BAI BAO KHOA HOC

NGHIEN CUU ANH HUONG CUA MOT SO YEU TO THI TRUONG BIEN
PEN DOANH THU CUA NHA MAY THUY PIEN

Nguyén Dirc Nghia'

Tém tit: Thi truong phdt dién canh tranh di vao hoat dong va c¢é nhitng bude phdt trién I6n khi hon
100 nha may dién véi tong cong sudt dat trén 30000MW da tham gia thi truong. Thiét ké va vin hanh
nha may thuy dién van hanh trong thi truong phitc tap hon nhiéu so véi cdc nha may khéng tham gia thi
trwong. Tuy nhién, viéc xem xét cdc yéu té thi truong dién van it dwoc dé cdp trong cdc nghién ciru,
ciing nhir trong danh gié hiéu qua cia cdc die dn thiy dién. Piéu ndy dan dén nhitng bat cdp, khé khan
cho cdc nha may thiy dién khi tham gia thi triong dién, anh hudng Ién dén tinh hiéu qua cia di an.
Trong bdi bdo nay, ching t6i nghién ciru sw bién dong doanh thu ciia nha mdy thiy dién khi ty 1é san
lwong hop dong thay doi dong thoi véi sw bién doi cua gid thi truong. Trén co s& két qua nghién ciru,
mot s6 kién nghi dwoe dé xudt trong viéc xdc dinh gid hop dong, ty 1é san lwong hop dong cho cdc nha

may thuy dién khi tham gia thi truong dién.

Tir khoa: Nha may thuy dién, thi truong dién, san lwong hop ddng, gia hop dong.

1. PAT VAN PE

Thi truong phat dién canh tranh di vao hoat
dong da hon gan 10 nam (tir thang 07/2012). Trai
qua nhiéu giai doan, du co cac thoi ky phai tam
dimg ngén, thi truong dién (TTD) da c6 nhiing
bude phat trién 16n khi c6 hon 100 nha may dién
da tham gia thi trudng, v6i tong cong suét dat trén
30000MW. Theo quy dinh hién hanh, nha may
dién c6 cong suét dat 16n hon 30MW dau ndi vao
hé théng dién qudc gia co trach nhiém truc tiép
tham gia thi truong dién (BO Cong Thuong,
2018), nhu vdy thoi gian toi s6 lugng nha may
tham gia thi truong con tiép tuc gia tang.

Thiét ké va van hanh nha may thuy dién
(NMTD) van hanh trong thi truong phic tap hon
nhiéu so véi cic nha may khong tham gia thi
truong. Tuy nhién, viéc xem xét cac yéu td thi
truong dién van dwugc dé cép rat it trong cac
nghién ctru, cling nhu trong danh gid hi¢u qua cua
cac du an thuy dién. Pac biét 1a &nh hudng cua thi
truong dién dén doanh thu gan nhu khéng duoc
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xem xét trong giai doan thiét ké NMTD. Diéu nay
dan dén nhitng bét cép, kho khan cho cac NMTD
khi tham gia TTD, anh hudng 16n dén tinh hiéu
qua cua du an.

