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POWER SYSTEM AND MARKET OPERATIONAL OVERVIEW

- ¢ @017 congtacY” KanhT (0T L OD VOO TAUXKDBBIED E  In 2017 the powersystemand marketoperationof the National Load
Trung tam L D |6l c 0T 0 ®D 0@ vdia 6 @ ° O o GHanh
@ U chinh OT ¥éu:

X

" tUT 0OT Banh antoan, lien U ', Ehdong x | UBDI- &), O
xi W0,® &, éungE. @DLCI@)toanl 07 v.@®d | U
UDL‘J'lU 0D dO E, OWH, 61001 op &, OXyV E
x T 1YENU XKyvi@ nong OT T Bva eung E. & XXVIE du,
0" @‘J)Knoﬁco-l Béu Ef. OT XpI, VDI va sai U (E 3
bdox | W _Ob @ongi BV B éhophép.

Khong B, & UsE &1 §uan trong congtac 6 ® hahh i ¢
OT 0®D v TU XD DIc O

5° @anh UT QAU X20@ 6O &, tinh cong E, Orninh
E® ETham gia tich E 3 #30 qua trinh ET U Ed&ho O a
U U Xéhibuén 6 B EO Granh E30D - O

oU, IPvay’ Banhi1 @] "0, @RI xT 1¥E1Y O
hanh bao T 7 @acT c0O1 v 8GADA/EMS, T cUT v Ml
UT 'Uwwbod @ - © DO® Ol tUT vebsitesva cacl
U1 vkhéc

—

G, ®obwo & B cHd can E 1céng nhan vién, U° O
YXnKhong khi T ¢ Oday, x T . Bl _ tlOng cong Y B w&E
O a00 1U Ol trong toan Trung tam.

o O

DispatchCentrehasachievedhefollowing main results

x  Maintaining the safe ,continuousoperationof the national power
system,no load sheddingeventsto ensurethe electrical power
delivery on national scale Dispacthing hydro power plants to
ensureeconomioptimizationandwater supplyfor irrigation and
other purposesAchievedthe main targetsof FDI, VDI and the
loadforecastingerror within permissibldimits.

x  Therehas beenno humanmadefaults reportedthroughout the
yearin bothpowersystemand marketoperation

x  Maintaining the fairnessand transparencyof marketoperation
Engaging effectively in preparing for Wholesale Electricity
market

x  Managingandoperatingeffectivelythe existinginfrastructure for
operational purposes including SCADA/EMS system the
metering and data managementsystem, websitesand other
systems

x  Ensurethewell beingfor all staff by creatinga dynamicworking
environmento improvethe solidarity amongall theemployees
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REMARKABLE EVENTS OF 2017

1/1: Gia U U U @hU XX ®Idad2666 ¥ 06 1
Jan01: Pricecapis 1266vnd/kwh

11:Duyén' . 5 ¢& OBn2U0 U & B tham giaUTWU X DIt O

Janl: DuyenHai 1, Vinh Tan 2 directly tradedin the market

10/1-151: 7 , O XKVYEIL G OXuan 6 nU
Jan10to Janl5: 1stWinter-Springirrigation

23/1-26/1: 7 . O XKVYEIL G OXuan 6 N2
Jan01to Jan26: 2" Winter-Springirrigation

26/1-1/2:L, GE, © Kanhb @ a Grbng E A 3~ Nijuyén L & @017
Jan26to Feb2: Ensuredsafeandstableoperationduring 2017Lunar New Year

6/2-13/2:7 . O XXVYEIL G OXuan 6 nX
Feb6 to Feb13: 3 Winter-Springirrigation

10/3: GPPCaMau 6 Xiaoi 060 O1
Mar 10: GPPCaMau in operation

25/3:Phatd 1 Q030D i Otei 6, 2017
Mar 25: Run 2017Earth hourevents

12/6:L G O3 D OO | PthuAT1T500L G OAnh 900MVA
Jun12: Energizedhe AT 1 500kV Dong Anh Transformer900MVA

98/ 1 O, o wko " B3 & I®30782MW
Aug 09: National picknodereache0 782 MW

.

