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TU KHOA Tuy nhién, ké hoach van hanh cta nha may tuabin khi chu trinh hdn hop lai
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1. Gigi thigu

Trong nhimg ndm gan ddy, v6i xu hudng tich cuc khai thac ning lugng sach trong qua trinh
phat trién hé thong dién va su tién bo coa cong ngh¢ phat di¢n str dung khi tw nhién, cac nha may
dién khi ngay cang chiém ty trong 16n trong tong cong suét phat [1]. Trong sé do, cac nha may
tuabin khi chu trinh hon hgp (CCGT) nhan dugc sy quan tim ngay cang lén do dic tinh van hanh
linh hoat va hiéu sut cao [2], [3]. SO Vi cic nha may nhiét dién than, nha may CCGT c6 uu
diém nhu thoi gian xdy dung nha may nho, chi phi khoi dong/dung thap va toc do khoi
dong/dirng cao [4]. Ngoai ra, nha mdy CCGT con c6 kha niang diéu chinh nhanh chong ché do
van hanh dé dap ung véi su bién dong cua phy tai. Trong hoat dong thi truong dién, muyc tiéu cua
nha may CCGT la xac dinh trang thai van hanh va cong suét phat dé toi da hoa loi nhuan trong
mot chu ky tinh toan (thuong 1a 1 ngay dém). Bai toan nay duoc giai boi mdi don vi san xuat
dién va thuong duoc goi 1a bai toan 1ap ké hoach van hanh ctia nha may (self-scheduling). Pon vi
san XUt dién st dung |01 gidi cua bai toan 1ap ké hoach van hanh & quyét dinh ban chao (bao
gom cong suat chao ban va gia chao) trong hoat dong thi truong dién. Mot s nghién ciru vé bai
toan 1ap ké hoach van hanh cua don vi san xuét dién dugc trinh bay dudi day.

Bai bao [5] trinh bay mé hinh quy hoach tuyén tinh nguyén thuc hdn hop (MILP) cho bai toan
Iap ké hoach van hanh ctia nha méay thuy dién tich nang voi nhiéu to may. Nghién ctiu [6] dé xuat
mo hinh 14p ké hoach van hanh cho nha may nhiét dién, dugc xdy dung dudi dang bai toan quy
hoach toan phuong nguyén thuc hdn hop (MIQP). Bai béo [7] dé xuat mo hinh t6i wu cho bai
toan 1ap ké hoach van hanh va xay dung chién luoc chao gia bang phuwong phap néi long
Lagrange trong thi truong dién canh tranh. Nghién ctu [8] trinh bay phuong phap 1ap ké hoach
van hanh ngay t6i cho nha may CCGT trong thi treong nang lugng va thi truong thoi gian thuc.
Bai bao [9] trinh bay mé hinh chién lugc van hanh cho cc nha may nhiét dién va CCGT trong thi
truong nang lugng. Bai bao [10] trinh bay phuong phéap heuristic dugc st dung dé giai bai toan
Iap ké hoach van hanh ctia nha may CCGT. Tuy nhién, phuong phap nay con han ché do chua
xem xét cac rang budc thoi gian lam viéc/nghi toi thiéu cua nha may va mdi quan hé Chuyen doi
kha thi gitra cac ché do cua cac tuabin khi va tuabin hoi. Dé khac phuc nhitng han ché nay,
nghién ctu [11] da dé xuit mo hinh t&i wu héa ngiu nhién cho bai toan 1ap ké hoach van hanh
ciia CCGT. Mo hinh nay khong chi tich hop day du cac rang budc ky thuat da bi bo qua trude do,
ma con xem Xxét den viéc giam thiéu rai ro trong thi truong thoi gian thuc. Mot huéng tiép can
khac dugc dé& xuat trong nghién ctu [12] 1a sir dung md hinh quy hoach tuyén tinh nguyén hdn
hop (MILP) dé giai bai toan 1ap ké hoach van hanh cho nha may CCGT.