Trong nhitng nim gan déy, bat dau di c6 mot
s6 nghién ctru vé hoat dong cia NMTD trong
TTD. Hoang Cong Tuén (2018) di néu ra anh
hudng cua su thay doi biéu dd phu tai ddi v6i kha
ning van hanh cia cac NMTD. Day 1a cac yéu tb
tac dong tir sy thay ddi cua nhu ciu dung dién,
chua phai 1a tac dong truc tiép cua thi truong di€n
1én hiéu ich cua cic du 4n thuy dién. Lé Qudc
Hung (2019) st dung gid ban dién trung binh
thang 1am dit liéu dau vao cho bai toan tdi vu quy
hoach dong. Gia ban dién trung binh chua thé hién
day du anh huong cua thi truong dién dén qua
trinh van hanh cia NMTD. Nguyén Puc Nghia
(2021) khi danh gid hi€u qua van hanh cua
NMTD, doanh thu dugc xem xét voi gia ban dién
da x4c dinh. Phuong phap nay van cé thé ap dung
cho NMTD trong thi trudng dién tuy nhién can bo
sung cac tac dong cua thi truong dién dén doanh
thu ban dién.
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Hién nay, ty 1é san lugng hop dong (ko) cua
cac nha may thuy dién trong TTD dao dong trong
khoang (65 + 95)% (B Cong thuong, 2018). V&i
muc d§ dao dong nay, doanh thu cia cac NMTD
s& co bién dong tuong Gmg véi cac ty 1& san luong
hop ddng duoc phé duyét. Bén canh do6, gia hop
ddng (P.) ciling s& co tac dong manh dén doanh
thu. Tuy nhién, gid hop ddng ciing duoc xac dinh
trén co s¢ danh gia hiéu ich cia dy an. Do d6, néu
trong giai doan thiét ké khong xem xét ddy du anh
huéng cua thi truong dén doanh thu, tir d6 tac
dong dén hiéu ich dy 4n thi s& ¢6 nhiing bat loi
16n cho NMTD van hanh trong TTD. Trong bai
bao nay, chung t6i nghién ctu sy bién dong doanh
thu cia NMTD khi ty 1& san luong hop dong thay
d6i ddng thoi v6i sy bién d6i cua gia thi truong.
Trén co s& két qua nghién ctru, mot s6 kién nghi
duogc dé xuét trong viée xac dinh gia hop dong, ty
1¢ san lugng hop ddéng cho cac NMTD khi tham
gia thi truong dién.

2. DOANH THU CUA NHA MAY THUY
PIEN TRONG THI TRUONG PIEN

2.1. Doanh thu ctia nha may thay di€n trong
thi treong dién

DPéi v6i nha may dién khong tham gia thi
truong dién, doanh thu ctia nha may chi phu thudc
san lugng dién phat ra va gia mua dién da duoc
thdng nhét theo hop dong.

B=E.G (1)

trong do:

B: doanh thu cua nha may (déng)

E: san lugng dién cua nha may (kWh)

G: gi4 ban dién (d6ng/kWh)

Déi v6i nha may dién tham gia thi truong dién,
doanh thu cua nha may s€ phu thudc vao nhiéu
yéu t6 khac nhau (Cyc Diéu tiét dién luc, 2020).
Chi tiét nhu duéi day:

B = f(Qsmp> qu> Qcons Qaus Qc, Pc, SMP,
CAN, ..)), (2)

B =Rg + R¢ + Rean, (3)

Rg = Rsmp + Rbp + RCOl’l + Rdll) (4)

R. = (P. - FMP) *Q., (5)
Rean = CAN*qu> (6)
trong do:

Rg - Tong cac khoan thanh toan dién ning thi
truong trong chu ky thanh toan (dong)

R. - Khoan thanh toan sai khac (dong)

Rean - Khodn thanh toan cong suét cho nha may
dién (dong);

Rgmp - Khoan thanh toan cho phﬁn san lugng
dugc thanh toan theo gia dién nang thi truong
trong chu ky thanh toan (dong)

Ry, - Khoan thanh toan cho phén san lugng
dugc thanh toan theo gia chao ddi véi nha may
nhiét dién co gia chao 16n hon gia tran thi trudng
dién trong chu ky thanh toan (dong)

Reon - Khoan thanh toan cho phﬁn san luong di¢n
nang phat ting thém trong chu ky thanh toan (dong)

R4u - Khoan thanh toan cho phén san lugng
dién nang phat sai khac so voi san lugng huy dong
theo 1énh diéu do trong chu ky thanh toan (dong).

Trong truong hgp, hoat dong nha may hoan toan
khop voi diéu do, doanh thu ctia nha may sé la:

B = Rymp + Re + Rean = Qsmp*SMP + (P, - FMP)
*Qc+ CAN*Qng, (7)

VOl

Qsmp - San luwong dién ndng dugc thanh toan theo
gia dién nang thi truong cua chu ky giao dich (kWh)

SMP - Gia dién nang thi truong cua chu ky

giao dich (dong/kWh)

Q. - San lwong hop ddng trong chu ky giao
dich (kWh)

P. - Gid hop dbng mua ban dién

(d6ng/kWh) theo thoa thuin gita nha may
dién va bén mua dién.

