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CAN: Gia cong suat thi treong Capacity-Add-0n Price

EMS: Hé thdng quan ly nang lwong Energy Management System

EVNNLDC: Trung tam bBiéu d¢ Hé thong dién Qudc gia EVN - National Load Dispatch Center
MDMSP: Don vi quan ly s6 liéu do dém dién nang Metering Data Management Service Provider
MO: Ky sw diéu hanh Thi truong dién Market Operator

MOIT: B6 Cong Thwong Ministry of Industry and Trade

SCADA: Hé thong diéu khién giam sat va thu thap sd liéu Supervisory Control And Data Acquisition
SMP: Gid bién thi treong dién System Marginal Price

SO: Ky su diéu hanh Hé thdng dién SystemOperator

VCGM: Thi treong phat dién canh tranh Viét Nam Vietnam Competitive Generation Market
VWEM: Thi treong ban budn dién Viét Nam Vietnam Wholesale Electricity Market
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. TONG QUAN VAN HANH NAM 2019 .

POWER SYSTEM AND MARKET OPERATIONAL OVERVIEW

Nam 2019, cong tac van hanh hé thong dién va thi truong dién caa
Trung tam Diéu do Hé thong dién Qudc gia da dat nhitng thanh

In 2019, the power system and market operation of the National Load
Dispatch Centre has achieved the following main results:

qua chinh nhu sau:

7
L X4

Hé thdng van hanh an toan, lién tuc, khdng phai tiét giam
phu tai, ddm bao cung cap dién cho toan hé thong. Diéu
tiét thay dién dam bao tdi wu, dong thoi dam bao nudc
phuc vu tudi tiéu ndng nghiép va cung cap nuwdc ha du,
dat dwoc cic muc tiéu co ban nhw FDI, VDI va sai sO du
bao phu tai nam trong giéi han cho phép.

Khong xay ra su ¢6 cht quan trong cong tac diéu hanh hé
thong dién va thi truong dién

Van hanh thj truong dién dam bao tinh c6ng bang, minh
bach. Tham gia tich cwec vao qua trinh chuan bi cho thi
treong ban budn dién canh tranh du kién.

Quan ly va van hanh hiéu qua ha tang co so phuc vu van
hanh bao gom cac hé thong SCADA/EMS, hé thong thu
thap so liéu do dém dién néng, hé thdng websites va cac hé
thong khac

Pam bao doi song vat chdt cho can by cong nhan vién, tao
duoc khong khi hang say, phan chan trong cong viéc va
doan két, gan b6 trong toan Trung tam.

X/
°e

X/
o

Maintaining the safe, continuous operation of the national power
system, no load shedding events to ensure the electrical power
delivery on national scale. Dispatching hydro power plants to
ensure economic optimization and water supply for irrigation and
other purposes. Achieved the main targets of FDI, VDI and the
load forecasting error within permissible limits.

There has been no human-made faults reported throughout the
year in both power system and market operation

Maintaining the fairness and transparency of market operation.
Engaging effectively in preparing for Wholesale Electricity
market.

Managing and operating effectively the existing infrastructure for
operational purposes including SCADA/EMS system, the
metering and data management system, websites and other
systems.

Ensure the well being for all staff by creating a dynamic working
environment to improve the solidarity among all the employees.
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REMARKABLE EVENTS OF 2019

21/01 : Béng dién thanh cong t6 mdy H1 A Lin B1 25,3MW
Jan 21: Energized the H1 A Lin B1 Unit 25,3MW

21/01-24/01: Xa nwdc vu Bong Xuan dot 1
Jan 21 to Jan 24: 15t Winter-Spring irrigation

31/01-03/02: Xa nudec vu Bong Xuan dot 2
Jan 31 to Feb 03 : 2" Winter-Spring irrigation

02/02-10/02: Bam bao van hanh én dinh trong dip Tét Nguyén
DPan 2019

Feb 14 to Feb 20: Ensured safe and stable operation during 2019 Lunar New
Year

09/02-14/02: Xa nwdc vu BDong Xuan dot 3
Feb 9 to Feb 14: 3" Winter-Spring irrigation

30/03: Phat dong su kién gio trai dat 2019
Mayr 30: Run 2019 Earth hour events

21/06: Phu tai qudc gia dat cuc dai 1a 38 249 MW
Jun 21: National peak load reached 38 249 MW

30/06: Tong s6 nha mdy dién mat troi la 89
Jun 30: The number of solar power plants reached 89 plants

17/07-18/07: Bong dién thanh cong nha may thuy dién Dak
Re cdng sudt 60MW
Jul 17 to July 18: Energized Dak Re Hydro Power Plant 60MW

AUG\

SEP

oCT

NOV

01/08: Dong dién MBA AT1 T500 Tan Uyén 900 MVA
Aug 01: Energized the AT1 T500 Tan Uyen Transformer 900 MVA

28/08: Dong dién DD 572 Tan Uyén — 576 Vinh Tan
Aug 28: Energized line 572 Tan Uyen — 576 Vinh Tan

28/08: bong dién BD 571 Tan Uyén — 583 Song May
Aug 28: Energized line 571 Tan Uyen — 583 Song May