Song song véi sy da dang vé phuong phap t6i wu di duoc trinh bay, cac mé hinh toan hoc cho
nha may CCGT cling dugc phat trién theo nhitng muc do chi tiét va phuc tap khac nhau. Cuy the,
cac nghién ctu [9], [10] d3 tiép can bang cach m6 hinh hoa CCGT tuong ty nhu mét nha may
nhiét dién than truyén théng. Nhuoc diém cua phuong phap md hinh héa nay la bo qua tat ca cac
c4u hinh van hanh khac nhau va qua trinh chuyén d6i ché d6 van hanh ciia CCGT. Dé mo ta
CCGT chinh xac hon, cac mé hinh chi tiét da dwgc d& xuat, nhu mé hinh dya trén timg thanh
phan vat 1y caa CCGT véi cac dic tinh k§ thuat riéng [8] va md hinh tich hop cac rang budc
chuyén doi giira ché d¢ van hanh [11]. Mic du cac mé hinh CCGT nay c¢6 do chinh xac cao,
nhung cic md hinh nay lai lam ting dang ké s6 lugng bién nhi phan va rang budc trong bai toan
lap ké hoach van hanh ctia nha may CCGT. Su gia ting quy md bai toan nay dan dén khé khin
trong viéc tinh toan va da dwoc giai quyét bing cach don gian héa mé hinh, nhu dugce trinh bay
trong [13]. Cu thé, bai bao [13] trinh biy mo hinh hoa CCGT dya trén cu hinh di tryc tiép gidi
han s6 1an chuyén ddi kha thi caa mdi ché d6. M6 hinh nay khong chi phan anh mdi quan hé
chuyén ddi gitra cac ché d6 cia CCGT, dic diém linh hoat ciia nha may ma con cai thién hiéu qua
tinh toan ctia md hinh. Bai bao [12] trinh bay bai toan 1ap ké hoach van hanh nhung sir dung mo
hinh lai két hop giita m6 hinh dya trén thanh phan va mé hinh dya trén cdu hinh cuia CCGT.
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Céc nghién ctu [5] - [13] cho thay rang su két hop ciia phuong phéap t6i vu MILP va mé hinh
dira trén cAu hinh cia CCGT trong bai toan 1ap ké hoach van hanh cta nha may CCGT chua duoc
dé xuat . Do d6, muc dich ctia bai bdo nay 1a 4p dung phuong phap MILP dé xac dinh trang thai
van hanh va cong suat phat cia nha may CCGT, trong d6 nha may CCGT dugc md hinh dya trén
c4u hinh. M6 hinh 1ap ké hoach van hanh ciia nha may CCGT dugc xét trong 1 ngay véi 48
khoang thoi gian (d6 dai mdi khoang thoi gian 1a 30 phit). Cac dong gop chinh ctia nghién ciru
bao gém: (1) Xay dung md hinh toan hoc cta nha may CCGT dua trén cu hinh; (2) Trinh bay
bai toan 1ap ké hoach van hanh ctia nha may CCGT; (3) Phan tich anh hudng cua dy bao gia dién
va rang budc thoi gian 1am viéc/nghi tdi thiéu dén ké hoach véan hanh cua nha may CCGT.

Noi dung con lai cta bai bao dugc cAu trac nhu dudi day. Phén 2 trinh bay md hinh todn hoc
clia bai toan 1ap ké hoach van hanh cta nha may CCGT. Phan 3 trinh bay céac két qua tinh toan va
thao luan. Cudi cung, nhitng két luan va huéng nghién ctru trong tuong lai duoc trinh bay trong
phan 4.

2. Phuong phap nghién ciu
2.1. M6 hinh todn hoc ciia nha mdy CCGT dwa trén ciu hinh

M5 hinh hoéa nha may CCGT dua trén cau hinh mé ta cac ché do van hanh cta nha may va
mdi quan hé chuyén d6i kha thi giita cac ché do cua cac tuabin khi (CT) va tuabin hoi (ST).
Trong bai bao nay, nha may CCGT c¢6 cdu hinh 2CT-1ST duogc sir dung dé nghién ctru bai toan
lap ké hoach van hanh cta nha may CCGT. Dya trén cAu hinh, trang thai van hanh ctia nha may
CCGT gdém 2CT-1ST duoc chia thanh 5 ché d6 van hanh khac nhau. Hinh 1 mé ta méi quan hé
chuyén ddi gitra cac ché do cia CCGT. Ché do “1” mo ta nha may dang & trang thai nghi.

Ché @92 » Chédo1 » Chédo3
1CT + 0ST | 0CT + 0ST |- 2CT + 0ST
N/

Ché do 4
1CT + 15T |«

Ché d6 5
2CT +1ST

Hinh 1. So do chuyén doi ché dé vdn hanh ciia CCGT gom 2CT va 1ST
2.1.1. Rang budc bién nhi phin

Dé dam bao su logic giita cac bién nhi phan, cac rang budc dudi day can duoc thoa man:

> Uge =L vt 1) DD IS )
meMg meMg nemf ™
up -l = > (ng—vg:); > (ng+v;?)£xu;t,ng,v;? €{0,1}; vm,vt (3)
neM;"“ nEM;"‘

Trong do, ug, la bién nhi phan (ug, =1 khi nha may CCGT ¢ dang lam vi¢c & ché @6 van
hanh m trong chu ky t va ug', =0 khi nha may khong lam viéc); vy 1a bién nhi phan (vt =1 khi
nha may CCGT g chuyén doi tir ché do m sang ché do n & dau chu ky t va v™ =0 khi nha may
khong chuyén di ché d6 van hanh); My 1a tap cac ché do van hanh ciia nha may CCGT g; Mg
1a tap cac chuyén déi kha thi giita ché d6 n va ché d6 m ciia nha may CCGT g (n=m).