04/09:L G O4 B t(MBA AT 1 T500Pleiku 2 450MVA
Sep04: Energizedhe AT1 T500Pleiku2 Transformerd50MVA

11794 159: L, CE, QungE. 6 Dccid' 1 BT Tquan ET acko
E. ® 3Bal 1® 1EaU UXNE@hh O1 T Bree#a O1 1

Sepl1l to Sepl5: Ensuredsecurity of powersupply during third APEC Senior
.11 b Héthg(SaM3)

01/10:3 " & 00 1WU Xmpidat 6 B £SO Granh
Oct 1: the VietnamCompetitiveGeneratiorMarket temporarilysuppended

28/10-1311:L, G, €ngE. &b 0D OFE . cao APEC
Oct 28to Nov 11: Ensuredsecurityof powersupplyduring APEC

1/11:5° @anh U UX°UBAU XKpkat 6 B EO Granh
Nov 01: the ViethamCompetitiveGenerationMarket operatiornrestored

01/11: Trung 2 B,®uyén' . ®U U & B tham gia U TAU X ®dic O
Nov 1: Trung Son,Duyen Hai 3 directly tradedin themarket

1512:L 7 ONai 50 U & b tham gia U TGhU )Xo ®ic O
Dec15: Dong Nai 5 directly tradedin themarket
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2017 POWER SYSTEM STRUCTURE

#s #Kk5 #t.' 35k4 My4 . Tinho~ BUthang 122017 U5 @imhamay 6 D cpd® , L6AE Ovi° Ranh
THEO trong T tUT 0I@®126- , L (khong O cacnhamay UT ‘6@ OO Y v O1
o Am) (1. C #t." " (0 congUU 6 0IDA5410MW (BT XEol 1 @1 UDD O ).U
Generationinstalled Capacity by fuel types
(MW; %) By the end of 2017, the total number of powerplants in operationwas 126 (not

including small hydropowerplants) with a total installed capacityof 45410 MW
(without imports)

1241.5 3%
4 b 4210." . 5é. M) bI. 4 ( %l #I
Generation ownership share
7446 16% (MW; %)

M4 T A TCiUOE

(Foreign) ; 4311; 9% EVN 8370; 18%

4% TEYT OO0 #C _Digi
(Private and Join
venture) ; 6682.3; 14%,

. EmRD  FlB48.3%
Khac; 129; 0% /

PV Power; 4157.85;

; 7186 ; 15%

i E 1
OEAT | #1 Al AEEOAAQ TV Power
(Vinacomin) ; 1715; 4% Genco 3 7666 17%

=#UA TEUO 10U AE U A O j/EI EEOA
.E b EE O
m Khéc (Other)
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2017 POWER SYSTEM STRUCTURE
#s #K5 #t . 35k4 My4 . ' 5¢é. M) bl
4(%  42n.' 4(<) 4(!'- ") 4fchg 3270176 a6 thém 8 nha may 6 D thém gia U U £ B thao gia
Generationinstalled Capacity by Market Participation Status
(MW; %)

trén U T U XKoo c YOa> @bng U U 6 U 18 4397MW ; nang U Y @iv
nha may 6 B thém gia U U & B chaogia trén U ThU XX ®@1déd 81 nha
may.

There are 8 new market directly trading participants with the total new
capacityintroducedin 2017 of 4397 MW, bringing the total directly trading
generatorgo 81 powerplants

#s #x5 4(a 42ni ."° M) bI. 15!
Share of directly trading capacity (MW)
45000
g 40000
?g 35000
O % 30000
5 25000
& 20000 s 18635
g 15000
‘O 10000

O 5000 i 11838 12821
I 0
3+ 2012 2013 2014 2015 2016 2017

. & l(Year)

24317

21143

18163

m40 A OE b OEAI CEAw4mW | GE OB AGE DO AGEA CAx
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2017 POWER SYSTEM STRUCTURE

Trong O¢ Q0176 BO@ AJ, U toinT (UT VO®DP O vgr 6 " W O, 1883910 kWh (baol 7 & U, OXn &b th&h
cho Campuchia) U ¢ G#7%soY yv@®¢ Q016

In 2017 the total power production of national power systemreachedabout 198391 billion kWh (including power production sold to
Cambodigwhichincreasedby 8.47% ascomparedo 2016

3. ,nw.' h 4K 42w.' (59 Me.' .'5é. 6; #t.' 35k4 Mb. (
Power generation, production share and peak demand in 2017
20000 32000
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2017 POWER SYSTEM STRUCTURE

"Yws5 Mé 4(;.( O(n. (59 Me.' .''5é. #<# . A-
Power production by fuel types for 22 yearG\\V) 198.391 GWh
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Billion kWh

