 1¢ ($/MWh)
o AR, : Gia ban 1¢ thudc khdi i ctia dwong cong bao gia cho khach hang nhém
e ($/MWh). Gidi han boi AR
e { : Bién phu dé tinh CVaR (8)
e 1o : Bién phu lién quan kich ban w dé tinh CVaR ($)
c.Bién nhi phan
e vei : Co hai gia tri 0/1. Bang 1 néu gia ban cta nha ban 1é cho khach hang nhom e thudc
khéi i ciia duong cong bao gia, nguoc lai bang 0.
d.Bién ngiu nhién:
e ED, : Thé hién nhu cau ctia khach hang nhém e tai giai doan t (MWh)
e ED. . :1a Eet D trong kich ban w
e A? : Gia mua dién tr thi truong ban budn tai giai doan t ($/ MWh)
e.Cac tap hop:
e F¢ : Tap hop cac hop dong c6 tai giai doan t
e Q : Tap hop céc kich ban
f. Cac hang so:
e d: : khoang thoi gian t (h)
e EPC : Pién ning di ky két hop dong trudc khi bat dau ké hoach ky han ma van dugc sir
dung tai giai doan t (MWh)
e EPG : Pién nang da ky két hop déng vo1 cac don vi DG dugce str dung tai giai doan t
(MWh)
e EZR, : Dién nang thudc khdi I ctia dudng cong bao gia ctia khach hang nhém e tai thoi
diém t va kich ban w (MWh)
e Pgf : Gi6i han trén cua cong suat duoc ky hop dong thudc khéi j ctia duong cong hop
dong ky han ctua hop dong ky han £ (MW)
o A 1 Gia tién cua khdi j ctia duong cong hop dong ky han cta hop dong ky han f
($/MWh)
e a : Do tin ciy duoc sit dung dé tinh CVaR
e (3 : Hé s6 ¢é mo hinh héa CVaR tuwong duong véi loi nhudn dy kién
e T, : Xéc xuat xay ra kich ban w
3.2.2. Ham muc tiéu va cac rang bugc cho nha ban 1¢
a. Thi truong ki han
Nha ban 1é tham gia thi trudng ky han dé mua mot phan dién nang nham cung cap cho khach

hang. Uu diém ciia thi truong nay 1 cho phép nha ban 1é mua dién voi mie gia duge diéu chinh
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trude khi ban ra. Trong thyc té, cic nha ban 1é c6 quy mo trung binh thuong dong vai tro ngudi
dinh gi trén thi truong ky han, véi kha ning tic dong va diéu chinh gia trén thi truong nay.
Trong mé hinh d& xuit, tic dong cua hoat dong nha ban 1é 1én gia hop ddng ky han dugc
biéu dién cu thé thong qua dudng cong hop dong ky han. Truc y biéu thi gia hop ddng, trong
khi tryc x thé hién luong dién ning mua. Gia dinh ring nha ban 1é chi tham gia thi trudong ky

han v6i vai tro ngudi mua dién.

$/MWh
————————————————————— T 1
| |
Af3 | |
| |
| |
| I
| |
| |
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F e———————— : |
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| | |
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Hinh 3.4. Pudng cong mirc gia hop dong ki han
Chi phi mua dién tir cac hop dong ky han ¢ thoi diém t:

CF=Yrer XV AF PFd. ,Vt (1)

t t =1 fj fj

0 < PF < PF,Vf,Vj ?)
fi fy

PF = YN PF  Vf 3)

f fi fi

(1): Chi phi mua dién tir cac hop dong ky han tai mdi giai doan t
(2): Cong suat mua tir mdi khdi ctia dudng cong khong 4m va bi gi6i han trén
(3): Cong suat mua duoc tir mdi hop ddng bang tong cong suat mua tir mdi khoi
b.Thi trudong giao ngay
Thi trudng giao ngay la thi truong giao dich theo gid. Nha ban 1¢é tham gia vao thi truong

giao ngay dé mua mot phan dién ning ban cho khach hang cta ho. Tuy nhién, néu c6 13i, nha

ban 1é ciing c6 thé ban dién ngay tai thi truong giao ngay.
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Gia thanh cua giao dich ¢ thi truong giao ngay:
CP = A’ EP Vt,Vw 4)
tw Tw Tw
Gia dién ¢ thi trudong giao ngay dugc xem nhu mot quy trinh ngau nhién, mé ta thong qua
mot tap xac suét cay kich ban, x&c dinh theo céc giai doant=1,..., Nt 1a {pr,. o AZW 3,V

w e Q..

Bién lién tuc EF, duong néu nha ban 1é mua dién trong thi truong ban budn tai thoi diém

t va kich ban w, am néu nguoc lai.

¢. Mo hinh khéch hang

Mot nha ban 1¢ phai tip hop nhu cdu cua khach hang trong mdi giai doan ctia khoang thoi
gian duoc lén ké hoach.

Tap hop céc khéach hang c6 dac diém tuong tu nhau, kiéu tiéu thyu, muc gia ban dugc chia
thanh ne nhoém. Gia thiét khach hang phan tng linh hoat véi gia ban do nha ban 1é cung cap, AR
1a gia ban ctia nha ban 1é cung cap cho khach hang nhém e. Néu gia ban AR qua cao, khach hang
s& chon nha ban 1¢ khac dé cung cip.

d.Pbuong cong bao gia

Timg bac ciia dudng cong bao gia thé hién mdi quan hé giira gia ban duoc cung cap va nhu
cau thuc té ciia timg khach hang (hodc nhom khach hang) cua nha ban 1é do.

Pudng cong bao gia thé hién kha ning dép tng nhu cau phu tai ciia nha ban 1¢ d6i voi khach
hang twong tng timg mirc gia khac nhau. Nhu cau ctia khach hang chua biét trudc boi nha ban

1¢ va duogc dic trung nhu qua trinh ngiu nhién bang cach st dung tap cac tinh hudng.

R
Eetw o

(MWh)

W PRSp——

N
=4

—R —R —R —R R
2 7 7l i, 2B($/MWh)

Hinh 3.5. Budng cong bao gia
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Puong cong bao gia cho mdi nhém khach hang trong mdi giai doan va kich ban duoc thé
hién qua hinh 3.5. Timg béac luong dién ning ma nha ban 1& c6 thé cung cp cho khach hang
twong g véi mirc gia ban ER., duoc thé hién qua cong thie (5).

ER = YN ER  pe ,Ve,Vt,Vw (5)

etw i=1 etiw

Gi4 ban ma nha ban 1¢é cung cip cho khach hang nhom e AR s& 14 gia ban duoc chon tir bac
i cia dudng cong bao gia va thé hién qua cong thire (6).
AR = YN QR | Ve (6)
e

i=1 el
Nhu hinh 3.5 ta thiy, gia ban 1é cung cap cho khach hang dugc phan theo ting bac. Ting
bac duong cong bédo gia rang budc ¢ hai bién nhu theo cong thic (7).
AR < AR < AR Ve, Vi (7

ei—1ve; et eive;
Ta xét i bac duong cong bao gia, dé lya chon gid ban ¢ bac nao trén dudng cong bao gia, ta

str dung bién nhi phan ve; nhu theo cong thic (8).
M ovei =1, Ve (8)

Bién nhi phan ve: xac dinh doan duong cong béo gia tuong mg véi gia ban A | bang 1 néu

gia ban cua nha ban 1¢ thudc khoi i1 cia duong cong bdo gid, bang 0 néu ngugc lai.

vei € { 0,1} Ve, Vi 9)

e. Doanh thu tir ban dién cho khéach hang

Doanh thu chinh cua nha ban 1é dén tir hoat dong ban dién cho khach hang. Bén canh do,
nha ban 1¢ ciing c6 thé tao thém thu nhap bang cach ban dién trén thi trudng ban budn sau khi
mua tir thi truong giao ngay. Tuy nhién, doanh thu tir hoat dong nay thuong thap hon so voi
viéc ban dién truc tiép cho khach hang.

