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NGHIEN CUU ANH HUONG CUA NGUON THUY DIEN PEN LUQNG
PHAT THAI KHI NHA KiNH TU NHIET BPIEN THEO KICH BAN
PHAT TRIEN NGUON DPIEN NAM 2030

Ho Sy Mio
Truong Dai hoc Thuy loi

Tém tat: Bién doi khi hqu va su nong lén toan ccfu lam cho bang & hai cyee Trdi Pdt tan nhanh
lam cho nuoc blen ddng va thoi tiét ciee doan xudt hién ngay cang nhiéu. Hoi nghi COP 26 néu
6 muc tiéu cat giam 1om leong khi thai CO> mét cach nhanh chéng va bén viing, bao gom gidm
45% heong phat thai COz vao nam 2030 so véi mike nam 2010 va vé 0 vao nam 2050. Viét Nam
cam két khéng phdt trién va tirng buoc loai bo nhiét dién than do ddy la nguon phat thai CO; rat
[6n. Tuy nhién ngoai cam két giam phat thai khi CO> trong nganh nang lwong thi xu hwéng
chuyén déi cdc nguon nang lwong sw dung nhién lieu hoa thach sang cac dang nang hrong c6
cong nghé cdc bon thap la xu thé tat yéu boi vi chi phi cdc nguon nang lwong tdi tao la canh
tranh trong nhitng nam gan day. Chinh vi thé, xu hwéng vdn hanh cdc tram phdt dién trong
twong lai sé hwong toi myc tiéu la giam heong phat thai CO: cang g nhiéu cang tot. Bai bdo nay
trinh bdy huéng nghién ciru anh hwdng ciia nguon thity dién trong hé thong véi muc tiéu giam
thiéu phat thai khi nha kinh trong nganh nang liong.

Tw khéa: Phat thai khi nha kinh, nguon thuy dién, hé théng dién luc, nang luong tdi tao.

Summary: Climate change and global warming are causing the rapid melting of ice at the
Earth's poles, leading to rising sea levels and an increasing frequency of extreme weather
events. The COP 26 conference clearly outlined the goal of significantly reducing CO; emissions
swiftly and sustainably, including a 45% reduction in CO emissions by 2030 compared to 2010
levels and reaching net zero by 2050. Vietnam has committed to not developing and gradually
phasing out coal-fired power plants, as they are a significant source of CO; emissions. However,
in addition to the commitment to reducing CO, emissions in the energy sector, transitioning from
fossil fuel-based energy sources to low-carbon technologies is inevitable, given the competitive
costs of renewable energy sources in recent years. Therefore, the future operation of power
plants will aim to reduce CO: emissions as much as possible. This paper presents the research
direction of the impact of hydropower in the system to minimize greenhouse gas emissions in the
energy sector.

Keywords: Greenhouse gas emissions, hydroelectric sources, electric system, renewable energy.

1. GIOI THIEU [1]. Cac muc ti€u va chinh sich nang lugng
nhim huéng t6i su chuyén dbi hé thong niang
luong hién tai sang cac hé thong ning luong it
carbon va hiéu qua hon. Sy phat trién ciia cac
ngudn NLTT mang lai nhiéu loi ich vé an ninh
ning luong, kinh t& va bao vé méi truong.
Song né ciing dat ra nhiéu thach thirc can phai
giai quyét d6 co hai van dé 16n d6 1a kha ning

Trong hon moét thap ky qua, chinh phu cua céc
nudc trén thé gisi da ting cudng cha ¥ dén cac
chinh sich cung cdp ning luong méi. Cac
chinh séch nay da tip trung vao ba muc tiéu
chinh: an ninh dam bao ngudn cung ning
luong, chi phi va tinh bén viing méi trudng

Nagdy nhan bai: 12/11/2024 canh tranh v&i ngudn nhién liéu héa thach
Ngay thong qua phan bién: 05/12/2024 truyén thong va kha nang tich hop véi he
Ngay duyét dang: 28/3/2025 thong dién hién tai [2]. Hién nay, cdc mo hinh
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nang luong co tich hop cac nguén NLTT duogc
xdy dung thanh cic cong cu va dé& xuit cac
kich ban cung ciu ning luong dé gitip cac nha
hoach dinh chinh sich c6 thé dua ra nhitng
quyét dinh vé phat trién ning luong trong
twong lai. Sy phét trién ciia NLTT da dwoc hd
trg boi cac cam két chinh tri dugc dua ra tai
Hoi nghi cac bén (COP) cua Cong udce khung
cia Lién hop quéc vé& bién ddi khi hau
(UNFCCC), tai phién hop thu 21 ¢ Paris
(COP21) [3]. Su tham nhdp cua cac ngudn
NLTT vao hé thong hién hitu giy ra thach thic
v& van hanh doi hoi phai c6 cac cong cu tinh
toan moé phong.