Tai moi chu ky, rang budc (1) dam bao rang nha may CCGT chi c6 th€ van hanh & mét che do
duy nhat. Trong hai chu ky lién tiép, rang budc (2) dam bao rang nha méy CCGT chi c6 the thyc
hién mot qua trinh chuyén doi ché d6 van hanh hozc khong xay ra qua trinh chuyén doi ché do
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van hanh. Rang bugc (3) dam bao tinh logic cua trang thai lam viéc va qua trinh chuyén doi ché
d% van hanh ctia nha may CCGT.

2.1.2. Rang budc thoi gian lam viéc/nghi toi thiéu

Néu nha may tuabin khi chu trinh hdn hop g khoi dong ¢ ché do van hanh m trong chu ky t thi
nha may s€ phai lam viéc it nhat TU? chu ky trudce khi c6 thé dimg. Tuong tw, néu nha méy duoc
ding ¢ chu Ky t thi nha méay nay s& phai nghi it nhat TD™ chu ky truée khi ¢6 thé lam viéc tré lai.

Rang budc thoi gian 1am viéc/nghi tdi thiéu dwoc mé ta nhu sau:
t t
> > vt <ul; Vm,Vte[TUQ”;T] 4 > > v <1-ul; Vm,Vte[TD”‘;T] 5)

i=t-TUg +1neMg " i=t-TDg' +1meMg "

Trong d6, TU" va TD" lan lugt la thoi gian lam viéc/nghi toi thiéu & ché do van hanh m cua
nha may CCGT g (chu ky).
2.1.3. Rang budc giGi han cong sudt

Cong sgét phat theo ting ché d6 van hanh ciia nha may CCGT khong thé nho hon tri 6 cong
suat phat toi thiéu va 16n hon tri S0 cong suat phat t6i da. Nhitng rang budc ky thuat nay dugc mo
ta nhu biéu thac (6). Trong khi do, rang budc (7) xac dinh cong suat phat dugc cung cap boi nha
may trong moi chu ky.

PIOTUT <PRSPITUN; YmYt (6) - > P ™

meM
Trong d6, P, la cong sudt phat & ché do van hanh m cta nha may CCGT g trong chu ky t
(MW); pyrem, pymnm lan Tuot 13 cong suat phat tdi da va cong suat phat tdi thiéu & ché do van hanh
m cua nha may CCGT g trong chu ky t (MW); P,
chu ky t (MW).

2.1.4. Rang budc gidi han ting/giam céng sudt phdt

1a cong suat phét ciia nha may CCGT g trong

1 Tgt

Tu chu ky nay sang chu ky tiép theo, nha may CCGT khong thé ting/giam cong suat phat 16n
hon gidi han ting/giam cong suat phat. Ty thudc vao vi€c c6 xdy ra qua trinh chuyén ddi ché do
van hanh cua CCGT trong hai chu ky lién tiép hay khong, cac rang budc vé giéi han ting/giam
cong suat dugc chia thanh hai trudng hop:

e Truong hop 1, khi nha may CCGT khong xdy ra qua trinh chuyén do6i ché dd vén hanh, gi6i
han tang/giam cong suat phat cia CCGT dugc trinh bay nhu sau:

P" —P", <RUM™; P, —P" <RDMU", ,; Vm,Vt (8)

Trong d6, RUJ 1a gi6i han ting cong sudt phat & ché d6 van hanh m cua nha may CCGT g
(MW/chu ky); RD}" 1a gi6i han giam cong suat phat & ché do van hanh m cta nha may CCGT g
(MW/chu ky).

o Truong hop 2, khi nha may CCGT xay ra qua trinh chuyén do6i ché @6 van hanh, gigi han
tang/giam céng suat phét cua CCGT dugc trinh béy nhu sau:

Z ) < Z RU;™VT 5 P — Z ) < Z RD;"vi%; vm, vt 9)

neMFm neMFm neMFm neMFm
Trong d6, RU;" 1a gidi han tang cong suat phat khi chuyén doi ché do van hanh tir n sang m
cua nha may CCGT g (MW/chu ky); RD]" 1a gi6i han giam cong suat phét khi chuyén doi ché do
van hanh tir m sang n cua nha may CCGT g (MW/chu ky). ’
KEt hop bicu thuc (8) va (9), rang budc gisi han tang/giam cong suat cua CCGT duogc trinh
bay gan gon nhu sau:
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Prt—Pria— 2 PraSRUJuG = > (RUQ"—RUQm)ng; vm, vt (10)
neMF'" neMgF'"'

Pra=Po— 2 P <RDJuf,— >, (RDg]_Rng)ng:; vm, vt (11)
neMF'“ HEMQF'm

2.1.5. Chi phi san xudt ciia nha may CCGT

Chi phi sén X’uét cua nha may CCGT bao g6m hai thanh phan chinh: chi phi phat sinh trong
qua trinh san xuat dién nang ¢ tung ché do van hanh va chi phi chuyén doi ché d¢ van hanh. bac
tinh chi phi san xuat cua nha may CCGT dugc x4c dinh nhu sau:

C — Z Cg/,mpgn:lt+CgF,mum Z CT mn mn

Vo |p
meMg HEMF m
Trong d6, CY'™ 1a chi phi bién d6i & ché d¢ van hanh m cia nha méy CCGT g ($/MWh); C;"
1 chi phi ¢b dinh & ché d van hanh m cua nha may CCGT g ($/MWh); C;"™ 1a chi phi chuyén
d6i tir ché 6 van hanh m sang ché d6 n cia nha may CCGT g ($).