05/09-18/09: Dling hoan toan hé thong khi PM3 dé€ phuc
vu bao dudng stra chita
Sep 05 — Sep 18: PM3 Gas Supply total shutdown for maintenance

28/09-07/11: Bao dudng hé thdng khi Nam Con Son
Sep 28 — Nov 11: Maintain Nam Con Son Gas Supply

01/10: Déng dién MBA AT2 T500 Cau Bong 900 MVA
Oct 01: Energized the AT2 T500 Cau Bong Transformer 900 MVA

26/10: Dong dién BD 561 O Mén - VT01 Long Phu
Oct 26: Energized line 561 O Mon — VT01 Long Phu

26/10: Péng dién DD 562 O Mon - VT01 Long Phu
Oct 26: Energized line 562 O Mon — VTO01 Long Phu

19/11: Nang cap MBA AT1 T500 Tan Binh 1én 900 MVA
Nov 19: Energized the AT1 T500 Tan Dinh Transformer 900 MVA
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,CO’ CAU HE THONG PIEN 2019,

2019 POWER SYSTEM STRUCTURE

L L. R . Tinh dén cudi thang 12/2019, tdng s6 nha may dién (NMD) dang van hanh
CO’ CAU CONG SUAT DAT NGUON DIEN trong hé thong 1a 220 NMD (khong ké cac nha may thiy dién nho) véi tong
THEO LOAI HINH CONG NGHE

Generation Istalled Capacity by fuel types (MW; %) cong suat dat 1a 54175 MW (chwa bao gom nguon nhap khau).

By the end of 2019, the total number of power plants in operation was 220 (not
including small hydropower plants) with a total installed capacity of 54175 MW

1372. 2% 169; 0% (without imports).
, &/0
TI TRONG NGUON DPIEN THEO CHU SO HUU
1500; 3% \ GENERATION OWNERSHIP SHARE (MW; %)
NDT nudc ngoai
7185; 13% (Foreign); 3977; 7% EVN; 11168; 20%

r

Tu nhén va Cé phan
(Private and Join
venture); 14326;

0 1; 7922; 14%
PV Power; 4

= Thay dién (Hydro)
= Nhiét dién than (Coal fired)
Tua bin khi (Gas turbine)
m C4c nha may chay dau (Oil fired)
® Nhap khiu (Import)
m Nang lvong tai tao (Renewable)
m Khac (Other) 3%

Genco 3; 6320; 11%

TKV Power
(Vinacomin); 1705;
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,CO’ CAU HE THONG PIEN 2019,

2019 POWER SYSTEM STRUCTURE

CO CAU CONG SUAT DAT NGUON DIEN

THEO TRANG THAI THAM GIA THI TRUONG
Generation Instralled Capacity by Market Participation Status (MW; %0)

m 98 NMD tryc tiép tham gia TTD (98 direct trading power plants)
M 111 NMP gian tiép tham gia TTD (111 indirect trading power plants)
m 14 NMD chién lwoc da muc tiéu (14 strategic hydro power plants)

5 NMD BOT (5 BOT power plants)

Trong nam 2019 da cé thém 8 nha mday dién tham gia truec tiép chao gia

trén thi truong dién, véi tong cong sudt dat la 2642 MW, nang tong so

nha may dién tham gia truc ti€p chao gia trén thi truong dién 1én 98 nha

may.

There are 8 new market directly trading participants with the total new
capacity introduced in 2018 of 2642 MW, bringing the total directly trading
generators to 98 power plants
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CO' CAU THI TRUONG PIEN QUA CAC NAM
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,CO’ CAU HE THONG PIEN 2019,

2019 POWER SYSTEM STRUCTURE

Trong nam 2019, dién nang san xuat toan hé thong dién Qudc gia dat khoang 239.53 ty kWh (bao gom ca san luong dién ban
cho Campuchia) tang 8.9 % so véi nam 2018.

In 2019, the total power production of national power system reached about 239.53 billion kWh (including power production sold to
Cambodia) which increased by 8.9 % as compared to 2018.

SAN LUONG, TY TRONG HUY DPONG NGUON VA CONG SUAT DINH CAC THANG TRONG NAM
Power generation, production share and peak demand in 2019
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,CO’ CAU HE THONG PIEN 2019,

2019 POWER SYSTEM STRUCTURE

BIEU PO THANH PHAN HUY DPONG NGUON CAC NAM
Power production by fuel types for 24 years (GWh)
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Billion kWh

,CO’ CAU HE THONG PIEN 2019,

2019 POWER SYSTEM STRUCTURE

Trong nam 2019, san lwgng nhiét dién than chiém ti trong
Ion nhat véi hon 1182 ti kWh. San lwong thay dién,
tuabin khi va cac loai hinh khac déng gép phan con lai
nhu cau hé thdng.