Céc bao cdo vé sit dung cong cu tinh linh hoat
van hanh cia hé théng dién IRENA [4], st
dung cong cu tinh toan cho hé théng dién Thai
Lan [5]. Bdo céo van hanh linh hoat nha may
nhi¢t dién tich hop nang luong tai tao ciia Bo
nang luong An Do (2019) [6], trong bbi canh
hé thong dién An Do hién tai voi chu yeu la
nguodn dién than, thuy dién va dién khi dbt. Su
tich hop ty 1& 16n nguon dién NLTT sé 1a thach
thitc 16n cho tinh linh hoat cua hé thdng.
Tuong tu, nghién cuu cua Deloitte Finance
(2019) vé danh gia tinh linh hoat ciia nha may
dién than tich hop ning lugng tai tao tai Puc
[7]. Nghién ctru nay c6 hai muc ti€u chinh: thir
nhét, danh gia nhu cAu vé tinh linh hoat ctuia hé
thong dién ¢ Puc ting 1én nhu thé nao khi
nang lugng gié va mat tro1 dugec mo rong hon
nita. Thir hai, danh gia xem va bang cach nao
cac nha may nhié¢t dién than hién c6 & Btic co
thé dap tng va tich hop cac phén ngay cang
tang ciia NLTT c6 thé thay doi ma khong gay
nguy hiém cho d6 tin cdy ctia ngudn cung cap
dién. Cuy thé, nghién ctru xem liéu ty 16 NLTT
la 50%, 60% hay 70% (so v&1 mirc 38% dat
dugc vao nam 2018) c¢6 1am thay ddi cach thirc
van hanh cua cidc nha may than & Duc hay
khong va liéu cac dac tinh k¥ thuat cta ching
co twong thich v4i su gia tang hon nita nang
luong gi6 va mat troi. Béo cdo trién vong ning
luong Viét Nam nam 2021 do Cuc Dién luc va
Ning luong tai tao, B Cong thuong phdi hop
v6oi Cuc Nang lugng Pan Mach thuc hién [8].
Béo c4o dua trén cac phén tich hé thong ning

lwong dai han theo nguyén tic t6i wu hoa chi
phi cyc tiéu trong dau tu va van hanh cic cong
nghé ning luong, bao gém tat ca cac linh vuc
ciia hé thdng ning luong Viét Nam dén nam
2050. Hai mo6 hinh tinh toan dugc st dung bao
gém: M6 hinh TIMES bao tram tt ca cac linh
vuc cua hé théng nang lugng véi muc ti€u
cung cap phan tich vi md; M6 hinh Balmorel
chi cho linh vuc dién véi mitc do chi tiét cao
hon. Hé thdng dién Viét Nam duoc chia thanh
bay vung, lién két dong qua cac duong day
truyén tai.

Su tich hgp cac nguéon NLTT vao hé thong
dién hién nay 1a xu hudng tat yéu, tuy nhién do
ngudn nhiét dién van chiém ty trong 16n trong
HTP & cac nude trén thé gidi nén luong phat
thai khi nha kinh (KNK) chil yéu tir cac nha
may nhiét dién ra ngoai méi trudng. Do d6 can
phai danh gia dugc luong phat thai tir cac nha
may nay bang cic mo hinh tinh toan. Schmidt
va cong su (2016) [9] nghién cliru dénh gid
mirc d6 phat thai KNK trong qua trinh san xut
dién ¢ Brazil co thé dugc giam thiéu bang tdi
uu van hanh cac nguén phat dién mat troi, gio,
thiy dién va nhiét dién. Nghién cuu st dung
mo hinh mé phong dé danh gia nguy co thiéu
dién. Két qua chi ra rang 50% ngudn phat tir
thity dién két hop véi 37% dién mat troi va 9%
dién gi6. V&i chi 2% tr nha may nhiét dién
cho lugng phat thai 1a thap nhat. D6i voi HTD
Vi¢t Nam hién nay nguén nhiét dién van
chiém trén 50% nén dé dam bao dugc 16 trinh
thuc hién theo cac cam két trong COP 26 can
thiét phai tinh toan phan phdi duoc cic ngudn
ning luong phi hoa thach va giam thiéu nguon
phat tir cdc nha may nhiét dién.