(12)

gt

2.2. Bai todn Idp ké hogch vidn hanh ciia nha mday CCGT

Bai toan 1ap ké hoach van hanh ctia nha may tuabin khi chu trinh hdn hop g dwoc mé hinh
toan hoc nhu sau:

maxZ{lg P Y [cgv’mp;; AT e vmnvgpﬂ (13)
t=1 meMg neM;”‘

Trong do, t 1a chi s6 cuia cac chu ky (trong nghién ctru nay xét 48 chu ky, mdi chu ky 1a 30
phat); 4, 1a gid dién du bao clia nha may CCGT g trén thi truong di¢n trong chu ky t ($/MWh).

_Ham myc tiéu (13) 1a lgi nhuan ma nha may CCGT dat dugc. Loi nhuan nay duoc tbi da hoa.
Dong thoi, thoa man cac rang bugc sau: Rang budc bien nhi phén (1)—(3); Rang budc thoi gian
lam viéc/nghi toi thieu (4)-(5); Rang budc gioi han cong suat (6)—(7); Rang budc gisi han
tang/giam cong suat phat (10)—(11).

3. Két qua tinh toan va thao luan

Trong phan nay, phuong phép lap ké hoach van hanh ciia nha may CCGT dugc ap dung tinh toén
voi dit liéu ciia nha may CCGT [14]. Bai toan trén duoc lap trinh bang ngdn ngir GAMS [15] véi su
hd tro tir bo giai thuong mai CPLEX. Tat cac cac két qua tinh toan duoc thyc hién trén may tinh ca
nhén véi cau hinh Intel(R) Core(TM) i5-1135G7 CPU @2.40GHz va 16GB RAM.

3.1. M6 td dir liéu ciia nha may CCGT

Gia dién du bao ctia nha may CCGT trong thi truong dién dugc trinh bay trong Bang 1. Trong
nghién ctru ndy, gia dién du bao dugc ldy theo dit liéu gia dién thyuc té tai Viét Nam vao ngay 10
thang 6 nam 2024 (ban hanh theo Quyét dinh s6 1078/NSMO-TTP). Bang 2 trinh bay thong s6
cua nha may CCGT. Thong s6 vé Chuyén d6i cac ché do van hanh cua nha may CCGT dugc trinh
bay & Bang 3. Ngoai ra, chi phi san xuit trong cic ché d6 van hanh cua nha may CCGT duoc
trinh bay trong Bang 4.

Bang 1. Gid dién du bdo ciia nha may CCGT ($/MWh)

Chu ky Gi4 dién du bo Chu ky Gi4 dién du bo Chu ky Gia dién du bso

1 15,18 17 17,66 33 49,27
2 14,83 18 18,21 34 45,51
3 14,57 19 18,42 35 16,87
4 14,31 20 18,63 36 59,88
5 14,13 21 18,50 37 65,30
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Chu ky Gi4 dién du bio Chu ky Gi4 dién du bao Chu ky Gia dién du bao
6 13,96 22 18,37 38 72,01
7 13,81 23 18,19 39 47,85
8 13,67 24 18,01 40 47,87
9 13,60 25 18,73 4 73,47
10 13,53 26 19,44 42 74,11
1 13,47 27 19,82 43 73,72
12 13,41 28 20,20 44 73,64
13 13,85 29 20,11 45 65,85
14 14,29 30 20,02 46 16,94
15 15,70 31 19,73 47 16,37
16 17,10 32 62,87 48 15,82
Bang 2. Théng s6 Ciia nha may CCGT
Ché P p Giéi hanhtﬁnﬁ(/%iir/nh Th(‘)’itg,i_a:lh!z}m viéc Th(‘;’i, _gtiﬁn)nghi
R o nex cong suat phat chu oi thiéu oi thiéu
o  (Mw)  (MW) ky) (chu ky) (chu ky)
1 0 0 0 4 4
2 40 1415 50 4 4
3 80 283 100 4 4
4 81 236 80 4 4
5 180 463 140 4 4
Bang 3. Théng s6 Vé chuyén doi cdc ché dé van hanh cia nha mday CCGT
Chédpddu  Chédosau  Chiphi chuyén ché do (5) Giéi han tj“Mg(,gV‘/’;‘l:‘ucl‘g‘)g suat phat
1 2 60 70
1 3 120 1415
2 1 0 70
2 3 60 1415
2 4 15 118
3 1 0 1415
3 2 0 1415
3 5 15 231,5
4 2 0 118
4 5 60 231,5
5 3 0 231,5
5 4 0 231,5
Bang 4. Chi phi san xudt cia nha may CCGT
Ché d9 van hanh 1 2 3 4 5
Chi phi bién d6i ($/MWh) 0 35 28 22 17
Chi phi ¢6 dinh ($) 0 34 68 61 134