2017 POWER SYSTEM STRUCTURE

Trong O¢ Q017 U, OXnOT ‘6D ah@n ET DUBU N 4(:.( 0(n. 3H. ,MUw.' .'5&. M) bl
Ov@i YUWUIPH 864 URNVh.2, OXnOT ba Blth@n, Share of power production by fuel type
tuabin khi va cac O O hih khac 6 G Odop x 1, ddn O° (Billion kwh; %)

nhu E_ 00T 0.01

In 2017 the hydro power production contributed the largest £ b EE
shareof the national powerproductionwith 86.4 billion kWh. ("},port) 12.36,
Theremaining sharewas madeup by the coatfired power,gas Tuabin khi (Gas 1%

. . turbine) , 40.46, .
turbine andothergeneratiortypes = m;())% Lco T i
(Other), 0.98,
1%

3n. ,mmw.' 0(<4 6; O0(h 4n) #-
Power production and demand by area ' (Eoimrgd) '
(Billion kWh) 67.56,34%
100
90
80 4E U 1 E
70 (Hydro) y 86.40,
60 44%
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20 S
— .
10 ™ @
0
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2017 POWER SYSTEM STRUCTURE

#s #Kk5 O(h 4i) (bl 4(eTron95|O<;Gz1ua EFE. Wi 0,10 OT Xhong thay 6 > PV &ng

Anviin

National power demand structure O1 1 &g BT DUBUNEDITA ~ tibng E B, ¥i W, EB ED Nawm.
(BILLION KWH)

Forthelast5 yearsthe national powerdemandstructure almoststaysthe same
with thelargestshareofindustrial load

T¢ 1yi iTc¢c
OENU8 Oal 90
$YT Ag 80
Al 4EWTC 1CE 0
(Residential) , &: j3ADO '
57.59, 33% 9.58. 6% 60 ' 4#4 ME
4 #4 ME I E |
Khéac (Other) , 50 PE 1T (Souggjegr:1 PC)
7.35,4% 40 (Northern PC), .
30
20
10 TRHCM (HCM(
0

CE T " A j.-IEOGE@OOIC j #&1 DOARQ | 3

#s #k5 O0O(h 4n) 4y.'
Powerdemand structure by area
(BILLION KWH)
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OPERATIONAL RESULTS: OPERATIONAL RECORDS

/T U, 65X &' tBanE 2l U1 vtidbhg O ¢ Q01714 30931IMW U ¢ G676 soY vd®¢ Q016
Thenational peakdemandof 2017hasreache®0931MW whichraised9.6 7% ascomparedo the 2016figure
4 A. " 42nj . " O(h 4n) Mb. ( 15! #<# . A-

Demand growth
35000 18%

30000
16%

30931

28109

25000
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25809

20000
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15000

15416
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12636
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7408

5000
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o
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OPERATIONAL RESULTS: OPERATIONAL RECORDS

2, OXn by caod1 6064367tr.kWh (baol 7 & ban cho Campuchia), U ¢ ®.43% soY vding O N016
Thehighestdaily powerproductionhasreache®4367 mil.kWh (including the electricity productionsoldto Cambodia)vhich raised
9.43% ascomparedo the 2016figure
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35000 OPERATIONAL RESULTS: OPERATIONAL RECORDS
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OPERATIONAL RESULTS: POWER GENERATION

"8 wL (-

. 4 (K9

Hydropower production

2013

2014 2015

M) bl.

63.9

2016

2017

i EUAOTI PT xAO PO

billion kwWh

Nha may

Plant
1 .0 LA
2 4001 ¢
3 "U 4E
4 4001 ¢
5 U 4E
6 4001 ¢
7 MaE - E
8 4001 ¢
9 "U 4E
10 4EQ 1T (
11 4EO T (
12 4EUA -
13 MAaE - E
14 "U 4E
15 " A -39
16 .ET 10
17 Soéng Bung 2
18 T, Y
19 A -8
20 " [am3

"w- &4 - w3' 4Kk uwl (.

60."  %é. (M) bl.

HYDRO POWER

New hydro power plants

4 (may
Unit

¢ NHzy 3

- EVI
Area

i NY

#E1 ¢ OC
Installed
Capacity

28
65
15
65
15
65
SIS
65
15
21
21
75
315
15
22.5
16
50
23
22.5
23

7Addz S

x The total installed capacity of 685 MW of new hydro power plant wa
() introducdedin 2017. Totalhydro poweiproduction reached 86.403

-w, O( w

Ngayi & TiCE dyiu
im0
First commencing
date

13/01/2017
15/02/2017
19/02/2017
21/03/2017
09/04/2017
29/04/2017
30/05/2017
16/06/2017
19/06/2017
04/07/2017
04/07/2017
11/07/2017
18/07/2017
25/08/2017
01/09/2017
22/10/2017
12/11/2017
13/11/2017
22/11/2017
22/11/2017
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OPERATIONAL RESULTS: POWER GENERATION