Doanh thu tir viéc ban dién cho khach hang duoc tinh bang tich cua lugng dién ning nha
ban 1¢ cung cip va gia ban dién. Vi luong dién nang cung cip cho khach hang 1a mot bién ngau
nhién, nén doanh thu ctia nha ban 1é trong timg giai doan ciing mang tinh ngau nhién. Doanh
thu tir viéc ban dién cho nhém khéch hang e tai giai doan ttt va trong kich ban o:

RR = ARER | Ve,Vt,Vw (10)

etw e etw

Tuy nhién, gia ban va nhu cau dién ning cung cip boi nha ban 1¢ phu thudc tirng muirc dudng
cong bo gia, doanh thu tré thanh mét biéu thirc tuyén tinh. Doanh thu tir ban dién cho khach
hang nhom e giai doan t va kich ban w:

RR = ARER Ve Vt,Vw (11)

etw e etw

Mo hinh tuyén tinh ctia doanh thu RR,,, duoc thé hién & hinh 3.6.
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Rgtw($) /N

—R —R
Eetlw’lel

—R —R
EetlwAeO

—R —R
EetZwaez

—R —R
Eeth/le:i

—R —R
Eet3wae2

v

s
)
o

Hinh 3.6. Doanh thu tir vi¢c ban dién cho khach hang

f. Can bang dién ning

Phuong trinh can bang dién ndng ctia nha ban 1€ moi giai doan t va kich ban w:

yNe ER = EP + Y rer PFdt+ EPC + EDPG Vt,Vw (12)
e=1"etw tw ¢ f t t
Trong do:

EPC: lugng dién ning tir hop ddng trudce d6 va con hiéu luc trong giai doan t
PF: Céng suat dugc ky két tir hgp dong ky han f trong khoang thoi gian dt
Ef, : lugng dién ndng mua tur thi trudng ban budn

EPG: dién nang da ky két v&i cac don vi DG dugce st dung giai doan t (MWh)

Theo biéu thirc diéu kién (12), v6i mdi thoi gian va kich ban khac nhau, nha ban 1& phai
mua/ban dién qua thi truong giao ngay bang chinh hiéu cta nhu cau phu tai khach hang va

luong dién ning qua tir cac hop dong ky han.

g.Loi nhuan du kién
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Loi nhuén dy kién cta nha ban 1¢ chinh 14 loi nhun 16n nhat dugc tinh bang hiéu sb giira
doanh thu ban dién véi tong ctia chi phi mua dién & thi truong ban budn va hop dong ky han.
Loi nhuan cudi cing thu dugce phy thudc vao tinh hinh thyc té (gia ban budn va nhu cau cua

khach hang). Loi nhuan trong kich ban w:
ZNT ( ZNE RR _CP _CF) = ZNT ( YINE ZNI AR ER  — )P EP —

N e=1 =1 el etiw tw tw
y oy /1F Pth) Va) (13)
feFe j=1 fj fJ

Loi nhuan du kién dugc biéu thi & cong thice (13) bao gém tung phﬁn la doanh thu ban dién
cho khéch hang, chi phi rong khi ban/mua di¢n qua thi truong giao ngay va chi phi khi mua
dién tir cac hop ddng giao ngay.

Gia tri loi nhuan dy kién 1a tong loi nhuén cia tat ca cac kich ban nhan véi xac suit xay ra

cua no:
ZN!) TTw YNT ( XNVE RR — CP — CF) (14)
=1 tw t

t=1 e=1 etw

3.2.3. Mo hinh toan cho nha ban 1€ trong thi trudng dién ban 1é canh tranh

Ta c6 so @0 cac budce tinh toan nhu sau:

\

Dir liéu dau vao: Tbi wu hoa Két qua
=R Objective Function
Eotiss E{’C‘EtIJG, —> - ) ; e =p Ef. AS.E{;,PF.
T Tinh toan véi cac gia ; fi
b S x2el tri khac nhau cua g

Hinh 3.7. Hoat dong chinh cta nha ban 1¢

3.2.3.1. M6 hinh toan sir dung VAR
VAR 1a mirc 16 t6i da ma nha dau tu c6 thé chiu véi xac suat cao trong mot khoang thoi gian
nhat dinh.
Ham muc tiéu :

1-p? ACPC—E? 23 Aoap = 3 w033 2P yu) + 1 (15)
t=1 t f= t=1 f w=1 t=1 tw

Rang budc:

Thuec té thi mbi khdi cong suit cua dudng cong hop dong ky han déu co rang budc vé gia va
luong cong suit toi da ¢ thé dugc ky két. Rang budc (16) rang budc cong suit trong pham vi
da ky hop dong voi mdi khdi cia dudng cong hop dong ky han trong mdi hop dong.

O<xr<Xp=x =123
(16)
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Rang budc can béng nang lugng tai mdi thoi diém t va kich ban w, téng lugng dién mua tir

céc hop dong ky han cong vdi yo phai bang nhu cau P¢

Y x4y =P, t=123; 0=1,..,10 (17)

Rang budc (18) dung dé khai bao bién ytw, yte 12 bién phu lién quan kich ban w va c6 gia tri
khong am.

Viw =0, t=123; w=1,..10 (18)

Rang budc (19) dugc st dung dé tinh VaR. V&i n 1a gia tri thu dugc cua VaR, tirc muc loi

nhuin thép nhat ma nha ban 1é c¢6 thé thu dugc vai do tin cay a.

n—03 ACPC—=3%3 Y3 Afxr—33 AP ytw) < M6Ouw,Vw =1,...,10 (19)
t=1 t f=1"t=1 f t=1 tw
Rang budc xac suit cho VaR dam bao rang xac suét cac kich ban vi pham VaR khong vuot
qual—«a

YO mebo <1-—a (20)
Rang budc bién nhi phéan O« chi nhan gié tri 0 hodc 1.

0., € {0,1},Vw =1,..,10 (21)
Trong do:

ACPE: Doanh thu ban dién.
A]Ex £: Chi phi mua di¢n trén thi truong ky han.
AL, ytw: Chi phi mua dién tir hop dong giao ngay.

fBn: HE so ri ro.

3.2.3.2. M6 hinh toan sir dung VARIANCE
VARIANCE la phuong phap danh gia rii ro nhung tap trung nhidu hon vao céc kich ban
xau.
Ham muc tiéu:
(1-B)(E? ACPC—F3 33 Arxp— ¥
t=1 t f=1

0 7,33 AP ytw) — B2 1w (AP Yo —
t=1 f w=1 t=1 tw w=1 tw

X om ¥ APy )2 (22)

w=1 o t=1 tw" tw'

Rang bugc:

Thuyec té thi mdi khéi cong suat ciia duong cong hop dong ky han déu c6 rang budc vé gia va
luong cong suét tdi da co thé duoc ky két. Rang budc (23) rang budc cong suit trong pham vi
d4 ky hop dong véi mdi khéi ciia dudng cong hop dong ky han trong mdi hop dong.

0<xr<Xp=x =123 (23)

Rang budc can bé’mg nang luong tai mdi thoi diém t va kich ban w, téng lugng dién mua tir

cac hop dong ky han cong véi yw phai bang nhu cau P¢

Y2 xe+yw =P, =123; w=1,..,10 (24)
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Rang budc (25) dung dé khai bao bién ytw, ytw 13 bién phu lién quan kich ban w va cé gia
tri khong am.
Vo = 0, t=1,2,3; w=I1,...,10 (25)
Trong do:
ACP§: Doanh thu ban dién.
Afxe: Chi phi mua dién trén thi truong ky han.

AP_yto: Chi phi mua dién tir hop dong giao ngay.
BYI m Wy — 310 q ¥ AP
w=1 0 to tw "=l 0t

y )2: H¢soOruiro
w=1 w !

" tw

3.2.3.3. M0 hinh toan sir dung RISK-NEUTRAL
RISK-NEUTRAL day 1a phuong phap chi quan tim dén loi nhuan ki vong chir khong quan
tam dén rui ro.

Ham muc tiéu:

Y3 OACPC—33 33 A= ¥ mud3 AP yie (26)
t=1 t f=1 t=1 f w=1 t=1 tw
Rang budc:

Thuec té thi mdi khdi cong suat ciia dudng cong hop dong ky han déu c¢6 rang budc vé gia va
lugng cong suét tdi da co thé duoc ky két. Rang budc (27) rang budc cong suit trong pham vi

d3 ky hop ddng voi mdi khdi ciia dudng cong hop dong ky han trong mdi hop dong.
0<xr<Xpw =123 (27)
Rang budc can bﬁng ning luong tai mdi thoi diém t va kich ban w, téng luong dién mua tu
cac hop dong ky han cong véi yw phai bang nhu cau P¢
Y xt+yw =PE, t=123; w=1,...,10 (28)

Rang budc (29) dung dé khai béo bién ytw, yw 12 bién phy lién quan kich ban w va cé gia

tri khong am.
yw = 0, t=1,2,3; w=I1,...,10 (29)
Trong do:
ACP¢: Doanh thu ban dién.
Afxr: Chi phi mua dién trén thi truong ky han.
AP, ytw: Chi phi mua dién tr hop ddng giao ngay.

