TAP CHi CONG THUONG

MO HINH BAI TOAN
QUY HOACH NANG LUQONG

@ TRAN VAN BiNH

TOM TAT:

Ndi dung ctia bai bio cung cip cho ngudi doc ki€n thiic, k§ ning d€ tién hanh thi€t 1ap md hinh
bai toan quy hoach ning lugng, ddng thdi hi€u dugc y nghia ctia cdc bién trong mot mod hinh quy
hoach, biét cach chuén bi s& liéu, doc va phan tich k&t qua khi sit dung cdc phAn mém quy hoach

(Markal, Times, Wasp).

T khéa: quy hoach niing lugng, md hinh, cic diéu kién rang budc, haim muc tiéu.

1. Dit van dé

Ning lugng c6 mit trong tat ca cdc nganh kinh
t&, cdc mit clia doi song xa hodi, do vdy ma quy
hoach phit trién nganh ning lugng néi chung va
cdc phan nganh ctia n6 (than, diu - khi, dién) néi
riéng déng vai trd quan trong trong quy hoach
phét trién kinh t& - xd hoi, phdt trién cdc nganh
clia dat nudc. V& mit tai nguyén, cdc sin phim
ning lugng phan 16n 12 nhitng ngudn khong téi
tao. Ngudn tai nguyén ngdy cang can kiét. Viéc
khai thdc, trao ddi budn ban cdc sin phaAm ning
lugng trén thi trudng bi tdc dong clia nhidu y&u td.
Gi4 clia cdc sadn phdm ning lugng trén thi trudng
lu6n bi€n dong. An ninh ning lugng 1a y&u t& cin
tinh dé€n trong hoach dinh chi€n lugc phat trién
cla cdc qudc gia. Cdc qué trinh st dung ning
lugng luon kém theo phdt thdi cdc khi, chit 6
nhiém giy hiéu ¢ng nha kinh. Thay th& cong
nghé, lua chon cdc ngudn ning lugng tdi tao vdi
muc dich bdo v& méi trudng ngay cang dugc quan
tdm trong cdc baitodn quy hoach niang lugng.

Qua nhifng van dé vira néu chiing ta thdy dugc
mifc do phifc tap clia qua trinh hoach dinh chién
lugc phat tri€n ning lugng cla cdc quoc gia. Mot
trong nhitng budc quan trong clia qué trinh hoach
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dinh 1a st dung cédc cdng cu trg gitp dé xac dinh
dugc 16 trinh phét trién hgp 1y nhat hé thong ning
lugng clia quoc gia vira dip Gng duge nhu cAu phat
trién, vira thda man cdc diéu kién chinh tri, xa hoi,
moi trudng dit ra. Vi vdy, hé thdng cdc md hinh
quy hoach niing lugng dugc nghién ciu va thiét lap
tif cic yéu cAu nay.

2. Cac dang mé hinh quy hoach nang lugng

Thong thudng cd 2 dang md hinh quy hoach
ning lugng, gobm:

a) Cdc md hinh dang t6i uu (Optimization
Models): Pay la dang mo6 hinh ma ngudi ta mo ta
hé théng ning lugng clia qudc gia, ving lanh thd
du6i dang mdt md hinh toan hoc gdm cé:

- Ham muc tiéu: Him muc tiéu c6 thé 1a cuc dai
héa 1¢i nhuan hoic cuc ti€u héa chi phi. Trong quy
hoach nang lugng thi ham muc tiéu thudng la cuc
tiéu héa tdng chi phi sdn xut va van hanh cla hé
théng ning lugng.

- Cdc diéu kién rang budc: Thé hién cic rang
budc phai théa min nhu nhu ciu céc sdn phim
ning lugng, han ché vé cdc ngudn thi nguyén ning
lugng c6 thé khai thac, ning luc tai chinh c6 thé diu
tw, mitc do phat thdi cdc chat 6 nhiém,.. Cac md
hinh t6i uu c6 thé & dang tuyén tinh, phi tuy&n hoic
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k&t hdp cd phi tuyén va tuyén tinh. Trong s do, cac
mo hinh dang tuy&n tinh dudc st dung nhiéu nhat.

b) Cdc mod hinh dang md phdng (Simulation
Models): Dang mo hinh nay 1an diu dugc gidi thiéu
tai HOoi nghi Ning lugng qudc t€ nim 1999'. Trong
dang mo hinh nay, ngudi ta chia hé thdng cung cip
ning lugng thanh cdc md dun thanh phin, sau dé
ghép ndi cic md dun d€ tao nén cic ciu hinh khic
nhau ctia hé thong nhim thda min nhu ciu ning
lugng ctia nén kinh t&. CAu hinh t5i wu dudc lva
chon dua trén tinh todn so sdnh céc chi tiéu kinh t&
tai chinh cta cdc phuong an. Vi du trong md hinh
WASP?, ngudi ta dung thudt todn ctia quy hoach
dong dé tinh todn so sanh, lra chon céc phuong 4n.

