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CAN: Gid cong suét thi truong (Capacity-Add-0n price).

EMS: Hé théng quén ly ndng luong (Energy Management System).

EVNNLDC: Trung tdm Diéu do Hé théng dién Qubc gia (EVN - National Load Dispatch Centre).
MDMSP: Don vi quéan ly sé liéu do dém dién ndng (Metering Data Management Service Provider).
MO: Ky su diéu hanh Thj trudng dién (Market Operator).

MOIT: B6 Céng Thuong (Ministry of Industry and Trade).

SCADA: Hé thbng diéu khién gidm sét va thu thap sé liéu (Supervisory Control And Data Acquisition).
SMP: Gia bién thj truong dién (System Marginal Price).
SO: Ky su diéu hanh Hé théng dién (System Operator).

VCGM: Thj truong phat dién canh tranh Viét Nam (Vietnam Competitive Generation Market).
VWEM: Thj trudng ban buén dién Viét Nam (Vietnam Wholesale Electricity Market).
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TONG QUAN VAN HANH NAM 2017 / 2077 Power system and market operational overview

N&m 2017, cong tac van hanh hé thdng dién va thi truong dién clia
Trung tam Diéu d6 Hé thong dién Quéc gia da dat nhitng thanh qua
chinh nhu sau:

= Hé thdng van hanh an toan, lién tuc, khéng phai tiét giam phu
tai, ddm bao cung cap dién cho toan hé thong. Diéu tiét thay
dién dam bao t6i uu, ddng thai ddm bao nudc phuc vu tudi tiéu
néng nghiép va cung cip nudc ha du, dat dugc cac muc tiéu co
ban nhu FDI, VDI va sai s6 du bao phuy tai nam trong gidi han
cho phép.

= Khong xay ra su ¢ chl quan trong cong tac diéu hanh hé théng
dién va thj truong dién.

= Van hanh thi trudng dién dam bao tinh cong bang, minh bach.
Tham gia tich cuc vao qua trinh chudn bj cho thj trudng ban
budn dién canh tranh du kién.

= Quan ly va van hanh hiéu qua ha tang co s phuc vu van hanh
bao gébm cac hé thdng SCADA/EMS, hé thdng thu thap sb liéu
do dém dién nang, hé thong websites va cac hé théng khac.

= Pam bao dvi séng vat chat cho can bd céng nhan vién, tao dugc
khong khi hang say, phan chan trong cong viéc va doan két, gan

bé trong toan Trung tam.

In 2017, the power system and market operation of the
National Load Dispatch Centre has achieved the following main
results:

= Maintaining the safe, continuous operation of the national power

system, no load shedding events to ensure the electrical power
delivery on national scale. Dispacthing 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.

2017 VIETNAM POWER SYSTEM AND ELECTRICITY MARKET OPERATION




SU KIEN NOI BAT NAM 2017 Remarkable events of 2017

26/1-1/2: Pam bao van hanh én dinh
trong dip Tét Nguyén Dan 2017
Jan 26 to Feb 2: Ensured safe and stable

operation during 2017 Lunar New Year

-

THANG CHIN SEPTEMBER

6/2-13/2: Xa nudc vu Dong Xuan dot 3
Feb 6 to Feb 13: 3 Winter-Spring irrigation

s

1/1: Gia tran thj truong dién 1a 1266 d/kWh
Jan 01: Price cap is 1266 vnd/kWh

10/3: GPP Ca Mau dua vao hoat dong

. I B . Mar 10: GPP Ca Mau in operation
1/1: Duyén Hai 1, Vinh Tan 2 truc tiep tham gia thi truong dién

Jan 1: Duyen Hai 1, Vinh Tan 2 directly traded in the market

7 -

25/3: Phat dong su kién gio trai dat 201
Mar 25: Run 2017 Earth hour event

s

THANG TAM AUGUST
'THANG MUOI OCTOBER

10/1-15/1: Xa nudc vu Dong Xuan dot 1
Jan 10 to Jan 15: 1%t Winter-Spring irrigation

23/1-26/1: Xa nudc vu BDong Xuan dot 2
Jan 01 to Jan 26: 2" Winter-Spring irrigation

1/11: Van hanh trd lai thi truong phat dién canh tranh

Nov 01: the Vietnam Competitive Generation Market operation restored

01/11: Trung Son, Duyén Hai 3 truc tiép tham gia thi truong dién
Nov 1: Trung Son, Duyen Hai 3 directly traded in the market

tng thi truong phat dién canh tranh 15/12 : Dong Nai 5 truc tiép
1am Competitive Generation Market tham gia thi truong dién
uppended Dec 15: Dong Nai 5 directly

traded in the market
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CO CAU HE THONG DIEN 2017 / 2017 power system structure

Tinh dén cubi thang 12/201%, téng s6 nha may dién (NMD)
dang van hanh trong hé théng la 126 NMD (khong ké cac nha may
thay dién nho) vai tong cong suat dat 1a 45410 MW (chua bao gom

ngudn nhap khau).