3.2.3.4. MO0 hinh toan sir dung SHORTFALL
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SHORTFALL 1a phuong phap do ludng xac suét gia tri tai san giam xudng dudi mot
ngudng cuy thé.
Ham muc tiéu:

1-pE> 2Pc—3%3 3 Aap =3 mo¥? A yuw) —BX0 mbo  (30)
t=1 t =1 w=1 t=1 tw w=1

t=1 f

Rang budc:

Thuec té thi mdi khéi cong suat ciia dudng cong hop dong ky han déu c6 rang budc vé gia
va lugng cong suit ti da c6 thé duoc ky két. Rang budc (31) rang budc cong sudt trong pham

vi d4 ky hop dong véi mbi khéi ciia duong cong hop ddng ky han trong mdi hop dong.
0<xr<Xpwx =123 (31)
Rang budc can béng ning lugng tai moi thoi diém t va kich ban w, téng luong dién mua

tir cac hop dong ky han cong véi yrw phai bang nhu cau P¢
Y xt+yw=PE, t=123; w=1,..,1 (32)

Rang budc (33) ding dé khai béo bién ytw, yew 12 bién phy lién quan kich ban w va cé gia
tri khong am.

yiw = 0, t=1,2,3; w=1,...,10 (33)
Rang budc xac dinh kich ban x4u, néu loi nhuan w < 7 thi 6w = 1 va nguoc lai.

n— (2521 AC PtC - Z;=1 2;1 l}fxf - Zi}oﬂ TTw Zle Afwytw) < MBuw, Vo =1,..,10 (34)
Rang budc bién nhi phan 6. chi nhan gia tri 0 hodc 1.

B € {0,1},Voo = 1,..,10 (35)
Trong d6 :

ACP¢: Doanh thu ban dién.

Afxe: Chi phi mua dién trén thi truong ky han.

AR, ytw: Chi phi mua dién tir hgp dong giao ngay.

BY | mwBe: He sb rui ro.

3.2.3.5. MO0 hinh toan sir dung CVAR
CVAR la phuong phap do luong muc 15 trung binh trong cac truong hop xau nhat,

Ham muc tiéu:

(1-B)(E? A°PC— 3

123 AFx —310 T Y3 APy )+B(n_;210 Ts)

t=1 f f w=1 w t=1 1-a w=1 o w

(36)

Rang budc:
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Thuyec té thi mdi khdi cong suit cua duong cong hop ddng ky han déu c6 rang budc vé gia va
luong cong suit toi da c6 thé dugc ky két. Rang budc (37) rang budc cong suit trong pham vi
d3 ky hop dong voi mbi khéi ciia dudng cong hop ddng ky han trong mdi hop dong.

0<xf < Xpx =123 (37)

Rang budc can bang ning lwong tai mdi thoi diém t va kich ban w, tong lwong dién mua tir

cac hop dong ky han cong vdi yo phai bang nhu cau PS

Y xt+yw =PE, t=123;w=1,..,10 (38)

Rang budc (39) dung dé khai bao bién ytw, yte 12 bién phu lién quan kich ban w va c6 gia tri
khong am.

Vio =0, t=123;w=1,...,10 (39)

Rang budc nay thé hién rﬁng néu loi nhuan rong thép hon 7 , thi phén chénh I¢ch nay duoc
gan cho sw , phan anh mic do rii ro bo sung.

n—03 ACPC =33 33 Axr—33 AP yw) < S0,V =1,..,10 (40)
t=1 t f=1"t=1 f t=1 tw

Trong do:

ACP¢: Doanh thu ban dién.

Afxe: Chi phi mua dién trén thi truong ky han.
AP, yto: Chi phi mua dién tir hop dong giao ngay.

1 ‘
B = —¥L1 Mesw ): HE 86 rili ro.

Sinh vién thyc hién: Hoang Puc Bién —20D2
Tran Minh Thanh — 20D1 33



Nghién ctru mé hinh toén ti thiéu riii ro cho cong ty ban 1é trong thi truong dién ban 1€ canh tranh

CHUONG 4: MO PHONG MO HINH TOAN VA SO SANH KET QUA
THU bPUQC
Tir cac phan da tim hiéu, nhom tac gia trinh bay vé mé hinh toan dé xuat cho nha ban 1¢ ¢
tuong lai phu hop véi 16 trinh thi truong dién Viét Nam trong vai nam tdi khi thi truong dién
ban 1¢ canh tranh duoc trién khai. Tir d6 gitip nha ban 16 khi phai d6i dién véi thi truong méi
s& gdp cac van dé khong 6n dinh tim duogc gia ban t6i uu cho khach hang va dién ning ki qua

cac hop dong.

4.1. Dir liéu dau vao.
Trong phan niy, nhom tac gia s& md phong md hinh toan dwoc d& xuat. Chuong trinh duoc
phat trién bang viéc nhap dit liéu, viét chuwong trinh va chay trong chwong trinh 14p trinh GAMS.

Tu do s€ dua ra cac két qua mo phong cho bai toan.

Day 1a bai toan hudng dén cho nha béan 1¢ trong tuong lai, khi thi trudng dién ban 1é canh
tranh duoc dua vao ap dung trong vai nim t6i, nén cac sé liéu hién tai dugc nhom tac gia sur
dung 1a gia dinh, dya trén ty 1€ twong g cac dir li¢u tir bién ban quyét toan dién ndng dugc
cung cap tir Cong ty Dién Lyuc Thira Thién Hué, cting v6i d6 1 gia ban buon dién duogc cong
khai & website Trung tim diéu do hé thong dién qudc gia AO: https://www.nldc.evn.vn/. Véi
muc dich dé 1am dit liéu dau vao cho mo hinh toan nha ban 1¢ dién trong thi truong dién ban 1¢

canh tranh trong tuong lai.
Ta xét mot bai toan cho nha ban 1é trong thi truong dién ban 1é canh tranh gia dinh gém cac
dr liéu ¢ hai thi truong:
- Hop dong Nha bén 1¢ 1én ké hoach ky han hai giai doan theo gio. Trong d6 hai hop
ddng ky han dugc ky két ¢ ca hai giai doan voi 3 mirc gia biét trude duge gidi han

theo bang.
Béng 4.1. Dit liéu hop dong ky han
Hop AF106d | AF 106d | AF 106d
N Ky han fl f2 f3 PfFlMW Pf‘;MW Pf;MW
dong /MWh /MWh /MWh
1 1-2 1.9503 1.9782 2.0541 200 200 200
2 1-2 1.9276 2.0071 2.4041 200 200 200

- Gia dién ¢ thi truong giao ngay va nhu cau cia khach hang duge xem nhu mot

quy trinh ngau nhién, chua dugc biét trudc, nén ta su dung thong qua mot tap

xéc sudt cay kich ban cac truong hop c6 thé xay ra. O day ta sir dung bon kich

ban gia dinh nhu cau dién ning ciia khach hang va gia ban & thi truong giao

ngay tuong ung véi ting kich ban cho bai toan.
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Bang 4.2. Dit liéu nhu cdu dién ning cta khach hang va gia giao dién ngay

Nhu cau khach hang (MWh) Gia giao ngay (106d/MWh)
Kich ban
Giai doan Giai doan
1 2 1 2
1 2814.35 4795.45 1.456 2.215
2 4884.70 3363.40 1.534 1.819
3 2598.60 3533.05 1.875 2.180
4 3590.20 3059.25 2.031 1.520

- Nhu ciu cta khach hang véi timg mirc gia ban dugc nha ban 1é cung cip dugc
thé hién qua dudng cong bao gia 4.1. Dit liéu dudng cong bao gia s& dugc cac
nha ban 1é thyc hién khao sat nhu cau cta khach hang theo ting mirc gia ban.
Khi mirc gia ban tiang 1én thi lugng khach hang s& giam di. M&i mot duong
cong bao gia thé hién qua tit ca cac giai doan va tinh huéng. Néu gia ban nho
hon 2.034, nha ban 1é cung cap 100% nhu cau khach hang. Néu gia ban tir 2.034
dén 2.194, nha ban 1é chi c6 thé cung cip 80% tong nhu cau cua khach hang.
Néu gia ban tir 2.194 dén 2.234, nha ban 1¢& chi co thé cung cap 75% tong nhu
cau ctia khach hang. Néu gia ban tir 2.234 dén 2.336, nha ban 1é chi con co thé
cung cap 60% tong nhu cau cta khach hang. Twong tur, néu gia ban tir 2.336
dén 2.534, nha ban 1¢ chi c6 thé cung cap 40% nhu cau, va néu gia ban 1é tir
2.534 dén 2.727, nha ban 1¢ chi ¢ thé cung cap 15% nhu cau. Tuy nhién, néu
gia ban 1¢ 16n hon 2.727, nha ban 1¢ khong thé cung cap cho nhom khach hang.
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Hinh 4.1 Puodng cong béo gia

- M0 hinh toan véi d6 tin cay a bfmg 0.95.
- Bai toan v61 muc dich tim loi nhuén dy kién, do 1éch chuan loi nhuan, CVaR
ddng thoi tinh toan dién niang ki két qua hop dong ky han va mua ¢ thi trudng
ban budn tmg véi cac gid tri khac nhau ctia hé s6 rui ro p.
4.2.Giéi thiéu cong cu tinh toan (chwong trinh lap trinh GAMS):
a. Gioi thiéu chung
He¢ théng mo hinh dai s tong quat (General Algebraic Modeling System) 1a mot hé thong
mo hinh héa cip cao dé toi uu hoa toan hoc. GAMS duoc thiét ké dé mo hinh hoa va giai cac

bai toan toi wu tuyén tinh, phi tuyén va hon s6 nguyén.