3. Mo ta hé thong niing lugng

Bai todn quy hoach phat trién hé thong ning
lugng dugc dit ra 1a véi mot gid tri cu thé cla nhu
cAu niing lugng trong k¥ quy hoach ctia nén kinh t€,
ngudi ta phdi xdc dinh mot cach 81 wu co ciu cic
nha mdy, cdc thi€t bi dua vao lam viéc § mdi khau
clia hé thong nhiim théa man nhu ciu trén cling véi
cdc rang budc vé tai nguyén, vé an ninh ning
lugng, vé& mic phat thai cdc chat 6 nhiém giy hiéu
tng nha kinh,...

Viéc xdy dung bai todn bit dAu bing viéc mo ta
hé thong ning lugng dudi dang mot so dd 1dgic thé
hién mdi lién két giita cac phan tif cAu thanh nén hé
thong ning luong trong tuong lai. Toan bd cdc cong
doan tir khai thdc, sdn xuat, ch& bié&n, truyén tai,
phan phdi va tiéu thu ning ludng dugc trinh bay:

- Theo chiéu ngang tir trdi sang phai 1 cdc cong
doan ndi ti€p nhau tr khau sin xuat sd cap cho dé€n
khau tiéu thu cudi cuing cda tiing dang niing lugng;

- Theo chiéu doc tif trén xudng 13 cdc nganh sin
xuétkh4c nhau ctia hé thdng ning lugng (than, diu,
khi, dién, ndng lugng tditao,...).

Hinh 1 mo t4 nguyén Iy mdt md hinh tham chi€u
clia hé thdng ning lugng. So dd mo ta thudc dang
s0 @6 c6 dinh huéng trong d6 mdi cong doan (san
Xuat sd cAp, nhap khiu, bién déi, van chuyén, phan
phdi va tiéu thu) dugc biéu dién bing mot diém
khoanh tron, cdc dong ning lugng (vao va ra & mdi
khau) dugc thé hién bing cic cung ndi cic diém
nit vdi nhau. Trong d6, ky hiéu céc nit thé hién:

C1: Than khai thac ndi dia

C2: Than nhap khiu

DC: Khiu van chuyén va phan phdi than

CS: Nhu ciu st dung than chuyén diing

TC: Nha may nhiét di¢n than

PI: Dau thd nhap khiu

DI: Cong doan chung cit diu tho

CR: Cong doan cracking

DF: Cong doan pha tron sin xuat dau ning FO

CA: Nhu ciu st dung xing - diu chuyén diing

TF: Nha mdy nhiét dién diu

HE: Nha mdy thuy dién

EE: Tram dién gi6

DE: Cong doan truyén tdi va phan phdi dién

ES: Nhu cau stt dung dién chuyén duing

UC: Stt dung than cho muc dich nhiét

UE: St dung dién cho muc dich nhiét

UF: St dung diu cho muc dich nhiét

UT: Nhu cau sit dung nhiét

Tuy theo titng trudng hgp cu thé (dic diém cia
hé thong ning lugng nghién ciu, mic do chi tiét
cAn thi€t) ma ngudi ta c6 thé chi ti€t héa hon nira s6
dd ctia hé thong ning lugng. (Hinh 1)

Vi du trong m6 hinh EFOM? ngudi ta phan chia
thanh 17 hé théng con, gom: 4 hé thong con md ta
qué trinh sdn xuit so cip, 4 hé thdng con bi€u dién
cdc qud trinh bi€n ddi trung gian va 9 hé thong con
bi€u di&n c4c qud trinh tiéu thu ning lugng.

4. Cautric cia md hinh

Nguyén 1y cia md hinh quy hoach: Tim mdt
chié€n luge phat trién toan bd hé thdng sin xuat,
bi€n d6i va tiéu thu ning lugng nhim théa man nhu
ciu trong tuong lai cia k¥ nghién cifu v6i cdc rang
budc vé tai nguyén, vé modi trudng, vé tii chinh
hodc an ninh ndng lugng.