CO CAU CONG SUAT DAT NGUON DIEN THEO
LOAI HINH CONG NGHE

Generation Installed Capacity by fuel types

MW; % 12415 1340

3%

165.85
0%

I Thay dién (Hydro)

W Nhiét dién than (Coal fired)
Tua bin khi (Gas fired)

B Cdc nha mdy chay ddu (Oil fired)

B Nhap khdu (Import)

[l Khdc (Other)

By the end of 2017, the total number of power plants in
operation was 126 (not including small hydropower plants) with a
total installed capacity of 45410 MW (without imports).

Ti TRONG NGUON BIEN THEO CHU SO HOU

Generation ownership share

MW; %
NDT nudc ngoai
(Foreign) EVN
Tu'nhén va C6 phdn 4311 8370

6682.3

- \ TN :
Nhap khdu :

(Private and Joint venture) 9% \

Genco 1
(Import) ,7;%86
1340
3%
Khdc
(Other)
129

0%
PV Power
4157.85

9%
TKV Power
(Vinacomin) Genco3
1715 7666
4% 17%
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Trong ndm 2017 da c6 thém 8 nha may dién tham gia truc tiép
chao gia trén thj truong dién, vai tdng cong suét dat la 4397 MW;
nang tong s6 nha may dién tham gia truc tiép chao gia trén thi

truong dién 1én 81 nha may.

CO CAU CONG SUAT DAT NGUON DIEN
THEO TRANG THAI THAM GIA THI TRUONG

Generation Installed Capacity by Market Participation Status
MW; %

14 NMP chién lugc
da muc tiéu va

(14 strategic hydro power plants); 4 NMD BOT (BOT power plants);

8661 2762
20% \ — 7%

34 NMP

gidn tiép
tham gia TTD
(34 indirect
trading power
plants)

8681
20%

81 NMPD truc tiép tham gia TTD
(81 direct trading power plants)
22560

53%

2017 VIETNAM POWER SYSTEM AND ELECTRICITY MARKET OPERATION

There are 8 new market directly trading participants with the
total new capacity introduced in 2017 of 4397 MW, bringing the total

directly trading generators to 81 power plants.

CO CAU TH| TRUONG DIEN QUA CAC NAM
Share of directly trading capacity
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CO CAU HE THONG DIEN 2017

2017 power system structure



VAN HANH HE THONG DIEN VA THI TRUONG DIEN VIET NAM 2017 I 12
Trong ndm 2017, dién nang san xuét toan hé thong dién Quéc In 2017, the total power production of national power system
gia dat khodng 198.4 ty kWh (bao gom ca san lugng dién ban cho reached about 198.4 billion kWh (including power production sold
Campuchia) tang 8.47 % so vGi nam 2016. to Cambodia) which increased by 8.47% as compared to 2016.
SAN LUONG, TY TRONG HUY DONG NGUON VA CONG SUAT DiNH CAC THANG TRONG NAM
Power generation, production share and peak demand in 2017
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BIEU DO THANH PHAN HUY DONG NGUON CAC NAM
Power production by fuel types for 22 years (GWh)

GWh

1996

1997
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W Thav dién (Hvdro)

18994
23920
26646

17968
16432
19573

2003 2004 2005 2006

W Nhiét dién than (Coal fired)

28457

22439

2007
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Trong nam 2017, san lugng thay dién chiém ti trong 16n nhét
vdi hon 86.4 ti kWh. San lugng nhiét dién than, tuabin khi va cac

loai hinh khac déng gép phan con lai nhu cau hé théng.

SAN LUONG PHAT VA PHU TAI CAC MIEN

Power production and demand by area

Ty KWh (Bil.kWh)

,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Trung (Central) Nam (South)

[ Nguén (Production) M Tai (Demand)

In 2017, the hydro power production contributed the largest
share of the national power production with 86.4 billion kWh. The

remaining share was made up by the coal-fired power, gas turbine

and other generation types.

