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Tom tit nhirng déng gép mai vé ly luan va hoc thuat cia luan an:

Dién ning gop phan quan trong trong viéc dam bao phat trién kinh té, doi séng van hoa xa
hoi, phat trién khoa hoc cong nghé, 1am nén tang thuc day gia tri gia ting cia San Xuat, v.v...
trén pham vi quéc gia, khu vuc, ciing nhu toan thé gioi. Viéc tinh toan kha ning dap tng nhu
cau dién ning cho phat trién kinh té phai duoc thyuc hién truéc mot budc rat som théng qua
cac kich ban phat trién nang luong. Trong dé, viéc rang budc vé bao vé moi trudng dang

duoc dit ra hét stirc cap bach.

Muc tiéu cua luan an Ia nghién ciu xay dung kich ban ngudn dién huéng toi nén kinh té
carbon thap tai Viét Nam ti nam 2030. Cac ndi dung nghién ctru cu thé bao gom: (1) Dy bao
nhu cau dién ning tiéu thu Viét Nam (GWh) dén nam 2030; (2) Dy béo nhu cau cong suat
phu tai dinh cua hé thong dién Viét Nam P4, dén nam 2030; (3) Phan nhom phu tai va dy
bao do thi phu tai gio cua hé thong dién Viét Nam dén nam 2030; va (4) Dé xuét kich ban

ngudn phat dién téi wu vé chi phi, cau tric ngudn phat va luong phét thai CO, ra méi truong.

V& (1) du b4o nhu cau dién ning tiéu thu Viét Nam (GWh) dén nam 2030, nghién ctu sinh
da stir dung phuong phap du bdo theo mé hinh kinh té lugng (econometric model). Phuong
phap nay duoc 4p dung lan dau tién tai Viét Nam. Két qua du béo cho thay, nhu cau dién
nang tiéu thu Viét Nam khong phu thudc vao sé liéu GDP va ty trong cong nghiép va dich vu
trong co cau nganh cua Viét Nam. Dy bao nhu cau dién ning tiéu thu cia Viét Nam qua cac
nam 2020, 2025 va 2030 lan luot la 230.195GWh, 349.949GWh va 511.268GWh, két qua
nay tuong déng khi so sanh véi Quy hoach dién VII diéu chinh.

Vé (2) du béo nhu cau cong suat phu tai dinh cua hé théng dién Viét Nam P,,,,, nghién

ctru sinh da sir dung md hinh mang noron lan truyén ngugc FFBP. Dy béo qua cac ndm 2020,
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2025 va 2030 lan luot 12 40.332MW, 60.835MW va 87.558MW, két qua nay twong dong khi
so sanh vai Quy hoach dién VII diéu chinh. Luu ¥ két qua nay chwa tinh dén cac yéu té méi
phét trién cua khoa hoc cong nghé nhu: Cong nghé chiéu sang LED, hé thdng ning lwong mat
troi PV 1dp méi.

Vé (3) phan nhém phu tai va du bao db thi phu tai gio caa hé thong dién: Pay 1a diém
hoan toan mai cua luan an dé phuc vu cho viéc tim cau trdc téi wu cho céac kich ban. Két qua
dat duoc 1a d6 thi phu tai gio cua hé thdng dién Viét Nam dugc chia lam 8 d6 thi phu tai dic
trung, duoc phan loai theo ngay Tét, ngay lam viéc, ngay nghi twong tng theo cac nhom

thang. Thém vao d6, viéc du bao dd thi phuy tai dic trung cho tuong lai cling duoc thyuc hién.

Vé (4) dé xuat kich ban, bén kich ban dwgc d& xuat lan luot 1a: (1) BAU: kich ban nén
kinh té phat trién nhu hién tai; (2) Low Green — LG: kich ban véi gia dinh sy tham gia ning
luong tai tao & muc thap, gia nhién liéu va nhu cau thap; (3) High Green — HG: kich ban véi
gia dinh sy tham gia ctia ning lugng tai tao & mic cao, gia nhién liéu cao va nhu cau rat thap
do c6 sy tham gia cua cong nghé chiéu sang LED; va (4) Crisis: kich ban véi gia dinh sy

tham gia cua ning luong tai tao thip, gia nhién liéu cao va nhu cau thap.