Diéu d6 c¢6 nghia ring mo hinh phai cho phép
x4c dinh cac chuong trinh bi€n d8i mot cach kinh t&
nhAt cdc ngudn thi nguyén ning lugng thanh cic
sdn phim c6 kha ning thda min ddng thdi cic diéu
kién rang budc hodc han ché dit ra do tinh chat clia
su vat, do han ch& ngudn tii nguyén hoic do y
muon clia ngudi ra quyét dinh.

V& mit ciu triic, mo6 hinh bao gdbm mot ham
muc ti€u va mot tp cac biéu thic todn hoc mo ta
cdcrang budc vé k¥ thuat, kinh t&, tai chinh, xa hoi,
moi trudng va chinh tri.
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Hinh 1: S0 dé I6gic thé hién méi lién két gitia cdc phdn i cia hé théng ndng lidng

(D—

CR

4.1. Cdc bién ciia mo hinh

Céc bién ctia mod hinh gdm c6 2 loai:

- Cdc bién khai thdc, mo ta dong ndng lugng
ditoc san xudt hay bién doi tir cdc nguon khdc nhau
(gid tri cdc dong nang luong di vao hodc ra tai cdc
diém miit).

- Bién dau tu, thé hién phan ndng luc ciia cdc
thiét bi, cdc nha mdy duoc xdy dung mdi & cudi moi
thoi ky nghién citu (Gid tri ndng luc thiét bi dugc
dau tu mdi tai cdc diém niit).

Gi4 st ching ta dit tén bi€n biang cdch ghép tén
ndt dong ndng lugng di ra véi tén cta ndt dong
ning luong dén va thém chit I (Investmment) véi
tén cla nit nhan dau tu. Tl sd d6 Hé thdng ning
lugng dugc md td & Hinh 1, chiing ta ¢6 cic bién
nhu sau: C4c bién khai thic: (Bdng 1); Céc bién
dau tu: (Bang 2)

4.2. Cdc diéu ki¢n rang budc

Trong qué trinh phat trién va quin 1y hé thong
ning lugng, chiing ta thdy ring:
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- Nhitng ngudn tai ning lugng, kha ning vé k§y
thuat, vé tai chinh,... thudng bi han ch€.

- Nha dau tu, nhitng ngudi hoach dinh chinh
sach cling tim cach 4p didt vao qud trinh nay nhitng
chién ludc riéng cta ho. Vi du nhitng rang budc vé
an ninh ning lugng (khong ché ty 1é nhap khau), vé
ty 1& phat thai cdc chat gdy 6 nhiém (vi du, ham
lugng Iuwu huynh trong dau DO hoic mifc phat thai
chung ctia ¢ nganh ning luong), ty 1& t6i thidu vé
ning lugng tii tao trong tdng sin xuat ning luong
sO cAp tai cdc thdi diém quy hoach,...

Vi k§ thuat t8i vu tat cd nhitng rang budc trén
déu dugc biéu dién du6i dang mdt tAp cc bi€u thic
todn hoc (phuong trinh va bat phuong trinh). C6 thé
chia thanh 4 nhém cdc diéu kién rang budc, dé 1a:

Piéu kién can béing ciia cdc qud trinh bién doi:

O mbi qué trinh bién d8i ching ta ludn c6 moi
quan hé cin bing gifta cac dong ning lugng vao, ra
va ton that theo nguyén 1y cta dinh luit bdo toan
nang lugng:
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Bdng 1. Danh séch cac bién khai théc