THANH PHAN SAN LUONG NGUON DIEN THEO LOAI HINH
Share of power production by fuel type

Ty KWh (Bil.kWh) Nhiét dién than

Thuy dién (Hydro);
86.40
44%

\Tuabin khi

40.46
20%

Nguén khac (Other),

0.98 )
1% Nhap khau (Import);
2.36
1%

(Gas fired);
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Trong 5 ndm qua, co cau phu tai gan nhu khong thay déi véi
coéng nghiép van chiém ti trong chii yéu trong co cau phu tai clia

Viét Nam.

CO CAU PHU TAI HE THONG DIEN

National power demand structure

Ty KWh (Bil.kWh)

4.34; 2%
_9,58; 6%
735 4%

-

e

95.66; 55%

[ Congnghiépvaxaydung [ Thuong nghiép va dich vu (Services)
(Industrial) B Khéc (Other)

[ Dan cuva tiéu dung [ Nong 1am nghiép va thay
(Residential) san (Argicultural)

For the last 5 years, the national power demand structure

almost stays the same with the largest share of industrial load.

CO CAU PHU TAI TUNG MIEN

Power demand structure by area

Ty KWh (Bil.kWh)

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

[l TCT bién luc mién Béc (Northern PC)
B TCT Dién luc TP Ha Néi (Hanoi PC)

[ TCT bién lyc mién Trung (Central PC)
B TCT bién luc mién Nam (Southern PC)
[ TCT Bién lyc TPHCM (HCMC PC)
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KET QUA VAN HANH / operational results
KY LUC VAN HANH / operational records

Phu tai dinh cta toan bo hé théng trong nam 2017 la 30931 MWtang 9.67% so vdi nam 2016.
The national peak demand of 2017 has reached 30931 MW which raised 9.67% as compared to the 2016 figure.

TANG TRUONG PHU TAI BDiINH QUA CAC NAM

30931

Demand growth
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San lugng ngay cao nhéat dat 643.67 trkWh (bao gdm ca ban
cho Campuchia), tang 9.43% so vdi cung ky 2016

SAN LUONG NGAY TOI DA NGAY QUA CAC NAM
Highest daily power production

Triéu KWh (mil.kWh)
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The highest daily power production has reached 643.67 mil. kWh
(including the electricity production sold to Cambodia) which raised

9.43% as compared to the 2016 figure
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Operational results
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The load diagram of August 9 on which peak-demand occurs
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NGUON DIEN /
power generation

100

THUY DIEN

Téng cong suat ngudn thuy dién dua vao van hanh nam 2017 la
685 MW. Téng san lugng thly dién khai thac dugc nam 2017 dat 86.4
£y kWh.

HYDRO POWER

The total installed capacity of 685 MW of new hydro power plant
was introducded in 2017. Total hydro power production reached 86.4
billion kWh.

SAN LUQONG THUY DIEN QUA CAC NAM

Hydropower production

Ty KWh (Bil.kWh)

2010 2011 2012 2013 2014 2015 2016 2017
Ndm/Year

2017 VIETNAM POWER SYSTEM AND ELECTRICITY MARKET OPERATION

CAC NGUON THUY BIEN MO

KET QUA VAN HANH

New hydro power plants

o o Ngay déng

m  Nnamay Tomay  Mién cor:igc::um diénl_'.l‘?; déu
Plant Unit Area gn::::l;:ly commencing
date

1 N&m Na 3 H1 Bdac 28 13/01/2017
2 Trung Son H1 Bdc 65 15/02/2017
3 Ba& Thudc 1 H4 B&c 15 19/02/2017
4 Trung Son H2 B&c 65 21/03/2017
5 B& Thudc 1 H1 B&c 15 09/04/2017
6 Trung Son H3 B&c 65 29/04/2017
7 Bak Mi 3 H1 Trung 31.5 30/05/2017
8 Trung Son H4 Bdc 65 16/06/2017
9 B& Thudc 1 H2 Bdc 15 19/06/2017
10 Thudn Hoa H1 Bdc 21 04/07/2017
1 Thudn Hoa H2 Bac 21 04/07/2017
12 Thac Mo H3 Nam 75 11/07/2017
13 Bak Mi 3 H2 Trung 31.5 18/07/2017
14 B& Thudc 1 H1 Bdc 15 25/08/2017
15 Bdc Mé H1 Bdc 22.5 01/09/2017
16 Nho Qué 1 H1 Bdc 16 22/10/2017
17 Séng Bung 2 H1 Trung 50 12/11/2017
18 Bdo Ldm 3 H2 Bdc 23 13/11/2017
19 B&c Mé H2 Bdc 22.5 22/11/2017
20 B&o L&m 3 H1 B&c 23 22/11/2017

Operational results
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NHIET DIEN THAN
e  Téng san lugng ngudn nhiét dién than ndm 2017 dat 67558 ty kWh.

e  Tbng cong suét dat ngudn nhiét dién than mai van hanh dat 1995 MW.