GAMS cho phép ngudi ding xay dung cac mo hinh toan hoc gidng véi cac mo ta toan

hoc vé chung.
GAMS c6 cac mé hinh va cac phuong phap giai quyét van dé riéng.
Str dung céac nén tang, dir liéu, giao dién ngudi dung doc lap.

Pugc st dung rong rai trén thé gidi ¢ cac truong dai hoc, cac cong ty, tap doan, vién
nghién ctlru, ... nham gidi quyét cdc van dé nang lugng, cong nghi¢p hoa chat, kinh te, ké

hoach nong nghiép va san xuat.
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4.3.Két qua mé phéng
4.3.1. Két qua mé phong mé hinh toan sir dung VaR

4.3.1.1. Loi nhuén du kién

Loi nhuan du kién 12 lgi nhuan trung binh ma nha ban 1é c6 thé thu duoc ung véi cac gia tri
cua hé sb rui ro . Céc nha ban 1¢ lu6n mong muén dat duge murc 1gi nhuan cao nhat, tuy nhién
diéu nay thuong di kém véi mire rai ro 16n. Do vdy, dé danh gid rui ro trong loi nhuén, ta tinh
toan thém VaR. VaR (Value at Risk) la nguong loi nhuén ma nha ban 1¢é co thé dat duoc véi do
tin cdy a, tirc 14 c6 a% kha niang loi nhuin s& khong thap hon ngudng nay. Khoang cach giira
loi nhuén du kién va VaR phan anh phn nao muc rii ro ma nha ban 1é c6 thé gap phai. Sau khi
cho chay chuong trinh bang phan mém GAMS, thu duoc két qua mé phong cac mire loi nhuan

va rui ro tuong trng voi cac gia tri .

Bang 4.3. Két qua mo phong (triéu dong)

Loi nhuan du CvaR Do léch chuan

P kién (triéu dong) | (tridu dong) | (tridu dong)
0 2807.214 1505.385 1301.829

1 2680.983 1660.075 1020.908
2 2632.363 1690.995 941.368

3 2632.363 1690.995 941.368
4 2351.031 1772.900 578.131

5 2351.031 1772.900 578.131

6 2351.031 1772.900 578.131

7 2351.031 1772.900 578.131

8 2351.031 1772.900 578.131

9 2279.691 1781.060 498.631
10 2279.691 1781.060 498.631
100 2279.691 1781.060 498.631

Tir bang két qua md phong 4.3 voi cac gia tri cta hé sb rii ro B, ta thay két qua dat duoc
v6i B =0 cho ta dugc mirc lgi nhuan du kién cao nhat, tuy nhién ciing 1a truong hop mang lai
rtii ro 16n nhét. Véi B = 100 thi loi nhuan dy kién giam 19,65%, CVaR ting 16,72% nén d6 rui
ro ciing giam di. Ta co thé thay rang khi gia tri p ting dan, lgi nhuan dy kién giam dan tuy nhién
d6 rui ro cling giam dan. Nha ban 1¢ phai lya chon gia tri B phu hop dé c¢6 lgi nhuan phi hop
v6i mire rii ro kha thi trong gidi han. Kha nang chiu rai ro cang cao nha ban 1¢ c¢6 thé thu duoc

loi nhuén cang 16n.

4.3.1.2. Cong suit ky két tir cac hop dong
Qua két qua bang 4.4, néu p =0, khong c6 hop dong ky han nao duoc ky. Két qua giai thich
duoc 13 do gia thi truong ban budn dy kién thudng nhé hon gia hop dong ky han. Nhung néu
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hop dong ky han duoc sir dung dé loai bo bién dong gia ban budn, tirc dé muc rii ro nho di, khi
tham s B cang 16n thi luong dién ning ky két hop dong trong thi trudng ky han cang 16n thong
qua hop dong ky han.

Bang 4.4. Cong suat ki két tir cac hop dong ky han (MW)

Hop dong
b 2
0 0
1 200
2 200 200
3 200 200
4 400 200
5 400 200
6 400 200
7 400 200
8 400 200
9 400 400
10 400 400
100 400 400

4.3.1.3. Gia ban dé xuit ciia nha ban 1é cho khach hang

Gia ban dé xuat ctia nha ban 1é cho khach hang 1a mau chét quan trong ctia bai toan. Boi 18
trong thi truong dién ban 1¢ canh tranh, cic nha ban 1€ s& phai canh tranh vé gia ban dé thu hat
khach hang va thu loi nhuan. Viéc tang hé s6 rti ro f dé giam thiéu rui ro thyc té, thi luong dién
mua tir hop dong ky han s& ting din dén viéc tang gia ban. Boi vi dién nang mua qua hop dong
ky han dt hon trung binh so véi thi truong ban budn, tong chi phi mua dién ctia nha ban 1é s&
cao hon néu rui ro duoc tinh vao. Do vay, su ting chi phi mua dién dan dén viec tang chi phi
ban dién cho khach hang. Bai toan v6i muc dich tim gia ban dé xuat. Véi gid tri ctia hé s rui
ro B, chinh la marc do rui ro ma nha bén 1€ co thé d6i mat, ta tinh duoc gia ban dé xuit ciia nha
ban 1¢ cho khach hang theo bang 4.5.

Béng 4.5 Gia ban d& xuat cho khach hang (Triéu dong/MWh)

B Gié ban dé xuat
0 2.334
1 2.436
2 2.436
3 2.436
4 2.654
5 2.654
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6 2.654
7 2.654
8 2.654
9 2.654
10 2.654
100 2.654

4.3.1.4.Lwong dién ning mua tir hop dong ky han va thj trwong giao ngay

Bén canh gia ban d& xudt, bai toan nha ban 1¢ ciing phai tinh toan duoc luong dién ning
mua tir hop dong ky han va thi truong giao ngay. Bang 4.6 minh hoa lugng dién ning mua
thong qua hop dong ky han va dién ning trung binh cta cac kich ban & thi truong ban budn
trong cé hai giai doan. Tir két qué bai toan co thé thiy, luong dién ning mua & hop dong ky han
tang néu P tang. Nhu giai thich & trude, nha ban 1é cang so rui ro, thi hop dong ky han duoc ky

cang nhiéu. Nguoc lai trong thi trudng giao ngay, lugng mua mong doi giam néu gid tri B ting.

Béng 4.6. Viéc mua ban c6 sir dung hop dong ky han va thi truong giao ngay (MWh)

B HD ky han (MWh) HD giao ngay (MWh)
0 0 5269.813
1 400 3802.533
2 800 3395.850
3 800 3395.850
4 1200 1563.900
5 1200 1563.900
6 1200 1563.900
7 1200 1563.900
8 1200 1563.900
9 1600 1163.900
10 1600 1163.900
100 1600 1163.900

Ta xét két qua bai toan tinh toan ¢ hai trudong hop dién hinh p =0 va p =100. Bang 4.7 va
bang 4.8 thé hién luong dién nang nén duoc ky két & hop ddng ky han va mua ban & thi trudng
giao ngay & mdi giai doan ciia ca bon kich ban ¢ thé xay ra theo mirc ruii ro cao nhét (B =0) va
thap nhat (B =100). Truong hop P =0, tlrc voi mire riii ro cao nhét, ta thiy trong ca bon kich ban
déu khéng c6 hop dong ky han nao duoc ky. Do vdy, tit ca nhu cau dién ning cua khach hang
qua hai giai doan trong bdn kich ban déu dwogc cung cap tir thi truong ban budn, chinh 1a nguén
rti ro khong 6n dinh. Néu nha ban 1¢ ¢6 kha niang chiu rui ro cao, thi day 1a trudng hop thu

duoc loi nhuan 16n nhat.
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Bang 4.7. Tinh hudng p =0 (don vi ¢ bang 1a MWh)

] Giai doan 1 Giai doan 2
Kich ban . .
TT ky han TT giao ngay TT ky han TT giao ngay
1 0 2060.762 0 3546.587
2 0 3613.525 0 2472.550
3 0 1898.950 0 2599.788
4 0 2642.650 0 2244438

Véi trudng hop B =100, truong hop rii ro thap nhat, ca hai hop dong ky han 1 va 2 déu
dugc dung véi lugng dién nang ki Kkét tdi da, lugng dién nang con lai s€ dugc mua tur thi truong
giao ngay. Day la truong hop ma cac nha ban 1¢ so rii ro cao, khién gia tri p ting dan dén hau
hét dién nang mua bai nha ban 1¢ 13 tir hop dong ky han. Pay 1a trudng hop chiu it rdi ro nht,

tuy nhién, nha ban 1¢ s& thu dugc muc lgi nhuan thép nhét.