FMP - Gi4 thi truong toan phan ap dung cho
don vi phat dién trong chu ky giao dich
(d6ng/kWh), FMP = SMP + CAN

CAN - Gia cong suét thi truong trong chu ky
giao dich (dong/kWh)
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Qmg - San lugng dién nang do dém cua nha
may di¢n trong chu ky giao dich (kWh)

Quau - San lugng dién nang phat sai khac so voi
1énh didu do trong chu ky giao dich (kWh)

Qcon - San lugng phat ting thém cua nha may
dién trong chu ky giao dich (kWh)

Chi khi ty 18 san luong hop dong 1a 100%, ta s&
€O Qsmp = Qmq = Q¢ nén (7) s€ c6 dang don gian
nhu cong thirc (8). Lic nay, doanh thu nha may
gidng nhu trong trudng hop nha may khong tham
gia thi truong.

B=P.Q. (8)

Cong thire (7) thé hién, trong trudng hop don
gian nhat, doanh thu ciia nha may dién tham gia
thi truong vin phu thudc nhidu yéu té khac
nhau. Trong cac yéu té trén, P, va CAN di duoc
x4c dinh trudc, SMP thay ddi rat 16n theo dién
bién cua thi truong dién. Do d6, doanh thu cua
nha may dién s& bién dong 16n (c6 thé ting 1én
hodc giam xudng) khi ty 1& san lugng hop dong
giam xudng.

2.2. Bién dong cha gia dién trong thi
truong dién

Thi truong dién hoat dong theo quy luét cung
cau, do d6 gia ban dién bién dong theo sy bién
dong ctia ngudn cung va ngudn cau. Khi yéu cau
phu tai cao thi gia ban dién tang, khi ngudn cung
cap dién 1on gia ban dién giam. Gia thi truong
toan phan (FMP) gém 2 thanh phan SMP va CAN.
Trong d6, CAN 1a thanh phan duoc cong bd trudc
cho hang niam va bién dong khong nhiéu. SMP 1a
gia dién nang thi truong, bién dong 16, tir 1.0
(d6ng) t6i gia bién thi truong, c6 thé t6i 1600
(dd6ng). Hinh 1 thé hién sy bién ddi cua CAN va
SMP trong ngay 04/01/2022. Tur nam 2020, khi
mot luong 16n nha may dién ning lugng tai tao
(dién mat troi, dién gio) hoa vao hé thong nén

nguon cung vao khung gid cao diém buoi trua

tang manh. Khi d6 gia SMP ha xudng mirc san 1a
1.0 (d6ng/kWh). V&i mirc do bién thién 1én coa
SMP trong ngay thi ty 1& san lugng hop ddng,
phuong an van hanh trong ngay s€ anh hudng
nhiéu dén doanh thu cia NMTD.

GIA PIEN TRONG THI TRUONG
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Hinh 1. Dién bién gid dién trong ngay 04/01/2022

Hinh 2a thé hién bién dong gia thi truong
toan phan tinh trung binh theo thang trong nim
2021. Mirc do bién thién cia FMP trong nim
2021 1a twong dbi 1on, tir 735.2 =+ 1289.5
(ddng/kWh), twong Gng véi dao dong gan 30%
1000.1
(ddng/kWh). Néu so sanh v6i xu thé dong chay
(hinh 2b) d& dang nhan thdy xu thé FMP nguoc

v6i xu thé dong chay trong nim. Khi lugng

xung quanh gid tri trung binh

nude vé hd chira thiy dién thip thi gia FMP lai
cao va ngugc lai. Gia FMP cao tir thang 2 dén
thang 6, trong cac thoi ky mua kho, cac thang
con lai thap hon, thap nhét vao cac thang 10, 11.
Nhirng dién bién trén hinh 2, dit ra mot van dé
16n cho cac NMTPD khong cé hd dicu tiét dai
han trong viéc xac dinh ty 1€ san lugng hop
ddng. Néu ty 1é san lugng hop dong cao thi tan
dung dugc gia FMP trong mua kho nhung
khong tdn dung dugc lugng nudc nhiéu trong

mua mua va nguoc lai.
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Hinh 2. Dién bién gid thi truong toan phan trong nam 2021
a) Gid tri FMP trung binh cac thang
b) Mtic bién ddng so v6i gid tri trung binh nam ctia SMP va luu lwong dén ho chia