COAL-FIRED POWER PLANTS
e TJotal coal-fired power production in 2017 reached 67558 billion kWh.
e A total installed capacity of 1995 MW of new coal-fired has been
introduced in 2017.

CAC NGUON NHIET BIEN THAN MOl

New coal-fired power units

Cong suét Ngdy déng dién
 Nhamay Témay  Mién dat 1an dau
Plant Unit Area Installed First commencing
Capacity date
Formosa Ha <
1 Tnh S3 Bac 150 23/02/2017
2 Thai Binh S1 B&c 300 23/05/2017
3 Vinh Tan 4 S2 Nam 622.5 27/06/2017
4 Thdi Binh S2 Bd&c 300 20/08/2017
5 Vinh Tén 4 S1 Nam 622.5 03/10/2017
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SAN LUONG NHIET BIEN THAN QUA CAC NAM

Coal-fired power production

Ty KWh (Bil.kWh)

2010 2011 2012 2013 2014 2015 2016 2017
Nam/Year
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TUABIN KHi
Téng san lugng cac NMD TBK khai thac trong nam 2017 dat
40.46 ty kWh

GAS TURBINE
Total gas-turbine power production in 2017 reached 40.46
billion kWh

SAN LUQONG TBK QUA CAC NAM

Gas turbine power production

Ty KWh (Bil.kWh)

2011 2012 2013 2014 2015 2016 2017
Nam/Year

2017 VIETNAM POWER SYSTEM AND ELECTRICITY MARKET OPERATION

NHIET DIEN DAU FO VA TUABIN KHi DAU DO
Téng san luong: nhiét dién dau FO 25 triéu kWh, tuabin khi
DO 42 triéu kWh.

OIL-FIRED POWER PLANTS AND GAS-FIRED POWER PLANTS
Total Fuel Oil fired power generation reached 25 million kWh,
Diesel Oil fired generation reached 42 million kWh.

SAN LUONG DIEN CHAY DAU QUA CAC NAM

Oil fired power production

Ty KWh (Bil.kWh)
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KET QUA VAN HANH

Operational results
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LUGI BIEN / power transmission

e Doéng mai 07 may bién ap 500kV vdi tdng dung lugng 4300
MVA. Thay mdi 02 may bién ap MBA vdi dung luong téng
1800 MVA. Béng mdi 02 doan DD 500 kV vdi tdng do dai la
2455 km.

e Doéng madi 234 may bién ap 220-110 kV vdi téng dung lugng
13708.5 MVA. Déng mai 156 doan DD 220-110 kV vdi tng
chiéu dai 2751.7 km.

e Installed and energized 07 new 500 kV transformers with the
total rating of 4300 MVA. Replaced 02 transformers with the
total rating of 1800 MVA. Installed and energized 02 new 500 kV
transmission lines with total length of 2455 km.

e Installed and energized 234 new 220-110 kV transformers with
the total rating of 13708.5 MVA. Installed and energized 156
new 220-110 kV transmission lines with total length of 2751.7

km.

CAC CONG TRINH LUGI 500kV MO

New 500 kV transmission elements

Mady bién Gp/Tram Cong suat Ngdy hoan thanh
Transformer/Substation Ratings (MVA) Completion date
MBA AT2 Céu Bong 900 30/03/2017
MBA T1 NMD Vinh Tén 4 730 31/03/2017
AT1 T500 Bong Anh 900 12/06/2017
MBA T1 NMP Thang Long 360 31/08/2017
MBA AT1 Pleiku 2 450 04/09/2017
MBA AT2 Ph& NGi 600 02/10/2017
MBA T2 NMP Thang Long 360 19/12/2017
Pudng day Ngay hodn thanh
Transmission Lines Completion date
Bz 585 Hiép Hoa - 574 Bdng Anh 12/06/2017
bz 572 Bé6ng Anh - V167 12/06/2017
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B Truyén tdi chiéu Trung-Bdc (Central-North)

Nam 2017, trao luu truyén tai hé thong dién Quéc gia da
phan theo chiéu Béac-Trung va Trung-Nam. Déc biét, khu vuc
mién Nam thudng xuyén phai nhan lugng 16n céng suét tit mién

Bac va mién Trung.

