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TOM TAT:

M6 phéng hé thong ning lugng 13 mdt cong cu hitu ich c6 thé gitp cic nha hoach dinh chinh

sach trong viéc xdc dinh chién lugc d€ dat dugc muc tiéu gidm phat thai rong khi nha kinh vé 0.

Tuy nhién, viéc xuat hién va thay d6i nhanh chéng clia cic loai cong nghé gidm phat thai, tiét
kiém ning lugng, da thuc sy 12 mot thach thic rit 16n ddi vdi cdc nha mo hinh héa. BE dat dugc
muc tiéu phat thii rong bing 0, cic mo6 hinh mo phdng hé thdng ning lugng cin phai mé rong diéu
chinh theo 3 khia canh: (1) Pham vi (2) Chdc niang, va (3) Ij'ng dung. Bai bdo nay sé& trinh bay vé
cdc thach thifc ma cdc nha md hinh héa phai ddi mat, d€ tir &6 hinh thanh nén xu huéng mod phdng

hé thong ning lugng d€ ddm bio muc tiéu phat thai rong bing 0.
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1. Dit van dé

Trong nhitng thap ky gin day, viéc st dung
ning lugng trén toan thé gidi da ting theo cap s6
nhan, tr 8.588,9 triéu tdn dau tuong duong (Mtoe)
vao ndm 1995 1én 13.147,3 Mtoe vao nim 2015
(Dong et al., 2020). Téng mifc tiéu thu ning lugng
so cAp (khodng 80%) tir nhién liéu héa thach
(Zhang et al, 2017, Zerta va cdng su, 2018,
Jamshidi va Askarzadeh, 2019). Ning lugng va
dién ning 12 nhitng yéu cau thi€t y&€u quan trong
ddi v6i moi qudc gia, cang ngay tim quan trong
cia ning lugng cang dugc ning cao va st dung
nhiéu trong c4c linh vyc giao thdng, cong nghiép,
thuong mai. Nganh ndng lugng déng mot vai tro
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quan trong trong sy ting trudng kinh t€ clia qudc
gia, cling nhu' sy bén vitng vé moi trudng va xa hoi
(Bouzguenda va cdng su, 2019, Jefferson, 2006,
Rackliffe, 2014). Niing lugng 12 y€u t& then chot
trong viéc ddp &ng chuong trinh nghi su bén vitng
toan cau, 12 thach thifc chinh ddi véi cdc nude phat
dang phét (Iddrisu  va
Bhattacharyya, 2015, Pietrosemoli va Rodriguez-
Monroy, 2019). Cic nudc ngoai OECD dugc du
bdo sé& chi€ém 64,0% trong tong s& 739 ty BTU
tdng nhu ciu ning lugng thé gidi vao nim 2040
(IEA, 2017). Chau A dugc dy bdo 1a ndi c6 su
chuyén dich st dung ning lugng 16n nhat & cic
nudc ngoai OECD (IEA, 2017).
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Viét Nam la qudc gia dang phat trién c6 tdc do
ting trudng ning lugng 16n. Pi kém véi phét trién
kinh t& 12 viéc tiéu thu nhiéu ning lugng va cdc
van dé vé moi trudng. Theo Bdo cdo Ky thuit
ki€m ké qudc gia KNK ctia Viét Nam nim 2018
(B6 Tai nguyén va Moi trudng ndm 2018), trong
cdc linh vyc c6 phdt thdi KNK, ty 1& phdt thai
KNK nganh Ning lugng (bao gdm hoat dong giao
thong van tdi) I6n nhat chi€m 53,8%, Viét Nam da
xem xét va xdc dinh cdc muc tiéu gidm nhe phat
thdi KNK dén nim 2030 so vdi kich ban pht trién
thong thudng (BAU) qudc gia nhim gép phan s6m
dat dugc Théa thuin khi hdu toin ciu mdi sau
ndm 2020 (Thda thudn Paris), cling nhu @&ng phé
v4i bi€n d6i khi hau va dat duge muc tiéu gilt muic
tdng nhiét d trung binh trdi dat khong vudt qué 2
oC vao ndm 2100. Tai hoi nghi COP26, Viét Nam
da tuyén bo dat muc tiéu phat thdi rong bing 0
vao ndm 2050. Pay la mdt trong nhitng thach thic
rat 16n khong chi doi véi Viét Nam ma doi véi
toan thé gidi. V6i mic phat thai chi€m 53.8%, dé
dat dugc muc tiéu trung hoa ciac bon thi nganh
Ning lugng phdi phdt thdi rong gin nhu bing 0
vao nim 2050. Piéu nay da ditra cic yéucaucin
phai diéu chinh md hinh quy hoach téng thé ning
lugng, phdi xem xét dén cdc cong nghé hap thu va
Iuu trit cdc bon, ciing nhung cdc kich ban phat
trién d€ cdc qudc gia c6 thé dat dugc muc tiéu
trung hoa céc bon.