80
Coal-fired power plants
Total coalfired power productionin 2017 reached57.558 billion
KWh .
: : . 60
A total installed capacityof 1995 MW of new coalfired hasbeen
introducedin 2017 =
= 50
4
#<# ' 5&. . ()bl4d M)b. 4(!5
New coaifired power units S 40
s
§ . COU &l =30
Nha may 4Qnay -EVI#EIC OO0 1wl iwnO
Installed First commencing 20
Plant Unit Area Capacity date
FormosaHa4 AT E S3 A 150 23/02/2017 10
Thai Binh S1 A 300 23/05/2017 0
6 AlTén4 S2 Nam 622,5 27/06/2017
Thai Binh S2 A 300 20/08/2017
6 AlTéan4 S1 Nam 622,5 03/10/2017

2010

3.

i‘iii

2011

, M. ! . () b4
Thermalpower production

M) bl.

2017

56.4
37.64
% d
2012 2013 2014 2015 2016
BSn | € ng ntm (production)
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OPERATIONAL RESULTS: POWER GENERATION

3n. , M. ! 4" + 15! #< #
TUABIN KHi Gas turbine power production
35 Qd, @XKn&t- , L w3 khaidhac trong ig
O¢ 0176 40.456U kWh g 20 > oe 44.75 4550
Gas Turbine oI 39.49 41.17 : 40.46
c
Total gasturbine power production in 2017 reached 2 30
40.456 billion kWh 22
= 20
2 15
‘o 10
5
0
2011 2012 2013 2014 2015 2016 2017
BS[n | € ng ntm (production)
2.50
-0 (3wl (- wH#, dw%. ws; w34 ! ( N W 3., nM). B, #( 95 1S mE<# . A-
# 4 w#. 00 Oil fired power production
3Y A, Oxn:0f eacBUEO BO25sUUDTL U
kWh, tuabin khi DO 42.1U U 8x\wh) 50

Oil -fired power plants and gas-fired power
plants
Total Fuel Oil fired power generation reached 25
million kwh, Diesel Qil fired generation reached

42.1 million KWh . . Io.042 0.025

2011 2012 2013 2014, 2015 2016 2017
Bb KA 30 SAY RYUdz 6Cho

o ¢ "kWh (billign kWh),
o
o

al
o

o
o
o
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OPERATIONAL RESULTS: POWER TRANSMISSION

x L GOOy D7 may E b as0kV Y v DY @iing O >XXn €800
MVA . Thay Oy B2may E B AOMBA Y vding OXXn 0D O1
1800MVA . L GOOy P26 O° L&+ 50kV Y vH Giadai la
2455km.

x L GOOy B34may E b afr2011kV Y vy B @ing OXXn O1
137085 MVA . L GODy @566 O LO# 22011V Yy B O1
Ei Ddhi27517 km

New 500kV transmission elements

May A E\ap/4 OA |
Transformer/Substation

congO O IAO Ngay hoan thanh
Ratings (MVA)  Completion date

St 14c # 6 v EPR 30/03/2017
-"1 4p . -M 6ATE73YT 1 31/03/2017
l'4p 4vmnm MET C ©AOE 12/06/2017
-"1 4p . -M 4E&IT @60, I T C 31/08/2017
MBA AT1Pleiku 2 450 04/09/2017
-"1 14¢ OE . 680 02/10/2017
-"1 4¢ .-M 4E&T1 @60, 1 1 C 19/12/2017

x Installed and energized07 new 500kV transformerswith the
total rating of 4300 MVA. Replaced?2 transformerswith the
total rating of 1800MVA . Installedand energized2 new 50V
transmissionlineswith total lengthof 24.55 km.

x Installed and energized234 new 220-11kV transformerswith
the total rating of 137085 MVA. Installed and energizedl56
new 220-11(kV transmissionlines with total length of 27517
km

"w" w- &w31l_ -' w+rp0( WwkYYO5w, O

Ngay hoan
thanh
Completion date

M T C AYU
Transmission Lines
(-Bx® WMEAC
M:  UWEJABhz VT67

| 12806/2017
12/06/2017

M: VRNV
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OPERATIONAL RESULTS: POWER TRANSMISSION

U0 0®D 16 & oD |Thing
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North-Central transmission volume
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x In 2017 the inter-regional transmission power flow mostly
deliveredin the direction from North to Central and Central to
South Especially, there have often been large transmission
volumesuppliedto the Souththroughoutthe year