BdAng 2. Danh sach céc bién dau tu

STT | Ténbién Mb ta bién Te
STT bie;] M6t bigh
1 c1DC Dong than ndi dia di vao ndt van
chuyén va phan phéi than 1 IC1 | Biéndau tu cho khai thac than ngi dia
, cone Dong than nhép khau di vao ndt van 2 ITC | Biéndau tu cho nha may nhiét dién than
chuyén va phan phéi than 3 IDI | Bién dau tu cho nha may loc dau
3 | DCCS | Dong than cho nhu cdu chuyén ding 4 | ICR | Bién dau tu cho khau cracking
A S S A 5 ITF | Bién dau tu cho nha may nhiét dién dau
4 DCTC Deng than di vao cac nha may nhiét i :
dién 6 IEH | Bién dau tu cho cac nha may thuy dién
5 DCUT | Dong than cho nhu cau dung nhiét 7 I[EE | Bién dau tu cho cac nha may dién gi6
6 PIDI Dau tho di vao cac nha may loc dau g UG Bién dau tu cho céc thiét by nhiét dung
than
. DICR Dong ban thanh pham di vao khau
cracking 9 IUF | Bién dau tu cho cac thiét bi nhiét dung dau
Dong san phém tif chuing 4t cho nhu 10 IUE | Bién dau tu cho cac thiét by nhiét dung dién
8 DICA N A
cau xang-dau
\ . R 0 s . . Ev?ao = Era + Etf;l’l thﬁ/t - Era = nXEvéo
9 CRDF Df) ng bnan thanhﬂpham tir cracking di Trong d6 1a hiéu suit clia qud trinh bién d6i.
vao khau pha tron Vi du tir hé thong ning lugng dudc trinh bay &
Dong ban thanh pham tif chung cat di Hinh 1 tai nit van chuyén va phan phdi than (DC)
10 DIDF vao khau pha tron chiing ta c6 thé thi€t1ap diéu kién can bing:
C1DC,+C2DC,=DCCS,+ DCTC,+ DCUC;
11 DFUF | Dong dau nang cho nhu cau nhiét Trong d6:
Dona du nana di vao nha mav nhiat e CIDC,la dong than sdn xudt néi dia tai nam t
12 | DFTF | ongdaunang yhie e C2DC, l& dong than nhdp khdu tai ndm t
dién dau ! R
e DCCS, la lugng than ding cho nhu cau chuyén
c Dong san phamtinhiétdignthandén | ding taindmt
13 | TCDE khau truyén tai va phan phéi dién o DCTC, la lugng than dung cho nha mdy nhiét
diéntaindamt
Dong san pham tir N/M thly dién dén e DCUC, la lugng than ding cho nhu cdu nhiét
14 EHDE . PP o g .
khéu truyén tai va phan phdi dién tai namet.
Véi niit pha tron (DF) d€ san xuat dau ning FO,
khau truyén tai va phan phdi dién DIDF, + CRDF, = DFTF, + DFUF,
Déng san pham tii N/M NB dau dén Trong do:
16 | TFDE ng San phitit il AT et e DIDF, la dong bdn thanh phdm digc sin xudt
khau truyén tai va phan phdi dién N M.
tie chung cdt tai nam t
Dong dién nang cho nhu ciu chuyén e CRDF, dong bdn thanh phdm digc sdn xudt tir
17| DEES dung cracking tai ndm t
o DFTF, la lugng dau néng ding cho nha mdy
18 DEUE | Dong dién nang cho nhu cau nhiét

nhiét dién ddu tai nam t
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e DFUF, la lugng dau ding cho nhu cau nhiét tai
namt

Tuong ty nhu viy chiing ta ¢6 thé thi€t 1ap didu
kién cAn biing cho cac niit khac.

Cdc dieu kién vé ndng lic ciia thiét bi:

Dong ning lugng di qua cdc cong doan sin xuat,
bi€n ddi hoic sit dung khong dugc vugt qua kha
ning cuc dai clia c4c thi€t bi hién c6 va dudc xay
dung mdi trong ky nghién cttu.

Vi du ching ta ¢c6 UCUT, la dong than di vao
khau st dung than cho muc dich nhiét tai nim t. Goi
CUC; la nang lyc cyc dai clia cic thi€t bi nhiét ding
than, IUC, 1a nang lyc mdi cta cdc thi€t bi nhiét
dung than dugc xay dung trong ky. Lic nay, ching
ta c6 diéu kién rang budc han ch& vé ning lugng
clia cdc thi€t bi nhiét diing than:

UCUT, <CUC, +1UC,

Tuong ty, néu goi CDI, 1a ning lyc cyc dai cla
nha mdy loc dau (nit DI) tai ndm t va IDI, 12 ning
luc loc dau dude ddu tu mdi dua vao van hanh tai
nim t, ching ta c6 diéu kién rang budc vé ning luc
tdi da cia khau loc dau:

PIDI; <CDI, +IDI,

Cdc rang budc vé théa méan nhu cau:

Nhitng rang budc nay mang y nghia la viéc
cung cip clia cdc ngudn ning lugng khdc nhau cho
tirng dang st dung cu thé khdng dudc nhd hon
mtc nhu cau.

Tic 1a tdng sin phim ning lugng cudi cling
dugc sén xudt d6i vdi tiing dang ning lugng (than,
dau, khi, dién) khong dudc nhé hon nhu ciu cida
nén kinh t€ tai thdi diém quy hoach.

Viduy: DICA, + CRCA, >DCA,

Trong do6:

e DICA,: San phdm xdng dau dugc san xudt tic
chung cdt tai ndm .

e CRCA,: Sdn phdm xdng ddu digc sin xudt tic
Craking & nam .

e DCA,: Nhu cau vé san phdm dau* & ndm .