2. Cac moé hinh mé phéng hé thong ning
lugng

Ké tir nhitng nim 1970, cic mo hinh ning
lugng da ra ddi d€ nghién citu sy phat trién clia hé
thong ning lugng trong tuong lai (Gilliland, 1975;
Slesser, Nam 1975). Cic mo6 hinh nay dudc xay
dung theo cdc phuong phap khidc nhau, ching han
nhu st dung cdc phuong phdp ti€p cin theo kich
ban hoic ly thuyét trdo choi d€ md phdng su phat
tri€n c6 thé cé cda hé thdng ning lugng tdng thé
trong tuong lai hoic st dung d€ md ta cdc thanh
phan khic nhau cda hé théng ning lugng dé hiéu
cdch hé thong ning lugng hoat dong & mitc do chi
ti€t nhat dinh trong modt khodng thdi gian x4c dinh

(Bankes, 1993). M6 hinh ning lugng téng thé da
nghién cifu tirng thinh phan cta hé thdng ning
lugng va tuong tac gitra chiing nén da gidp cho céc
nha hoach dinh chinh sich tu duy c6 cau tric vé
viéc tdc dong qua lai clia ciu tric hé thong ning
lugng. M6 hinh ning lugng tdng thé da dudc si
dung trong qué trinh thdo luan chi€n lugc ning
lugng qudc gia, dic biét 1a khi nghién cdu céc
viéc gidm phat thai khi cdc bon clia hé thong ning
lugng (Waisman va cong sy, 2019), chién lugc
ning lugng va khi hau & rd't nhiéu qudc gia nhu
Vuong qudc Anh (Trutnevyte et al, 2016), Nam
Phi (Altieri et al, 2016) va Canada (Sawyer &
Bataille, 2016).

Théa thuin Paris nim 2015 va Bdo cdo dic
biét vé sy néng lén toan ciAu § mic 1,5°C
(Masson-Delmotte va cong su, 2018) ﬁy ban lién
chinh phi vé bién d6i khi hau (IPCC)), néu bat su
cAp thi€t can phii cé cdc hanh dong cit gidm phat
thdi manh mé hon dy ki€n trugc day, véi lugng khi
thdi CO, rong can dugc gidm xudng bing khong
vio khodng nim 2050 d€ gi6i han nhiét d6 ting
1én toan cau dirng & mic 1,5°C. Song song v6i dé,
lugng phét thai cia cdc khi khac CO, doi hdi mirc
gidm tuong Gng véi muc tiéu dudi 2°C. Mot s6
qudc gia da xay dung co ché luit phdp cho cic
muc tiéu phdt thdi rong khi nha kinh bao gdém
Vuong qudc Anh va Thuy Dién (CCC, 2019). P&
dat dugc muc tiéu, cdc nghién cttu chi ra ring phat
thdi rong cda hé thdng ning lugng phdi gin biing
0 hoic thim chi 12 Am, diéu nay thuc sy 12 thich
thic cho viéc xay dung mo hinh hé thdng ning
lugng quéc gia (Glynn et al, 2019; Oshiro et al,
2018; Pye et al, 2017). Muc ti€éu cang tham vong
thi cang gia ting thich thitc cho cdc nha md hinh
héa. Viéc xay dung mo hinh hé thong ning lugng
qudc gia s& phdi quan tim dé&n cdc gidi phdp gidm
phat thdi va vao nim muc tiéu phét thdi rong biang
0, thi toc do gidm phdt thdi nhanh hon, c6 xét dé€n
céc 19 trinh cong nghé nhién li¢u mdi, va x4c dinh
cdc cich ti€p can d€ xay dung chinh sich moi
trudng c6 bao gdm cid cdng bing xi hoi. Mot
thdch thic quan trong khdc 1a cdc md hinh hé
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théng ning lugng c6 quan tim dén mic d6 bat 6n,
s& thich ctia xa hdi va thuc t€ chinh tri hay khong
trong khi moi ngudi déu bi€t md hinh khong phai
12 dau vao duy nhat d€ ra quyét dinh va chi gi6i
han pham vi cdc doi tugng nghién citu

Mo hinh hé thdng ning lugng, trong tAm Ia
nhitng md hinh ning lugng tong thé (Pye &
Bataille, 2016), bao gém tit ci cdc linh vuc st
dung ndng lugng (tic 1a cong nghi€p, tda nha, van
tdi) va cdc linh vuc cung cap ning lugng (tic la
nhién liéu héa thach, sidn xuit dién va sin
xuit nhién liéu khdc, vi du hydro va nhién liéu
sinh hoc).