2. HE THONG PIEN TiCH HQP NGUON
NANG LUQNG TAI TAO

Viéc mo rong cong suat NLTT tao ra nhiing
thach thirc méi trong van hanh hé théng dién.
Cong nghé tude bin gié va tim pin mit troi da
c6 nhiing budc dot pha manh mé trong thoi
gian gan ddy va muc tiéu ciia chinh ciia cac
nude dé phat trién ngudn cung cip dién trong
nhiing thap ky t6i. Tuy nhién, NLTT phu
thuoc vao thoi tiét nén tinh kha dung cua
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chung thay d6i theo thoi gian va thuong khong
trung voi nhu cau dién cao diém. Cac HTD
can giai quyét thach thirc nay va duy tri du linh
hoat de dap tng nhu cau dién va gitr cho h¢
thong on dinh. Do do, vin dé veé tinh linh hoat
cia HTD da tré thanh trong tdm cua nghién
ctru vé tich hop NLTT trong nhimg nim gan
day. Tinh linh hoat c6 thé duoc xac dinh tir
quan diém hé thdng hodc tir quan diém cua cac
nha may phat dién; no c6 thé phu thudc vao
loai dich vu duoc yéu cau véi quy mo tur mili
gidy trong truong hop cung cap ngudn du trir
nhanh, &n quy mé du trix ‘hang gio, ngay, tuan
hodc tham chi ca mua dé dam bao can bang
cong suat va ning luong cho hé théng dién.
Ngoai ra, tinh linh hoat c6 thé duogc danh gia
tor muc do linh hoat phia cung cép dién dé
phan tich kha ning diéu chinh theo phy ti cua
cac nha may phat dién va tac dong dén hiéu
sut ctia cac nha may.

Co quan Ning lugng Qudc té IEA (2017) dinh
nghia tinh linh hoat 14 “kha ning ctia hé thong
dién d6i pho v6i mic d6 khong chiac chan va
kha ning thay doi cao hon trong can can cung-
cau” [10], va md rong khai niém niy bang
cach gi6i thiéu sy ton tai cua tinh linh hoat
“vat 1y” va “quan ly”. Tinh linh hoat vat ly
hoan toan dugc xac dinh bdi cac dac tinh ky
thut clia cac thanh phan cdu thanh hé thong
nhu 1a kha niang diéu ph01 cua cac nha may
phat dién, ludi dién truyen tai va tiém ning
quan 1y ¢ phia yéu cau do d6 chung tao thanh
gid1 han trén cua céac tinh nang linh hoat cua
hé¢ thong. Tinh linh hoat vé quan 1y lién quan
dén cac chinh sach thi truong dién cho phép
diéu phdi san xuat dién co loi nhuan (IEA,
2018) [11]. Cruz va cong su (2018) [12] dinh
nghia tinh linh hoat 1a “kha nang cua mot hé
thong dién dé ddi pho voi sy mat can bing
trong san xuét dién va nhu cau duoc tao ra boi
nhitng thay d6i dot ngot trong cac diéu kién
cua hé théng”. Trudc day, tinh linh hoat dugc
tao ra boi cac tram phat dién truyén thong
trong HTD. Tuy nhién, vai trd nay di thay d6i
trong nhitng ndm gan day véi sy tham gia quy
mo 16n cia NLTT. Trong bdo cao cua IRENA
(2018) [13] da dua ra mo hinh tich hgp linh

[__KHOA HOC
hoat hé thdng bao gém quan Iy phia cau, luu
trir nang luzong, mo rong 1u’0’1 truyen tai va két
ndi qudc té, phat dién truyén théng, ludi dién
thong minh va lién két cac nganh sir dung ning
lugng (Hinh 1).

Hinh 1: Hé thdng tich hop linh hoat nguo”‘n dién

Nhu ciu vé tinh linh hoat trong hé thong dién
xuét phat tur thuc té 1a dé duy tri hoat dong ctuia
HTD, can bang cung va cau phai dugc dam
bao tai bat ky thoi diém nao. Trong cac nghién
ctru k¥ thuat, nhu cau dung dién chinh 1a dién
nang tai bat ky thoi diém nao duogc biéu thi 1a
phu tai. Cac nghién ctru tich hop linh hoat
thuong tap trung vao tai thuan (Net load) dé
danh gia tac dong cua viéc tang ty 1€ NLTT.
Tai thuan dugc tinh bang cach iy tong nhu
cau phy tai trir di dién ning cua cac ngudn
khong thé diéu khién (nhu ning luong gié va
mit troi). Su bién dong cua tai thuan do ngudn
NLTT anh huong dén mé hinh gid ning luong.
Do gia nang luong thay d6i theo phu tai thuan,
khi ngudn cung cip thay do6i, dic biét 1a ning
lwong mit troi ting 1én phy tai thudn giam,
didu nay lam giam gid ning luong trong
khoang thoi gian tir 8 gio dén 18 gio duoc
minh hoa bang “biéu d6 Duck curve” (CAISO)
cua California (Hinh 2) [14].