3n. , M. 4 259 w-NAM 1) 4 2
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OPERATIONAL RESULTS: IMPORT & EXPORT

- ¢ @017, U5 @i, OXn &D tmda Trung 0 UVE O @ ° U
1.320 U tkWh. Ngoai ra, T tUT 0 OB céh O1T * &1~ @a U
xT ) OXnOiaoY v, @Xn ©d410 kWh

In 2017, total purchasednergyfrom Chinareached..320 bil.kWh.
In addition, the systemalsoreceivedmportedelectricity from Laos

with thetotal energypurchasedeached.041bil.kWh

M) bI. . A." . (o0 +(wm5
Imported Electricity
(mil. kwh)
120

100

N¢ 02017, U, @XXn ® b tbéh cho Campuchia 2 7130 U D¢
kWh

In 2017, total sold electricity to Cambodiain 2017 was 713
mil.kWh.

M) bl. AL 85k4 +( m5
Exported Electricity
(mil. KWh)
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OPERATIONAL RESULTS: HYDROLOGY

Khu Y3 Fay ! © &1 1daci 712 B Ga, Hoa Binh, Tuyén Quang, North -West region (Including the reservoirsof Son La, Hoa
Thac B3, Lai Chau): TrénT | U~ dadcl U1 v €hgOyxXkhu Y 3 E  Binh, Tuyen Quang, ThacBa, Lai Chau hydro powerplants): In
1° E10 | E6OXNOKVEE  vali 1071 ‘602D O Ptlobly mua most of the major river systemsin the North, thereis a large
E® &ta OivaE ,O¢ @017 3 5 O@Xn O WKynkdia khd cacl W amountof water flowing into the reservoirin the dry seasonflood
1™ B2 Y XKrgid U UBNN, 6 °~ Wek05%-256% so Y vdi U UBNN . seasorand in 2017 The total dry seasorwater in the North is
5 010 XN OPKvrRua OXKEcaci Ix !~ E16 | & )Xngih O Ua outperformingyearly averagereachingfrom 105% -256%. Total
TBNN, 6 ~ (a09%-140%6 so Y vgia U TBNN . amount of rain water in the North exceedshe value of yearly
averagereachingfrom 109% -140%.

, M5 |, nw. ' . mi# 6w -€e4 3e (é 4(K9 M)b. -) w.
Water inflow some of the reservoirs in the North (m3/s
14000
12000
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OPERATIONAL RESULTS: HYDROLOGY
Khu Y 3 Eay Nguyén gl 1daci 16 B hidh trong ving Tay Nguyén region (Including the major reservoirssuch as laly,
O1 aly, Pleikrong, Buén Kudp, Buén Tua Srah): Phan Pléikrong, Bubn Kudp, Bubn Tua Srah hydro power plants):Water
x | OPKN O KYVE |trong miia khd X caci 10T '6aD xO distribution in thedry seasorin hydroreservoirgn theregionis quite

khu Y 3 £ay Nguyén kha O v35 63 Xn O yYE|d * Dee good The total amount of water reached10%% -278% of yearly
105%-278% so Y v @& U UrBNN. Tuy nhién vao mua Ol O  averageHowever,n thefloodseasonthe amountof water flowing to

OXn @dhg ET .6 Gaci 10 | 01 .15 Gia O OUBNN. the reservoirds lower than that of the mainland In the wholeseason,
Trong toan mua B U | ® d-06 n@IOT ©1 XXODKOXnN &1  thereare 1-2 small floods,but the flood peakis very low, lower than
O N @IV O . KOl »H gial UBNN, B, B mia U dang thevalueofyearly averageapproximatelythe sameperiodof 2016
OND ¢ Q016

, M5 , nw. ' . mi# 6w -€e4 3e (é 4(K9 M)b. -) w.