Viéc nghién cdu tdc ddng ctia muc tiéu cdc bon
trung tinh d€n cdc mo hinh ning lugng tdng thé sé
dugc xem xét & 3 khia canh: (1) Pham vi (2) Chitc
ning (3) Ung dung. Pham vi (1) quan tim dén
viéc 1am thé nao cdc mo hinh ¢6 thé duge md rong
d€ mo6 phdng cho mot tap hgp rong hon cic bién
phdp giam phat thai cdc bon, do rang budc ngay
cang chit cia muc ti€u phdt thdi. Chdc ning (2)
dé cap d&n kha ning clia cdc md hinh d€ thé hién
day dd hé thong ning lugng phat thdi rong bing 0.
Diéu nay sé dugc xdc dinh bdi ciu tric md hinh
(md hinh, cdc phuong trinh cd ban) va khd ning
lién k&t v6i mo hinh khic. Ung dung (3) gidi
quy&t viéc st dung thich hdp ciia cac md hinh dé
thuc hién phan tich chi€n ludc phdt thdi rong bing
0. Piéu nay bao gdm viéc xem xét y&u t& bat dinh,
thi€'t k& kich bdn trong qu4 trinh mo6 phdng.

Muc phdt thdi rong bing 0 di lam cho quy
hoach ning lugng t5ng thé doi mit véi mot loat
thach thitc d€ cung cip nhitng phan tich hiéu qua
hon cho nhitng ngudi ra quyét dinh. Ro rang la
mdt s6 thach thitc khdng phdi 1a méi, nhung 12 cap
thi€t d€ ddm bio chiing dudc ddp ng cang sém
cang tot d€ gilp cho cdc nha hoach dinh chinh
sach ra quyé&t dinh. V& pham vi, diéu nay bao gdm
nhu ciu trong viéc tim ki€m cdc gidi phdp gidm
nhe phat thai, k& cd nhitng gidi phap chua dugc
coi 12 kha thi vé mit k§ thuat, nhung cling cin
xem xét cin than vi cdc cong nghé hip thu hay
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loai bé cdc bon cé thé dnh hudng manh mé& dén
chi&n lugc trong tuong lai. Chinh vi vay diéu nay
yéu cau xem lai cong cu mo6 hinh héa dé danh gia
kha ning dp dung cho cdc phén tich muc tiéu phat
thdi rong bing 0. Do d6, muc tiéu md phong s&
mo phdng cdc kich ban hodc cdc huéng ma céc
bién phdp c6 thé dugc thuc hién mot cdach hiéu
qué thay vi chi md phdng nhitng bién phap c6 thé
dugc st dung. Chic chin riing cdc mo hinh c6 thé
dai dién cho cdc cau tric hé thong mdi s& xuit
hién. (S. Pye etal., 2020)

3. Piac di€ém cua hé théng ning lugng qudc
gia phat thai rong biing 0

Hién nay, muc tiéu phét thdi rong bing 0 cla
céc qudc gia trén th€ giGi thong qua tap trung vao
viéc loai bd hoan toan khi cic bo nic ra khéi nén
kinh t€ bao gdm cung cAu ning lugng va céc
ngudn giy phat thdi khdc nhu cdc qud trinh cong
nghiép, nong nghiép, st dung dit va rirng. Trong
d6, viéc phat thai tir qud trinh khai thdc sdn xuat
va st dung ning lugng 12 ngudn phat thdi chinh &
hau hét cdc qudc gia va da c6 nhiéu gidi phap dé
gidm thi€u phat thdi tir ngudn nay. Trong khi & cdc
nganh khac nhu ndng nghiép sé cuc ky khé dé c6
thé gidm phdt thdi vé mitc biing 0. PE dat dugc
muc tiéu phat thdi rong biing 0 nganh Niing lugng
déng vai trd quy€t dinh dén sy thanh cdng hay
khong clia chuong trinh.