Hodc d6i v6i nhu cau nhiét (ndt UT), chiing
ta co:

UCUT, + UFUT, + UEUT, >CUT,

Trong do:

e UCUT, la dong than cung cdp cho nhu cdu
nhiét tai nam t
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e UFUT, la dong dau FO cung cdp cho nhu cdu
nhiét tai namt

e UEUT, la dong dién cung cdp cho nhu cdu
nhiét tai ndm t

o CUT, nhu cdu sit dung nhiét’ ciia nén kinh t¢'tai
namt

D3&i véi nhu cAu dién ning, ngudi ta phai tinh
dén san lugng dién ning cung cAp hang nim thda
min nhu ciu vé cong suit & cic thdi diém khic
nhau trong nim. Bén canh diéu kién rang budc vé
nhu cau dién ning, ngudi ta con phai thiét 1ap diéu
kién rang budc vé cong suat. Tic 1a cong suit cin
huy dong tir cdc nha mdy dién hién phdi khong
dudc nhd hon phu tdi cuc dai clia hé thdng.

Thong thudng ngudi ta bi€u dién d6 thi trién
khai ctia hé thng du6i dang mot ham rdi rac. Vidu
chia thanh 3 bic nhu Hinh 2. Piéu kién rang budc
thda min nhu cau cdng suit cla hé thdng dién dugc
thi€t 1ap cho tirng bac cta d6 thi. Téng cong suit
huy dong clia hé thong khong dugc nhd hon phu tai
cuc dai P1, P2 hodc P3.

Hinh 2: Bé thi phu 1di trién khai
cua hé théng dién

A
P1

k P2 i

»
>

Mot mo hinh con dudc st dung d€ x4c dinh ch&
dd 1am viéc toi uu cho hé thdng ng vdi tirng bac
cong suat clia db thi phu tdi. M6 hinh cho phép xdc
dinh vi tri 1am viéc (cong suit huy dong & tirng thoi
diém), @6 dai thsi gian van hanh trong nim cia
ting loai nha may.

N&u goi:

o X; (12 cong suat khd dung clia nha mdy i § thai
ky t;

° Ai,p,t 12 phan cong sudt ma nha mdy i dugc huy
dong déng gép ng véi bac cong suit P clia hé
thong dién tai thoi di€ém t;
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e B, 1a cOng sudt yéu cau clia h¢ thong ing véi
bic cong sudt p tai thdi di€m t;

Rang budc vé cong suit lic nay ¢ thé viét:

Z Az P tXl t> B

Cdc diéu kién rang buoc khdc:

Bao gdm cic rang budc vé tai chinh, mdi trudng,
han ch& vé ty 1& nhap khiu ning lugng, bit budc
khai thic cdc ngudn ning lugng ndi dia, ty 1& bit
budc d6i v6i dang ning luong tdi tao,...

Vi du ngudi ta mudn ty 1& nhap khiu ning lugng
khong dudc vugt qui 50% tong tiéu thu ning lugng
so cip trong ky nghién cttu. V6i hé thong ning
lugng dugc md ta tai Hinh 1 thi ning lugng nhip
kh&u 12 than (C2) va dau thd (PI). Cac ngudn ndi
dia gom: than (Cl), thidy dién (EH) va dién gi6
(EE). Téng céc dong ning lugng sd cip dugc cung
cap trong ky Ia:

C1DC, + C2DC, + PIDI, + EHDE, + EEDE,

Diéu kién rang budc han ch€ lugng ning lugng
nhap khiu dugc viét:

C2DC, + PIDI, <0.5(C1DC, + C2DC, + PIDI,

+ EHDE, + EEDE,)

Hoic nha quin ly c6 thé mong mudn tong ning
lugng tdi tao (thiy dién va dién gi6) khong dugc
nhd hon 20% t6ng tiéu thu ning lugng sd ciAp cla
qudc gia. PE théa min mong mudn nay, ching ta
¢6 thé thiét lap diéu kién rang budc:

EHDE, + EEDE, >0.2(C1DC, + C2DC, +PIDI,

+ EHDE, + EEDE,)

Hoic @€ han ch€ viéc phat thai gdy 6 nhiém tir
viéc str dung than, ngudi ta mong mudn nhiét dugc
cung cap tr cdc thi€t bi dung than khong vugt qua
20% tong nhu cau nhiét trong ky. Chiing ta c6 diéu
kién rang budc:

UCUT, <=0.2(UCUT, + UFUT, + UEUT,)

4.2.1. Ham muc tiéu

D6i v6i bai todn Quy hoach phét trién (QHPT)
hé thdng ning lugng dudc trinh bay dudi dang mot
bai todn quy hoach tuyén tinh thi dang ham muc
tiéu thudng dugc sit dung nhat 1a cuc ti€u héa tdng
chi phi vé du tu va khai thac cAn thiét cia hé thong
dé théa man nhu ciu clia cdc hd tiéu thu trong ky
nghién ctu.