= Pleikrdng

u laly

= Budn Tua Srah
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¢ OPERATIONAL RESULTS: HYDROLOGY
Cacl Y01 (btb (N&m ol 7cécl L ENhim, L ° ®inh, Ham Southern Region (Including the reservoirsof L ENhim, L °~ D
31 U 3@en, Thac, pAréncacl 01 v €hgx O D |Nam Ninh, Ham3 T U’3 &M, Thac, Bhydropowerplants): On the
6 | B6OXn OKVEE _Yali 101 68D tOOKE 6 L B utdng river systemin the south,thereis a goodamountof water flowing
mua E° &aa Oiva E O ¢ @017 Phan x | wéng ET , 6al U to the reservoirin the dry seasonfloodseasorandin 2017 The
6" ® B ~NaYXmgaUWOBNN trong E_ 12thang O¢ Q017 distribution of flows is approximatelyand exceedthe value of the
35 &0 Xn O KVYE|cacthang mua kho 6 ° Wa08%-223% so annualaveragen the 12 monthsof 2017 Thetotal dry seasomry
Y vgia U UBNN. 3 5 63 )Kn O fKyYE|cacthang mua O 16 * Wee seasonis 108% -223% comparedto the yearly average Total
92%0-21%%. watervolumein thefloodseasoris from 92% -21%%.
, N5 | nw. ' . ni# 6w -€e4 3e (é 4(k9 M)b. -)
Water inflow some of the reservoirs in the South (m3/s)
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OPERATIONAL RESULTS: GAS SUPPLY

PhiaL GONam ! 1E7 OUI KbiilNam Con2 O vW36 GO In the Eastregionof the South the Nam Con Sonbasinwith the
gopE’' ©rkhi' ., BT "-Ebh Hinhva11 00l GPbbcYO O contribution of Hai ThachMoc Tinh and Rong Doi remainsthe
OEQAOT UkxdOVvOI VvOIE. % & a AT . +Kn &hi  largestand moststablegassupply. Thegassupply from Cuu Long
"¢ llongxOaA BT . x basinremainedow

Phia Tay Nam ! 1 ©' @ha may 6 B tC&Mau 1, CaMau 2 In the West region of the South the CaMau 1 and Ca Mau 2
0 XKrckng E. khi U@ 1 PM3¢ CAA. powerplantsarefueledby PM3-CAA gasbasin

, Ww. ' 4)YP5 4(h +(™ (;." 4(<.'
Monthly gas consumption
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OPERATIONAL RESULTS: PROTECTIVE RELAY AND AUTOMATION SYSTEM

+ 5 0 ( wl 500-220¢ 110kV

L ainh toan ban hanh 877x | DETUN®A Qi @] Vrchocac x
cong trinh trén O XXKH D GEkYV.

L adinh toan va ban hanh 8609x I PEUN®1 QI GHo Y B Ex
6 GOd b rcdacong trinh Oy Bathay UTOT HE2Bn OXXK9 B O
220,11kV U¢ B8 soY yv@®¢ Q017(6522x 1 B U KA

Nhin chung céng tac tinh toan théng U E T X @A Qe E, ©r x
trong O¢ @0176 &4 » Olcacyéu E, ¥ @anh tin E° aHanh,
ETl OOhvgh& 1 Po& A0 £ 0

-5 w, @ 8wk (-
L ad T 3l B ctidh toan, OB t@, thong qua gia U LBAI X ®1 OT x
Up B]J] VOrchod G &I b Ko van hanh 14nhamay 6 B O

" DrBEJ XxOga U EXN x®OF @ip éhb7nhamayd Do s a x x
AOyeuE, ¥ Ganhi BUBEY E3 LO Uvngia O1 = Aang
caod lantoantin E* téong Y' nh.

Lal 4 BOOWE V00D~ T U 01T vOHB] Vva  x
U1 &ho20-, LOT U@ Ea ¢ 6 |00 PE OED |6 UL E
giavathong quaUT U OO DB~ @O U 0T vOH &) O
YevaUsz1 OGdhoil G-, LOT UpBa p®d |00 DE BE
LD 600D | &

500-220-110KV transmission system

Calculatedandissuedd77relay setting sheetdor thefacilitiesof 500kV
system

Calculatedand issued 8609 relay setting sheetsfor energizing new
facilities and replacing equipmenton the 220, 110 kV systemwhich
increase®@2% comparedo 2015(6522settingsheets)

In general, relay setting calculation activity in 2017 ensuredthe
operationakequirement®freliability, rapid, selectivityandaccuracy

Power plants

Calculated, audited and approvedthe relay protection setting for
energizingandsynchronizingof 14 powerplants

Adjustedrelay settingfor 7 operategpowerplantsto ensureoperational
requirementf the National powersystemand to enhanceoperational
securityandsafety

Implementeda technical design agreementfor the automatic and
automaticrelay systemfor 20 power plants under the control of the
National LoadDispatchCentreand contractedechnicalagreementsf
automaticrelay systemfor morethan 20 powerplantsunderthecontrol
of regionaldispatchcentres
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OPERATIONAL RESULTS: SCADA/EMS SYSTEM

3 -' w31¥ -&w04 " - w+Yws5 - w' ; -

x 35000 , LvaUOU"6CE Od6 tin T B (SOADA:
101311256 ° @D.08%, E, Bl Pso & v 6 ¢ 016

