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Tong quan vé cac md hinh du bao nang lwong — kha nang ap
dung md hinh dw bao POLES cho Viét Nam trong béi canh hién
nay

Lé Minh Thong

Khoa Kinh té'va Qudn tri kinh doanh, Truong Pai hoc Mé - Pia chdt, Viét Nam

THONG TIN BAI BAO TOM TAT

ﬁlﬁ&} trt')r}h:26/8/2020 Ndng lwong déng mét vai tro rdt quan trong trong sw phdt trién ctia mét
nan bal qudc gia xet trén nhiéu khia canh tir kinh té, xa hoi, méi truomg dén an ninh
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POLES. lai. Bai bao nay sé tong hop vé mé hinh dw bdo ndng lwong trén thé gioi
: trong dé di sdu tim hiéu mé hinh POLES va xem xét khd ndng dp dung ctia né
trong dw bdo ndng lwgng & Viét Nam.
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1 Mé& dau tiéu thu nang lwgng quy mo Ién gay ra nhitng hé

Nang lwong dong vai tro thiét yéu cho moi hoat
dong cda cac qudc gia, nhat 1a doi véi cac quoc gia
dang phat trién. Mic tiéu thu nang lwong trong vai
thap ky gan day da tang theo cip s6 nhan trén toan
cau. Nguoi ta woc tinh rang viéc st dung ning
lwong cong nghiép & cac nuwéc dang phat trién
chiém khoang 45+50% téng mic tiéu thu nang
lwong thuwong mai. Cac nguén nang lwong truyén
thong khéng tai tao nhw than, dau mé khi dét hién
nay chiém ty Ié chd yéu trong co cdu ndng lwong
cua cac qudc gia dang phat trién. Viéc san xuat va
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luy véi méi trweong. Do dé, cac nha hoach dinh
chinh sach nang lwgng can xac dinh cac cach thirc
str dung nang lwong hiéu qua, hop ly va can xem
xét dén cac nguodn nang lwong thay thé ciing nhw
cac chinh sach giam thiéu 6 nhiém méi truong
chdng bién ddi khi hau. Viéc quan ly tai nguyén
nang lwgng maot cach t6i wu da tré nén cip thiét
doi v&i cac nha hoach dinh nang lwgng va chinh
sach. Do do6 can c6 nhitng ki thuat dé tinh toan
quan ly va dy doan chinh xac nhu ciu nang lwgng
trong twong lai. K€ tir nhirng nam 1970, sau hiu
qua cta cudc khiing hoang nang lwong toan cau,
da cé rat nhiéu nghién ciru vé xay dung mé hinh
dw bao nang lwgng trén thé gidi, day chinh la mot
thanh té rit quan trong ctia cac nha hoach dinh
chinh s&ch nham hoach dinh ning lwgng, xay



120 Lé Minh Théng /Tap chi Khoa hoc Ky thudt M6 - bia chdt 61(5), 118 - 124

dwng chién lwgc va dé xuit cac chinh sach nang
lwgng cho tirng quaoc gia, khu vuc.

Trong hai thap ky qua, Viét Nam da tirng buéc
vuwon 1én tré thanh mot trong nhivng quoc gia cé
téc do tang trwdng kinh té nhanh trén thé gidi.
Gan lién véi su tang truedng nén kinh té Viét Nam
la sy gia tang khong ngirng vé nhu ciu nang
lwgng noi chung va nhu ciu st dung dién ning
noi riéng. Cac nghién ctru da chi ra téc do ting
treéng nhu cau nang lwgng cda Viét Nam, dac
biétla dién nang trong giai doan 2010 dén nay la
khodng 10%/nam, va dw bao toc d6é nay sé la
8%/nam trong giai doan tir nay dén 2035
(Danish Energy Agency, 2017), theo dé téng
nguon cung nang lwong so cip cda Viét Nam sé
tang 1én gan 60% vao nam 2035 (EREA & DEA,
2019). Sv gia tang khéng ngirng vé nhu ciu nang
lwgng, da khong chi khién Viét Nam tré thanh
mot trong nhdm cac qudc gia chiu anh hwdng lon
nhat cua bién déi khi hau, ma con la mét thach
thirc rat Ién dén van dé dam bao an ninh nang
lwong cda Viét Nam trong twong lai.