3.2. Két qud tinh todn

Két qua ché do van hanh va cong sudt phat cia nha may CCGT dugc trinh bay ¢ Bang 5. Loi
giai cua bai toan 1ap ké hoach van hanh ctia nha may CCGT cho thdy ring, nha may van hanh
lién tuc & ché do 5 trong cac chu ky t=18+48 vi ché do 5 1a ché do van hanh hiéu qua nhat. Tuy
nhién, d& van hanh & ché d 5 (2CT+1ST), nha may CCGT bit buc phai tuén theo mot trinh tu
chuyén ddi qua cac ché do trung gian, cu thé 1a tir ché d6 1 (OCT+0ST) sau d6 dén ché do6 3

(2CT+0ST).

Tai cac chu ky t=1+13, nha may van hanh ¢ ché do 1 hay néi cach khac nha may dang &
trang thai nghi, vi gia dién du bao thap hon nhiéu so vdi chi phi san xuat nho nhat ciia nha may.
Tai cac chu ky tiép theo (t =14+17), nha may CCGT van hanh & ché d6 3. Luu ¥ rang, thoi gian
lam viéc tdi thiéu ¢ ché do nay 1a 4 chu ky. Tiép dén, tai cac chu ky t=18+48, nha may van
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hanh & ché do 5, ddy 1a ché d6 van hanh hiéu qua va chi phi san xuat thap nhat. Bong thoi, tai cac
chu ky t=18+34va t =36+45 gia dién du bao 16n hon nhiéu so véi chi phi san xuat. Do d6, nha
may CCGT s& ting cong suat phat theo trinh tu tir 311,5 MW dén 451,5 MW va cong suét phat
t6i da 1a 463 MW, nham dam bao théa mén giGi han ting cong suat phat va toi da hoa loi nhuan.
Nguoc lai, tai cic chu ky t=35 va t=46+48, khi gia dién du bao thip hon so véi chi phi san
Xuit, nha may CCGT s& giam cong suat phat trong gidi han cho phép. Chién lugc van hanh nhu
trén da gitip nha may CCGT dat duogc lgi nhuan téi da 1a 138771 $.
Bang 5. Két qua ché dé van hanh va céng sudt phdt ciia nha mdy CCGT
Chu Ché do Céngsuat Chu Ché do Céng suat Chu Chédd  Cong suit
ky  vin hanh  phat (MW) ky  vin hanh  phat (MW) ky  vin hanh phat (MW)

1 1 0 17 3 80 33 5 463
2 1 0 18 5 3115 34 5 463
3 1 0 19 5 451,5 35 5 323
4 1 0 20 5 463 36 5 463
5 1 0 21 5 463 37 5 463
6 1 0 22 5 463 38 5 463
7 1 0 23 5 463 39 5 463
8 1 0 24 5 463 40 5 463
9 1 0 25 5 463 41 5 463
10 1 0 26 5 463 42 5 463
11 1 0 27 5 463 43 5 463
12 1 0 28 5 463 44 5 463
13 1 0 29 5 463 45 5 463
14 3 80 30 5 463 46 5 323
15 3 80 31 5 463 47 5 183
16 3 80 32 5 463 48 5 180

3.3. Anh hwong cia du bdo gid dién dén ké hoach vin hanh nha mday CCGT

Dé danh gia anh hudong cua du bao gia dién dén ké hoach van hanh cia CCGT. Trong phan
nay, 10i giai bai toan 1ap ké hoach van hanh ciia nha may CCGT duoc tinh toan vai 5 kich ban
dudi day:

e Kich ban 1: Gia dién thyc té nhé hon 10% so véi gia dién du bao (xem Bang 1);
Kich ban 2: Gia dién thuc té nho hon 5% so vdi gia dién du béo;
Kich ban 3: Gia dién thuc té bang gia dién du bao;
Kich ban 4: Gia dién thuc té 16n hon 5% so voi gia dién du béo;
Kich ban 5: Gia dién thuc té 16n hon 10% so véi gia dién du bao.
Bang 6. Ché dg van hanh ciia nha may CCGT trong cdc kich ban