2.3. Danh gia anh hwéng cia san lwgng hop
df")ng dén doanh thu

Nhu da phan tich trong muc 2.1 va 2.2, doanh
thu cia NMTD trong TTD phu thudc phtrc tap vao
ty 1& san lugng hop dong, gia hop dong, dién bién
thi truong dién, mic d6 didu tiét cua hd chira. Dé
khdo sat mirc d§ anh hudong cia san lugng hop
déng dén doanh thu cia NMTD trong mot nam,
chiung t6i tiép ndi phwong phap di dwoc dung
trong danh gia chit lwong van hanh cia NMTD
(Nguyén Ptc Nghia, 2021). Cac budc cu thé nhu
sau:

Budc 1: Thu thap sb liéu van hanh. Trong subt
qua trinh van hanh, cac trang thai van hanh cuia
cong trinh duoc ghi lai (myuc nudc hd chira, muc
nudc ha luu cong trinh, cong suét phat dién, luu
lwong qua cac t6 may, ...);

Budc 2: Tinh toan dong chay dén tuyén cong
trinh. Tir s6 liéu van hanh tién hanh tinh toan dé
xac dinh luu luong dén tuyén cong trinh trong cac
thoi doan van hanh;

Budc 3: Gia thiét cac gia tri khac nhau cua ty 1é
san lugng hop dong tir (65 + 95)%. Xac dinh
doanh thu t6i da ma cong trinh c¢6 thé thu dugc. Sir
dung thuat toan t8i wu dé tinh toan doanh thu tbi
da ma cong trinh cé thé thu dugc khi st dung
dong chay dén tuyén cong trinh da duoc xac dinh
trong budc 2 c6 xét dén cac rang budc ma NMTD
phai tuan thu trong qua trinh phat dién;

Bude 4: Khao sat mirc do bién thién cua doanh
thu khi san lugng hop dong thay doi B = flkq.).

Céc budc trén ciing co thé dung dé khao sat mirc
d6 anh hudng cta cac thong sé khac nhu P, Vi, . ..

3. AP DUNG TiNH TOAN CHO CONG
TRINH THUC TE

Dé minh hoa cho anh hudng cua san luong hop
déng dén doanh thu cua NMTD, chang t6i lya
chon NMTD Song Bung 5 1am vi du tinh toan.

3.1. Gi6i thiéu vé NMTD Song Bung 5

Song Bung 5 thudc hé théng béc thang cac
NMTD trén séng Bung v6i cong suat lip mdy
Nim=57MW. NMTD Séng Bung 5 duoc xay
dung ha luu NMTD Soéng Bung 4A (49MW) va
NMTD A Vuong (210MW). Cac thong sb co ban
cia NMTPD Séng Bung 5 thé hién trong bang 1.

Bang 1. Thong s6 co bin ciia NMTD

Song Bung 5

TT Théng s Pon vi Gia tri
1 MNDBT m 60.0
2 MNC m 58.5
3 Vi trigu m’ 2.45
4 Nim MW 57.0
5 Honax m 29.6
6 H m 27.0
7 Hunin m 16.5
8 Quax m’/s 239.2
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Ty 18 san lwong hop dong (kqgc) hang ndm cua
NMTD Séng Bung dugc quy dinh theo quyét dinh
ctia Cuc Pidu tiét dién luc. Theo quyét dinh s
123/Qb-DTDPL ngay 31/12/2020 thi ty 1¢ san
lwong hop ddng nam 2021 cia NMTPD Séng Bung
5 duoc xac dinh 1a 90% (B6 Cong thuong, 2020).
Hb chira Séng Bung 5 c6 kha ning diéu tiét coa
hd chira dudi 02 ngdy, san luong hop dong duoc
xac dinh nhu sau:

Q.= ch*qu (9)

3.2. Danh gia dnh hwing cia ko, téi doanh
thu cia NMTD

Khi khao sat mirc d6 bién dong doanh thu theo
mirc d9 thay doi cua ko, ching toi gia thiét cac
gid tri cta koe = (100 + 65)%. Mirc d6 bién dong
doanh thu cua cac phuong an kq. so vdi phuong
an gbc (khi ko, = 100%) 1a (1B = B/B, (%) cua
ndm 2021 duge thé hién trén hinh 3.