In 2019, the coal-fired power production contributed the largest
share of the national power production with 118.2 billion kWh.
The remaining share was made up by the hydro power, gas
turbine and other generation types

SAN LUONG PHAT VA PHU TAI CAC MIEN
Power production and demand by area
(Billion kWh)
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THANH PHAN SAN LUQ'NG NGUON DIEN THEO LOAI HINH
Share of power production by fuel type
(Billion kWh; %)
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,CO’ CAU HE THONG PIEN 2019,

2019 POWER SYSTEM STRUCTURE

- L . Trong 5 ndm qua, co cdu phu tai gan nhw khong thay doi véi cong
CO’ CAU PHU TAI HE THONG PIEN
National power demand structure
(BILLION KWH) For the last 5 years, the national power demand structure almost stays the same

with the largest share of industrial load.

nghiép van chiém ti trong cht yéu trong co cau phu tai ctia Viét Nam.

Nong lam nghiép va thay san
(Argicultural),
4.34,2%

Dan cw va tiéu 120
dung Thwong nghiép va dich
(Residential), vu (Services), 100
57.59, 33% 9.58, 6%
80
Khéc (Other), Southern PC,
7.35, 4% 60 Northern PC 75.01
73.97
40
20 Hanoi PC Central PC,
0 20.38 20.50

Mién Bac (North) Mién Trung (Central) Mién Nam (South)

Ca cau phu tai tirng mién
Power demand structure by area

Billion kWh
Cong nghiép va xay dung (Billion )

(Industrial),
95.66, 55%
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_KET QUA VAN HANH: KY LUC VAN HANH

OPERATIONAL RESULTS: OPERATIONAL RECORDS

Phu tai dinh cta toan b hé thong trong ndm 2019 la 38249 MW tang 8.94% so v6i nam 2018
The national peak demand of 2019 has reached 38249 MW which raised 8.94% as compared to the 2018 figure

TANG TRUONG PHU TAI PINH QUA CAC NAM

Demand growth
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_KET QUA VAN HANH: KY LUC VAN HANH

OPERATIONAL RESULTS: OPERATIONAL RECORDS

San lwgng ngay cao nhat dat 784.75 tr.kWh (bao gom ca ban cho Campuchia), tang 8.14% so vdi cung ky 2018
The highest daily power production has reached 784.75 mil. kWh (including the electricity production sold to Cambodia) which raised
8.14% as compared to the 2018 figure

SAN LUONG NGAY TOI PA NGAY QUA CAC NAM
Highest daily power production
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_KET QUA VAN HANH: KY LUC VAN HANH

OPERATIONAL RESULTS: OPERATIONAL RECORDS
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. KET QUA VAN HANH: NGUON PIEN ,

OPERATIONAL RESULTS: POWER GENERATION
THUY PIEN HYDRO POWER

<% T6ng cong suat ngudn thuy dién dwa vao van hanh nim 2019 1a % The total installed capacity of 85.3 MW of new hydro power plant was
85.3 MW. Tong san luong thuy dién khai thac duogc nam 2019 dat introducded in 2019. Total hydro power production reached 67.651

67.651 ty kWh. billion kWh
CAC NGUON THUY PIEN MOI
New hydro power plants

Ngay dong
SAN LUONG THUY PIEN QUAC AC NAM Nha may T6 may Mién Cong suat diat dién Iin dau

’ Hydropower pr.oduction Plant Unit Area Installed First
90 Capacity commencing

date
80 1 A Lin Bl H1 Trung 25.3 20/01/2019
70 2 Dak Re H1 Trung 30 17/07/2019
67.7 3 Dak Re H2 Trung 30 18/07/2019

[e))
o
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. KET QUA VAN HANH: NGUON PIEN ,

OPERATIONAL RESULTS: POWER GENERATION

NHIET DIEN THAN

% Tong san lugng nguodn nhiét dién than nam 2019 dat
119.14 ty kWh.

% Tong cong suat dat nguon nhiét dién than moi van
hanh dat 1304 MW.
Coal-fired power plants

¢ Total coal-fired power production in 2019 reached 119.14 billion
kWh .

% A total installed capacity of 1304 MW of new coal-fired has been
introduced in 2019.

CAC NGUON NHIET PIEN THAN MO
New coal-fired power units

Ngay dong dién
Nha may To6may  Mién Cong suat dit Ian dau
Installed First commencing
Plant Unit Area Capacity date
Vinh Téan 4 MR S3 Nam 616 22/04/2019
Duyén Hai 3 MR S3 Nam 688 16/11/2019

h)

ty kWh (billion kw

SAN LUONG NHIET PIEN THAN QUA CAC NAM
Thermalpower production
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. KET QUA VAN HANH: NGUON PIEN ,

OPERATIONAL RESULTS: POWER GENERATION

TUABIN KHi

Tong san leong cac NMD TBK khai thac trong
ndm 2019 dat 42.269 ty kWh

Gas Turbine
Total gas-turbine power production in 2019 reached
42.269 billion kWh

NHIET PIEN DAU FO VA TUABIN KHI
DAU DO

Tong san lwong: nhiét dién dau FO 940 triéu
kWh, tuabin khi DO 811 triéu kWh

Oil-fired power plants and gas-fired power
plants
Total Fuel Oil fired power generation reached 940
million kWh, Diesel Oil fired generation reached 811
million kWh
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KET QUA VAN HANH: LUO'I PIEN 2019

OPERATIONAL RESULTS: POWER TRANSMISSION

% Installed and energized 01 new 500kV transformers with the

% Doéng msi 01 may bién ap 500kV véi tong dung luwgng 900
total rating of 900 MVA. Replaced 02 transformers with the

MVA. Thay méi 02 may bién ap MBA véi dung luong tong

1800 MVA. Péng méi 05 doan PD 500kV véi tdng do dai la total rating of 1800 MVA. Installed and energized 05 new
697 km. Péng méi 01 khang dién 500kV véi dung luong 91 500kV transmission lines with total length of 697 km.
MVAR.