Mot nén kinh t& st dung ning lugng ma khong
c6 phat thdi khi nha kinh thuc sy 1a rat khac so v6i
hinh dung hién nay. Piéu nay sé tic dong va lam
thay ddi trén dién rong tir viéc thay d6i cdch thic
lam viéc, hay d6i quan niém vé quy hoach co sé&
ha ting d6 thi, chuyén ddi phuong tién giao thong
tir bd viéc st dung nhién liéu héa thach, st dung
cdc cong nghé gia nhiét mdi, chuyén ddi sang cdc
hé théng c6 von diu tr cao hon nhung chi phi van
hanh thap thong qua viéc thay ddi cdch thic sin
xuat va tiéu dung hang héa. D6 thyc sy 12 mot
bié€n ddi triet d€ tic dong d&n viéc md phéng hé
thdng ning lugng

C6 rat nhiéu cdch xdc dinh hé thdng ning
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lugng ph4t thdi rong bing 0 (Rogelj et al., 2015).
Phét thdi rong bing 0 chi tinh cho lugng ph4t thai
trong viing lanh thd va 1a co s& cho viéc thiét 1ap
cdc muc tiéu qudc gia ma khong tinh d&€n khi thai
trong nhap khau. Mot hé thong ning lugng ma
theo dinh nghia trén s& khidc vdi mot hé thong
ning lugng khit cdc bon nic mdt phan. Sy khic
biét & chd 12 hé thong ning lugng khit cdc bon mot
phan s& vin cho phép con lai khi nha kinh hay néi
cach khédc phét thdi rong vin 16n hon 0. Piéu nay
din dén sy kém linh hoat d€ cin biing cic hanh
dong gitta cdc nganh dugi géc d6 so sdnh gidm
nhe, khi ma tit cd nhu cau dé phai khi cdc bon nic
hoan toan hodc phdn phdt thai du sé phai dugc cit
gidm bing viéc st dung dit hodc cdc cdng nghé
loai bd cdc bonic. C4c cong nghé cit gidm phan
phit thdi du cé thé thong qua viéc st dung
biomass hoic thu giff truc ti€p khi cdc bo nic tir
khong khi va ca hai déu dung cdng nghé luu trit
(cdc bo nic CCS). (Hepburn et al. 2019). Thai gian
cho cdc hanh dong nay ciing thay d6i, chuyén tir
thuc hién tudn tu (c6 nghia 1a uu tién trién khai
céc gidi phdp d&, cic nganh dé truge, d€ lai nhitng
nganh khé giam nhe thyc hién sau) sang thyc hién
ddng thdi va tao ra sy thay ddi rat 16n v& mit cau
triic va tit cd cac nganh cling chuyén sang gidm
nhe cac bon nic mdt cich nhanh chong

Mot hé thong ning lugng phét thdi rong bing 0
yéu ciu cdc gidi phdp cong nghé tip trung vao
nhitng nganh khé c6 thé gidm phét thai ciing phai
chiu trach nhiém cho phin phdt thai du (Davis et
al, 2018). Thi du nhu 19 trinh cho cdc dang nhién
liéu tdng hdp mdi (thi du xing mdy bay téng hgp)
va cdc cong nghé phat thdi cdc bon thap clia cdc
qué trinh cdng nghiép nhu nganh sin xuat thép, xi
ming (Bataille, 2019). Hién tai cdc gidi phdp
giam dugc 80-90% muc tiéu gidm phat thai thi rat
nhiéu vi du nhu gidi phdp sit dung nhién liéu héa
thach kem véi thu gitt cdc bon (CCS) nhung né
khong thu gitt 100% khi cabonic do con phan phat
thai do khai thdc nhién liéu héa thach.

Né&u phdt thdi vin con va cdc gidi phap phia
cung gan nhu 12 khong c6 thi bit budc phai cé gidi