Cac nha may dién truyen thong co nhimng dac
tinh 1a c6 thé can bang trong hé théng dién
bang cach diéu chinh san luong dién cua
ching theo yéu cdu cta ludi dién. Tuy theo
muc do linh hoat cua céc loai nha may nay ma
chung dugc phan loai van hanh & vung phu tai
co sO0 hodac phu tai dinh. Cac nha may chay
phu tai nén bao g6m dién hat nhan, nhiét dién
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than, va thuy dién khong c6 ho diéu tiét (thuy
dién dong chay) thuong phat dién véi cong
suat dau ra khong doi. Cac nha may phat dién
& vang phu tai bién ddi bao gdm cac nha may
nhién liéu dau, nhiét dién khi, dong co dét
trong va cac nha may thuy dién. Tinh linh hoat
cia cac nha may nay phu thugc vao dac tinh
ky thudt bao gdm murc on dinh tbi thiéu (Min
load) ma mot may phat dién co thé van hanh
trong diéu kién 6n dinh, tbc d6 diéu chinh
(Ramp rate), thoi gian khoi dong va tit may
(Start up time) (Hinh 3) [6].

(o

Hinh 2: Biéu d6 “Duck curve” (CAISO)
cua California

Luu trit ning lugng cung cap tinh linh hoat
cho hé théng bang cach cho phép n6 luu trix
dién ndng tor gi6 va mat troi trong thoi gian
nhu cdu thap va sau d6 cung cip dién thoi
diém cao diém cua hé théng. Trude day, cong
nghé luu trit quy mo 16n dugc xem la khong
kha thi vi 1y do kinh té va k¥ thuat. Tuy nhién,
su phét trién cta khoa hoc cong nghé lam giam
chi phi va cai thién hiéu suit cong nghé luu trix
va bién no6 giai phap kha thi vé tinh linh hoat
trén hé thong [15]. Luu trix nang luong co thé
dugc tich hop ca ¢ phia cau va phia cung.
Ning luong du thira duge san xuét chu yéu boi
NLTT c6 thé lam giam viéc st dung cic nha
may nhiét dién cao diém voéi chi phi nhién liéu
dat hon khi st dung vao nhiing thoi diém nay
[12]. Ngoai ra, phan Gng nhanh ciia mot sb
cong nghé luu trit nang lwong khién chiing phu
hop dé hd trg cac dao dong cua ludi dién
(thuong do cac hé thdng co ty 18 NLTT cao
gdy ra) bang cach kiém so4t dién ap va tan sb
dong dién [3].

100

Hinh 3: Pdc tinh van hanh linh hoat cua
t6 may phat dién

Viée tich hop céac linh vyc nang lugng dugc
xem la mot trong nhitng lya chon tdt nhét c6
thé mang lai loi ich to 16n trong viéc tim kiém
mot twong lai ning luong bén vimg. Nhu cau
nhién li€u trong cong nghi€p va giao thong chu
yéu dugc dap Gng bang nhién liéu hoa thach
nén gdp phan rat 16n vao viéc tao ra khi nha
kinh. Do d6, dién khi hoa cac linh vuc nay co
thé 1a mot giai phap hiéu qua dé giam thiéu tac
dong tiéu cuc cua bién dbi khi hau trong twong
lai. Theo IEA (2019) [16], chi riéng nganh
glao thong van tai da dong gop khoang 44%
tong lugng phét thai COz trén toan cau vao
nim 2017. Do d6, tiém ning linh hoat cua
nganh nay 1a rat 16n dé ting mic do thAm nhap
cia NLTT trong hé théng dién. Giai phap
chinh trong nganh c6ng nghiép 14 thay thé than
bﬁng dién, nhién li¢u dién phan va nhién li¢u
sinh khéi; con dbi v6i nganh giao thong co thé
thay thé nhién liéu héa thach bang dién khi
hoéa truc tiép hodc gian tiép nhu duong bd va
duong sat co thé duoc dién khi hoa truc tiép
bang cach st dung pin, dong co dién va dién
trong khi van tai hang khong va duong bién co
thé sir dung cac dang nhién liéu dién phan [8].