Bang 4.8. Tinh huéng B =100 (don vi & bang 1a MWh)

. Giai doan 1 Giai doan 2
Kich ban . .
TT ky han TT giao ngay TT ky han TT giao ngay
1 800 275.740 800 1068.180
2 800 1103.880 800 495.360
3 800 189.440 800 563.220
4 800 586.080 800 373.700

Tir cac két qua thu dugc cua bai toan, ta thiy rang van dé chinh cua nha ban 1é chinh 14 hé
s6 rui ro B. Nha ban 1¢ phai giai quyét van dé muc loi nhuan cao ludn di kém véi mie rai ro
thua 16 cao, chinh 1a gia tri loi nhuan dy kién va VaR. Do dic diém cua hai thi truong ma nha
ban 1¢ c6 thé tham gia, d6 1 thi truong ky han voi gia cao nhung 6n dinh, thi truong ban budn
v6i gia thap hon nhung thay doi lién tuc. Nhiém vu ctia nha ban 1¢ phai Iya chon cong suat ki
két hop dong va dién ning mua & thi trudng ban budn phu hop, ddi véi mot mirc do rii ro ma
ting nha ban 1¢ c6 thé d6i mat. Bén canh d6, d6i mit véi nhu cau cua khach hang ngiu nhién
khong thé biét trudc, cac nha ban 1¢ ciing phai thu thap nhu cau ctia khach hang véi timg mirc
gi4 ban, dé tinh toan lya chon mirc gia ban dé xuat phu hop. Tir d6, nha ban 1¢ c6 thé thu duoc
loi nhuan téi wu. Ta c6 thé thiy bai toan nay da giai quyét duoc van dé trén gitip nha ban 1é
trong thi truong ban 1¢ twong lai, khi ma thi truong dién béan 1€ canh tranh dugc dua vao ap
dung, phai dbi mat véi nhiéu rai ro va van dé bat dn dinh, bai toan c6 thé xac dinh gia ban canh

tranh va lugng dién ndng mua ban qua céc thi truong.
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4.3.2. Két qua mé phéng mé hinh toan sir dung Variance

4.3.2.1. Loi nhuén du kién

Loi nhuan dy kién 14 loi nhuan trung binh ma nha ban 1& ¢6 thé thu dwoc tmg véi cac gia tri
cua hé sb rui ro . Cac nha ban 1¢ lu6n mong mudn dat duge murc loi nhuan cao nhét, tuy nhién
diéu nay thuong di kém véi sy bién dong 16n trong loi nhuan. Pé danh gid mac do rui ro di kém
voi loi nhuan, ta st dung phuong sai (variance) cua lgi nhuén. Phuong sai do luong muc do
phan tan cia lgi nhuan xung quanh gia tri trung binh, tirc 14 loi nhuan cang bién dong, phuong
sai cang lon, va muc rui ro cang cao. Do do, khoang céach gitta 1gi nhudn ky vong va cac kich
ban cu thé c6 thé phan anh su khong chic chén trong két qua dau tu. Sau khi cho chay chuong
trinh bang phan mém GAMS, thu dugc két qua mé phong cac mirc loi nhuén trung binh va

phuong sai tuong tmg vai ting gia tri cua hé so B.

Bang 4.9. Két qua mo phong Variance (triéu dong)

B Loi nhuan du kién
0 2808.394
1 961.137
2 851.494
3 744.226
4 637.552
5 531.115
6 424.797
7 318.547
8 212.339
9 106.160
10 0
100 0

4.3.2.2. Cong suit ky két tir cac hop dong ky han

Béng 4.10. Cong suat ky két tir cac hgp dong ky han (MWh)

Hop dong

P 1 2

0 0 200

1 236.803 200

2 349.793 200

3 387.457 200

4 400 200.142
5 400 212.706
6 400 221.095
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7 400 227.088
8 400 231.582
9 400 235.077
10 400 237.823
100 330.261 330.261

4.3.2.3. Gia ban dé xuit ciia nha ban 1é cho khach hang

Bang 4.11. Gia ban dé xuit cho khach hang (triéu dong/MWh)

B Gi4 ban dé xuat
0 2.334
1 2.727
2 2.727
3 2.727
4 2.727
5 2.727
6 2.727
7 2.727
8 2.727
9 2.727
10 2.727
100 2.654

4.3.2.4. Lwong dién ning mua tir hop dong ky han va thi trudng giao ngay

Bang 4.12. Viéc mua ban dién c6 sir dung hop dong ky han (MWh)

B HD ky han (MWh)
0 200
1 436.803
2 549.793
3 587.457
4 600.142
5 612.706
6 621.095
7 627.088
8 631.582
9 635.077
10 637.823
100 660.522
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Bang 4.13. Viéc mua ban dién c6 st dung hop dong giao ngay (MWh)

Giai doan
b 1 2
0 10215.887 10063.363
1 1771.518 377.123
2 1319.554 377.123
3 1168.901 377.123
4 1118.162 377.123
5 1067.902 377.123
6 1034.346 377.123
7 1010.377 377.123
8 992.401 377.123
9 978.418 377.123
10 967.233 377.123
100 876.630 377.123

Ta xét két qua bai toan tinh toan ¢ hai trudng hop dién hinh p =0 va p =90. Bang 4.7 va

bang 4.8 thé hién luong dién ning nén dugc ky két & hop dong ky han va mua ban ¢ thi trudng

giao ngay & mdi giai doan ctia ca bon kich ban c6 thé xay ra theo mirc i ro cao nhat (B =0) va
thap nhat (B =90). Truong hop B =0, tirc v4i miic rii ro cao nhat, ta thay trong ca bdn kich ban

déu khong c6 hop dong ky han nao duogc ky. Do vdy, tit ca nhu cau dién nang cua khach hang

qua hai giai doan trong bdn kich ban déu duoc cung céap tir thi truong ban budn, chinh 1a ngudn

rti ro khong 6n dinh. Néu nha ban 1¢ ¢6 kha ning chiu rui ro cao, thi day 1a trudng hop thu

duoc loi nhuan 16n nhat.

Béng 4.14. Tinh hudng B =0 (don vi & bang 1a MWh)

. Giai doan 1 Giai doan 2
Kich ban - ;
TT ky han TT giao ngay TT ky han TT giao ngay
1 - 2060.762 200 3346.587
2 - 3613.525 - 2272.550
3 - 1898.950 - 2399.788
4 - 2642.650 - 2044.438

Véi truong hop B = 90, trudng hop rai ro thap nhat , ca hai hop dong ky han 1 va 2 déu

dugc dung véi lugng dién nang ki Kkét tdi da, lugng dién nang con lai s€ duwgc mua tur thi truong

giao ngay. Pay 13 trudng hgp ma céc nha ban 1é s¢ rii ro cao, khién gia tri B ting dan dén hau

hét dién niang mua boi nha ban 1¢ 14 tir hop dong ky han. Day 14 trudng hop chiu it riii ro nhét,

tuy nhién, nha ban 1¢ s& thu dugc muc lgi nhuan thép nhét.
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Bang 4.15. Tinh hudng p =90 (don vi & bang 1a MWh)