#Déng moi 205 mdy bién ap 220-110kV v6i tong dung luong ¢ Installed and energized 205 new 220-110kV transformers with
16108 MVA. Déng méi 245 doan DD 220-110kV véi tong the total rating of 16108 MVA. Installed and energized 245
chiéu dai 1528.36 km new 220-110kV transmission lines with total length of 1528.36

km

CAC CONG TRINH LUQI 500kV MOTI Pwong day . . .

New 500kV transmission elements Ngay hoan thanh

Transmission Lines Completion date
May bién 4p/Tram Cong suit Ngay hoan thanh PD 584 Song May - 575 Vinh Tan (mach 3) 02/06/2019

Transformer/Substation Ratings (MVA) Completion date

PD 572 Tan Uyén - 576 Vinh Tan 28/08/2019
AT1- T500 Tan Uyén 900 01/08/2019 PD 571 Tan Uyén - 583 Song May 28/08/2019
AT2- T500 Cau Bong 900 01/10/2019 PD 561 O M6n - VT01 Long Phui 26/10/2019
AT1 -T500 Tan Pinh 900 19/11/2019 DD 562 0 M6n - VT01 Long Pht 26/10/2019
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KET QUA VAN HANH: LU0l PIEN

o @
OPERATIONAL RESULTS: POWER TRANSMISSION
% Nam 2019, trao luu truyén tai hé thong dién Qudc gia da % In 2019, the inter-regional transmission power flow mostly
phan theo chiéu Bac-Trung va Trung-Nam. Dic biét, khu delivered in the direction from North to Central and Central to
vuc mién Nam thuong xuyén phai nhan lugong 16n cong South. Especially, there have often been large transmission
suat tir mién Bac va mién Trung volume supplied to the South throughout the year.
SAN LUONG TRUYEN TAI BAC-TRUNG SAN LUONG TRUYEN TAI TRUNG-NAM
North-Central transmission volume Central-South transmission volume
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. KET QUA VAN HANH: XUAT NHAP KHAU

OPERATIONAL RESULTS: IMPORT & EXPORT

Nam 2019, tong san luwong dién mua Trung Qudc ca nam dat
2196 triéu kWh. Ngoai ra, hé thdng dién con nhap khdu mot
phén san luwgng tir Lao véi san lwgng 1115 triéu kWh

In 2019, total purchased energy from China reached 2196 mil. kWh.
In addition, the system also received imported electricity from Laos
with the total energy purchased reached 1115 mil. kWh

PIEN NANG NHAP KHAU
Imported Electricity
(mil. KWh)

450

400

350 A

300 A

250 A

200 -

150 -+

100 -~

50 -

0 -

1 2 3 4 5 6 7 8 9 10 11 12

B Mua Trung Quéc (Purchased from China) ® Mua Lao (Purchased from Laos)

180

160

140

120 +

100 +

80 -

60 -

40 ~

20 -

Nam 2019, san lwong dién ban cho Campuchia la 1306
trieu kWh

In 2019, total sold electricity to Cambodia was 1306 mil. kWh.

PIEN NANG XUAT KHAU
Exported Electricity
(mil. KWh)

B Ban campuchia (Sold to Cambodia)
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. KET QUA VAN HANH: THUY VAN

OPERATIONAL RESULTS: HYDROLOGY

Khu vuc Tay Bac (gom cic ho Son La, Hoa Binh, Tuyén Quang,
Théac Ba, Lai Chau): Trén hau hét cac hé thdng song 16n ¢ khu vye
Béc Bo déu c6 luong nudc chay vé ho thay dién thap trong mua .
Tong lwong nudc mua can cac hd & Bic BO dat tir 86%-133% so vdi
gia tri TBNN. Téng lwong nuwdc mua lii cac ho 6 Bac Bo dat ti
45%-104% so voi gia tri TBNN.

North-West region (Including the reservoirs of Son La, Hoa
Binh, Tuyen Quang, Thac Ba, Lai Chau hydro power plants): In
most of the major river systems in the North, there is a small
amount of water flowing into the reservoir in the dry season, flood
season. The total dry season water in the North is reaching from
86% - 133%. Total amount of rain water in the North is reaching
from 45% -104%.