Vé (5) tim cau tric toi wu nguén phat dién, ham muc tiéu 1a tong hop chi phi phat dién la
thap nhat, véi hang loat rang budc. Phan mém LINDO duoc st dung va thu duoc cac két qua

chinh nhu sau:

— Cong suat lap dat dy béo cua nguon thuy dién tai cac nam 2020, 2025 va 2030 lan luot
la 18,1GW, 18,6GW va 21,2GW:; nhiét dién than ¢ kich ban HG va kich ban BAU cho
nim 2020 lan luot 13 15,8GW va 17GW, cac két qua tuwong tng cho nim 2025 1a
24,6GW va 29,3GW, va cho nam 2030 1a 38,9 GW va 49,9GW. Xét trong co cAu cong
suit lap dat nguon tong thé, ty & nhiét dién than chiém tir 27,8% dén 40,6%.

— Pén nam 2020, cong suat lap dat cua nhiét dién khi dat xap xi 9,5GW; con sé nay cho
cac nam 2025 va 2030 lan luot 1a 15,6GW va 23,2GW; chiém khoang 16,6% dén 20,3%
trong co cau nguodn tong thé. Cac két qua nay gan nhu khong thay ddi ¢ céc kich ban dy
bdo. Céac dang nguon phat dién khac gan nhu da dat dén gigi han lap dat va khdng co su
thay d6i dang ké vé cong suat lap dit.

— Két qua du bao vé san luong phat dién cua thiy dién tai nam 2020 va 2030 14 66,3TWh
va 68,6 TWh. Tir nam 2020 dén nim 2030 du bao nhiét dién than gia ting san luong

phat dién va chiém tir 41,5% dén 65,8% tong san luong phat dién. Két qua thu duoc
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cling cho thay phat dién than c6 su bién dong manh giira cac kich ban véi nhau khi thay
d6i diéu kién dau vao. Bén canh do, nhiét dién khi ciing co su ting truong dang chi y tir
19% dén 26,3% tong san luong phat dién.

— Luong phét thai CO, du béo cho kich ban HG thip hon kich ban BAU 5,9% vao nim
2020, 20,4% vao nam 2025 va 28,4% vao nam 2030 nho sy dong gop voi ty trong lon
cuia cac nguodn ning luong tai tao va nhu cau rat thap cua phu tai.

— Chi phi phat dién duoc du béo vai kich ban chi phi nhién liéu thap gia phat dién tuong
tng tir 4,3 dén 5,5US$ cent/kWh, véi kich ban chi phi nhién liéu cao thi gia phat dién
tuong ung tir 6 dén 7,7US$ cent/kWh. Mot nhan xét dang cha ¥ 12 véi kich ban HG ban
luong phat thai CO, s& cd chi phi thip hon kich ban HG khéng ban lugng phat thai CO2
khoang 10% va diéu nay dan dén chi phi phat dién cua kich ban HG s& gan bang vai chi
phi phat di¢n cua kich ban Crisis vao nam 2030.

Cac két qua néu trén cho thay luan an d3 hoan thanh cic muc tiéu nghién ctu dé ra. Pay 1a
dong gop rit c6 y nghia vé mat khoa hoc va thyuc tién cho sy phat trién dién luc cua Viét
Nam.

Tp. Hé Chi Minh, ngay 15 thang 5 nam 2019

Nguoi hwéng dan chinh Nghién citu sinh
(Ky va ghi r6 ho tén) (Ky va ghi rd ho tén)
PGS.TS. V& Viét Cuong Nguyén Hoang Minh Vii
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Summary of theoretical and academic contribution of the dissertation:
Electrical power, one of the important promotion-bases of production’s added value, plays

a vital role for ensuring the development of economics, culture, science and technology of a
nation, a region and entire-world also. The estimation (or forecasting) of supply capacity to
meet the demand for economics development must be done in early phase of planning
process through a concept of “energy scenario”; in which environmental protection is the

most urgent constraints.

This study-based thesis aims to build reasonable scenarios for power sources towards to a
“low-carbon economy” for Vietnam to 2030. The study comprises four matters: (1)
Forecasting electricity demand (GWh) for Vietnam to 2030; (2) Forecasting the peak load
demand B,,,, of Vietnam power system to 2030; (3) Clustering and predicting hourly electric
load profile of Vietnam to 2030; and (4) Introducing scenarios of least-cost optimum
structure for Vietnam power generation system and its CO, emission potential,

correspondingly.

