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N7 Gi6i thiéu TTHPC
e ko About TTHPC
12 TBA 110kV (523MW) 324.500 khach hang
12 110kV substations 324.500 customers

San luong 2021: 1,826 ty kWh
Power output in 2021: 1,826

2.620 TBA phan phéi ‘ o
2.650 Distribution e billion kW . N
substations @, @ Doanh thu 2021: 3.394 ty dong
Revenue in 2021: 3.394 billion
VND
419 km 110kV
2.190 km 35kV-22kV 11 NMTD (265MW)
3.300 km 0,4kV ¥mey 11 Hydropower plant (265MW)
| CACICTIR 02 NMBMT (75MW)
Pmax: 3274 MW __ 02 Solar power plant (75MW)
g =5
750 CBCNV N A L1 A
SAIDI 2021: 315 phiit e 750 employees 523 h¢ thong DPMTMN (61,5MWp)
SAIDI 2021- 315 minutes 523 Rooftop solar power system

(61,5MWp)



&+ Céc thach thire trong cong tac quan ly van hanh
O e I Challenges in operation management

Nam trén dia ban mién Trung c6 diéu kién thoi
tiét phirc tap

Located in the Central region which has
complicated weather conditions

N

Lu6i dién phét trién khong dong bo, cham duoc
dau tu nang cap
The grid is developing asynchronously and being
upgraded slowly

N

Y&u cau vé chat luong va dich vu cung cap dién ngay
cang cao

Demand for quality and service of power supply is
getting higher
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Ngudn ning lugng tai tao xam nhap sau

Power consumption load has grown by 9.4%/year on
Renewable energy source penetrates deep

average

] Phuy tai ti€u thy dién tang trudng binh quan 9,4%/nam
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TTHPC smart grid program

Yy Tu dong hod luédi ludi dign phan phéi trén nén tang SCADA/DMS

| Automation of distribution grid on SCADA/DMS

\

G Tu dong hoa cac TBA, chuyén ddi v/h vé ché d6 khong ngudi truc

Automating unmanned substations

\

rién khai _ & _
— LPTM mp 9 g sy

—7 TTHPC

S6 hoa dit liéu quan 1y

Digitizing management data

[

' " =5 Hoan thién ha tang két ndi truyén thong
7S Completing communication connection infrastructure

Quan 1y nang lugng tai tao

Renewable energy management




@ Tw dong hoa luwdi ludi dién phan phéi tréen SCADA/DMS
e e Automation of distribution grid on SCADA/DMS

> Heé thong SCADA/DMS: dwa vao van hanh tir nim
2007 va duoc nang cap 2018, sir dung cdng nghé
MicroSCADA cua hdang ABB.

> Tong sb diém diéu khién trén ludi dién 403 diém,
chiém 88,96 % thiét bi

> i thuc hién két ndi, gidm sat diéu khién dén cac
TBA 110kV, Recloser, LBS, RMU..
» SCADA/DMS system: put into operation since

2007 and upgraded on 2018, using MicroSCADA
ABB technology.

» The total of control points on the grid is 403,
accounting for 88.96% of devices.

» Connected, monitored and controlled to 110kV
substations, Recloser, LBS, RMU..




N7 Tw ddng hod luéi lwéi dién phan phéi trén SCADA/DMS
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Automation of distribution grid on SCADA/DMS

> Trién khai chwong trinh
DMS: Nam 2019 TTHPC
da trién khai chuwong trinh
quan ly ludi dién phén
phdi MicroSCADA DMS
4.4 (ABB).

» Chuong trinh DMS da
thuc hién duoc 05 chuc
nang co ban.

Quan ly cau trdc luéi dién
Topology Management

Phén tich va t6i wu hoa luéi dién
Network analysis and optimization

Lap ké hoach thao tac trén lugi dién
Operations planning

Théng ké va bao c4o mat dién
Outage reporting

» Implement of DMS: In
2019, TTHPC applied the
distribution management

system - MicroSCADA
DMS version 4.4 (ABB).

»The DMS program has
supported 05
functions. R
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Tw ddng hoa lwéi lwéi dién phan phdi trén SCADA/DMS
Automation of distribution grid on SCADA/DMS

> DAS: Pang trién khai dy &n thi diém vé tmg dung
DAS trén nén tang mé rong chirc ning hé thong
SCADA hién hitu
> Chuong trinh DAS gdm cac chirc nang chinh:
= Dinh vi, ¢d 1ap su c¢d va khdi phuc cung cip
dién (FLISR).
= Gia 1ap su cd: md phong, gia lap cac kich ban
DAS ma khéng gay anh huong dén hé thong.
= Quan ly cai dit bao vé: Thay doi nhom cai dit
cua cac thiét bj bao vé theo cau hinh luéi dién.