LU'U LONG NU'OC VE MOT SO HO THUY PIEN MIEN BAC
Water inflow some of the reservoirs in the North (m3/s)
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. KET QUA VAN HANH: THUY VAN ,

OPERATIONAL RESULTS: HYDROLOGY

Khu vuc Tay Nguyén (gom cac ho dién hinh trong vung Tay Nguyén region (Including the major reservoirs such as laly,
nhu Ialy, Pléikrong, Buon Kudp, Buon Tua Srah): Phan Pléikrong, Buon Kudp, Buon Tua Srah hydro power plants):Water
phdi luong nuwdc vé trong mua kho ¢ cac ho thay dién o distribution in the dry season in hydro reservoirs in the region is less
khu vye Tay Nguyén thdp hon so véi cac nam trude. Tong than in the last years. The total dry season water in the region is
lwgng nwdc mua can cac ho ¢ khu vuce dat tie 75%-87% so reaching from 75% - 87%. Total amount of rain water in the region is
voéi gia tri TBNN. Tong luong nuwdc mua 1a cac ho ¢ khu reaching from 65% - 96%.

viee dat tir 65%-96% so véi gia tri TBNN.

LU'U LUONG NUO'C VE MOT SO HO THUY PIEN MIEN TRUNG
Water inflow some of the reservoir in Tay Nguyen (m3/s)
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. KET QUA VAN HANH: THUY VAN

OPERATIONAL RESULTS: HYDROLOGY

Céc ho thuy dién Nam (gom cdc ho Da Nhim, Dai Ninh, Ham
Thuan, Tri An, Thac Mo): Trén cac hé thong song ¢ mién Nam
déu c6 luong nude chay vé ho thay dién ¢ mirc tvong duong
va thdp trong mua can va mua lé. Tong lwgng nudc mua can
cac ho & khu vuc dat tte 59%-132% so véi gia tri TBNN. Tong
lwgng nudc mua 1a cac ho 6 khu vuc dat tir 35%-99% so voi
gia tri TBNN.

Southern Region (Including the reservoirs of Da Nhim, Dai
Ninh, Ham Thudn, Tri An, Thac Mo hydro power plants): On the
river system in the south, the water inflow to the reservoir is
equivalent and low during the dry and flood season. The total
water volume in the dry season is from 59% - 132%. The total
water volume in the flood season is from 35% - 99%.

LUU LUONG NUO'C VE MOT SO HO THUY PIEN MIEN NAM
Water inflow some of the reservoirs in the South (m3/s)
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Phia Dong Nam B, bon triing khi Nam Con Son hién van
dang la ngudn khi 16n nhéat va cdp 6n dinh nhat. Luong khi

Ctru Long ¢ mtec thap.

Phia Tay Nam B9, cum nha mdy dién Ca Mau 1, Ca Mau 2
duoc cung cap khi ttr mé PM3 — CAA.

700000

_KET QUA VAN HANH: NHIEN LIEU KHI

OPERATIONAL RESULTS: GAS SUPPLY

Long basin remained low

power plants are fueled by PM3-CAA gas basin.

LUONG TIEU THU KHI HANG THANG

Monthly gas consumption

In the East region of the South, the Nam Con Son basin remains
the largest and most stable gas supply. The gas supply from Cuu

In the West region of the South, the CaMau 1 and Ca Mau 2
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KET QUA VAN HANH: HE THONG RO’ LE BAO VE VA TU PONG

OPERATIONAL RESULTS: PROTECTIVE RELAY AND AUTOMATION SYSTEM

[

LUOI PIEN 500 - 220 — 110kV 500-220-110KYV transmission system

% Da tinh todn ban hanh 618 phiéu chinh dinh role bao vé cho céc % Calculated and issued 618 relay setting sheets for the facilities of
cong trinh trén lwdi dién 500k V. 500kV system

< Pa tinh toan va ban hanh 7441 phiéu chinh dinh role cho viéc % Calculated and issued 7441 relay setting sheets for energizing
déng dién cac cong trinh moi va thay thé thiét bi trén ludi dién new facilities and replacing equipment on the 220, 110 kV
220, 110k V. systems.

% Nhin chung cong tac tinh toan théng sd chinh dinh ro-le bao vé % In general, relay setting calculation activity in 2019 ensured the
trong nam 2019 dap tng cac yéu cau van hanh tin ciy, nhanh, operational requirements of reliability, rapid, selectivity and
chon loc, phét hién diung suw ¢ accuracy.

NHA MAY PIEN Power plants

% Pa thyc hién tinh toan, kiém tra, thong qua gia tri chinh dinh % Calculated, audited and approved the relay protection setting for
role bao vé cho dong dién duwa vao van hanh 79 nha may dién energizing and synchronizing of 79 power plants.

% Hiéu chinh lai gia tri chinh dinh role cho 22 nha méy dién dé % Adjusted relay setting for 22 operated power plants to ensure
dap tng yéu cau van hanh hién tai cia HTD Quéc gia nhim operational requirements of the National power system and to
nang cao d6 an toan tin cay trong van hanh. enhance operational security and safety.