Doing research on forecasting electricity demand (GWh) for Vietnam to 2030, candidate
has employed an econometric model as prediction method. This method was first launched in
Vietnam. Results show that: (1) The qualified forecasting equation only includes 03 major
variables: the per capita income, the population, and the number of households; (2) With
medium scenario of the income, the forecasting consumptions in 2020, 2025, 2030 are
230,195GWh, 349,949GWh, 511,268 GWh, respectively. (3) The GDP and the proportion of
industry and service in GDP do not make major impacts on this forecasting in Vietnam,
Those results are closed similar to numbers released by the Revised version of Master plan

no. VII for power system in Vietnam (PDP VIl rev.).
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In order to forecast the peak load demand PB,,, of Vietnam power system to 2030,
researcher has implemented the feed-forward back propagation (FFBP) method, a modified
model of neural network. B,,, in 2020, 2025 and 2030 are forecasted at 40,332MW,
60,835MW, and 87,558MW, respectively. Those results are really closed to values of the
PDP VII rev. It is noted that new factors related to technogical and scientific developments,
i.e. LED technology, solar photovoltaic rooftop system, have not been accounted to those

results.

Clustering and predicting hourly electric load profile of power system is a pristine point of
thesis with aims to provide conditions to figure-out the least-cost optimum structure for
Vietnam power generation system. The results show that there are 8 load patterns categorised
by the consumption characteristics of Tet holidays, working days, and weekend days

corresponding to groups of month. Also, future load patterns have been predicted.

In terms of scenario construction, four scenarios have been suggested. They are: (1) BAU:
Business As Usual scenario is what happens from the last 5 years in cases of low fuel price,
high load demand, and low sharing of renewable energy generation; (2) Low Green — LG
scenario represents for cases of low fuel price, low load demand, and high sharing of
renewable energy; (3) High Green — HG scenario is generated to perform the conditions of
high fuel price, deeply low load demand, and high renewable energy; and (4) Crisis scenario

Is the case of high fuel price, low load demand and low sharing of renewable energy.

With aims to find the optimal generation structure for the national power generation
system, an objective function has been employed. Objective function is the function where
the power generation cost is minimized, combined to numerous other constraints. LINDO

software was launched to generate these following results:

— Forecasted installed capacities of hydro are around 18.1GW, 18.6GW, and 21.2GW in
2020, 2025, and 2030, respectively; installed capacities of coal-thermal power plants in
HG and BAU scenarios in 2020 are 15.8GW and 17GW, respectively; in 2025 are
24.6GW and 29.3GW, in 2030 are 38.9 GW and 49.9GW, correspondingly. Looking
into the national installed capacity, coal-thermal capacity accounts for 27.8% to 40.6%.

— Installed capacities of gas-thermal power plants reach around 9.5GW, 15.6GW and
23.2GW in 2020, 2025, and 2030, respectively; account for 16.6% to 20.3% in total

installed capacity. These results keep nearly unchanged in all scenarios. Other
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generations are all reach their upper limit installation and do not changed much through
scenarios.

— Forecasted results for hydro generation in 2020 and 2030 are 66.3TWh and 68.6TWh,
respectively. Coal-thermal generation increases its production continuously by years
and contributes 41.5% to 65.8% from 2020 to 2030. Also, it takes significant changes
between scenarios when providing different input constraints. Gas generation shares
about 19% to 26.3% of total, changing by years and scenarios.

— The lowest CO, emission is resulted by HG scenario which significantly reduce by
5.9% (2020), 20.4% (2025), and 28.4% (2030) compared to BAU scenario. This is
caused by a considerable increase of renewable sources, and deeply low load demand.

— Generation costs are computed as 4.3US$cent/kWh to 5.5US$cent/kWh and
6.0US$cent/kWh to 7.7US$cent/kWh in correspondence with low and high fuel price
scenarios in the future. An interested note that if CO, emission is put into the market in
the HG scenario, then the generation cost of HG scenario could reduce 10%,
approximately. As a result, it helps generation cost of both HG and Crisis scenarios are
nearly same in 2030.

Those results are used to demonstrate the successful of thesis. All expected objectives have
been reached. Additionally, the success of this thesis can make various significant
contributions in terms of scientific and practical platforms for the development of Vietnam
power system.

HCMC, 15/05/2019
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