3. LUQNG PHAT THAI KHI NHA KiNH

Luong phat thai KNK cua Vi¢t Nam da ting
335% tir nam 1990 dén nam 2017. Néu theo
xu hudng do thi Viét Nam khong dam bao céc
dong gop do qudc gia ty quyét dinh (NDC)
theo Thoa thuan Paris (COP21) nam 2015. Dy
bao phat thai KNK cua Viét Nam duoc trong
Biao céo ky thuat “NDC déng gop do qudc gia
tu quyét dinh” cap nhat nim 2022 [17], NDC
¢ diéu kién cua Viét Nam nam 2030 1a 524.2
MtCO; hoic muc tiéu khong diéu kién 1a
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781.6 MtCO3, Hinh 4. Trén co so d6 Viét Nam
dit muc tiéu vao nam 2030 giam gin 16%
dudi BAU cho muc tiéu khéng diéu kién va
giam gan 44% dudi BAU cho muc tiéu co diéu
kién véi sy hd tro qudc té. Tuy nhién theo bao
cao trong [18] thi cac muyc tiéu dit ra cia Viét
Nam con & mirc cao so voi kich ban toan cau
va Viét Nam can giam luong phat thai xubng
dudi 296 MtCO, vao nam 2030 va xudng dudi
248 MtCO; vao nam 2050 dé nim trong mirc
cho phép phat thai theo pham vi chia sé cong
bang tuong thich véi mire 1.5°C toan cau.
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Hinh 4: Phat thai khi nha kinh quoc gia theo
dong gop [17]

Nguyén nhan 16n nhat giy ra tong luong phat
thai KNK 14 luong khi thai CO2 tir qua trinh
dot nhién liéu. Tai Viét Nam, san xuét dién
chiém mot nira luong khi thai CO; trong nim
2019 tir cac nha may nhiét dién. Tiép dén la
nganh cong nghi€p (29%), giao thong van tai
(16%) Hinh 5. Su két hop giita cac nganh
thong qua dién khi hoéa giao thong va cong
nghiép ciing nhur chuyén d01 sang ngudn ning
luong tai tao trong san xuat dién s& giup khur
cacbon cho cidc nganh nay trong tuong lai
huéng dén muc tiéu phat thai rong bang 0 vao
nam 2050.

I| 2019

..unl'“ \

Hinh 5: Lwong khi thai CO> hang nam tir dot
nhién lieu (MtCOx/nam) [18]
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4. MO HINH BAI TOAN
4.1. Kich ban ngudn dién

B Cdn v
Nouln ding phat

W D% o hogt

Hinh 6: Ty l¢ nguo”‘n dién theo quy hoach dién
VIII nam 2030 [19]

Pé tinh todn phan phdi duoc nguodn thity dién
thi can thiét phai dya vao thong sé quy hoach
ngudn dién cta hé thdng, trong giai doan
2020-2030 va tam nhin dén ndm 2050 thi hién
dang c6 Quy hoach hé théng dién qudc gia
mo1 dugc Chinh phu phé duyét vao nam 2023
[19]. Trong QHD VIII dua ra cac kich ban
phat trién ngudén dién bao gém ngudn cong
sudt lap dit va nhu cdu dién ning trong cic
thoi doan 5 nam bat dau tir ndm 2020 dén nam
2050. Nghién ctru nay st dung cac thong sd
quy hoach ctia nam 2030. Trong nghién ctru str
dung kich ban ngudn cong suét lip dit bao
gém Kich ban co s¢ (BASE) tuong tmg véi
Kich ban 1 thuéc Nhém B cam két phat thai
rong bang 0 nim 2050 trong QHP VIII.

4.2. Kich ban phan phdi ngudn cung cép
thity dién va cic ngudn niing lwong tai tao

Céac ngudn NLTT can phai c¢6 s6 liéu vé phan
phéi hé sé cung cip st dung theo gid trong
nim. Cac nam tinh to4n trong tuong lai déu la
cic nam chua c6 s6 liéu van hanh. Dé c6 bo sb
liu dung dé tinh toan trong cac kich ban phat
dién trong tuong lai, nghién ctru st dung bo sb
li¢u thu thap tur cac nam c6 hién tugng ENSO
(EINino va LaNina) va cdc nam binh thuong
(Neutral) gin day. Theo théng ké ctia Trung
tam du bao khi twong thiy vin qudc gia thi
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nhimg nim cé hién twong EINino gan day 1a
2015, 2016, 2019 trong d6 nam 2016 1a nam
c6 EINino hoat dong manh; nam c6 hi¢n tuong
LaNina 1a 2017, 2018, 2022 trong d6 nam
2018 la nam c6 LaNina hoat dong manh,
nhirng nam binh thuong 1a 2020, 2021. Nghién
ciu lya chon cac nam ENSO boi vi nhiing
nim nay hinh thai thoi tiét gibng nhau trén ca