SAN LUONG TRUYEN TAI BAC-TRUNG

North-Central transmission volume

Triéu KWh (Mil.kWh)

Thdng (Month)

B Truyén tdi to Bdc-Trung (North-Central)
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In 2017, the inter-regional transmission power flow mostly EO
~hid
delivered in the direction from North to Central and Central to <
South. Especially, there have often been large transmission volume
supplied to the South throughout the year.
SAN LUONG TRUYEN TAI TRUNG-NAM
Central-South transmission volume
Triéu KWh (Mil.kWh)
3000
2500
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1 2 3 4 5 6 7 8 9 10 11 12
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B Truyén tai chiéu Nam-Trung (Central-South)

B Truyén tai tar Trung-Nam (Central-South)
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XUAT NHAP KHAU / import & export

Nam 2017, tong san lugng dién mua Trung Quéc ca nam dat In 2017, total purchased energy from China reached 1.32 bil. kWh. In
1.32 ty kWh. Ngoai ra, hé théng dién con nhap khdu mot phan san  addition, the system also received imported electricity from Laos with the
lugng tu Lao va@i san lugng 1.041 ty kWh. total energy purchased reached 1.041 bil.kWh.
Nam 2017, san lugng dién ban cho Campuchia la 713 triéu kWh. In 2017, total sold electricity to Cambodia in 2017 was 713 mil.kWh.
DIEN NANG NHAP KHAU DIEN NANG XUAT KHAU
Imported Electricity Exported Electricity
Triéu KWh (Mil.kWh) Triéu KWh (Mil.kWh)
400 140
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300 100
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B Mua Trung Quéc (Purchased from China) ¥ Mua Lo (Purchased from Laos) B Bdn campuchia (Sold to Cambodia)
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THUY VAN /
hydrology

TriAn
B Thdc mo
B Ham Thudn
Bai Ninh
B DaNhim

Khu vuc Tay Bac (gdm cac hd Son La, Hoa Binh, Tuyén Quang,
Théc Ba, Lai Chau): Trén hau hét cac hé théng song 10n & khu vuc Béc
Bo6 déu c6 lugng nudc chay vé ho thiy dién nhiéu trong muia can, mua
IG va ca ndm 2017. Téng lugng nudc mua khd cac hd & Bac Bo vugt
gia tri TBNN, dat tir 105%-256% so véi gia tri TBNN. Téng lugng nudc
mua mua cac hd & Bac Bo déu vuot gia tri TBNN, dat tr 109%-140%
so vdi gia tri TBNN.

LUU LUONG NUOC VE MOT SO HO THUY PIEN MIEN BAC

Water inflow some of the reservoirs in the North

m3/s
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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 large amount of
water flowing into the reservoir in the dry season, flood season and
in 2017. The total dry season water in the North is outperforming
yearly average, reaching from 105% -256%. Total amount of rain
water in the North exceeds the value of yearly average, reaching
from 109% -140%.
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Khu vyc Tay Nguyén (gdm cac hd dién hinh trong viing nhu
laly, Pléikrong, Buon Kudp, Budn Tua Srah): Phan phéi lugng nudc vé
trong muia kho & cac hd thly dién & khu vuc Tay Nguyén kha tét. Téng
lugng nudc vé dat tir 105%-278% so vdi gia tri TBNN. Tuy nhién vao
mua |G, lugng dong chay dén cac hd déu thap hon gia tri TBNN. Trong
toan mua xuét hién 1-2 dot 10 nhd nhung Iuu lugng dinh 10 rat thép,

th&p hon gia tri TBNN, xap xi gia tri cting ky ndm 2016.

LUU LUONG NUOC VE MOT SO HO THUY DIEN MIEN TRUNG

Water inflow some of the reservoir in Tay Nguyen

m?/s

26

Tay Nguyen region (Including the major reservoirs such as
laly, Pléikréng, Bubn Kubp, Bubn Tua Srah hydro power plants):Water
distribution in the dry season in hydro reservoirs in the region is
quite good. The total amount of water reached 105% -278% of yearly
average. However, in the flood season, the amount of water flowing to
the reservoirs is lower than that of the mainland. In the whole season,
there are 1-2 small floods, but the flood peak is very low, lower than the

value of yearly average, approximately the same period of 2016.
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Cac ho thuy dién Nam (gdm céac hd Da Nhim, Dai Ninh, Ham
Thuan, Tri An, Thac Mo): Trén cac hé théng séng & mién Nam déu cé
lugng nudc chay vé hd thay dién tuong dbi tét trong mua can, mua
It va c& ndm 2017. Phan phbi dong chay déu dat xap xi va vuot gia
tri TBNN trong ca 12 thang nam 2017. Téng lugng nudc vé cac thang
mua kho dat tir 108%-223% so vdi gia tri TBNN. Téng lugng nudc vé
cac thang mua |G dat ti 92%-219%.