Chu  Kich Kich Kich Kich Kich Chu Kich Kich Kich Kich Kich
ky banl ban2 bin3 bin4 banb ky banl bian2 ban3 ban4 bans
1 1 1 1 1 1 25 3 5 5 5 5
2 1 1 1 1 1 26 5 5 5 5 5
3 1 1 1 1 1 27 5 5 5 5 5
4 1 1 1 1 1 28 5 5 5 5 5
5 1 1 1 1 1 29 5 5 5 5 5
6 1 1 1 1 1 30 5 5 5 5 5
7 1 1 1 1 1 31 5 5 5 5 5
8 1 1 1 1 1 32 5 5 5 5 5
9 1 1 1 1 1 33 5 5 5 5 5
10 1 1 1 1 1 34 5 5 5 5 5
11 1 1 1 1 3 35 5 5 5 5 5
12 1 1 1 3 3 36 5 5 5 5 5
13 1 1 1 3 3 37 5 5 5 5 5
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Chu  Kich Kich Kich Kich Kich Chu Kich Kich Kich Kich Kich
ky  banl ban2 ban3 ban4 banb Ky banl ban2 ban3 bin4 ban5
14 1 1 3 3 3 38 5 5 5 5 5
15 1 1 3 3 5 39 5 5 5 5 5
16 1 3 3 5 5 40 5 5 5 5 5
17 1 3 3 5 5 41 5 5 5 5 5
18 1 3 5 5 5 42 5 5 5 5 5
19 1 3 5 5 5 43 5 5 5 5 5
20 1 5 5 5 5 44 5 5 5 5 5
21 1 5 5 5 5 45 5 5 5 5 5
22 3 5 5 5 5 46 5 5 5 5 5
23 3 5 5 5 5 47 5 5 5 5 5
24 3 5 5 5 5 48 5 5 5 5 5

Két qua ché d6 van hanh va cong sudt phat ciia nha may CCGT trong céac kich ban lan luot
dugc trinh bay ¢ Bang 6 va Bang 7. C6 thé théy rang, trang thai van hanh trong 5 kich ban déu
tuan theo mdt trinh tw chung d6 14 van hanh ¢ ché do 1 (0CT+0ST) trong cac chu ky dau tiép dén
1a chuyén doi qua van hanh ¢ ché d6 3 (2CT+0ST) trong cac chu ky tiép theo va cudi cung van
hanh & ché do 5 (2CT+1ST). Tuy nhién, thoi gian lam viéc cua ché d6 1 va ché dd 5 trong cac
kich ban 14 khac nhau. Thoi gian lam viéc & ché d6 1 nhiéu nhat 1a 21 chu ky xay ra & kich ban 1
do gia dién du bao trong kich ban nay 12 nho nhat. Thoi gian 1am viéc & ché do 1 it nhat 13 10 chu
ky xay ra ¢ kich ban 5 do gia dién du bao trong kich ban nay 14 16n nhat. Tuong tu, thoi gian lam
viéc & ché d6 5 nhiéu nhit 1a 34 chu ky xay ra & kich ban 5. Thoi gian lam viéc ¢ ché d6 5 it nhat
1a 23 chu ky xay ra ¢ kich ban 1. Tir d6 din dén cong suat phat trong cac kich ban co sy khac biét
trong mot s6 chu ky. Sur khac biét trén da anh hudng dang ké dén loi nhuan ciia nha may CCGT
trong cac kich ban.

Bang 7. Cong sudt phat ciia nha may CCGT trong cdc kich ban (MW)

Chu  Kich Kich Kich Kich Kich Chu Kich Kich Kich Kich Kich
ky banl bian2 bin3 bin4 ban5 Ky banl ban2 ban3 ban4 ban5
1 0 0 0 0 0 25 80 463 463 463 463
2 0 0 0 0 0 26 3115 463 463 463 463
3 0 0 0 0 0 27 4515 463 463 463 463
4 0 0 0 0 0 28 463 463 463 463 463
5 0 0 0 0 0 29 463 463 463 463 463
6 0 0 0 0 0 30 463 463 463 463 463
7 0 0 0 0 0 31 463 463 463 463 463
8 0 0 0 0 0 32 463 463 463 463 463
9 0 0 0 0 0 33 463 463 463 463 463
10 0 0 0 0 0 34 463 463 463 463 463
11 0 0 0 0 80 35 323 323 323 463 463
12 0 0 0 80 80 36 463 463 463 463 463
13 0 0 0 80 80 37 463 463 463 463 463
14 0 0 80 80 80 38 463 463 463 463 463
15 0 0 80 80 3115 39 463 463 463 463 463
16 0 80 80 3115 4515 40 463 463 463 463 463
17 0 80 80 4515 463 41 463 463 463 463 463
18 0 80 3115 463 463 42 463 463 463 463 463
19 0 80 451,5 463 463 43 463 463 463 463 463
20 0 3115 463 463 463 44 463 463 463 463 463
21 0 4515 463 463 463 45 463 463 463 463 463
22 80 463 463 463 463 46 323 323 323 463 463
23 80 463 463 463 463 47 183 183 183 323 463
24 80 463 463 463 463 48 180 180 180 183 463
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Bang 8. Loi nhudn cua nha mday CCGT trong cdc kich ban