Hién nay dé dw bao vé ning lwong lam co s&
cho viéc hé tro thao luan va ra quyét dinh trong
qua trinh 13p quy hoach dé ra cac chinh sach dai
han vé nang lwgng, Viét Nam ciing da s dung
mot s6 cong cu, ki thuat dé xay dwng cac kich ban
dw bdo nang lwong trong twong lai dwa trén cac
mo hinh khac nhau. Cac kich ban dw bao nang
lwong chi yéu hién nay dwoc thé hién trong cac
bao cdo trién vong nang lwong cia Viét Nam dwdi
suw phdi két hop va ho tro gitra Bd cong thuong,
Ngan hang thé gi¢i va co quan nang lwong Pan
Mach, ciing nhw cac t6 chirc khac. Cac md hinh
dwoc st dung cht yéu hién nay trong bao cao trién
vong nang lwong Viét Nam hang nam la:

M6 hinh TIMES: day 1a m6 hinh dw bao bao
trum toan bé hé thong nang lwgng ca phan cung,
cau va khai thac nang lwong. Phwong phép luan
cia md hinh TIMES la t6i thiéu héa chi phi, dwoc
str dung rong rai dé cung cip thong tin cho qua
trinh 1ap quy hoach va hoach dinh chinh sach
nang lwong.

M hinh Balmorel: day 1a mé hinh chi tiét dw
bao cho linh vuc dién nang. Balmorel Ia m6 hinh
can bang kinh té ky thuat chi tiét phu hop cho
phan tich cac hé thong dién. M6 hinh cé thé thuc
hién t6i wu héa cad dau tw va diéu doé véi mot
nhém céc rang budc.

Mo hinh PSS/E: duing dé thé hién chi tiét mang
lwdi dién day 1a phan mém mé phong hé théng
dién dwoc stir dung dé phan tich su phat trién va
quy hoach dién lyc & Viét Nam

Nhw vay cé thé thiy viéc du bio ning luwgng
dwoc Viét Nam rat quan tam, tuy nhién cac mo
hinh du bao trén chwa tich hop dwoc hét cac phan
nganh nang lwong vao du bao, ciing nhw chwa dé
cap dwoc hét cac yéu t6 tac dong dén cung cau
nang lwgng: nhw xu hwéng dich chuyén nang
lwong, kha nang phat trién cia ndng lwgng tai tao
va nang lwong phi tuyén théng, sw bién déi cua thi
trwong nang lwgng toan cau, cac chinh sach lién
quan dén bién doi khi hiu, phat thai khi gay hiéu
rng nha kinh,... Pay chinh la nhirng théng s6 tac
dong rat I6n dén duw bao nang lwong trong twong
lai. Do d6 viéc nghién ciru tim hiéu lwa chon mé
hinh du bao cho phu hop trong diéu kién hién nay
dong vai tro quan trong trong viéc hoach dinh
chinh sach nang lwong trong twonglai & Viét Nam.

2. Tong quan vé mo hinh dw bao ning lwgng
trén thé gidi

Trén thuc té ¢é rat nhiéu mé hinh dw bao ning
lwgng da dwoc nghién ctru va xay dung dwa trén
cac quan diém va ky thuat khac nhau va cang ngay
cac mo hinh dwoc dé xuat cang c6 tinh tich hop
cao. C&c m6 hinh dy bao nang lwgng dwoc phét
trién theo su tién bo ctia cac qudc gia hay khu vuec,
no co6 thé dwoc xay dung dé€ du bao cho mot quadc
gia, khu vuc hay tham chi la toan ciu. Cac tién ich
duw bao cua cdc mé hinh ciing rat phong phu tuy
thudc vao cac md hinh khac nhau nhw mé hinh
tinh v&i mé hinh déng, md hinh don bién so véi
m6 hinh da bién, mo hinh theo chudi thei gian véi
mé hinh hén hop (hybrid).