LUU LUONG NUOC VE MOT SO HO THUY DIEN MIEN NAM

Water inflow some of the reservoirs in the South

md/s
2000
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Southern Region (Including the reservoirs of BDa Nhim, Bai Ninh,
Ham Thuén, Tri An, Thac Mo hydro power plants): On the river system
in the south, there is a good amount of water flowing to the reservoir
in the dry season, flood season and in 2017. The distribution of flows
is approximately and exceeds the value of the annual average in the
12 months of 2017. The total dry season dry season is 108% -223%
compared to the yearly average. Total water volume in the flood season
is from 92% -219%.
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NHIEN LIEU KHi/

gas supply
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Phia Pong Nam Bo, bdn triing khi Nam Coén Son véi su
déng gép thém cla mo khi Hai Thach-Moc Tinh va Rong Doi
hién van dang & ngudn khi 16n nhét va cip 6n dinh nhét. Lugng
khi Cltu Long & mtc thap.

Phia Tay Nam B0, cum nha may dién Ca Mau 1, Ca Mau 2
dugc cung cap khi tir mé PM3 - CAA.

LUONG TIEU THU KHi HANG THANG

Monthly gas consumption

Nghin m3 (Thousand m?3)

In the East region of the South, the Nam Con Son basin with
the additional contribution of Hai Thach-Moc Tinh and Rong Doi
remains the largest and most stable gas supply. The gas supply
from Cuu Long basin remained low

In the West region of the South, the CaMau 1 and Ca Mau 2
power plants are fueled by PM3-CAA gas basin.

(=2
(-]
=]
S
) o =
=
3 S
~ (= ]
i o) A o A
w
8 g
o S a —
< 7 = 3
] =)
> = = S
Y < N
S O =< 3
(2]
& &
-]
(V- < ~N
2 : 2 N 2 8
M~ ¥ a =) ~ S
N - - = = © -
1 2 3 4 5 6 7 8 9
Thdng (Month)
B Clulong M NamCénSon  BPM3

28

29

HE THONG RO LE BAO VE VA TU DONG / protective relay and automation system

LUGI DIEN 500 — 220 — 110kV

Pa tinh toan ban hanh 877 phiéu chinh dinh role bao vé cho céac
cong trinh trén ludi dién 500 kV.

Pa tinh toan va ban hanh 8609 phiéu chinh dinh role cho viéc
doéng dién cac cong trinh mai va thay thé thiét b trén lugi dién
220, 110 kV tang 32% so v8i nam 2017 (6522 phiéu).

Nhin chung cong tac tinh toan thong s6 chinh dinh ro-le bao vé
trong nam 2017 dap Ung cac yéu cau van hanh tin cay, nhanh,

chon loc, phéat hién ding su cb.

NHA MAY DIEN

Da thuc hién tinh toan, kiém tra, théng qua gia tri chinh dinh role
bao vé cho dong dién dua vao van hanh 14 nha may dién.

Hiéu chinh lai gia tri chinh dinh role cho 7 nha may dién dé dap
ng yéu cau van hanh hién tai cia HTD Quéc gia nham nang cao
do an toan tin cay trong van hanh.

Da thuc hién thda thuan thiét ké ky thuat hé thong role bao vé va
tu dong cho 20 NMD thudc quyén diéu khién cua Diéu do qubc
gia va thong qua thoéa thuan thiét ké ky thuat hé théng role bao
vé va tu dong cho hon 20 NMD thudc quyén diéu khién cta Diéu

do mién.

2017 VIETNAM POWER SYSTEM AND ELECTRICITY MARKET OPERATION

500 - 220 — 110KV TRANSMISSION SYSTEM

e Calculated and issued 877 relay setting sheets for the facilities of
500 KV system.

e Calculated and issued 8609 relay setting sheets for energizing
new facilities and replacing equipment on the 220, 110 kV system
which increased 32% compared to 2015 (6522 setting sheets).

e In general, relay setting calculation activity in 2017 ensured the
operational requirements of reliability, rapid, selectivity and
accuracy.

POWER PLANTS

e Calculated, audited and approved the relay protection setting for
energizing and synchronizing of 14 power plants.

e Adjusted relay setting for 7 operated power plants to ensure
operational requirements of the National power system and to
enhance operational security and safety.

e Implemented a technical design agreement for the automatic

and automatic relay system for 20 power plants under the control
of the National Load Dispatch Centre and contracted technical

agreements of automatic relay system for more than 20 power

plants under the control of regional dispatch centres.