Kich ban 1 2 3 4 5

Lgi nhuén ($) 114470 125993 138771 152060 165722

Loi nhuan cua nha may CCGT trong cac kich ban dugc trinh bay ¢ Bang 8. Trong do, loi
nhuan cua CCGT trong kich ban 3 1a 138771 $. So v¢i kich ban 3, lgi nhuan ctia nha may CCGT
trong kich ban 1 va kich ban 2 giam lan luot 14 17,51% va 9,21%. Tuy nhién, loi nhuan ciia nha
may CCGT trong kich ban 4 va kich ban 5 ting lan luot 14 9,58% va 19,42% so véi kich ban 3.
Ngoai ra, lgi nhuan nho nhat cia CCGT 1a 114470 $ xay ra trong kich ban 1. Trong khi do, loi
nhuan 16n nhat cia CCGT 1a 165722 $ xay ra trong kich ban 5. C6 thé thay rang, gia dién dy bao
¢6 anh huéng dang ké dén loi nhuan cia nha may CCGT.

3.4. Anh hwong cia thoi gian lam viécInghi toi thiéu d@én ké hoach vidn hanh nha may CCGT

Phan nay ap dung gia dién du bao dugc trinh bay ¢ Bang 1. Bé danh gia anh huong cua thoi
gian 1am viéc/nghi tdi thiéu, bai toan 1ap ké hoach van hanh cta nha may CCGT duoc tinh toan
vé6i 5 kich ban dudi day:

Kich ban 1: Khong xét rang budc thoi gian lam viéc/nghi téi thiéu;

Kich ban 2: Thoi gian 1am viéc/nghi t6i thiéu trong mdi ché do van hanh 1a 4 chu ky;

Kich ban 3: Thoi gian lam viéc/nghi t6i thiéu trong mdi ché do van hanh 1a 8 chu ky;

Kich ban 4: Thoi gian 1am viéc/nghi téi thiéu trong mdi ché do van hanh 1a 12 chu ky;

Kich ban 5: Thoi gian 1am viéc/nghi t6i thiéu trong mdi ché do van hanh 1a 16 chu ky.
Bang 9. Ché dg vdn hanh ciia nha may CCGT trong cdc kich ban

Chu Kich Kich Kich Kich Kich Chu Kich Kich Kich Kich Kich
ky banl bian2 bin3 bin4 ban5 Ky banl ban2 ban3 ban4 ban5
1 1 1 1 4 4 25 5 5 5 5 5
2 1 1 1 4 4 26 5 5 5 5 5
3 1 1 1 4 4 27 5 5 5 5 5
4 1 1 1 4 4 28 5 5 5 5 5
5 1 1 1 4 4 29 5 5 5 5 5
6 1 1 1 4 4 30 5 5 5 5 5
7 1 1 1 4 4 31 5 5 5 5 5
8 1 1 1 4 4 32 5 5 5 5 5
9 1 1 1 4 4 33 5 5 5 5 5
10 1 1 3 4 4 34 5 5 5 5 5
11 1 1 3 4 4 35 5 5 5 5 5
12 1 1 3 4 4 36 5 5 5 5 5
13 1 1 3 5 4 37 5 5 5 5 5
14 1 3 3 5 4 38 5 5 5 5 5
15 1 3 3 5 4 39 5 5 5 5 5
16 3 3 3 5 4 40 5 5 5 5 5
17 5 3 3 5 5 41 5 5 5 5 5
18 5 5 5 5 5 42 5 5 5 5 5
19 5 5 5 5 5 43 5 5 5 5 5
20 5 5 5 5 5 44 5 5 5 5 5
21 5 5 5 5 5 45 5 5 5 5 5
22 5 5 5 5 5 46 5 5 5 5 5
23 5 5 5 5 5 47 5 5 5 5 5
24 5 5 5 5 5 48 5 5 5 5 5

Két qua ché do van hanh va cong suit phat cia nha may CCGT trong céac kich ban lan luot
dugc trinh bay & Bang 9 va Bang 10. C6 thé thay rang, trang thai van hanh trong kich ban 1, 2 va
3 déu tuan theo mot trinh ty chung d6 1a van hanh & ché d6 1 trong cac chu ky dau, tiép dén l1a
chuyén ddi qua van hanh & ché d6 3 trong cac chu ky tiép theo va cudi cung van hanh & ché do 5.
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Tuy nhién, trang thai van hanh trong kich ban 4 va 5 lai tuan theo mét trinh ty khac dé la van
hanh & ché d6 4 trong cac chu ky déu va chuyén doi qua van hanh & ché d6 5 trong cac chu ky
con lai. Cu thé o kich ban 1, CCGT van hanh & ché d6 1 (trang thai nghi) trong 16 chu ky dau
tién vi gia dién dy bao trong cac chu ky nay nhé hon so v&i chi phi san xuat ciia nha may. Tiép
dén, tai chu ky t =16, CCGT van hanh & ché d6 3 va phat cong suat tdi thiéu. Sau d6, CCGT
chuyén doi sang van hanh ché do 5 va tang cong suat phat tai cac chu ky tiép theo dé téi da hoa
loi nhuan. Twong tu, kich ban 2 va 3 ciing van hanh theo trinh ty giéng nhu kich ban 1. Tuy
nhién, do hai kich ban nay ¢ xét thoi gian lam viéc/nghi téi thiéu nén trang thai van hanh va
cong suit phat c6 su khac nhau so véi kich ban 1. Trong khi d6, thoi gian lam viéc/nghi & kich
ban 4 va 5 tang 1én dang ké so vai ba kich ban dau, ddn dén su thay doi ké hoach van hanh cua
CCGT. Cu thé, ¢ kich ban 4 va 5, CCGT lan luot van hanh ¢ ché d6 4 trong 12 chu ky va 16 chu
Ky dau tién. Ngoai ra, cong suat phat trong kich ban 4 va 5 ciing c6 su khéc biét tai cac chu ky
t=13+18.
Bang 10. Cong sudt phdt ciia nha mdy CCGT trong cdc kich ban (MW)