Sw phat trién cda thi trwong ndng lwong ciing
nhw cdc moi quan tdm téi chinh sach an ninh nang
lwong, bién dong gia nang lwgng va méi quan tam
vé van dé moi trweong da anh hwéng Ié6n dén mé
hinh dw bdo ning lwong trong thoi gian gén day.
Ngoai ra, nhirng cai tién 1&n trong cdng nghé thong
tin va truyén théng, va nhirng lo ngai gia ting vé
ning lwong da dan dén sy phat trién cta cac mo
hinh dw bao trong cac thap ky qua.

Céc loai md hinh dw bao nang lwong khac nhau
c6 thé ké dén do6 1a moé hinh 13p ké hoach nang
lwong, M6 hinh nhu cau cung cip nang lwgng, mo
hinh dw bao, mé hinh nang lwgng tai tao, m6 hinh
giam phét thai, mé hinh t6i wu héa nang lwong. Cac
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moO hinh nay dwoc xay dwng dwa trén cac phwong
phap truyén théng nhw chudi thoi gian, mé hinh
hoi quy, ARIMA ciing nhw cac m6 hinh dya trén
phan mém may tinh nhw logic mo, thuit toan di
truyén va mang nhan tao dang dwoc str dung rong
réi (Jebaraj va Iniyan, 2006) (World Bank, 2009)
(Suganthi and Samuel, 2012) (IEA, 2019). Duéi
day 1a tém lwgc mot s6 mé hinh dw bao ning
lwong.

M0 hinh chubi thoi gian: 1a mo hinh don gian
nhat trong s6 cac mo6 hinh st dung phan tich xu
hwéng chudi thoi gian dé ngoai suy nhu ciu ning
lwong trong twong lai.

M6 hinh hoi quy: dwa trén cac bién sé dé xay
dwng cac phwong trinh héi quy dwoc st dung dé
dw bao nhu cau nang lwong vé than, diu, khi dot,
dién.

M6 hinh kinh té lwgng: Cac mé hinh kinh té
lwong twong quan nhu cau nang lwgng véi cac
bién kinh té vi mo6 khac. Cac mé hinh kinh té lwong
dwoc phét trién dé duw bao mic tiéu thu nang
lwong dwa trén cac bién nhw GNP, gia nang lwong,
cong nghé, dan sé,...

M6 hinh phan ra: Hai phwong phéap pho bién dé
phan ré la tiéu thu nang lwgng va phwong phap
cuong dd nang lwong. Trong phwong phap tiéu
thu nang lwong, cac hiéu rng co ban dwgc chi dinh
c6 lién quan dén sy thay doi mirc do trong san
Xuit, thay doi cau trdc trong san xuit va thay doi
cwong do nang lweng cta nganh; trong khi trong
phwong phap cwong do nang lwong chi xem xét
dén thay doi cau truc va cwong do st dung nang
lwong.

M6 hinh hop nhat: Cac mé hinh hgp nhit da
dwoc stt dung véi cac mo hinh da bién dé kiém tra
anh hwdng cta téng san pham quéc ndi, thu nhap,
suy thodi, dan s6 va gid nang lwgng doi véi nhu cau
nang lwong & cac quéc gia khac nhau.

M6 hinh ARIMA: Cac mé hinh ARIMA da dwoc
st dung rong rai trong dw bao nhu ciu nang
lwong. Phwong phap nay str dung cac tham sé nhit
dinh lién quan dén mirc d6 phu hop va khoang tin
cay trong dw b&o. Cac mo hinh dv bao khac nhau
dwoc dé xuit cho cac loai nang lwgng khac nhau
nhw diu, khi d6t tw nhién, than, ning lwong mat
troi,...

Mo hinh mang lwéi nhan tao (ANN): Trwérc day,
cac hé thong chuyén gia va mang luéi nhan tao da
dwoc str dung réng rai dé du bao vé truyén tai
dién. Trong thoi gian gan day, dang md hinh nay

ciing dang dwoc st dung cho cac dw bao nhu ciu
nang lwong dai han trén co sé xem xét cac bién s
kinh té vi m6. M6 hinh mang lwéi nhan tao dwoc
str dung dé dw doan mic tiéu thu ning lwong nhw
than, dau mé, khi tw nhién va cac dang nang lwong
tai tao khac.