% Da thuc hién thoa thuan thiét ké ky thuat hé thong role bao vé va % Implemented a technical design agreement for the automatic and
te dong cho 76 NMD thudc quyén diéu khién bao gom cac automatic relay system for 76 power plants under the control
nguon dién truyén thdng va cac nguon nang luong tai tao mai. authorities including conventional power plants and renewable

generation resources
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.KET QUA VAN HANH: HE THONG SCADA/EMS

OPERATIONAL RESULTS: SCADA/EMS SYSTEM

TINH TRANG QUAN LY VAN HANH TY LE KET NOI SCADA

] ) SCADA connection
% Tong s6 NMD va tram dang c6 tin hieu SCADA:
1267/1376 dat 92.08%, cai thién so véi nam 2018 100
(91.59%) 90%
o s et s 1 en . 73 122 30 198 8
% Trong s6 1267 diém két nodi cd tin hiéu thi c6 1012 80%

diém vé co ban da hoan thién du tin hiéu. Ty 1é
70%

dang két ndi va dam bao tin hiéu van hanh la
73.55% 60%
50%
40%
OPERATIONAL MANAGEMENT STATUS 30%
¢ Total power plant and substations which have SCADA 0%
signals are: 1267/1367 reached 92.08% which has
improved as compared to 2018 (91.59%) 10%
% Among 1267 signal available points, 1012 points 0%

basicall I ] . . Th Tram 110 kV Tram 220 kV Tram 500 kV Nha may dién  Nha may dién nho
: 110kV substation) (220kV substation) (500kV substation Power plants Small power
asically nave comp ete signa e percentage Of (110KV sub ) (220KV sub ) (500KV sub ) | ) ( I
connected, completed points was 73.55% stations)
B Khong két néi m Mat két ndi
(No connection) (Temporarily lost connection)
M Dang két ndi DU tin hiéu van hanh
(Connected) (Operationally sufficient signals)

Dang két ndi va du tin hiéu van hanh
(Connected& Operationally sufficient signals)
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_KET QUA VAN HANH: THANH VIEN THI TRUONG |

OPERATIONAL RESULTS: POWER MARKET PARTICIPANTS

Trong nam 2019 da c6 thém 8 nha may dién tham gia truc ti€p chao gia trén thi treong dién, voi tong cong suat dat 1a 2642

MW; Nang tong sd nha may dién tham gia truc ti€p chao gia trén thi treong dién 1én 98 nha may

In 2019, there were 8 more power plants with the total installed capacity of 2642 MW directly participating in the power market.
Therefore, the total number of directly trading generators has been increased to 98 power plants.

Nha may
Plant
1 Thai Binh
2 Vinh Tén 4
3 Bac Mé
4 N4m Todng
5 Thai Binh

6 Song Tranh 3
7 Chi Khé

8 bak Re

CS dat
Installed
Capacity

(MwW)

600
1200
45
34
600
62
41
60

Ngay trwc tiép
tham gia TTD
First directly
trading date

1/1/2019
1/1/2019
1/1/2019
1/1/2019
1/2/2019
1/2/2019
1/7/2019

1/10/2019

TANG TRUONG CAC NHA MAY TRUC TIEP THAM GIA

TTD
30000 120
25000 100
20000 80
=z
1541_1)5 g
EISOOO 13,5527 66 60 g
12,478 0, 63 =
11,765 O “«©
wn
10000 9212 8,946 40
5000 20
0 0
z <) ) O O 2]
'\\"'& «,"N ,\\'v& '»'& '\\m& ';9\' '»\'19
0\'\0 0\’\ 0\’\0 0\’\0 Q‘»\Q Q‘»\Q ":N\N,

mmmm Cong suat dat  ==e==S8 nha mdy
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. KET QUA VAN HANH: GIA THI TRUONG |

OPERATIONAL RESULTS: POWER MARKET PRICE

Gia tran thi treong dién 2019 la 1319
d/kWh. Nam qua, do anh huwdng cua
diéu kién thoi tiét bat thuong va san
lwong phat ctia cac nha may thuy dién
tang cao dan dén sy thay ddi 16n dién
bién gia dién nang thi truong so vdi cac
nam trudc.

The price cap of 2019 was 1319 VND/kWh.
Due to the abnormal weather conditions
and the increase of hydro production, the
market price has varied differently as
compared to previous years.

1400
1200
1000
800
600
40

o

200
0

Gia tran thi trwong dién (d/kKWh)

Price Cap
1319
1168 1280 117 1266 1280
846.3
2012 2013 2014 2015 2016 2017 2018 2019

DIEN BIEN GIA THI TRUO'NG PIEN CAC QUY

W S8 gidy dat gid san
(number of hours
which market price
equals to price floor)

M S8 gidy dat gid tran
(number of hours
which market price
hits price cap)

96
1134 954
Q2 Q3

Quart market price

Q4
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. KET QUA VAN HANH: GIA THI TRUONG |

OPERATIONAL RESULTS: POWER MARKET PRICE

DIEN BIEN GIA TOAN PHAN THI TRUO'NG DPIEN
Full market price (VND/kWh)
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. KET QUA VAN HANH: GIA THI TRUONG ,

OPERATIONAL RESULTS: POWER MARKET PRICE
Gia dién nang thi treong (SMP) nhin chung phan anh can bang cung cau va déc triung tinh hinh van hanh thyee t€ hé thong dién
Viét Nam theo mua trong viéc huy dong cac nguon dién, dac biét la thay dién.

System Marginal Price (SMP) basically reflects the balance between supply and demand as well as actual operating conditions of Vietnam
power system in seasons (especially for the case of hydro power plants).