Tuong tng v6i 2 dang bi€n cda bai todn, ham
muc tiéu ciing bao gdm 2 thanh phan:

a. Thanh phan tuong tng vdi cdc bién khai théc:
Goi:

- X; ; la bién twong ving voi mot dong nang ligng
ditrénddy cungi(i € E;) 6 namt. Vi Ey la tdp hop
cdc day cung divao niit k.

- Cy; sudt chi phi d¢ bién doi cdc dong nang
luong tai niit k

-ala hé s6 chiét khdau

-T'la do dai thoi gian cua ky nghién ciiu.

Thanh phan tht nhit cda him muc tiéu dugc

viét:
z il C k,t
X,
ieEkx t=0 (1 + a ) :

b. Thanh phin tuong ting véi cac bién dau tu:

Goi:

-K;latap hop cdc diém niit c6 hoat dong dau tu

- X1 la bién dau twe gdn cho mit k & nam ¢

- Iy, sudt dau tu gdn cho niit k tai ndm t

Thanh phan thl’r 2 c thé” viét:

Sy e

k,t
keKp (= 0 (1 + )
Nhu vay ham muc tiéu cia m6 hinh Ia:

e Ck,t
0B = ) ) (1+—a)fX""

ieEk t=0

ZZ (1+a) Xis

kek; t=0

+

4.2.2. Chia khodng thoi gian va dang moé hinh
dong

Gia thi€t ching ta ti€n hanh xay dung chuong
trinh phat trién hé thdng ning lugng cho thdi ky dai
30 ndm va buGc thdi gian quy hoach la 1 ndm.

Nhu vay, khi xét dé€n yéu t§ thdi gian thi mdi
bi€n s8 clia chuong trinh s& c¢6 30 gi4 tri biéu dién
gi4 tri ca bi€n s& nay trong vong 30 nim clia thdi
k¥ nghién ciu.

Ciing tuong tu nhu vay, mdi didu kién rang budc
ciing phai dugc bi€u dién 30 14n véi cac gid tri khac
nhau ctia v€ phai. Nhu vay, kich thudc ctia mo hinh
s& tré nén ratlon.

Trong thyc t&, ngudi ta chia khodng thdi gian
nghién cttu thanh nhiéu khodng thdi gian con (tir 5
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cho d&€n 10 ndm cho mot khodng thdi gian con). Chi
c6 1 gid tri 4n s6 biu dién mot bién clia chuong
trinh cho mdi khodng thdi gian con.

D3i vdi bién khai thac, gid tri clia 4n s biéu thi
dong niing lugng di trén day cung & ndm cudi cing
cta khoang thdi gian con.

D3&i v6i bién ddu tu, gid tri 4n s6 biéu thi ning
luc sdn xudt clia hé thong dugc xay dung mdi trong
cé khodng thdi gian con.

V& mit ciu triic, cidc rang budc vé qud trinh
bi€n ddi ning lugng, cdc rang budc théa min nhu
cau clia cdc ho tiéu thu dude md td doc 1ap cho titng
khoang thdi gian con.

Cédc rang budc vé dau tu va kha ning cda thiét
bi 12 nhitng rang budc ddm nhan chic ning lién k&t
giita cdc khdi cia mo hinh. Hinh 3 thé hién so db
khdi cia md hinh dong.

Pé& mo ta rd hon ciu tric va vi tri cdc bién lién
k&t trong md hinh dong ching ta trd lai cac thong s6
clia hé thong ning lugng dugc md ta trén Hinh 1.
Gia thi€t bai todn quy hoach dugc thi€t 1ap cho
khoang thoi gian 15 niam (2021 - 2035) va dugc
chia thanh 2 thdi ky: thgi ky 1 (2021 - 2025) va thGi
ky 2 (2026 - 2036). Tir danh séch céc bi€n dugc md
td trong cdc Bang 1 va 2, ta c¢6 danh sach cac bi€n
tuong ng vdi tiing thdi k¥ quy hoach la: (Béang 3,
Bang4)

Hinh 4 minh hoa vi tr cdc diéu kién rang budc
doc 1ap, cac diéu kién rang budc lién két trong mot
md hinh dong.