Két qua trén hinh 3a cho thiy doanh thu cia

NMTD Song Bung 5 trong ndm 2021 khi tham gia
thi truong tang so voi phuong an khong tham gia
thi truong (kq. = 100%). Khi mirc d¢ tham gia thi
truong cang nhiéu (kqc cang nho) thi mirc d¢ tang
doanh thu cang 16n. Piéu nay cho thiy, trong nim
2021 NMTD Song Bung 5 hoat dong trong thi
truong dién s€ co lgi hon khi khong tham gia thi
truong. Néu ty 1& san luong hop ddng 1a 65%
(mtrc tham gia thi truong t6i da) thi doanh thu
nam 2021 c6 thé dat 110% so v6i khong tham gia
thi truong.

Muc do bién dong doanh thu cua cac thang
trong nam 2021 khoéng déu (hinh 3b). Cac thang
mua kho c6é muc ting doanh thu 16n (thang 03 c6
murc tang toi da 1én 126.07% - hinh 3c), c4c thang
mua mua c6 muc tang it, thim chi con giam
(thang 11 giam t6i da con 97.98% - hinh 3d). Piéu
nay hoan toan ph hop véi quy luat bién d6i FMP
cling nhu céc phan tich da trinh bay & muc 2.2.

BIENDONG DOANH THU NAM 2021
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BIEN PONG DOANH THU THANG 11/2021
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Hinh 3. Bién dong doanh thu nam 2021
a) Bién dong doanh thu cua ndm 2021 theo ko
b) Bién dong doanh thu theo ko, cac thang trong nam 2021;
c) Bién dong doanh thu cua thang 03/2021 theo kq.
d) Bién dong doanh thu cua thang 11/2021 theo ke
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BIEN PONG DOANH THU NAM 2020
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BIENDONG DOANH THU CAC THANG NAM 2020
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b)

Hinh 4. Bién dong doanh thu nam 2020
a) Bién dong doanh thu ctia nam 2020 theo ke
b) Bién dong doanh thu theo kqc cac thang trong nam 2020;

Khi xem xét anh bién dong doanh thu nim
2020, két qua cho théy xu thé bién dong doanh
thu theo thang (hinh 4b) twong ddi twong dong
v61 nam 2021. Co6 nghia 1a tai cdc thang mua
kh6 doanh thu tang khi k. gidm va nguoc lai &
cic thang mua mua. Tuy nhién, xu thé bién
dong cua doanh thu nam 2020 thi ngugc lai so
v6i ndm 2021. Nam 2020, doanh thu s€ giam khi
ty 1& san luong hop ddng giam (hinh 4a), tic 1a
cang tham gia thi truong nhiéu thi cang bét loi.
Diéu nay c6 thé giai thich dugc vi vao cac thang
c6 doanh thu 1én (thang 8 + 12 chiém 73.8%
doanh thu) thi gia SMP lai rt thip, ca biét nhu
thang 10 c6 FMP < 50%P..

Tir xu huéng bién dong doanh thu nguge nhau
ctia 2 nam 2020 va 2021 dit ra yéu cau xem xét
thém céac yéu t6 khac t&i sy bién dong doanh thu
cia NMTD trong thi truong dién nhu bién dong
gi4 hop ddng, phan bd thuy van, ... Vi néu chi xem
xét ty 16 san lwong hop ddng thi khong thé két
luan duge xu thé bién doi ctia doanh thu.

3.3. Bién dong ciia doanh thu theo P, va ko,

Dé xem xét anh huong dong thoi cta P va ko
t6i doanh thu nam ciia NMTD, chung toi thay d6i
déng thot P, va kq khi tinh todn doanh thu. Khi do,
doanh thu ndm 2021 cia NMTD Song Bung 5 bién
d6i nhu trén hinh 5. Két qua phan tich bién dong
doanh thu nim 2021 cho thdy, trudng hop
P<107%FMP c6 doanh thu ting khi ty 1€ san

lwong hop dong giam (cac duong nét lién) va xu
huéng nguoc lai khi P>107%FMP. Trong do,
FMP 14 gia dién toan phan trung binh ca nim 2021.

Mtc do bién dong doanh thu s& 16n trong
truong hop P./FMP thap, con khi P./FMP cao thi
mirc d6 bién dong nhé. Pidu niy cho thiy ty 1¢
san lwong hop ddng s& c¢6 anh hudng nhiéu hon
dén doanh thu dbi voi cac nha may cé gia hop
ddng thap. V&i cac nha may c6 gia hop dong bat
lgi thi viéc tham gia nhiéu thi truong dién s¢ dem
lai nhiéu loi ich va can dugc giam ty 18 san luong
hop dong xudng thap nhit c6 thé.