Mo hinh dw bao xam (Grey prediction models):
Dw bao xam da tré nén pho bién trong thip ky qua
vi tinh don gian va kha niang mo ta hé thong chwa
biét bang cach str dung mot vai diém dix liéu. Nhu
ciu nang lwong ¢é thé dwoc coi la van dé hé thong
xdm dwoc du bdo thong qua mot s6 yéu t6 nhw
GDP, thu nhap, dan s6 - nhirng yéu té dwoc biét la
anh hwdng dén nhu ciu nang lvgng nhung chinh
x&c thi chiing anh hwdng dén nhu cau nang lwong
nhw thé nao thi thdng qua mo hinh nay sé dwoc
mé phong lam ro.

M6 hinh dau ra dau vao (Input-output): md
hinh dau ra dau vao dwoc st dung dé danh gia cac
thay ddi kinh té va xa hoi sé anh hwéng dén cac
yéu cau nang lwong va ceong do ning lwong nhw
thé nao. M6t md hinh ting trudng dwoc tich hop
v&i mé hinh d4u ra dau vao dé phan tich tac déng
cda tang truwdng kinh té€ dén mic tiéu thu nang
lwong.

Cac mo hinh thuit toan logic/di truyén mo: la
mod hinh st dung thuit toan logic me, di truyén
mo dé xay dung nén cac phan mém dw bao nhu
ciu nang lwong. Pay 1a dang mé hinh dw bao nang
lwong dang dwoc phat trién trong nhirng nam gan
day nhét la trong linh virc dién nang.

M6 hinh tir duwdi 1én (Bottom up models): la
dang mé hinh dang dwoc quan tdm phat trién va
dworc str dung rong réi hién nay trong dv bao nang
lwgng. Pay la mot ki thuat dong, la mot cong cu
phan tich cé thé dwoc diéu chinh &€ mo hinh héa
cac hé théng nang lwgng khac nhau & cap quoc gia,
va khu vuc. Dang md hinh nay dwoc st dung dé
nghién ctiu tic dong cia nhitng thay déi chinh
sach vé nang lwgng, cac chién lwoc giam thiéu
carbon ciing dwoc dwa vao md hinh. Mot s6 mé
hinh dang nay dang dwoc s dung rong rai trén
thé gi¢i nhw WEM, MARKAL, TIMES, LEAP,
POLES, NEMS,...

3. M6 hinh dw bao nang lwg'ng POLES

Trong s6 cac md hinh dwoc st dung dé danh
gia hé théng nang lwong va chinh sach khi hau, mé
hinh POLES (Prospective Outlook on Long-term
Energy Systems) cung cap m0 ta rat chi tiét va
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toan dién vé hé théng nang lwong quoc gia va quoc
té, v&i mirc do kha nang tich hop tot véi sw phat
trién cong nghé trong linh vwec nang lwong, cé tinh
dén cac co ché chinh sach diéu chinh linh hoat cia
cung, cau niang lwong cling nhw sy thay doi gia ctia
cac loai nang lwgng. M6 hinh nay ciing cho phép
tich hop va phan tich tac dong ctia c&c chinh sach
khi hau quéc gia, qudc té (Criqui, 1996). Pay la mo
hinh du bao dang tr dwéi 1€n (Bottom — up), da
dwoc phat trién trén 20 ndm bédi Trung tam
nghién ctru nang lwgng cua Vién han 1am khoa hoc
Phé&p (CNRS) phdi hop véi Uy ban chau Au, va hién
dang dwoc tiép tuc phat tién badi t6 chirc nang
lwgng Enerdata. POLES Ia m6 hinh dw bao nang
lwgng tam thé gi¢i. M hinh nay hién dang dwoc
str dung béi cac co quan chinh phd va cdc cong ty
nang lwgng I6n trén toan thé gidi dé du bao chinh
xac can bang niang lwong hang ndm cho 66 qudc
gia va khu vuc cho dén nam 2050 tham chi tGi
nam 2100 (Enerdata, 2019).