Khi chia thoi gian quy hoach thanh nhitng
khodng thdi gian con, mdi bi€n dai dién cho 1
khodng thdi gian con. Liic nay gia tri clia cic bién
¢ y nghia nhu sau:

Hinh 3: S0 dé thé hién sy lién két gifa cac khéi cua mé hinh déng

Cac rang budc thai ky 1

Cac rang budc thai ky 2

V& phai thai ky 1

V& phai thdi ky 1

Cacrang budc thoiky ... V& phai thai ky 1

Cac rang budc khdi lién két

V& phai khai lién két

HAM MUC TIEU

Bdng 3. Danh séch cac bién khai thac

Mb tA bigh Bi(:e’n k‘h.ai‘théc Bic:a'n k‘h.ai‘théc
6 thoiky 1 6 thoi ky 2

Dong than noi dia di vao nat van chuyén va phan phéi than C1DC, C1DC,
Dong than nhap khau di vao ndt van chuyén va phan phéi than C2DC; C2DC,
Dong than cho nhu cau chuyén dung DCCS; DCCS,
Dong than di vao cac nha may nhiét dién DCTC, DCTC,
Dong than cho nhu cau dung nhiét DCUT, DCUT,
D4u tho di vao cac nha may loc dau PIDI, PIDI,
Dong ban thanh pham di vao khau cracking DICR4 DICR,
Dong san pham ti chung cat cho nhu cau xang-dau DICA, DICA,
Dong ban thanh pham tu cracking di vao khau pha tron CRDF; CRDF,
Dong ban thanh pham ti chung cat di vao khau pha tron DIDF4 DIDF,
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Mb ta bigh Bi?’n k‘h.ai‘théc Bit:a'n k‘f'!ai‘théc
6 thoi ky 1 Gthaiky 2

Dong than noi dia di vao ndt van chuyén va phan phéi than C1DC; C1DC,

Dong than nhap khau di vao ndt van chuyén va phan phéi than C2DC; C2DC,

Dong than cho nhu cu chuyén dung DCCS; DCCS,

Dong than di vao cac nha méy nhiét dién DCTC4 DCTC,

Dong than cho nhu cau dung nhiét DCUT, DCUT,

D&u tho di vao cac nha may loc dau PIDI, PIDI,

Dong ban thanh pham di vao khau cracking DICR DICR,

Dong san pham tui chung cat cho nhu ciu xang-dau DICA, DICA,

Dong ban thanh pham tu cracking di vao khau pha tron CRDF; CRDF,

Dong ban thanh phdm tu chung cat di vao khau pha tron DIDF, DIDF,

BdAng 4. Danh sach céc bién déu tu

Mo ta bién Bién khai thac & thai ky 1 Bién khai thac & thai ky 2
Bién dau tu cho khai thac than noi dia IC14 IC1,
Bién dau tu cho nha may nhiét dién than ITC, ITC,
Bién déu tu cho nha may loc dau IDI4 DI,
Bién dau tu cho khau cracking ICR; ICR,
Bién dau tu cho nha may nhiét dién dau ITF, ITF,
Bién dau tu cho cac nha may thly dién IEH, IEH,
Bién dau tu cho cac nha may dién gi6 IEE, IEE,
Bién dau tu cho cac thiét bi nhiét dung than IUC, IUC,
Bién dau tu cho cac thiét bi nhiét dung dau IUF4 IUF,
Bién dau tu cho cac thiét bi nhiét dung dién IUE, IUE,

Hinh 4: Minh hoa vi tri céc diéu kién rang budc déc Iap, cac diéu kién rang budc lién
két trong mét mé hinh déng

CIDG IR S C2 DGR 1C S-SR 1) -1 B DG i = 0
DIDFF + CRDF, - DFTF -  DFUR = 0
DICA;  +  CRCA; >  DCA;
UCUT, + UFUT, +  UEUT, > omn
0.8UCUT, - O0.2UFUT, - 0.2UEUT, = o
0.5C1IDC; - 0.5€2DC; -  O5PIDh + OSEMDE: +  0.5EEDE B 0
cibc, +  €DC - DS, - DETC; - DCUG = o
DIDF, + CRDF, - DFIFl, -  DFUFR, = v
DICA; +  CRCA; > DCA;
UcUT, +  URUT, +  UEUT, > omn
0.8UCUT, - 0.2UFUT, - 0.2UEUT, < 0
0.5CIDC, - 0.5C2DC; - OS5PID,  + OS5EHDE, + O.5EEDE, | > 0
ucut, - e, < cug
PIDI - 1Dl < Dy
e, + o, - e, < oG
1Dl +  PIDL . DI < CDh

HAM MUC TIEU
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- V6i bién khai th4c thi dong ning lugng vao va
ra & mdi nit chinh 1a dong ning lugng & nim cudi
clia khodng thdi gian con. Vi du PIDI; 1a dong diu
thd di vao nha mdy loc diu tai nim 2026 hoic
TCDE, la dong dién nang sdn xudt ra tif nha may
nhiét dién than vao nam 2035.