LBS 471-7333
Hai Duong

REC 471/191

LBS 471-7/60/10

» DAS: Implementing a pilot project on DAS application
on the basis of extending the existing SCADA system
functionality

» Main functions:

= Fault Location, isolation and service restoration
(FLISR).

= Fault simulation: simulate DAS scenarios without
affecting the real system.

= Protection settings management: Change the setting
group of protective devices according to the grid
configuration.
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Tw dong hoa cac TBA 110kV KNT
Automating unmanned substations

Tt nam 2017, TTHPC da chuyén d6i toan bo 11/11 TBA 110kV

sang ché do van hanh khong nguoi tryc.

>

YV VY

Thiét 1ap hé thong giam sat diéu khién xa qua hé thong

SCADA hién hiru.

Thiét 1ap hé thong giam sat camera va kiém soat xam nhap.
Thiét 1ap hé thong giam sat bao chay tu dong.

Thiét 1ap két ndi truyén théng cd do tin cay va 6n dinh cao.
Hoan thién cac quy trinh thao tdc van hanh TBA khéng

nguoi truc.

05-02-2020 18:20:31

Since 2017, TTHPC has converted all 11/11 110kV substations

B

into unmanned operating mode.

>

>
>
>

Set up remote control monitoring system via existing
SCADA system.

Set up camera surveillance and intrusion control systems.

Set up automatic fire alarm monitoring system. ;;
Establish a highly reliable and stable communication T
connection.

Completing operating procedures for unmanned substations.

b mll Sonlie o
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Tw dong hoa cac TBA 110kV KNT
Automating unmanned substations

Trién khai thi diém cong nghé TBA k§y thuat s6: Nam
2021 TTHPC phdi hop voi dbi tac Hitachi ABB da
nghién ctru tmg dung cong nghé TBA k¥ thuat s6 cho du
an nang cap hé théng BVDK tram 110kV Phu Bai.

Cong nghé TBA KTS ¢6 mot s6 wu diém sau:

YV VVY

Giam so luong day dan va dién tich lap dat thiét bi
Giam nhan cong quan Iy bao dudng hé thong

Nang cao do tin cay van hanh cac thiét bi

Linh hoat trong viéc trién khai cac ung dung thdng
minh trong van hanh TBA

U Gty

E P M —
. g I“““Mi LA

Bay Level

Process Level

Pilot implementation of digital substation technology:
In 2021, TTHPC, in collaboration with Hitachi ABB,
researched and applied digital substation technology for
110kV Phu Bai substation.

Advantages:

>

>
>
>

Reduce the number
installation area
Reduce maintenance management system labor
Improve operational reliability of devices
Flexibility in deploying smart applications

of wires and equipment
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Trién khai hé thong do xa
Implementing metering system

Trién khai tir nam 2013, hién nay dang van hanh 02 hé
thong do xa:

DSPM
GPRS/3G

Tram: ~2.700 vi tri;

RF-Spider két

KH: 300 nghin KH (98%);
Tan suat thu thap DL: 06 gio/lan;

CSDL do dém duoc quan ly tap trung va dugc khai thac
hiéu qua qua cac ung dung thdng minh c6 tuong tac véi
khach hang. . |= s "

i dyng dign

Tan suat thu thap DL: 30 phut/lan;

Deployed since 2013, currently operating 02 metering
systems:
DSPM:

2.700 subsation measurement points;
= Frequency of data collection: every 30 minutes;
RF-Spider
= 300.000 customer measurement points (98%);
= Frequency of data collection: every 6 hours;
The metering database is centrally managed and effectively
exploited through smart applications that interact with
customers.
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S6 hoa dir liéu quan 1y
Digitizing management data

S6 hoéa dir liéu khach hang:

Thoéng tin khach hang
Thong tin st dung dién khach hang

S6 hoa dir liéu quan Iy k§ thut — van
hanh trén nén ting GIS

Dit liéu thiét bi lugi dién

Thong s6 van hanh ludi dién

Thong tin sy ¢o

Thong tin mat dién

Thong tin kiém tra, bao dudng thiét bi
ludi dién

T | 8
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Digitizing customer data:
= Customer information