M6 hinh POLES la md hinh mé phoéng cho sw
phat trién lau dai cua hé théng nang lwong & cac
khu vuc khac nhau trén thé gi¢i. Muc tiéu cua
POLES la phan tich va dw bao cung va ciu vé cac
san pham nang lwong, gid nang lwong, cling nhw
tac dong caa bién doi khi hiu va chinh sach nang
lwong dén thi treong nang lwgng. Trong md hinh
POLES, nhirng tham s6 dau vao nhu sw phat trién
kinh t& va dan sé ctia moi qudc gia hoic khu vuc
chinh trén thé gidi, nhitng chinh sach vé nang
lwgng, nhirtng han ché vé phat thai carbon dwoc
coi la cac bién ngoai sinh; trong khi cac bién dac
trung cho hé thdng nang lwong nhw san lwong,
tiéu thu cling nhw gia nang lwong dwoc coi la cac
bién ndi sinh (Mima, 2013). U'u diém ctia m6 hinh
POLES la phéi két hop dworc cac co sé dir liéu cua
hau hét cac dang nang lwong, cac thi tredng cia
cac dang nang lwong chinh trén thé gi¢i vao mo
hinh ciing nhw tich hgp dwoc cac ky thuat céng
nghé lién quan dén san xuit, tiéu thu nang lwgng
(Enerdata, 2019). Vi vy cac du bao vé nang lwong
cia POLES dam bao tinh chinh x&c va tin ciy, né
c6 thé dwoc str dung dé dw bao vé nang lwgng cho
tirng quéc gia, tirng khu vuec va toan ciu. Hinh 1
dwéi ddy mo ta cau trac hé thong ctia mé hinh dw
bao POLES.

Cac tinh nang dw bao co ban cia md hinh
POLES:

- Xay dwng cac kich ban dw béo chi tiét cua hé
thong nang lwong: véi muc tiéu la giam bot sw

khong chac chan trong sw phat trién twong lai ctia
tiéu thu nang lwgng va phat thai khi gay hiéu &ng
nha kinh (GHG) md hinh xay dwng céc kich ban co
s& hodc tham chiéu. Cac kich ban nay cé thé bao
gom mot loat cac chinh sach lién quan dén nang
lwgng: hiéu qua niang lweng, hd trg cho niang
lwong tai tao, chinh sach tai khéa nang lwong, diéu
kién ti€p can cac nguén nang lwong cia cac quadc
gia, khu vue,... Vi vay, mo hinh thuc hién bang cach
cung cap mot khung théng nhit chung dé phan
tich nhu cau & cac quoc gia hodac khu vuc khac
nhau trén thé gi¢i va cé tinh dén cac han ché vé
nguon cung ciing nhw déng thai gia ca trén thi
tredng quac té.

- C6 tinh dén céc chinh sach kiém soat khi thai:
muc tiéu ctia POLES la cung cip cac yéu té cho cac
phan tich toan cau vé cac chién lwoc giam GHG tir
goc dd quéc té. MO hinh POLES cung ciap mot
khung phéan tich phat thai GHG trong twong lai &
tat ca cac qudc gia, khu vuec va linh vuc st dung
nang lwgng twong déi chi tiét. K&t qua Ia, n6 cé thé
gilp cac quoc gia, cac khu vue xac dinh cac hanh
dong chién lwgc vé nang luwong co lién quan dén
chdng bién doi khi hiu.

- Phan tich sw phét trién cia cac cong nghé: mo
hinh POLES m6 ta chi tiét cac cong nghé ning
lwong mai va chu yéu trong hé thong nang lvong.
Cac théng s6 chinh dac trung cho chi phi va hiéu
suat, cling nhw qua trinh phat trién cta cac cong
nghé nay trén thuc té dwoc dwa vao mé hinh dé
cho phép mé phong s tién trién cong nghé khac
nhau twong &ng vé&i sw phat trién manh mé hon
hoac it hon cta cac chinh sach méi tredng nang
lwong.

- Panh gia chi phi can bién ctia viéc giam lwong
khi thai CO2 va mé phdng hé théng giao dich phat
thai: POLES gitip danh gia chi phi phu hop véi cac
muc tiéu phat thai quéc gia va cac nganh lién quan
trong trrong hop c6 va khdng c6 giao dich phét
thai. Phan tich nay bao gom viéc xac dinh cac muc
tiéu phat thai, va co ché linh hoat trong tirng nam
nhat dinh.