(88.9%) 100%

x Trong U 10136 B @ @ud tin T B cthi) c6 907 90%

0D YOI[EFE, Ganoan U1 Pa'@Gini Dr3an Ot
OEOD- Ovmo, CE, @in T BcYD Ganh la
80.62%

80%
70%
60%
50%

OPERATIONAL MANAGEMENT STATUS 40%

x Total powerplant and substationswhich haveSCADA 30%

signals are 10131125 reached90.08% which has
improvedascomparedo 2016 (88.9%)

20%

10%
x Among 1013 signal available points 903 points

basically have complete signal The percentageof 0%
connectedsompletegbointswas80.62%

41K , bl +44d4 . e)
SCADA connection

¢CNY Y MmAae NJ*=Y HHAC NJ+Y pnmbKie: Yi &b kStA gt & S

3#! $!

(110kVv (220kV (500kV (Power plants)  (Small power
substation) substation) substation) stations)
7Ly3a 1dd ymih @t Sq O Ney gK NipdE EAYVAK A K KLy i

(Connectedé& Operationally sufficient signals)

(Operationally sufficient signals)

m7Ly3a 1did yrA mayi 1dd yrA
(Connected) (Temporarily lost connection)
BYKsy3d 1 dd YA

(No connection)
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OPERATIONAL RESULTS: POWER MARKET PARTICIPANTS

# < #

6) P

(; -<9

Growth of directly trading generators

Trong O ¢ Q017 6 aed thém 8 nha may 6 B tth@m gia U U £ B thao gia trén U ThU XX=0®ic YOS @dng U U 6 U 184397
MW ; Nang U5 @imha may 6 B thém gia U U & B ¢hao gia trén U T(hU XK= ®idé®81 nha may
In 2017, there were 8 more power plants with the total installed capacityof 4397 MW directly participating in the power market
Thereforethetotal numberof directly trading generatorfrasbeenncreasedo 81 powerplants

42 bB# 4

90

22,560

@
N w H a1 (e} ~ (o]
o o o o o o o
S "nha may (Number of plants)
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OPERATIONAL RESULTS: POWER MARKET PRICE

Gia UU_U® G U »XooCH 2017 1a 1266
6 ¥064 ¢ Oqua, do, OT »x G&'
6D |0D 06 DBDE VDT Kov@AIU,

1400
OXXn phéat E ' &&cnha may Ul 63D | 1900
Uc @doE, 6~ Osthay 6 YOVIED’
E D 1i®6 D O@ &I T U XK=éM ydac %
O¢c @UXY E 800
Thepricecapof 2017was 1266 VND/kwh. 600
Due to the abnormal weather conditions 400
and the increaseof hydro production, the 5qg
market price has varied differently as 0
comparedo previousyears
"3 GE | O GEU 00i $) b.

(number of hours
which market price
equals to price
floor)

"3 CE i O
(number of hours
which market price
hits price cap)

u3 CE AET
(number of hours
remaining )

GiaOOWEMO ' iTEyli TE7EQ
Price Cap

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

") b. )Y < 4(a3 42ni . M) bl. #<# 15
Quart market price

5

Q3 Q4
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OPERATIONAL RESULTS: POWER MARKET PRICE
$)v. ")u. )< 4/;. O0(n. 4(> 42ni.° M) t
FullmarketbOEAA | 6. MTE7EQ
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OPERATIONAL RESULTS: POWER MARKET PRICE
Gia 6 b O@ AJTU XYSMP) nhin chung x T, &h canE, GlUng E, ¥4 6. B U Xhh hinh Y Aanh UT 308 U1 vu®dbc O
5 D Nain theombatrong Y D huy 6 1 &clcOT U9 660 EPBRUT ‘68 O
SystemMarginal Price (SMP) basicallyreflectsthe balancebetweensupply and demandas well as actual operatingconditionsof Vietnam
powersystemin seasongespeciallyor the caseof hydropowerplants).

X

T{{NG QUAN GIUA PHB Tjl Vé GIC nlSN NIFNG —T
X

Demand versus system marginal price
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OPERATIONAL RESULTS: POWER MARKET PRICE

DI “N BI'"N GI¢C THv TRJI NG Vé SjN LJONG M®T SN LOcI H
Market price versus power generation of some fuel types
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OPERATIONAL RESULTS: CAPACITY-ADD -ON PAYMENT
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OPERATIONAL RESULTS: ELECTRICITY MARKET SETTLEMENT
Trong O ¢ @017 05 @iko E A HEén U ThU YKo Digiéo ngay 6 °~ @i O, 50308nghin U&7 OTrong 6 GJ Y @danh
thu cacé H ® phat 6 D EDO & ~ Ethanh x T WD @XXn O ltheogia 6 B OQ AT AU XKHR)p).-
In 2017, total valueof electricity tradedon the spotmarketreachedipproximately57.308 thousandsbillions 5 - L i@whichthe

total revenueof generationswasmainly the SMP-paid capacity(Rsmp.