= Customer electricity usage information

Digitizing technical & operating

management data on GIS platform:

- Grid network devices data

- Grid operating data

- Power grid problems

- Power failure information

- Information on inspection and
maintenance of grid network devices

++--'-—++
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Hoan thién ha ting ké nédi truyén thong

Completing communication connection infrastructure

> Két ndi cac TBA 110kV va céc

NMBD: st dung ha ting truyén
thdng cap quang, trén nén tang
truyén dan SDH thiét 1ap mach
vong véi toc do tir STM4 tré 18n.
Két ndi cho cac NMD cua khéch
hang: st dung két ndi qua kénh
thué riéng Leased Line cua cac
nha cung cép dich vu.

Két ndi thiét bi didu khién trén
lugi: St dung két ndi trén nén
mang 3G/4G theo dich wvu
Metrowan véi thiét 1ap VPN va
két ndi Radio diém — diém.

Thiét 1ap co ché an toan thong tin
v6i cac thiét bi tudng lira thé hé
moi.

TBA 110kV TBA 1101

» Connecting 110kV substations and

power plants: using fiber optic
communication infrastructure, on
the SDH transmission platform,
setting up a ring circuit with a
speed of STM4 or higher.
Connection for customers' power
plants: use connection via Leased
Line of service providers.
Connecting control devices on the
grid: Using a connection based on
3G/4G network by MetroWan
service with VPN setup and point-
to-point Radio connection.

Establish an information security
mechanism with new generation
firewall devices.

T F




N7 Quan ly nang lwgng tai tao
EVNCPC
O A Renewable energy management

fangchy o B g, Qua hé théng DSPM, RF-
Cove o s o T 1] ks 5] s | “ Spider, CPC di xay dung tng

Ny ”Q\%@H DIEN MAT TROT MAT NHA KHACH HANG Liy ké THANG 8 NAM 2021 dung quan ly ’ hé¢ thong

| %%;E% San lwong (Triéu kWh) Céng suit (MWp) Mua dién (Ty VD) DMTMN, cung cip thﬁng tin

W 2,849 3,081 5531 phuc vu viéc van hanh va

a0y 7 giam sat san luong huy dong.

Y e 700,00

Y || Based on DSPM, RF-Spider

\\’\x k (:::: ' system, CPC has built an

A application to manage the

| g e Solar PV system, providing

J;J s 30000 information for the operation

"“diaﬂvl " o — = and monitoring of mobilized o
NG o . o HHE output. B¢
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P Panh gia chi s6 LDTM SGI
R . N The Smart Grid Index

CONG T¥ DIEN LUC THIA THIEN HUE

DANH GIA MU'C BO THONG MINH CUA LUOl BIEN PC NAM 2021 1 Monitoring & control 91.67
Tiéu chi

Cong nghé ap dung

2 Data analytics 77.50

Sir dung hé théng SCADA dé gidm sat va didu khién Iwéi phan phdi 3 Supply reliability 100.00
Céac (rng dung cta DMS/ADMS dé dwoe tich hop vao hé théng SCADA 4 DER integration 0.00
DMS tich hop FLISR

ADMS tich hop FLISR va OMS 5 Green energy 58.33

1 Giam sat va diéu khién

Tuong tac giira A2 va DD phan phsi Tuong téc gitra diéu do phan phédi va diéu dé mién : 6 Security 91.67

r

Phan tich dir ligu

- 7 Customer empowerment & sa 31.25
Trién khai ¢dng to thdng minh
Cac (rng dung phan tich di¥ liéu dueoc ding dé phuc vu quan ky Iwéi dién 64.35
(e.g. Lap ké hoach, bao tri, thay mai thiét bi, w.) 80.00

Dé tin cdy cung cap dién

SAIDI, SAIFI va MAIFI m&i nhat 100.00 «
Dao déng dién &p (VDI) mé&i nhat 100.00

4 Tich hop céc ngubn néng luong phén tan

5 Nang lugng xanh

Phén tram néng Iwong tai tao (gié, mat trevi, sinh khdi, thiy dién nhé) déng gép vao nang lrong hén hop 100.00

Hiéu suét nang lvong

Xe dién (mdi trudrng)

Cac tiéu chuan an ninh cda hé théng IT (ISO: 27001, NERC CIP, NIST,..)
Céc tidu chudn an ninh cta hé théng OT (NERC-CIP, NIST, IS0 27019, IEC 62443, )