- Phan tich tac dong cda cac chinh sach nang
lwong va chién lwgc giam phat thai GHG trén thi
trwong nang lwong quéc té: POLES cho phép
nghién ctru cac van dé khac nhau nhw hiu qua cta
chién lwoc kiém soat khi thai d6i véi gia ciia nang
lwong hoéa thach trén thi treong quéc té, vé doanh
thu cta cac nha san xuat - xuit khiau hoic mic
thué carbon twong (rng & cac nuwéec tiéu thu,...
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Hinh 1. Cdu trac trong mé hinh dw bdo ndng lwong POLES.

Nhw viy c6 thé thay, mdé hinh dw bdo nang
lwong POLES Ia md hinh t6i wu dang dwoc ap dung
& nhiéu quéc gia trén thé gidi. V&i kha nang dw bao
dai han (t6i nam 2100), mé phdng can bang vé
cung ciu nang lwong cho ca hé thdng nang lwong
cta mot qudc gia, khu vuee. Ngoai ra n6 con cé cac
mo- dun doc lap dé du bao cho tirng loai nang
lwgng khac nhau va cho tirng linh vuece riéng biét.
Vivay str dung mé hinh dw bao nay sé dwa ra dwoc
nhitng duw bao chi tiét vé cac van dé lién quan dén
nang lwong ctia mot qudc gia hay khu vuc. Bén
canh do6 trong mo hinh POLES con c6 su tich hop
cac yéu to cong nghé khac nhau, cac gia dinh chinh
sach vé nang lwong, moi trueong, vé phat thai khi
gay hiéu &ng nha kinh,... d€ du bao. Py ciing la
cac yéu to sé anh hwdng rat I6n dén nhu ciu nang
lwong cuia cac qudc gia trong twong lai.

4. Két luan

Céac van dé nang lwgng c6 méi quan hé chat ché
nhung phirc tap véi cac hoat dong kinh té va tac
dong cda ching dén moi trwong. Do d6, trong bt
ky mé hinh du bao nang lwgng nao dwoc chon dé
phan tich céc kich ban, can thé hién sw twong tac
gitta cac chinh sach nang lwong, chinh sach khi
hau, dong théi thi trwomg va gia nang lwong.

Du bao nang lwgng c6 y nghia chién lwgc quan
trong, lam nén tang cho viéc thuc hién chién lwoc
phat trién kinh té xa hoi ctia quoc gia. Trong bai
canh tang cwong hoi nhiap va chi trwong phat
trién nganh ning lwong theo hwdng thi trweong,
dam bao cung c4p nang lwong day du, 6n dinh va
an toan cho cac yéu cau cua phat trién kinh té - xa
hoi — moi treong, cdng tac dw bao nang lwong
dong vai tro quan trong trong viéc hoach dinh cac
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chinh sach vé nang lwong, moi trueong trong
twong lai ctia Viét Nam.

Cé rat nhiéu mod hinh dwoc str dung dé danh gia
va du doan cac quan diém trung va dai han, tac
dong gitra nang lweng va bién doi khi hu. Trong
dé mo hinh POLES c6 s két hop rat nhiéu yéu té
dé dwa ra cac kich ban dw bao trén co s& xem xét
téng hoa cac yéu to tac dong tir cac yéu té vi mo
cia nén kinh té, thi treong nang lwong quéc té,
dén cac cong nghé dwoc str dung va chinh sach vé
nang lwong, vé phat thai khi gay hiéu rng nha
kinh,... déu dwoc dwa vao trong mo hinh. Vi viy c6
thé ndi day 1a mot mo hinh duw bao tét hoan toan
c6 thé 4p dung vao dv bao nang lwong & Viét Nam
nham dwa ra cac két qua dw bo chinh xac dang tin
cdy lam co s& nén tang cho viéc hoach dinh chinh
sach, chién lwoc nang lwgng trong twong lai & Viét
Nam.

Nhirng déng gop cua tac gia

Tac gia da khai quat héa cac mé hinh duw bao
nang lwgng hién nay trén thé gi¢i. i sau tim hiéu
nhirng dac diém chinh ciia mé hinh dy bdo POLES
dé chi ra tinh wu viét cia mé hinh nay trong cong
tac dw bdo nang lwgng hién nay, tir d6 dé xuit cho
viéc ap dung cho Viét Nam.
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