TPNG DOANH THU THvV TRi'I'NG
Total market revenue

1200 12,000
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c-
800 8,000 =
>
600 8 6,000 —
© —
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o 532
§ 471
400 o 2 o 8 4,000
2 ‘R :
200 'q\, Z O° g N 1870 2,000
N~ = N < ?’o
N m
0 0

Thang 1 Thang 2 Thang 3 Thang 4 Thang 5 Thang 6 Thang 7 Thang 8 Thang9 Thang 11 Théang 12
mmT>ng doanh thu th” trlYng ( T-=+=8SMP mar ket revenue)
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OPERATIONAL RESULTS: ELECTRICITY MARKET SETTLEMENT

TPNG DOANH THU THvV TRJIT NG

Total market revenue
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2017 OPERATION: FIGURES AND FACTS

QP
45410 198.4 30931 643.7

congUUB UMW) i ¢ 2. OXKNOD (wh)O¢ O [T O, 6B @NIW) T ¢ 2 . OXXn @IU Bxwh)
01 v®b 03 ©B%so 2017,0 ¢ BU7%soY v@c O 07 v®b 03 @.046 ngay Ov@i ., U @4 g0l
Y v@®¢ Q016 2016 soY vd®¢ Q016 Y vding O N2016
Installed Capacity (MW) of Total power production (billion Peak demand (MWaised Highest daily power
the power systemmaised kWH) raised 8.426 compared to 10.04% compared t@016 production (million kwh),
9.6% compared to 2016 2016 raised 9.4 Y%compared to
2016
<
= 5 ©
3 S 3

41442
588200

2016 2017 2016 2017 2016 2017 2016 2017
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2017 OPERATION: FIGURES AND FACTS

25601

2 WXNB]I éaongay

thanh cong, U¢ OT whut 6 Nk U
% soY y@®¢ Q016 (trung

binh thang)

Number of successful daily bids,
decreased 13.95 comparedo

2016 (monthly average)

25601

2016 2017

2236 57308

2 WXnB] &eé trung binh 3 5 Gdbanh thu U TG0 XD &1
UT a0l O so® b@EUG K w U&7 61 B, 207% soY vy
2016 O¢ Qo016

Number of montly averagesued Total market revenue (billion
settlement statementsicreased VND) decreased 23%

8.4% compared t2016 compared t@016
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2017 OPERATION: FIGURES AND FACTS
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trong 3 1T A U XXD®Dic O
Percentageof collecting
the metering data for
marketsettlements

3 NOO - Ov BCADA
E’' BU" 60D v® nha
obar&i 01 voi
Percentage of SCADA
connectiorof substations
andpowerplants
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2 W XN fhh may tham gia U TChU XK= ®itréng O ¢ Q016
Number of directly trading generators in 2016
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National Load Dispatch Centre

L A El Address » Trang thong tin 6 B J@rung tam Main website
11" cE" ,BU EBaL COHa- 1 b @/  www.nldc.evn.vn
L D cthoai Telephone @ Trang théng tin 3 T @ U XX= ®@iP&ver market website
84-4-2220 1310 www.thitruongdien.evn.com.vn
M Fax o TrangcongtacOT U DEKD B sydtem market operation websi
% 84-4-2220 1311 m WWW.SMOV.vNn
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Trung tam L B [601 07 0 ®D O® |1 @1) Northern Load Dispatch Centre
L A El Addess11" c E” ,B 0" BaL COHa- 1 b
L 3TwlephoneB84-4-2220 1182 / Fax: 84-2220 1183

Trung tam L B [6G1 01 0 ®DH O® |Nam (A2) SouthernLoad Dispatch Centre
L AETAddiessUB2 X 1T D't iOD,0 U IDTP' Chi Minh
L 3Tielephone84-8-2221 0207 / Fax: 88-2221 0208

Trung tam L ® [601 07 v ®D O® |Téing (A3) Central Loadispatch Centre
L A ET Addess80Duy Tan,0 U” 'O, ©hau, TPL & OI1
L 3Talephons84-511-222 1002 / Fax: 8611-222 1003
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