TUONG QUAN GIT*A PHU TAI VA GIA PIEN NANG THI TRUONG
Demand versus system marginal price
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. KET QUA VAN HANH: GIA THI TRUONG |

OPERATIONAL RESULTS: POWER MARKET PRICE

DIEN BIEN GIA THI TRUO'NG VA SAN LWONG MOT SO LOAI HINH PHAT PIEN
Market price versus power generation of some fuel types

3226883.748 43

2

1176.557361

1245.947849 1300

1151.60672
1109.60
1084 8263891089 g 142 080,319086 -y
i 1064 9028 1100
1027.75578
081.8884839
900
700
500
300
100
< ™M o
o < — 0 M < O O
DN © NS O o0
< — O No OO O
LN — M <M M~ M
-100
3 4 5 6 7 8 9 10 11 12

mmm Thuy dién (hydro)

mmm Nhiét dién than (Coal-fired)

mmm TBK + dudi hoi (CCGTs)  ——SMP

Trung tGm Diéu d6 Hé théng dién Quéc gia - EVNNLDC | 31



KET QUA VAN HANH: GIA CONG SUAT

@ @
OPERATIONAL RESULTS: CAPACITY-ADD-ON PAYMENT
GIA CONG SUAT THI TRUO'NG
Capacity-Add-On payment
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_KET QUA VAN HANH: THANH TOAN TTD

OPERATIONAL RESULTS: ELECTRICITY MARKET SETTLEMENT

Trong nam 2019, tong giao dich trén thi truong dién giao ngay dat khoang 154.08 nghin ti dong. Trong d6 tong doanh
thu cac don vi phat dién chu yéu la thanh phan san luong tra theo gia dién nang thi treong (Rgyp)-

In 2018, total value of electricity traded on the spot market reached approximately 154.08 thousands billions VND, in which the
total revenue of generations was mainly the SMP-paid capacity (Rsmp).

TONG DOANH THU THI TRUONG

Total market revenue
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_KET QUA VAN HANH: THANH TOAN TTD

OPERATIONAL RESULTS: ELECTRICITY MARKET SETTLEMENT

TONG DOANH THU THI TRUONG

Total market revenue
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Rcan -Doanh thu san lugng thanh toan chi phi cong suat (CAN revenue)
B Rsmp - Doanh thu san lugng thanh toan gia dién nang thi truGng (Marginal-price Revenue)

Rbp - Doanh thu san lugng thanh toan gia cao hon gia tran thi trudng (Beyond-price-cap Revenue)
m Rcon - Doanh thu san lugng phat tadng thém do rang bubc (Contrained-On Revenue)

m Rdu - Doanh thu do san lugng sai khac Iénh diéu d6 (Misdispatch revenue)
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Trong nam 2019, Cac Tong cong ty
bién luc mua mot phan san luong
dién nang dau ngudn trén thi
truong, phan san leong dién con lai
duoc mua tit EVN theo co ché gia
ban budn dién ndi bd BST. Trong do,
cac Tong cong ty Dién lwc ban dién
va mua dién truc ti€p tir nha may

Thai Binh 1 va Vinh Tan 4.

In 2019, the Power Corperations
purchased a part of their demands
from market price, the rest of the
demand was purchased from EVN
through the internal Bulk-Supply-
Tariff scheme. The Power Coperations
purchased power directly from
ThaiBinh 1 and Vinh Tan 4 power
plant.

TB1

VWEM OPERATION IN 2019: VAN HANH VWEM 2019

VWEM STRUCTRUE: CO CAU VWEM

& VT4 PM1 & PM4
»
| NN I
DoanhthuCfD N\ §  Doanh thu giao ngay Doanh thu
! CfD renenue A RN Spot revenue | hop dong
| \ I Contract
\ \ revenue
I Doanh thu CfD
| CfD renenue
[
|
Chi phi giao ngay P P

I Spot payment /7 [
| P » Chiphi CfD | ChiphiBST

7 7 CfD payment BST payment
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VWEM OPERATION IN 2019: VAN HANH VWEM 2019

# .

VWEM STRUCTRUE: CO CAU VWEM

Gia thi truong cac Tong cong ty Dién luc thanh toan trung binh nam khoang 1230.1 d/kWh, trong dé trung binh thang cao
nhat la 1348.3 d/kWh, trung binh thang thdp nhat 1a 1017.3 d¢/kWh.

The avergage market price for Power Companies is 1230.1 VND/kWh, the highest monthly average price is 1348.3 VND/kWh, the lowest
monthly average price is 1017.3 VND/kWh.
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. VAN HANH 2019 QUA CAC CON SO ,

2019 OPERATION: FIGURES AND FACTS

54175 239.53 38249

Cong suat dat (MW) hé San lugng dién (ti kWh) ndm Phu tai dinh (MW) hé
thong dién, tang 12.4% so 2019, tang 8.9 % so vdi nam thong dién, tang 8.9% so
voi nam 2018 2018 voinam 2018
Installed Capacity (MW) of Total power production (billion Peak demand (MW) raised
the power system, raised kWh) raised 8.9 % compared to 8.9 % compared to 2018
10% compared to 2018 2018
3 7
3 " o
2018 2019 2018 2019 2018 2019