Kich ban Giai doan 1 | Giai doan 2 |
TT ky han TT giao ngay TT ky han TT giao ngay
1 251.356 120.795 378.045 260.430
2 431.348 0 45.623
3 88.433 0 71.070
4 237.173 0
4.3.3. Két qua mé phong mé hinh tosn sir dung Risk Neutral
4.3.3.1. Loi nhuén du kién
Bang 4.16 Két qua mo phong Risk Neutral
Tong loi nhudn Loi nhuan dy kién Gia ban
(triéu dong) (tridu dong) (triéu dong/MWh)
2807.214 2807.214 2.334
4.3.3.2. Lugng dién mua trén thi trudng giao ngay
Béang 4.17. Luong dién mua trén thi trudng giao ngay
. Giai doan 1 Giai doan 2
Kich ban _ -
TT ky han TT giao ngay TT ky han TT giao ngay

1 0 2060.762 0 3546.587
2 0 3613.525 0 2472.550
3 0 1898.950 0 2599.788
4 0 2642.650 0 2244.438

4.3.4. Két qua mé phéng mé hinh toan sir dung Shortfall

4.3.4.1. Lgi nhuin

du kién

Loi nhuén du kién 1a loi nhuén trung binh ma nha ban 1¢ c6 thé thu duoc ung véi cac gia tri

cua h¢ so rui ro B. Cac nha ban 1é luén mong mudn dat dugc murc lgi nhudn cao nhat, tuy nhién

di€u nay thuong di kém vdi1 mue rai ro 16n. Do vy, dé danh gié rui ro trong loi nhuén, ta tinh

todn thém shortfall. Shortfall do luong muc dd hut lgi nhuén khi 1gi nhuan thuc té khong dat

dugc mot ngudng ky vong dinh trudc. Chi sO6 nay phan anh xac suat va muc do ma lgi nhuan

c6 thé thap hon ky vong, tir &6 giup nha ban 1é nhan dién rd hon céc tinh hudng bat loi. Khoang

cach gitra 191 nhuan myc ti€u va lgi nhuén thuc t€ trong cac kich ban xau chinh la biéu hién cua

shortfall. Sau khi cho chay chuong trinh bang phan mém GAMS, thu dugc két qua mé phong

cac muc loi nhuan va rui ro (shortfall) twrong g voi cac gia tri .
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Béng 4.18 Két qua mo phong Shortfall (triéu dong)

B Loi nhuén dy kién
0 2807.214
1 2526.493
2 2245.771
3 1965.050
4 1684.329
5 1403.607
6 1122.886
7 842.164
8 561.443
9 280.721
10 -

100 -

4.3.4.2. Cong suit ky két tir cac hgp dong ky han
Béng 4.19. Cong suat ky két tir cac hgp dong ky han (MWh)

Hop dong
P 1 2
0 0 0
1 0 0
2 0 0
3 0 0
4 0 0
5 0 0
6 0 0
7 0 0
8 0 0
9 0 0
10 0 0

4.3.4.3. Gia ban dé xuit ciia nha ban 1é cho khach hang
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Bang 4.20. Gia ban dé xuat cho khach hang (triéu dong/MWh)

B Gi4 ban dé xut
0 2.334
1 2.334
2 2.334
3 2.334
4 2.334
5 2.334
6 2.334
7 2.334
8 2.334
9 2.334
10 2.201
100 2.201

4.3.4.4. Lwong dién ning mua tir hop dong ky han va thi truong giao ngay

Bang 4.21. Viéc mua ban dién c6 st dung hop dong ky han (MWh)

=

HD ky han (MWh)
0

O| 0| Q| | | K| W IDN| —| O

p—
S

O| O O O O O O O O O ©

100

Ta xét két qua bai toan tinh toan & hai truong hop dién hinh p =0 va p =100. Bang 4.7 va
bang 4.8 thé hién luong dién ning nén duoc ky két & hop déng ky han va mua ban ¢ thi truong
giao ngay & mdi giai doan ctia ca bon kich ban co thé xay ra theo mirc rai ro cao nhat (B =0) va
thap nhit (B =100). Truong hop P =0, tirc véi mirc riti ro cao nhat, ta thiy trong ca bon kich ban
déukhong c6 hop dong ky han nao duge ky. Do vay, tit ca nhu cau dién nang ciia khach hang
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qua hai giai doan trong bon kich ban déu duoc cung cap tir thi truong ban budn, chinh 1a ngudn
rti ro khong 6n dinh. Néu nha ban 1¢ ¢6 kha ning chiu rui ro cao, thi day 1a trudng hop thu
duoc lgi nhuan 16n nhat.

Bang 4.22. Tinh hudng B =0 (don vi & bang 1a MWh)

] Giai doan 1 Giai doan 2
Kich ban - ;
TT ky han TT giao ngay TT ky han TT giao ngay
1 0 2060.762 0 3546.587
2 0 3613.525 0 2472.550
3 0 1898.950 0 2599.788
4 0 2642.650 0 2244.438

Véi truong hop p =100, truong hop rui ro thip nhat, ca hai hop dong ky han 1 va 2 déu
duoc dung véi lugng dién nang ki két tdi da, luong dién nang con lai s€ dugc mua tir thi truong
giao ngay. Py 14 trudng hgp ma cic nha ban 1 s¢ riii ro cao, khién gia tri B ting dan dén hau
hét dién nang mua bai nha ban 1¢ 13 tir hop dong ky han. Pay 1a trudng hop chiu it rii ro nht,

tuy nhién, nha ban 1¢ s& thu dugc muc lgi nhuan thép nhét.

Bang 4.23. Tinh hudng p =100 (don vi & bang 1a MWh)

i Giai doan 1 Giai doan 2
Kich ban _ -
TT ky han TT giao ngay TT ky han TT giao ngay
1 0 2201.480 0 3786.360
2 0 3857.760 0 2640.720
3 0 2028.880 0 2776.440
4 0 2822.160 0 2397.400

4.3.5. Két qua md phéng mé hinh tosn sir dung CvaR

4.3.5.1. Loi nhuén dy kién

Loi nhuan du kién 13 lgi nhuan trung binh ma nha béan 1¢ ¢6 thé thu dugc tng véi cac gia
tri ciia hé s rui ro B. Cac nha ban I¢ luén mong mudn dat duge muc loi nhuén cao nhét, tuy
nhién diéu nay thuong di kem véi muac rai ro 16n. Do vay, dé danh gia rui ro trong lgi nhuén,
ta tinh toan thém VaR. VaR (Value at Risk) 1a ngudng loi nhuan ma nha ban 1¢ c6 thé dat dwoc
v6i d6 tin cdy a, tirc 13 cd a% kha ning loi nhudn s& khong thap hon ngudng nay. Khoang cach
giira loi nhuan du kién va VaR phan anh phan ndo mtc rai ro ma nha ban 1& c¢6 thé gip phai.
Sau khi cho chay chwong trinh bang phan mém GAMS, thu dugc két qua mo phong cac mirc
loi nhuén va rui ro twong ung voi cac gia tri .
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Bang 4.24. Két qua m6 phong CVaR (triéu dong)

B Lot nhuan dy CVaR | P léch chudn
kién
0 2807214 1505385 1301.829
1 2680.983 1660.075 1020.908
2 2632.363 1690.995 941,363
3 2632.363 1690.995 941,363
4 2351.031 1772.900 578.131
5 2351.031 1772.900 578.131
6 2351.031 1772.900 578.131
7 2351.031 1772.900 578.131
3 2351.031 1772.900 578.131
9 2279.691 1781.060 498,631
10 2279.601 1781.060 298,631
100 2279.601 1781.060 298,631

Tir bang két qua mo phong 4.23 voi cac gia tri ctia hé s rai ro P, ta thdy két qua dat dugc
voi B = 0 cho ta dugc muc loi nhudn du kién cao nhét, tuy nhién cling 1a truong hop mang lai
ri ro 1én nhit. Vi B =100 thi lgi nhuan du kién gidm 19,65%, CVaR tang 16,72% nén do rti
ro cling giam di. Ta c6 thé thay rang khi gia trj p ting dan, loi nhuan du kién giam dan tuy nhién
d6 rii ro ciing giam dan. Nha ban 1é phai lya chon gia tri p phii hop dé c6 lgi nhuan pht hop
v6i murc rui ro kha thi trong gi6i han. Kha ning chiu rui ro cang cao nha ban 1¢ ¢6 thé thu dugc

loi nhuén cang 16n.