KET QUA VAN HANH
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HE THONG SCADA/EMS / SCADA/EMS SYSTEM

TINH TRANG QUAN LY VAN HANH

Téng s6 NMD va tram dang c6 tin hiéu SCADA: 1013/1125 dat
90.08%, cai thién so v8i nam 2016 (88.9%)

Trong s6 1.013 diém két ndi c6 tin hidu thi cé 907 diém vé co
ban da hoan thién dd tin hiéu. Ty 1é dang két n6i va dam bao
tin hiéu van hanh la 80.62%

OPERATIONAL MANAGEMENT STATUS

Total power plant and substations which have SCADA
signals are: 1013/1125 reached 90.08% which has improved as
compared to 2016 (88.9%)

Among 1,013 signal available points, 907 points basically have
complete signal. The percentage of connected, completed

points was 80.62%.

TY LE KET NOI SCADA
SCADA connection
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(110kV (220kV (500kV (Power plants) (Small power
substation) substation) substation) stations)

B Mdt két n6i (Temporarily lost connection) Dbang két ndi va da tin hiéu van hanh
(Connected& Operationally sufficient signals)
B Dang két néi (Connected)

= Da tin hiéu vdn hanh

B Khéng két ndi (No connection) (Operationally sufficient signals)
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THANH VIEN THI TRUONG /power market participants

Trong ndm 2017 da cé thém 8 nha may dién tham gia truc tiép
chao gia trén thj trudng dién, véi tdng cong suat dat la 4397 MW; Nang
tdng s6 nha may dién tham gia truc tiép chao gia trén thj trudng dién

|én 81 nha may.

In 2017, there were 8 more power plants with the total installed
capacity of 4.397 MW directly participating in the power market.
Therefore, the total number of directly trading generators has been

increased to 81 power plants.

Mo MEMO peaCopenry MRS hengiomo
(MwW)

1 Duyén Hdai 1 1245 1/1/2017

2 Vinh Tan 2 1245 1/1/2017

3 Nho Qué 2 48 1/4/2017

4 N&m Na 3 84 1/8/2017

5 An Khéanh 120 1/10/2017

6 Trung Son 260 1/11/2017

7 Duyén Hai 3 1245 1/11/2017

8 Pbdng Nai 5 150 15/12/2017

TANG TRUONG CAC NHA MAY TRUC TIEP THAM GIA TTD

Growth of directly trading generators

MW
25000
81
B A
20000
.
o/
51
15000 47 .
/
37/ 1478
jo000 32 31 [ &
5000
0
o ™o e o
®

0\\01\ \0\\ \01\ \0\\ \01\ \O\l \\7'\ \0\\ \\0\ \'\\

B C6ng sudt ddt (Installed Capacity) =0=S6 nha mdy (Number of plants)

2017 VIETNAM POWER SYSTEM AND ELECTRICITY MARKET OPERATION

90

80

70

W
S

N

0

—_

0

Operational results

KET QUA VAN HANH

S6 nha may (Number of plants)



VAN HANH HE THONG DIEN VA THI TRUONG DIEN VIET NAM 2017 I 32 33 2017 VIETNAM POWER SYSTEM AND ELECTRICITY MARKET OPERATION

GIA THI TRUGONG /power market price

Gia tran thj truong dién 2017 la 1266 d/kWh. GIA TRAN THI TRUONG DIEN DIEN BIEN GIA TOAN PHAN TH| TRUONG DIEN
N&m qua, do anh hudng clia diéu kién thoi tiét bat Price Cap Full market price
thuong va san lugng phat cia cac nha may thuy VND/kWh
< s . o 1400
dién tang cao dan den sy thay déi I6n dién bien gia VNB/kWh
. L 1200 1200 25000
dién nang thi truong so vdi cac nam trudc. 1000
M 3463 [l s46.3 il 868
The price cap of 2017 was 1266 VND/kWh. 600 : . . . 1000
. . . 190.7 192.9 20000
Due to the abnormal weather conditions and the 400 184.0 181.2 184.1 190.3
176.9 ' .
increase of hydro production, the market price has 200 . . N ——
varied differently as compared to previous years. 0 . . 800
01/01/2012 01/01/2013 01/02/2013 01/05/2013 01/06/2013 01/01/2014 01/01/2015 01/01/2016 01/01/2017 15000
600
" 56 giordat gid san DIEN BIEN GIA THI TRUONG DIEN CAC QUY
(number of hours . 10000
which market price Quart market price
equals to price 400 o
(@] LN
floor) ~ - Q
53
I S6 gi¢r dat gid trdn o © o - 5000
(number of hours 200 < % %
which market price
hits price cap)
W S6 gio con lgi 0 0
(number of hours 1 2 3 4 5 6Thdng (Month)7 8 9 11 12
remaining )

W Gid toan phdn Thi trudng dién trung binh (Avarage full market price) —0=Gid céng sudt trung binh (Average CAN)
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Gia dién nang thi truong (SMP) nhin chung phan anh can
bang cung cau va d&c trung tinh hinh van hanh thuc té hé théng
dién Viét Nam theo mua trong viéc huy dong cac ngudn dién, dac
biét la thay dién.