QP
784.75

San lugng (triéu kWh)
ngay 1én nhat,tang 8.2 % so
voi cung ky 2018

Highest daily power
production (million kWh),
raised 8.2 % compared to
2018

—
LN
~
<
00
~

Ln

(o)}

(o]

Ln

o~

~

2018 2019

Trung tGm Diéu d6 Hé théng dién Quéc gia - EVNNLDC | 37



34144

S6 luwong ban chao ngay
thanh cong, tang 11.4% so
voi nam 2018 (trung binh
thang)

Number of successful daily bids,
decreased 11.4 % compared to
2018 (monthly average)

34144

2018 2019

. VAN HANH 2019 QUA CAC CON SO

2019 OPERATION: FIGURES AND FACTS

P

35770

S6 luong bang ké ngay, tang
14.1 % so véi nam 2018
Number of montly average issued
settlement statements, increased
14.1 % compared to 2018

2018 2019

154081

Tong doanh thu thi treong
(ti dong) tang 44.8 % so v6i
nam 2018

Total market revenue (billion
VND) increased 44.8%
compared to 2018
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. VAN HANH 2019 QUA CAC CON SO ,

2019 OPERATION: FIGURES AND FACTS

SO lwong nha mdy tham gia thi treong dién trong nam 2019

Number of directly trading generators in 2019
Ty 1 thu thap xt ly s6

v ALudi v Duyén Hai 1 v Phi My 1
liéu do dém phuc vu v AVuong v Duyén Hai 3 v Phii My 2.1
’ , , v An Khanh v Hai Phong 4 Pha MY 4
tinh toan thanh toan v An Khé v Ham Thuan 4 Quan Ninh
trong Thi treong dién v BaThudcl v HuaNa Y QuangTri
Percentage of collecting ‘; Ba Thuoe 2 y riurong Bien Y >on Bong
Bac Binh v Huwong Son v Song Ba Ha
the metering data for v BécHa v Kanak v séngBac
market settlements v Bicwme Y KheBS Y SbngBung2
v Ban vé v Krong H'nang 4 Séng Bung 4
v Binh Dién 4 Mao Khé v S6ng Bung 4A
v Buén Kubdp v Méng Duongl v S6éng Bung 5
Ti lé ké,t n61 SCADA v Bu6n Tua Srah v Mudng Hum v Séng Coén 2
) N \ \ 4 Cam Ph3 v Na Duong v Séng Hinh
cua tram dlen va nha v Cao Ngan v Nho Qué 3 v Séng Tranh 2
O dién trén hé théng v Chikhé v NmcChiénl v SéngTranh3
- O Percentage Of SCADA : Clra ?at v Nezxm Ch’iénZ v Srepok 3
Pa Dang 2 4 Nam Mrc 4 Srepok 4
connection of substations v Pa Mi v Nim Na 2 v Srepok 4A
and power plants v Da'Nhim v N?m Na\3 v S|:ok lPhu Miéng
v Dai Ninh 4 Nam Phang 4 St Pan 2
v Pak Mi 3 v N&m Téong v Thac Ba
v DPak Mi 4 4 Nghi Son 1 4 Thac Mo
v Pak Re 4 Ngoi Phat 4 Théi An
v Dak Prinh v Nho Qué 1 v Thai Binh 1
v Pakr'Tih v Nho Qué 2 v Thudn Hoa
4 DamBri v Nho Qué 3 4 Trung Son
4 Doéng Nai 2 v Nhon Trach 1 v Uéng Bi MR
v Doéng Nai 3 v Nhon Trach 2 v V&n Chan
v Dong Nai 4 v Pha Lai 1 v Vinh Son
v Doéng Nai 5 v Pha Lai 2 v Vinh Tan 2
v Viing Ang 1 v Vinh Tan 4
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TRUNG TAM DIEU DO HE THONG DPIEN QUOC GIA (A0)

National Load Dispatch Centre

@ Dia chi Address » Trang thong tin dién ttr trung tam Main website
11 Ctra Bac, Quan Ba Dinh, Ha No6i E www.nldc.evn.vn
6 Dién thoai Telephone 9 Trang thong tin Thi truong dién Power market website
84-4-2220 1310 www.thitruongdien.evn.com.vn
@; Fax w Trang cong tac nguon lwdi dién System market operation website
84-4-2220 1311 WWW.Smov.vn

CAC PON VI THANH VIEN Subsidaries

Trung tam Diéu do hé thdng dién mién Bac (A1) Northern Load Dispatch Centre
Dia chi Address: 11 Ctra Bac, Quan Ba Dinh, Ha Noi
DT Telephone: 84-4-2220 1182 / Fax: 84-4-2220 1183

Trung tam Diéu d¢ hé thong dién mién Nam (A2) Southern Load Dispatch Centre
Dia chi Address: s6 5 S Thién Chiéu, Quan 3, TP H6 Chi Minh
DT Telephone: 84-8-2221 0207 / Fax: 84-8-2221 0208

Trung tam Diéu d¢ hé thong dién mién Trung (A3) Central Load Dispatch Centre
Dia chi Address: 80 Duy Tan, Quan Hai Chau, TP Da Ngmg
DT Telephone: 84-511-222 1002 / Fax: 84-511-222 1003
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