4.3.5.2. Cong suit ky két tir cac hgp dong ky han
Bang 4.25. Cong suét ki két tir cac hop dong ky han (MW)

Hop dong
b 1 2
0 0 0
1 0 200
2 200 200
3 200 200
4 400 200
5 400 200
6 400 200
7 400 200
8 400 200
9 400 400
10 400 400
100 400 400
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4.3.5.3. Gia ban dé xuét ciia nha ban 1é cho khach hang

Gi4 ban dé xuét cua nha ban 1é cho khach hang 1a mau chét quan trong cta bai toan. Boi 18
trong thi truong dién ban 1¢ canh tranh, cac nha ban 1¢ s€ phai canh tranh vé gia ban dé thu hut
khach hang va thu loi nhuan. Viéc tang hé s6 rui ro B dé giam thiéu rui ro thyc té, thi luong dién
mua tir hop dong ky han s& ting din dén viéc ting gia ban. Boi vi dién ning mua qua hop dong
ky han dit hon trung binh so véi thi trudng ban budn, tong chi phi mua dién cta nha ban 1¢ s&
cao hon néu rui ro duoc tinh vao. Do vay, su tang chi phi mua dién dan dén viec tang chi phi
ban dién cho khach hang. Bai toan voi muc dich tim gia ban dé xuat. Vi gid tri cta hé s6 rui
ro B, chinh 1a mirc d6 rui ro ma nha béan 1¢ ¢ thé d6i mat, ta tinh dugc gia ban dé xuat ctia nha
ban 1¢ cho khach hang theo bang 4.5.

Bang 4.26. Gia ban dé xuat cho khach hang (Triéu dong/MWh)

Gia ban dé xuat
2334
2436
2436
2436
2.654
2.654
2.654
2.654
2.654
2.654
2.654

100 2.654

O| 0 | N | K| W N —| O™

[a—
(e

4.3.5.4.Lwong dién ning mua tir hop dong ky han va thi trwong giao ngay

Bén canh gia ban dé xuit, bai toan nha ban 1é ciing phai tinh toan dugc luong dién niang
mua tir hop dong ky han va thi truong giao ngay. Bang 4.6 minh hoa lugng dién ning mua
thong qua hop dong ky han va dién niang trung binh cua cac kich ban & thi truong ban budn
trong ca hai giai doan. Tl két qué bai toan c6 thé thiy, lugng dién ning mua ¢ hop dong ky han
tang néu P ting. Nhu giai thich & trudc, nha ban 1¢ cang so rui ro, thi hop dong ky han duoc ky
cang nhiéu. Nguoc lai trong thi trudng giao ngay, luong mua mong doi giam néu gid tri B ting.
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Bang 4.27. Viéc mua ban c6 str dung hop dong ky han va thi truong giao ngay (MWh)

B HD ky han (MWh) HD giao ngay (MWh)
0 0 5269.813
1 400 3802.533
2 800 3395.850
3 800 3395.850
4 1200 1563.900
5 1200 1563.900
6 1200 1563.900
7 1200 1563.900
8 1200 1563.900
9 1600 1163.900
10 1600 1163.900
100 1600 1163.900

Ta xét két qua bai toan tinh toan ¢ hai trudng hop dién hinh =0 va p =100. Bang 4.7 va

bang 4.8 thé hién luong dién ning nén dugc ky két & hop dong ky han va mua ban ¢ thi trudng

giao ngay ¢ moi giai doan cua ca bon kich ban c6 thé xdy ra theo murc rui ro cao nhat (f =0) va

thap nhat (B =100). Truong hop P =0, tlrc voi mire riii ro cao nhét, ta thay trong ca bon kich ban

déu khong c¢6 hop dong ky han nao duogc ky. Do vdy, tit ca nhu cau dién nang cua khach hang

qua hai giai doan trong bdn kich ban déu dugc cung cap tir thi truong ban budn, chinh 1a nguén

rti ro khong 6n dinh. Néu nha ban 1¢ ¢6 kha niang chiu rui ro cao, thi day 1a trudng hop thu

duoc loi nhuan 16n nhat.

Bang 4.28. Tinh hudng p =0 (don vi & bang 1a MWh)

. Giai doan 1 Giai doan 2
Kich ban : .
TT ky han TT giao ngay TT ky han TT giao ngay
1 0 2060.762 0 3546.587
2 0 3613.525 0 2472.550
3 0 1898.950 0 2599.788
4 0 2642.650 0 2244.438

V6i truong hop p =100, trudng hop rai ro thip nhat, ca hai hop dong ky han 1 va 2 déu

dugc dung véi lugng dién nang ki Kkét tdi da, lugng dién nang con lai s€ dugc mua tur thi truong

giao ngay. Pay 13 trudng hgp ma céc nha ban 1é s¢ rii ro cao, khién gia tri B ting dan dén hau

hét dién niang mua boi nha ban 1¢ 14 tir hop dong ky han. Day 14 trudng hop chiu it riii ro nhét,

tuy nhién, nha ban 1¢ s& thu dugc muc lgi nhuan thép nhét.
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Bang 4.29. Tinh huéng p =100 (don vi & bang 1a MWh)

] Giai doan 1 Giai doan 2
Kich ban . .
TT ky han TT giao ngay TT ky han TT giao ngay
1 800 275.740 800 1068.180
2 800 1103.880 800 495.360
3 800 189.440 800 563.220
4 800 586.080 800 373.700

Tir cac két qua thu dugc cua bai toan, ta thiy rang vin dé chinh ctia nha ban 1é chinh 1a hé
s6 rui ro B. Nha ban 16 phai giai quyét van dé muc loi nhuin cao ludn di kém véi mirc rii ro
thua 16 cao, chinh la gia tri 1oi nhuén dy kién va VaR. Do dic diém cua hai thi trudng ma nha
ban 1¢ ¢ thé tham gia, d6 1a thi truong ky han voi gia cao nhung 6n dinh, thi trudng ban budn
v6i gia thap hon nhung thay d6i lién tuc. Nhiém vu ctia nha ban 1é phai lwa chon cong sut ki
két hop dong va dién ning mua & thi trudng ban budn phu hop, ddi véi mot mirc do rii ro ma
tung nha ban 1€ c6 thé ddi mat. Bén canh d6, ddi mat véi nhu cu cua khach hang ngﬁu nhién
khong thé biét trudc, cac nha ban 1é ciing phai thu thdp nhu ciu cua khach hang voi timg mirc
gia ban, dé tinh toan lya chon murc gia ban dé xuat phu hop. Tir d6, nha ban 1é ¢6 thé thu duoc
loi nhuan téi wu. Ta c6 thé thay bai todn nay da giai quyét duoc van dé trén gitip nha ban 1é
trong thi truong ban 1¢ tuong lai, khi ma thi truong dién ban 1é canh tranh dugc dua vao ap
dung, phai ddi mat véi nhiéu rai ro va van dé bat on dinh, bai toan ¢ thé xac dinh gia ban canh

tranh va lugng dién nang mua ban qua cac thi trudong.

4.4. So sanh két qua cac md hinh toin
4.4.1. Loi nhuan dy kién

Bang 4.30. Loi nhuén duy kién

MO hinh Loi nhuan du kién cao nhat Xu huéng khi B ting
VaR 2807 (p=0) Giam dan
Variance 2807 (p=0) Gidm manh
. Khong thay doi (gia tri trung . .
Risk-Neutral . Khong nhay voi B
binh)

Shortfall 2807 (B=0) Giam dan déu

CVaR 2807 (B=0) Giam nhe
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Két luan: T4t ca cac mo hinh déu cho thay khi B (hé sd rui ro) ting, loi nhun giam. Tuy

nhién murc giam ¢ mo hinh Variance la ro rét nhat, trong khi CVaR gilt mtc 1gi nhuan 6n dinh

hon trong pham vi B tdng vira phai.

4.4.2. Rui ro
Bang 4.31. Rui ro
Rui ro ban dau . .
M6 hinh (6=0) Rui ro cuoi (f=100) Xu hudng
VaR Cao Thap Giam
Variance Cao 0 Giam manh
Shortfall Cao Rét thap Giam
CVaR Cao Thap Giam

Két luan: CVaR ki€m soat rui ro tot hon khi P ting, véi sy giam dan déu dan, gitt duoc su can

bang gitra rai ro va lgi nhuan.

4.4.3. Cong suit ky két tir hop dong ky han

Bang 4.32. Cong suét ky két tir hop dong ky han

Mo hinh Ky két hop dong ky han
VaR Ky két vira phai
Variance Ky két toi da
Risk-neutral Khong ky két
Shortfall Khong ky két
CVaR Ky két ting dan

Két luan: Cariance va CVaR khuyén khich ky hop dong ky han dé 6n dinh gi4 va tranh rui ro.