- V6i bién dau tu, gia tri ctia bién thé hién tdng
ning luc cla thiét bi di duge dau tu trong toan bo
thdi gian con. Vi duy IUF, 1a ndng lyc dugc dau tu
mdi cho cdc thi€t bi nhiét diing dau trong toin bo
khodng thai gian 2021 - 2026. Hodc, IEE, la ning
Iuc duge dau tw méi cho cdc nha may dién gié trong
toan bd khodng thdi gian 2026 - 2035.

Chinh vi vay, viéc tinh chi&t khau cho c4c hé s§
clia ham muc tiéu c6 sy khac nhau ddi véi 2 loai
biénnay.

Né&u goi t 1a nim dau va k 12 nim cudi clia thdi
ky con. Tong thdi gian ctia thdiky conlan (n=k -
t). Hé s& chi€t khau 1dy biing a. Lic nay, hé sd chiét
kh&u a; ing v6i bi€n khai thac 1a:

1
(1+ )

Con hé so chi€t khiu o, Gng véi bi€n ddu tu
bing trung binh tdng chiét khiu trong cd khoing
thdi gian con.

Tuc la:

o=

TAILIEU TRICH DAN:

1 &
=— Z::
3. Kétluan

Bai bao da gidi thiéu ndi dung va quy trinh cac
budc xay dung mot bai todn quy hoach ndng lugng.
DPay 1a mot qud trinh rit phic tap va khé khin. Véi
hé thong ning lugng clia mdt qudc gia, quy mo ciia
mo hinh ¢6 thé 1én hang nghin bi€n va hing nghin
diéu kién rang budc. Liic &6 néu qua trinh xay dung
mo6 hinh vin ti€n hanh thd cong thi chic chin
khong thé tranh cdc sai s6t va nham 1dn. D€ hd trg
cho qué trinh xay dyng md hinh, nhip cac dit liéu
diu vao va gidi cdc bai todn quy hoach, cic trung
tam nghién ctu vé kinh t& ning luong trén thé gidi
da ti€n hanh xay dung cdc bd cong cu hd trg®.
Trong d6, viéc thiét 1ap so dd ctia hé thdng ning
lugng quy hoach, thi€t 1p cic diéu kién rang budc
ctia mo hinh, tinh todn cdc hé s6 cia hAm muc tiéu,
khd&i dong qua trinh tinh todn tim phuong an t8i uu,
in 4n cdc k&t qua, cdc bdo cdo,... déu dugc ti€n hanh
tu dong. Nhém quy hoach chi ti€n hanh chuin bi
cac s0 liéu dau vao, md ta nhu cAu, md td danh muc

1+oc)’

cédc nha mdy hién c6, danh muc cidc nha mdy dy
ki€n xay dung trong twong lai vdi cdc thong s6 kinh
t& - k¥ thuat theo yéu cau,... 1am cho cdng viéc tr§
nén dé dang hon rit nhiéu m

'Najmeh Neshat, Mohammad Reza Amin-Naseri, Farzaneh Danesh (2014): Energy Models: Methods and
Characteristics. Journal of Energy in Southern Afirica, vol 25 N04 (11/2014) 101 — 111.

WASP: Wien Automatic System Planning Package
SEFOM: Energy Flow Optimization Model

*DCAt 12 s6 liéu vé nhu cau dudc cung cap tir bai todn du bio.

SCUTt 1a s6 liéu vé& nhu cau dugc cung cAp tir bai todn du bdo.

SHién nay, & Viét Nam, cdc nhém nghién cttu vé quy hoach ning lugng dang st dung cic md hinh:

- WASP (Wien Automatic System Planning Package)
- EFOM: Energy Flow Optimization Model

- TIMES: The Integrated MARKAL EFOM System

- MARKAL (MARKet Allocation)
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MODELLING ENERGY PLANNING PROBLEMS
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ABSTRACT:

This paper is to provide readers with knowledge and skills to model energy planning
problems. This paper also aims to help readers understand the meaning of variables in a
planning model, and know how to prepare numerical data, read and analyze results by using
planning software like Markal, Times and Wasp.
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