HE sh cumg cap
!
/

Thang
Hinh 7: Phdn phéi hé sé cung cdp nguon
trung binh thang dién mat troi

Hé s6 cung cap ngudn thuy dién duoc xdy
dung tir san luong thuy dién thuc té trén hé
thong dién clia cac nam ENSO. Sau khi co s6
liéu dién nang trung binh hang thang cua
nguén thuy dién, thuc hién phan bd cong suit
hang gio theo thang dua trén nguyén tic phan
bd phat dién theo gia cong suat thi trudng
(CAN) dya trén Ké hoach véan hanh thi truong
dién hang nim do Cuc DPiéu tiét dién lyc lap.
Trong bang gid CAN, gia cong suat dugc 1ap
ting gid theo ngay dién hinh (lam viéc, thir 7,
chu nhat) Trong hé théng dién, gia phat dién
tor ngudn thuy dlen ré hon nhiéu so véi gia
phat dién ciia ngudn nhiét dién. Mt khéac cac
nha may thiy dién c6 hd diéu tiét dé tich trir
nudc phat dién vao cac cung gio cao diém, do
d6 phan b ngudn thuy dién theo quy luat thi
truong 1a phan bo sao cho loi ich thu duoc tir
dién ning 1a 16n nhat. Dya trén co so do
nghién ctru str dung phan bo dién ning theo ty
1¢ gia dién nang, d6 1a vao thoi diém gia dién
cao thi dién ning s& phan bd cao hon. Quy luat
nay phu hop voi van hanh phat dién cua cac nha
may thiy dién hién nay. Khac véi nguon cung
cap tir dién mit troi va gio, ngudn cung cip
thuy dién tuy chiu anh hudng cta hién tuong
ENSO nhung it bién dong hon so véi hai ngudn

nudc, cac con song hoat dong ddng pha nhau
(cung tang, hodc cung gidm gan nhu cung ty 1€
s0 voi ndm trung binh). Dya trén chudi s0 liéu
thu thap ngudn burc xa mat troi va van toc gio
tur cac nam ENSO, xay dung duong hé sb cung
cip ngudn trung binh theo gio cua cac ngudn
nay va duoc tong hop trung binh thang nhu
Hinh 7-8.

2\ ; ‘2
Ny A
2 \\\/\ %

H¢ 6 cong cip

Thing
Hinh 8: Phdn phoi hé s6 cung cap nguon
trung binh thang dién gio

mit troi va gié. Piéu nay 1a do thuy dién c6 hod
chira phan phdi lai dong chay, ngoai ra déc tinh
thiy van phéan chia thanh hai miia mua va kho
tuong dbi 1d rét trong niam, do d6 san luong
thily dién tap trung nhiéu vao cac thang mua li
tur thang 7-10. Cac thang khac mua kho nén san
luong dién thap hon, Hinh 9.

Trong nghién ctru str dung 3 kich ban vé hinh
thai khi hau 1a El Nino, Neutral, va La Nina dé
phan tich d6 nhay vé kha ning cung cap dién
clia cac ngudn dién ning luong tai tao noi
chung va thuy dién noi riéng dbi véi kich ban
vé cong suat ngudn cung cip BASE.

/— r///\

Phang

Hi » cwag cop

~ -

Hinh 9: Phdn phéi hé so cung cap nguon
trung binh thang nguon thuy dién

4.3. Him muc tiéu va diéu kién rang budc
Dua trén co so quy hoach ngudn cung cap dién
nim 2030, HTD c6 bd sung cic ngudn moi
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nhu dién gi6 ngoai khoi, ngudn dién tich ning,
ngudn phat dién linh hoat dong thoi khong
phat trién thém cac ngudn nhién liéu héa thach
nhu than va khi, nguén dién khi sau 2025 chu
yéu 1a khi hoa 1ong LNG sau khi di sir dung
hét nguén khi ndi ty nhién. Muyc tiéu chung la
huéng t6i cam két “Net Zero” vao nim 2050
nén can phai dit muc tiéu cat giam luong khi
thai trong san xuét ning luong 1én hang dau.
Ham muc ti€u la gidam luong phat thai khi CO»
to phat dién mCO>— min. Luong khi CO»
duoc sinh ra tr hoat dong phat dién cia nha
may nhiét dién s dung cac ngué)n nhién liéu
hoéa thach trong d6 c¢6 hai ngudn chinh 14 dién
than (Coal) va dién khi (LNG). Do vay dé xac
dinh dugc lugng khi CO; thi can phai xac dinh
duogc dién ning cta hai ngudn nay. Pién ning
cua cidc nha may nhi¢t di€n duoc tinh tir
phuong trinh cin bang cong suit theo gior (t)
trong phuong trinh (2).