TUONG QUAN GIUA PHU TAI VA GIA BIEN NANG THI TRUONG

Demand versus system marginal price

Mw

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).
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DIEN BIEN GIA THI TRUONG VA SAN LUONG MOT SO LOAI HINH PHAT DIEN

Market price versus power generation of some fuel types
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GIA CONG SUAT/ capacity-add-on payment

GIA CONG SUAT THI TRUONG
Capacity-Add-On payment
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THANH TOAN TTD / electricity market settlement

Trong nam 2017, t6ng giao dich trén thi truong dién giao ngay dat
khoang 57.3 nghin ti dong. Trong d6 tng doanh thu cac don vi phat dién

cht yéu la thanh phan san lugng tra theo gié dién ndng thi trudng (Rgyp)-

TONG DOANH THU THI TRUONG

Total market revenue

2017 VIETNAM POWER SYSTEM AND ELECTRICITY MARKET OPERATION

In 2017, total value of electricity traded on the spot market reached
approximately 57.3 thousands billions VND, in which the total revenue

of generations was mainly the SMP-paid capacity (Rsmp).
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Rcan -Doanh thu san lugng thanh todn chi phi c6ng sudt (CAN revenue)

B Rsmp - Doanh thu san lugng thanh todn gid dién ndng thi truong (Marginal-price Revenue)
Rbp - Doanh thu san lugng thanh todn gid cao hon gid trdn thij trudng (Beyond-price-cap Revenue)
Rcon - Doanh thu sén lugng phdt téng thém do rdng budc (Contrained-On Revenue)

B Rdu - Doanh thu do san lugng sai khdc Iénh diéu d6 (Misdispatch revenue)
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S6 lugng ban chao ngay thanh
cong, tang 13.95% % so vdi nam
2016 (trung binh thang)
Number of successful daily bids,

decreased 13.95 % compared to 2016

(monthly average)
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thang, tang 8.4 % so v&i nam 2016
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settlement statements, increased

8.4 % compared to 2016

Tong doanh thu thi truong (ti
dong) giam 23.7 % so vdi nam 2016
Total market revenue (billion VND)
decreased 23.7 % compared to 2016
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data for market settlements
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of substations and power plants
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S6 lugng nha may tham gia thi truong dién

trong nam 2017

Number of directly trading generators in 2017.
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TRUNG TAM PIEU DO HE THONG BIEN QUOC GIA (A0)
National Load Digpatch Cenfre

Dia chi: 11 Clta Bac, Quan Ba Dinh, Ha Noi
DT: 84-24-3927 6180 / Fax: 84-24-3927 6181

CAC PON V| THANH VIEN

Trung tam Diéu d hé théng dién mién Bac (A1)
Dia chi: 11 Clra Bac, Quan Ba Dinh, Ha Noi
DT: 84-24-3927 6151 / Fax: 84-24-3927 6150

Trung tam Diéu dd hé théng dién mién Nam (A2)
Dia chi: 5 Su Thién Chiéu, Quan 3, TP H5 Chi Minh
DT: 84-28-2221 0207 / Fax: 84-28-2221 0208

Trung tam Piéu d6 hé théng dién mién Trung (A3)
Dia chi: 80 Duy Tan, Quan Hai Chau, TP Da Nang
DT: 84-236-3630 331 / Fax: 84-236-3630 333

Trang théng tin dién ti trung tam
Main website: nldc.evn.vn

Trang thong tin Thi truong dién
Power market website: thitruongdien.evn.com.vn

Trang cong tac ngudn ludi dién
System market operation website: smov.vn




TRUNG TAM PIEU PO HE THONG PIEN QUOC GIA

Dia chi: Tang 8-11 thap A, Toa nha EVN, 11 Cita Bac, PTriic Bach, Q.Ba Dinh, TP.Ha Noi.
Dién thoai: 024.3927 6180 * Fax: 024.3927 6181.

Website: http://www.nldc.evn.vn