Trao quyén va su hai long cia khach hang

Cung cép théng tin thi gian thuwe cho khach hang dé quan Iy néng lwong ho tiéu thu

Té chirc khao sat sw hai long cia khdch hang va sd diém/hang dat duoc
SGI-PC_




S Cac van dé trong viéc phat triéen LDPTM

e o Issues in smart grid development

CONG T¥ DIEN LUC THIA THIEN HUE

Grid infrastructure is slowly being modernized to accommodate smart grid applications

There are no clear regulations and technical processes for the application of smart grid
technology

Chua c6 quy dinh, quy trinh k¥ thuat ro rang cho viéc ing dung cong nghé¢ LBTM >

Thiéu c4c cong cu du b4o hiéu qua (ngudn NLTT, phu tai)

Ha tang ludi dién cham duoc hién dai hod dé phl hop véi cac tng dung ludi dién thong minh >
Lack of effective forecasting tools (renewable energy sources, loads) /

Hé théng CSDL 16n nhung kha roi rac, khéng theo cac tiéu chuén, kho déng b0, chia sé
The database system is large but quite fragmented, not based on any standards, difficult to
synchronize and share

Han ché két ndi, trao doi gitta CSDL nganh dién véi cdc CSDL ha tang khac cua KH va dia

phuong
Limiting the connection and exchange between the electricity industry database and other .
infrastructure databases of customers and the government : +;+'++;1
**+;t++++
F0

Nguy co vé an toan thdng tin
Cyber Security risks
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Pinh hwéng trién khai LDPTM
Upcoming plan for smart grid

S
I:II:ISI

Tiép tuc dau tu nang cip va hién dai hod ludi
dién dé nang cao PTC cho KH, giam TTBN
(thiét 1ap mach vong theo tiéu chi N-1, N-2, lap
dit bd sung cac thiét bi phan doan, thiét bi bao
vé ¢6 két n6i SCADA..)

Continue to invest in upgrading and
modernizing the power grid to improve the
electricity efficiency of the customer, reduce the
power loss (loop circuit according to the criteria
N-1, N-2, installing additional segmentation
equipment, protection devices with SCADA
connection..).

Tiép tuc trién khai céac
ung dung néng cao trong
quan ly van hanh hé
thong dién phan phdi

Hoan thién hé théng CSDL quan 1y cua
nganh dién, c6 kha ning dong bo chia s&
trén nhiéu ing dung dung chung. Ung dung
cac tiéu chuan quoc té trong xay dung
CSDL nganh dién (CIM/ MultiSpeak)

(ADMS, DAS, Smart
Substation)
Continue to  deploy

advanced applications in
operation management of
distribution power
systems (ADMS, DAS,
Smart Substation)

Completing the database system of the
electricity industry, capable of
synchronizing and sharing on many shared
applications. Applying international
standards in building database of electricity
industry (CIM/ MultiSpeak)

ht
)
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Pinh hwéng trién khai LDPTM
Upcoming plan for smart grid

Trién khai chia sé
CSDL nganh dién Ién
cac CSDL chung cua
dia phuong va qudc
gia

Trién khai chuong trinh do
dém thong minh AMI (thi
diém khu vuc phu tai tap
trung ¢c6 muc d§ uu tién
cao)

Nghién ctru trién khai céc
cong cu du béo phu tai trén
nén tang ung dung CAC
cdng ngh¢ Bigdata va Al

Share database of
electricity industry to
common local and
national databases

Deploying smart metering
program  AMI (piloting

concentrated load areas
with high priority)

Researching and deploying
load forecasting tools on
the basis of Bigdata and Al
application




% Pinh huéng trién khai LBPTM
A ke Upcoming plan for smart grid

Hoan thién ha tang két ndi truyén théng
trén nén tang mang truyén dan IP va
mang 5G

Hoan thién hé thong an toan thdng tin
(thiét bi, cong nghé va quan ly nguoi
dung)

“

Pao tao phat trién ngudn nhan luc
trinh do cao dé dap tmg cac yéu cau vé
quan 1y van hanh hé théng luéi dién
thong minh

N

Completing communication

transmission network and 5G network

infrastructure on the basis of IP

Complete information security system
(equipment, technology and user
management)

Training and developing  highly
qualified human resources to meet the
requirements of smart grid system
operation management

N
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THANK YOU!