Ham muyc tiéu luong phét thai nho nhét:

Minm(CO, = ZZ(m Et) @

i=1t=

Phuong trinh cin bang cong suét hé thong dién
dugc néu trong cong thure sau:

PHT = N/ + NMT + NP¢ + NY®  (2)
+ NNK

Trong d6: PHT 1a phu tai yéu cau hé théng dién
tai gio' t theo kich ban phu tai nim 2030; NMT
1a cong suat phat dién mat troi; NP9 1a cong
suat phat dién gio; N&P 1a cong suét phat dién
cua tram nhiét dién bao g@)m dién than va khi;
NMK 14 cong sudt tir cac ngudn khac; m' 1a hé
sO phat thai khi CO» ciia nha may nhiét dién i;
E( 12 dién ning tlr cdc nha may dién nhiét dién
i, dién nang nguén nhiét dién dugc xac dinh tu
cong thie (2) khi phan phdi t6i da ngudn thiy
dién va NLTT; T 1a thoi gian tinh todn trong 1
nam; n la cac téng cac nha may nhiét dién.

Van hanh nguén nhiét dién can su dung
ngudn nhién liéu 13 than, dau hoic khi. Luong
khi CO, duoc tinh toan dua trén hé sb phat
thai khi CO; ctia cic ngudn nhién liéu quy doi
trén don vi phat dién (kg/kWh). DBé don gian
cho bai toan, hé sd phat thai khi CO» tir va
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dién nang tir cac nha may nhiét dién dugc xac
dinh nhu sau:

3)
ZZ(&

%Z m )
i=1

Vi muc ti€u 1a giam luong phat thai khi CO»
tor cac nha may nhiét dién. Do do tai bat ky
thoi diém nao thi cac ngudn NLTT s€ dugc uu
tién phat trude (mat troi, gio), tiép den la thuy
dién. Sau khi phan phdi het cac nguébn NLTT
va thity dién theo cong suat kha dung thi méi
dén phén phdi cho cic nha may nhiét dién. Dé
dam bao 6n dinh cho HTD thi trong bat ky
thoi diém nao hé théng phai dam bao 6n dinh,
su On dinh ctia hé théng chi do cac ngudn dién
c6 su dy trlt nang lugng nhu thiy dién va nhiét
dién méi ddm bdo. Theo kinh nghiém vén
hanh thi hé thong can ngudn dam bao on dinh
tdi thiéu 1a 30%. Ngoai ra, do han ché vé thoi
gian khoi dong cic to may nhiét dién cho nén
tbc do tang cong suit phai nam trong khoang
cho phép.

Tir ham muc tiéu, cac diéu kién rang budc trén
hé thong, duong dic tinh hé sd cung cap
nguon NLTT theo gid va biéu d6 phu tai hang
gio dugc xdy dung dua trén kich ban ngudn
dién theo QHD VIII ndm 2030. M6 hinh dugc
thiét 1ap bang ngdn ngir Visual Studio C#.