Chu  Kich Kich Kich Kich Kich Chu Kich Kich Kich Kich Kich
ky banl bidn2 bin3 bin4 ban5 ky banl ban2 ban3 ban4 bian5
1 0 0 0 81 81 25 463 463 463 463 463
2 0 0 0 81 81 26 463 463 463 463 463
3 0 0 0 81 81 27 463 463 463 463 463
4 0 0 0 81 81 28 463 463 463 463 463
5 0 0 0 81 81 29 463 463 463 463 463
6 0 0 0 81 81 30 463 463 463 463 463
7 0 0 0 81 81 31 463 463 463 463 463
8 0 0 0 81 81 32 463 463 463 463 463
9 0 0 0 81 81 33 463 463 463 463 463
10 0 0 80 81 81 34 463 463 463 463 463
11 0 0 80 81 81 35 323 323 323 323 323
12 0 0 80 81 81 36 463 463 463 463 463
13 0 0 80 180 81 37 463 463 463 463 463
14 0 80 80 180 81 38 463 463 463 463 463
15 0 80 80 180 81 39 463 463 463 463 463
16 80 80 80 320 81 40 463 463 463 463 463
17 3115 80 80 460 3125 41 463 463 463 463 463
18 4515 3115 3115 463 4525 42 463 463 463 463 463
19 463 4515 4515 463 463 43 463 463 463 463 463
20 463 463 463 463 463 44 463 463 463 463 463
21 463 463 463 463 463 45 463 463 463 463 463
22 463 463 463 463 463 46 323 323 323 323 323
23 463 463 463 463 463 47 183 183 183 183 183
24 463 463 463 463 463 48 180 180 180 180 180

Bang 11. Lei nhudn cia nha may CCGT trong cdc kich bdn

Kich ban 1 2 3 4 5

Lgi nhuén ($) 140456 138771 136325,5 135880,5 135504

Loi nhuan cua nha may CCGT trong cac kich ban dugc trinh bay ¢ Bang 11. Trong do, loi
nhuan 16n nhit cia CCGT 1a 140456 $ xay ra trong kich ban 1 vi kich ban nay khong xét rang
budc thoi gian 1am viéc/nghi t6i thiéu dan dén CCGT c6 thé diéu chinh linh hoat cac ché d6 van
hanh dé t6i da héa loi nhuan. Ngoai ra, loi nhuan nhé nhat cia CCGT 1a 135504 $ xay ra trong
kich ban 5, ddy ciing 14 kich ban c6 thoi gian lam viéc/nghi téi thiéu 1a 1au nhat trong nam kich
ban trén. Co thé thiy rang, thoi gian lam viéc/nghi ti thiéu co anh huéeng dén loi nhuan cia nha
may CCGT.
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4. Kétluan

Bai bao xdy dung mé hinh quy hoach tuyén tinh nguyén thuc hdn hop dé lap ké hoach van hanh
cho nha may tuabin khi chu trinh hdn hop c6 xét anh hudng cia gia dién du bao va rang budc thoi
gian 1am viéc/nghi t6i thiéu trong thi truong dién. M6 hinh dé xuét c6 muc dich 14 t6i da hoa loi nhuan
cta nha may CCGT, trong khi van dam béo céc rang budc ki thuat ciia nha may. Dong thoi, nha may
CCGT dugc md hinh toan hoc mot cach chinh xac dua trén cac ché d6 van hanh khac nhau. M hinh
lap ké hoach van hanh ctia nha may CCGT duogc 4p dung tinh toan véi gia dién thuc té tai Viét Nam.
Két qua tinh toan cho thay, su thay doi cia gia dién du bao va rang budc thoi gian 1am viée/nghi t6i
thiéu c6 anh hudng dang ké dén ké hoach van hanh va loi nhuan cta nha may CCGT. Trong cac
hudng nghién ciru tiép theo, md hinh dé xuat c6 thé duge mo rong dé xay dung bai toan 1ap chién
luoc van hanh ctia nha may tuabin khi chu trinh hdn hop c6 xét tinh bat dinh ciia gié thi truong.
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