4.4.4. Gia ban dé xuit cho khach hang

Bang 4.33. Gia ban d¢ xuat cho khach hang

M6 hinh Xu hudng gia ban
VaR Giit mirc on dinh
Variance Tang lén khi B tang

Risk-neutral

Khong thay doi

Shortfall

On dinh nhung diéu chinh & B cao

CVaR

Piéu chinh nhe theo B
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Két luan: Variance dura ra gia ban cao dé bu cho rui ro, trong khi VaR va CVaR giit duoc muc
gia on dinh hon, hd tro canh tranh.

4.4.5. Két luan tong quan

Bang 4.34. Két luan tong quan

Mo hinh Uu diém Nhuogc diém
X2 o L Khoéng do dugc rui ro cuc
VaR D¢ hiéu, phéan anh rui ro rd
doan
) s Nhay cam véi gia tri ngoai
Variance Pho bién, tinh rui ro tot

lai

Risk-neutral

T6i vu hoa don gian

Khong xét rui ro, dé mat

kiém soat loi nhuan

Shortfall

D@ 4p dung, phi hop thuc té

Khoéng can bang lgi nhudn

va rui ro

CVaR

Cén bang tot 1o nhuan va rai

ro, vu tién an toan

Tinh toan phure tap hon cac
md hinh khac

Két luan: Néu nha ban 1é uu tién lgi nhuédn cao va chap nhan rai ro, mo hinh VaR hodc

Variance c6 thé pht hop hon.

Néu muc ti€u 1a giam thiéu rui ro va gilt 6n dinh lgi nhuén, mo6 hinh CVaR 1a lya chon t61 vu

nhét.
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PHU LUC BAI TOAN

Dé giai bai toan nha béan 18, ta sir dung phan mém lap trinh GAMS dé tinh toan. Phan phu luc
nay muc dich dé 1am rd qua trinh tinh toan trén GAMS.

tets

scenarios /wl*ws/
T periocds /tl*t2
F forward contracts [E1*£2/
E client groups fel*el/
J Blocks in the forward contracting curve /31*33/
I Blocks in the piece-goute curve [il*ig/
Fc (F,T) Forward contracts available in period t;
Ft(F,T)=yes;

Phy luc 1: Goi tén cac gia tri cai dat dit liéu dau vao

scalars

lambdaRmax Maximum selling price /5/
lambdaRmin Minimum selling price /0/
beta weighting factor /9/
alpha confidence level /0.95/;

Phu luc 2. Goi tén céc dai lugng v6 hudng

parameters

EPC(T) €nergy previous contracted

EDG(T) energy from DG

ED(T,E,W) Stochasic demand of the clisnts
ER(T,E,I,W) Stochasic demand supplied by the retailer
d(T) Duration in hours of every period t

prob (W) Scenatio probalitity;

Phu luc 3. Goi tén cac thong s6 dit liéu
able lambdaF (F,J) Price of the forward contracting blocks
31 j2 33

£1 1.9563 1.9782 2.0541
f2 1.927¢ 2.0071 2.4041 ;
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Phu luc 4. Bang cac murc gia cua duong cong hop dong ky han

‘table PFmax (F,J) Upper limit of the forward contracting blocks

’ .

Phu luc 5. Bang gidi han trén cuia cac khdi dudng cong hop dong ky han

table k(I,E) Demand supplied in the each price-goute curve block(p.u)

J 0
w

£
o

table lambdaRI(I,E) Price of each price-goute curve block

[

[

Co DT Y 2 Y N

’ .

Phu lyc 7. Cac muc gia cua duong cong bao gia

table lambdaP (W,T) Pools prices

|9 § | -

. v ) ¥ 2 2 =
Wi i e 20T Lol
~ caa . o1
W AewIO2 -.--E‘
ra2 o - - =
Iw o -— - - e LA
wa 2. 03 S20 ¢
W3 = S eVIa o aen )

Phu luc 8. Gia ca thi truong ban budn twong Ung véi céac kich ban qua cac giai doan
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ED('tl’,E,"wl"')=2814.35; ED('t2’,E, "wl')=4795.45;
ED('tl’',E,'w2')=4884.7; ED('t2’',E,'w2"')=3363.4;
ED('tl',E, 'w3')=2598.6; ED('t2"',E, 'w3"')=3533.05;
ED('tl',E,'w4')=3590.2; ED('t2’,E, 'w4"')=3059.25;

Phy luc 9. Nhu cau ctia khach hang twong g véi cac kich ban va giai doan

d(T)=1;

prob (W)= 1/4;
ER(T,E,I,W)=ED(T,E,W)*k(I,E):
EPC (T)=0;

EDG (T)=50;

Phu luc 10. Cac thong s6 khéc cua bai toan

-~

Phu luc 11. Khai bo bién

variables

z Cbjective function

ef Effect profit

PF(F, J) Power bought from forward contracts

lambdaR (E, I) Auxilary variable for computing the selling price
w(E, I) Selection of block I in price-goute curve of group E
EP(T,W) Energy trade in the pool

> &8 Auxilary wvariable used to calculate the CVAR

eca (W) Auxilary wvariable used to compute the CVAR;

Mathematical charactization  of ariablss

Positive variables PF(F,J),eta (W)

&1nary variables v(E, I):;
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EQUATIONS

CbjectiveFunctions
EffectProfit

¢ Foarwvard ronrract ~—ry

LimitContractMax
Cli=nts Constraints
LimitPriceMin
LimitPriceMax
PriceQouta

LNnasrgy oalance® L0ns

EnergyBalance
iCVaRConsctraint;
ObjectiveFunctions.. 2z == sum(W,prob(W)*sum(T,sum((E,I),ER(T,E, I, W)*
lambdaR (E, I))~-lambdaP(W,T) *EP(T,W)-sum (FSFc(F,T),sum(J,PF(F,J)*
lambdaF (F,J)))*d(T)))+beta* (xi~-
1/ (l-alpha) *sum (W, prob (W) *eca(W))):
EffectProfic.. ef =e= sum (W,prob (W) *sum(T,sum((E,I),ER(T,E,I,W)*
lambdaR (E, I))-lambdaP(W,T)*EP(T,W)-sum (FSFc (F,T) ,sum(J,PF(F,J)*
lambdaF (F,J)))*d(T))):
LimicConctractMax(F,J).. PF(F,J) =1= PFmax(F,J);
LimitPriceMin(E,I)$(ord(I) gt 1).. lambdaR(E,I) =g= lambdaRI(I-1,E)*v(E,I);
LimitPriceMax(E,I).. lambdaR(E,I) =l1= lambdaRI(I,E)*Vv(E,I);
PriceQouta(E).. sum (I, v(E,I))=e= 1;
EnergyBalance (T,W).. sum((E,I) ,ER(T,E,I,W)*V(E,I)) =e= EP(T, W)+
gum(FSFn(F,T),sum(J,PF(F,J)'d(T)))+EPC(I)+EDG(T)4

aRConscraint (W).. xi-(sum(T,sum((E,I), ER(T,E,I W)*lambdaR(E,I))
-lambdaP(W,T) *EP(T,W) -sum (FSFt (F,T) ,sum (J,PF(F,J) *1lambdaF(F,J))) *d(T) ) )=1=eta (W)

Phu lyc 12. C4c phuong trinh cta bai toan

Ly UL

Phu luc 13. Céc gia tri tinh toan dugc cua bai toan
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Fle Bt Semeh Windows Lhiltes Medes Libores  Hep

R — |

~Compilation LOHER 1EVEL TEPER  MARSINAL o
1= Lising  SOLVE Refsiles Lzing MP Fror
* Egeaticn -
Column LisSng  SOLYE Rataker Using MIF Fro | 2031 . ’ ~INY ~0.293 i
3+ 21,32 . . s1mr -0.29%
|+ ModelStatstics  SOLYVE Retader Usng WP Fron | £3 5y 5 = +INY ~0,483
4 M”““'w Ropde SOUR Rewbir USn NP OO § 55351 ) < e -2.188
< BweR £2.33 ‘ , ~INY 9,357
re 12,33 . > Iy -1.151
|- el
| :mm —--- VAR lsabdaR Ruxilary varisbls for cooputing the selling price
v
| 5" LOWER irven UPPER  MARGINAL
atn

ef1l -Isr . ~I¥r .
el Lz ~ISr . ~INY .
el 13 -I8F 3.8 <IN

el.44 ~ISF . «INY .
elish -IBF . ~INY .
eli1§ ~IFr . ~IKY .

~+== VAR v Selection Of biock I in price-Quute curve of growp £

LOWER LEVEL UPFER  MARSINAL

elsl . . 1.000 1780.T7% u. ll
ei,13 . . 1.000- 2037,438
el.xd v 1.000 1.000 2&24.33%

. 1.000 3537.¥4%

Phu luc 14. Man hinh hién thi két qua
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