phap loai bd cac bon (CDR) dé c6 thé dat dugc
phat thai rong biing 0 va diéu nay lam thay ddi
quan diém ning lugng dugc sit dung nhu thé nao
dé cung cap cho céc dich vu ning lugng va nhu
cau cho cédc hoat dong d6. Pdi véi cdc gidi phdp
CDR thi cdc gidi phdp st dung ning lugng sinh
hoc kém vdi luu trit cdc bon la gidi phdap chinh.
Tuy nhién vin c6 mdt s6 lo ngai vé& quy md thuc
hién va tinh kha thi va bén vitng clia cic gidi phdp
nay cling nhu 1a vai tro cia né (Anderson&Peter,
2016). Cic gidi phdp phia cau cling déng mot vai
trd quan trong trong viéc gidm nhu ciu ning lugng
va vi th€ cling gidm phat thdi (Grubler et al. 2018).
bi kem v4i hiéu qué ning lugng mang lai va dich
chuyén sang cdc ngudn cung ning lugng tii tao thi
cdc gidi phdp nay ciing 1am gidm nhu cAu niing
lugng, m§ rong hé thong luu trit ning lugng thong
minh, giam viéc st dung nguyén vat liéu hoic
nguyén vat liéu thay th€ trong cong nghiép, cai
thién viéc st dung niang lugng trong cdc tda nha
nhd st dung cdc gidi phdp trong xay dung

Chuyén ddi ning lugng sang phat thii rong
bing 0 yéu cau sy thich tng v6i hang loat cdc gidi
phdp c6 tudi tho tuong ddi ngan khodng 30 nim
trén tAt cd nganh nghé, cdc do6i tugng va cé tic
dong 16n do6i véi chinh sdch. Mic du c6 su gidn
doan giita qud trinh chuyén d6i, nhung sy hiéu
bi€'t va trdch nhiém cla cdc ddi tugng trong x4 hdi
sé tdc dong 1én sy chuyén dich nay mdot cich
ddng ké.

Vi vy cdc nha mo hinh héa cin phdi thay ddi
mo hinh md phéng dé phit hdp véi cdc phan tich
trén va qué trinh chuyén dich tir ning lugng héa
thach sang dang khidc d€ ddm bdo muc tiéu trung
hoa cdc bon.

4.Kétluan

Muc tiéu phat thai rong bing 0 di 1am thay ddi
cdc md hinh mo phdng hé thong ning lugng vdi
motloat cdc thiach thitc ma cdc nha md hinh hda
cAn d6i mit nhim muc tiéu xay dung 1&n cdc cong
cu phan tich hiéu qud. Thyc t&€ cho thdy cdc thach
thitc nay khong phai mdi nhung dp luc bi€n d6i
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khi hau da khi€n cho cic thdch thitc nay can dugc
gidi quy€t cang nhanh cang t8t va cong cu md
hinh héa d6ng vai trd hd tr¢ hinh thanh chinh séch
niing lugng va moi trudng clia qudc gia.

Trong cudc hop thugng dinh vé bién ddi khi
hau tai Glasgow Anh Qudc (COP26), Viét Nam da
cam k&t theo dudi muc tiéu phat thai rong bing 0
vio nim 2050. Piéu nay dit ra nhiéu thich thic
cho tit ci cdc nganh trong nén kinh t&€ va ning
lugng khong phdi la ngoai 1€. Chinh vi viy md
hinh moé phéng hé thong niing lugng clia Viét
Nam can phai thay ddi vé pham vi, chic ning va

tng dung cia md hinh. V& pham vi, m6 hinh m6
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phéng cin md hinh héa cdc dang cong nghé mdi,
cdc gidi phdp gidm nhe trong tuong lai nhu 1a giai
phép luu tri cdc bon (CCS), gidi phdp loai bd cédc
bon CDR, hay cdc gidi phdp mdi nhu s dung
ammonia, hydro thay th& nhién liéu héa thach. Vé
chifc ning can bd sung thém cic cong cu phii hdp
dé phan tich trung hoa cdc bon. Vi du nén dinh
huéng lai tdp trung vao viéc mo phdng cdc gidi
phdp dugc thyc hién sao cho hiéu qua chit khong
phdi 12 nhitng gidi phdp nao c6 thé st dung. Vé
trng dung, md hinh cAn phdi xem xét d&n cic kich
ban c6 thé c6 trong tuong lai, xem xét d&n tinh bat
dinh, nhian bi€t dudc da muc tiéu ma cdc nha
hoach dinh chinh sdch phdi d6i mit m
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ABSTRACT:

Energy system simulation is a useful tool that can help policymakers to develop effective
strategies to achieve the goal of reducing net greenhouse gas emissions to zero. However, the
emergence and rapid changes of emission reduction and energy saving technologies are a huge
challenge for building energy models. To achieve net zero emissions, energy system simulation
models should to be upgraded in terms of (1) Scope, (2) Function, and (3) Application. This paper
presents the challenges that energy modelers face, thereby forming the development trend of
energy system simulation models to achieve the goal of net zero emissions
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