BIEN PONG DOANH THU NAM 2021 THEO P, va Ko.

70%EMP 80%FMP
B \ ——90%FMP  —— 100%EMP
- . — — 107%FMP 110%EMP
\~ — — — 120%FMP
2110
-
<1105 T ——
S I
100 _________;;__';___h:‘i%a.

Hinh 5. Bién dong doanh thu nam 2021 theo P, va ko,

Déi chibu lai v6i két qua cua nim 2020, khi do
P./FMP = 93.8% nhung doanh thu van giam khi
koc giam, khong phu hop véi xu thé cua nam
2021. Nhu vay, bién dong doanh thu cia NMTD
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c6 ho didu tiét nho khoéng chi phu thudc vao P,
ke ma con phu thude nhiéu vao ché do thily van
cia ting ndm. Do d6, viéc quy dinh ty 1€ san
lwong hop ddng cho NMTD cb dinh, khong thay
d6i cho cac nam 1a chua hop 1y, ma gia tri nay can
duoc tinh toan trén co s& du bao ché do khi tuong
thiy van cuia nam toi.

4. KET LUAN VA KIEN NGHI

- Doanh thu cia NMTD tham gia thi truong
dién phu thudc nhiéu yéu td, tinh toan phirc tap
hon so vé1i NMTD khong tham gia thi truong. Day
1a phan kién thirc can dugc cép nhat trong nghién
ctru va dao tao trong cac co sd gido duc dé bét kip
vé6i thyc tién;

- Gi4 ban dién trong thi truong dién dién bién
manh trong ngdy, trong nim. Xu thé cua gia dién
thuong nguoc voi xu thé ciia thuy van. Do d0, cac
nha may c6 hd diéu tiét ngin han s& gap nhiéu bat
loi khi tham gia thi truong dién. Trong dam phan
gia hop ddng, ty 1& san lugng hop dong, don vi
mua dién can xem xét toan dién dé hai hoa loi ich
v6i nha du tu;

TAI LIEU THAM KHAO

- Pon vi vAn hanh NMTD can nghién ctru, tinh
toan dé c6 ché d6 van hanh tbi uu doanh thu.
Trong tinh toan lap ké hoach phéat dién thi dién
bién thi trudng va cac dic tinh cia NMTD can
dugc xem xét dong thoi;

- Nghién ctru nay chi méi 1a nhitng budc dau,
goi mé cac van d& cho cac nghién ciru sau hon vé
NMTD trong thi truong dién. Trong cic nghién
ctru tiép theo can xét dén anh hudng cua ché do
thuy van, mic do diéu tiét hd chira dén mirc do
hi¢u qua cia NMTD khi tham gia thi truong dién.
Két qua cua nghién cuu toan dién hon s€ dua ra
nhitng khuyén nghi chi tiét hon ddi véi cong tac
thiét ké, van hanh NMTD trong thi trudng dién.

Loi cdm on

Nhimng két qua danh gia duoc thé hién trong
nghién ctru nay 1a mot phin cua Bao céo danh gia
hién trang van hanh nha may thiay dién Song Bung
5. Tac gia chan thanh cam on Cong ty c¢6 phan Tu
van xay dung dién 1 (PECC1) di tao diéu kién tét
nhét dé hoan thanh nghién ctru nay.
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Abstract:
STUDY ON THE EFFECT OF ELECTRICITY MARKET FACTORS ON THE
REVENUE OF HYDROPOWER PLANT

The competitive electricity market has come into operation and has made great progress when more
than 100 power plants with a total installed capacity of more than 30000MW have entered the market.
The design and operation of hydroelectric power plants operating in the electricity market is much more
complex than non-market plants. However, the effect of electricity market on the revenue of hydropower
plant is not particularly considered in the studies, as well as the evaluation of the effectiveness of
hydropower projects. This leads to inadequacies and difficulties for hydropower plants when operating
in the electricity market, greatly affecting the efficiency of the project. In this article, we study the
change in revenue of hydroelectric power plants when the rate of contract production changes
concurrently with the change of the contract price. On the basis of research results, a number of
recommendations are proposed in determining contract price and rate of contract production for
hydropower plants when operating in the electricity market.

Keywords: Hydropower plant, electricity market, contract production, contract price.
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