4. KET QUA VA THAO LUAN

4.1. Phéan b6 cac ngudn cung cip trén hé thong

Kich ban BASE 1a kich ban thong thuong voi
nguén cong sut la'ip dat nhiét dién chiém hon
47% hé thong bao gom 26% la dién than va
21% la khi LNG. San lugng tir cdc nha may
nhiét dién van chiém chi dao véi hon 67%
nam EINino, 65% trong nam Neutral va giam
xudng con 61% trong nim LaNina. Tuy cong
suét lap dat ngudn dién khi thip hon dién than
nhung san luong dién tir cac nha may dién khi
nhiéu hon dé giam luong phat thai khi COx.
Cu thé san lugng dién khi tir 35-37% trong khi
dién than tir 26-30%. Ngudn thuy dién nim
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2030 theo quy hoach chiém ty 1& hon 19%
cong suat lip dat toan hé thong. Két qua tinh
to4n mo hinh cho thiy ngudn thity dién ting tir
17-23% 16n nhat 13 nim c6 hién tugng
LaNina. Su thay ddi ty 1& ngudn phat ¢ cac
nam dién hinh ctia ngudn thiy dién tic dong
dang ké dén cac ngudn phat tir nhién liéu hoa
thach. Ngudn phat dién ting tir thay dién & cac
nam Neutral va nim LaNina lam giam ngudn
nhiét dién khi tir 0.8-2.0% va nhiét dién than
giam tir 1.5%-3.8%. Diéu d6 cho thay vai tro
quan trong cta nguon thuy dién trong hé théng
c¢6 tac dong dén giam phat thai khi nha kinh.
Dién mat troi va dién gio co ty 1€ le“ip dat chiém
hon 24% nhung san lugng dién cung clp céc
nam chénh 1éch khong nhiéu khoang hon 13%.
Céc ngudn con lai chiém ty 1& nho gom thiy
dién tich nang, nhap khau, sinh khoi, va dién
linh hoat. Piéu d6 cho thay co cdu quy hoach
ngudn 1a hop 1y. Két qua phan phdi ngudn phat
duoc thé hién trong Hinh 10.

100 v TREURTN S

Ngudn cung cap [%)

EININO  NEUTRAL  LANNA
Nam 2030-BASE

Hinh 10: Phédn phéi cdc nguon cung cdp dién
nam 2030 kich ban BASE

4.2. Lwong phat thai khi nha kinh

Lugng phat thai v6i niam EINino 16n nhét 1a
268.4 (MtCO2), & muc trung binh cho ndm
Neutral 1a 258.42 (MtCO,) va giam xudng
thip nhat 1a 242.88 (MtCO2) néu la nim
LaNina, diéu d6 cho thidy anh hudng cua
ngudn phat thuy dién ddi v6i naim LaNina tac
dong 1én lugng phat thai khi CO2 tir cdc nha
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may nhiét dién 1a twong d6i 16n. Pdi chiéu voi
du bao phat thai trong bao céo ky thuat “NDC
dong gop qubc gia ty quyét dinh” [17] véi giai
muc tiéu NDC cho qubc gia nim 2030 theo
dong gop c6 didu kién 524.2 MtCO,-781.6
MtCO, dong gop khong co didu kién, cho thiy
v6i ty 1& phat thai cua nganh dién chiém 50%
luong phat thai toan bo nganh kinh té thi luong
phat thai CO; tinh tor m6 hinh trén 1a hop 1y.
Luong phat thai khi CO2 cho cac kich ban nam
ENSO dugc thé hién trong biéu d6 Hinh 11.

280
2684

270
25842
260 |

MrCoz2
n
>

242.88

ELNINO NEUTRAL LANINA

Nim 2030 BASE
Hinh 11: Luong phat thai CO; tir phat dién
nam 2030 kich ban BASE

5. KET LUAN

Bai bao di tinh toan phan phdi cac ngudn dién
c6 xét dén can bang niang lugng cua HTD.
Nghién ctru 14y kich ban phat trién ngudn dién
theo QHP VIII nam 2030 véi kich ban ngudn
cong suat BASE va 3 kich ban thoi tiét tac
dong dén ngudn phat dién 1a cac nam c6 hién
tuong ENSO. Nam 2030 1a nam cudi thuc hién
QHD VIII dé tong két, danh gia quy hoach
ngudn dién qubc gia giai doan 2020-2030 véi
muc tiéu giam lugong phat thai KNK. Ket qua
nghién ctru dé phan phdi duoc cac nguon phat
dién NLTT bao gdm ca thiy dién dé giam
thiéu lwong phat thai tir cac nha mdy nhiét
dién. Luong phat thai tinh trong kich ban
BASE thay dbi trong pham vi 242.88-268.4
(MtCO2) 1a phu hop theo hudng tich cyc trong
béo cédo “NDC dong gop do qudc gia tu quyét
dinh”. Nguon phat tir thity dién trén ca nudc
phu thudc vao dic diém thoi tiét va khi hau
ctia cac nam. Nhitng nam c6 lwong mua nhiéu
thi san luong dién tor cdc nha may thuy dién
1én hé thdng 16n lam giam dang ké ngudn phat
tor cac nha may nhiét di¢n qua doé giam duoc
chi phi nhién li€u, chi phi van hanh va giam
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duoc lwong phat thai khi nha kinh. Pidu d6 may nhiét dién 13 dang ké va thé hién duogc vai
cho thdy tac dong cua nguon thuy di¢n dé tro quan trong cua nguon thuy di¢n trén hé
giam lugng phat thai khi nha kinh tir cac nha  thong di¢n Viét Nam.
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