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Toém tat - Trong tram bién ap, cac thiét bi déng cat gébm c6 may
cat, dao cach ly, va dao tiép dia dwoc thao tac déng va cét bdi
nhan vién trong ca trwc van hanh. T4t ca cac thiét bi nay dwoc thiét
ké lam viéc v&i so do lién dong nhdm dam bao cho nhan vién van
hanh thwe hién didu khién theo dung qui trinh, tranh cac sai sét do
con ngudi gay ra va ddm bao an toan cho ngui va thiét b trong
qué trinh lam viéc. Phan dau cla bai bao trinh bay cac nhuoc diém
cua thiét ké mach lién dong & tram bién ap (TBA) truyén thdng, s
dung s6 lvgng Ién cap nhj thiy, tiép didm phu va role trung gian.
The hai la mé ta lgi ich ctia (’ng dung tin nhdn GOOSE trong TBA
tw dong hoa. Tiép dén, chung t6i thiét ké lién dong mém cho TBA
110kV Dién Ban bang phdn mém GR-TIEMS va acSElLerator
Architect SEL-5032. Phan cudi bai béo tap trung vao giai phap dé
th& nghiém cho role Toshiba GBU200 va SEL451 dang dwoc lap
dat & ngan 16 171, 172, 131 va 112.

Tir khéa - Role bo vé; tin nhdn GOOSE; chuan truyén thong
IEC61850; lién dong dieu khién; kha nang twong thich.

1. Dit vén d@é

Trude ndm 2011; hau hét cac tram bién 4p (TBA) &
Mién Trung déu van hanh bang khéa chuyén mach; dén chi
thi trang thai theo so dd mimic trén tii bang truyén thong.
Tt ca chiing déu c6 cac nhugc diém sau:

- Role bao vé (RLBV) c6 cong RS232; RS485 hoic
LPT cua hang Siemens; Micom; Sel; Ge; Schneider khong
thé giao tiép v6i nhau do quan diém thiét ké truyén thong
riéng cua tirng nha san xuét.

- Hé thong mach diéu khién; bao vé str dung chi yéu tin
hiéu trang thai tiép diém phu ciia may cit (MC); dao cach
ly (DCL); dao tiép dia (DTD) thong qua day cap nhi thir va
role trung gian. Diéu nay da lam tang chi phi vé sb luong
cap va dau cap d4u ndi dé lién két cac ti bang véi nhau.
Hon nira, dé kiém tra trang thai thi nhan vién thi nghiém
phai do tin hi€u trén moi soi day.

- Thoi gian tré cta tin hiéu phu thude vao 3 yéu td [1]:
* Role trung gian khoang 8-10ms.
» Pau vao nhj phan ctia RLBV 1a 10 - 50ms dé tranh
truong hop bi nhicu.
« Tiép diém role dau ra cia RLBV 1a 1 - 50ms.
- Phn mach nhi thir tai mot s6 TBA da bi cai tao nhiéu
lan nén khong con chuan hoéa nhu thiét ké ban dau.
- Nguy co sy ¢b do cham chap cap dién gay ra kha 16n.
- Viéc ghi chép, bao céo, luu trir thyc hién thi cong.
Vi vay, thuc trang ma nhan vién van hanh ludn gap phai
1a khé khan trong viéc phén tich, truy tim nguyén nhan va

béo céo sy cd, tham chi c6 thé dan dén nguy co lam mét
dién trén dién rong khi thao tac nham.

Abstract - In a substation, switches include circuit breakers,
disconnectors, and earthing switches that are closed and opened by
authorized control operators. All of them are designed to be an
interlocking scheme to ensure that operators control the equipment in
the correct sequence, avoid human errors, and provide safety for
personnel and equipment during operation. The paper first presents
disadvantages of interlocking circuit design in a traditional substation
which uses a significant number of secondary wires, auxiliary contacts
and auxiliary relays. Secondly, we describe advantages of GOOSE
message application in Automatic Substation Systems. Alternatively,
we design an software interlocking method for Dien Ban 110kV
substation with the GR-TIEMS and acSELerator Architect SEL-5032
Software. Finally, this paper concentrates on solutions related with an
approach to test Toshiba GBU200 and SEL451 relays which are
being applied to bay 171, 172, 131 and 112.

Key words - Protection Relay; GOOSE Messages; IEC61850
standard; interlocking controller; Interoperability.

Hién nay, RLBV thé hé mai phat trién dya trén tiéu chun
IEC 61850, theo hudng thay thé thiét ké hé thong diéu khién
va bao vé str dung cap nhi thir dau nbi giira cac RLBV bang
tin nhin truyén thong GOOSE (Generic Object Oriented
Substation Event). Viéc ap dung GOOSE tai cac TBA ty dong
hoéa ¢ Viét Nam s€ mang lai nhitng loi ich sau [2]:

- Nang cao kha ning twong tac gitra cac RLBV tir nhiéu
nha cung cap khac nhau.

- Pon gian hoa thiét ké hé thdng va van hanh dya trén
viéc st dung cong cu cAu hinh file cAu hinh tram
(Substation Configuration Language — SCL).

- Giam chi phi ldp dat cap nhi thi khi trao ddi thong tin
giita cac RLBV bing GOOSE. Trong do, lugng cap dién
ding cho muc dich lién dong diéu khién giam di khoang
50-70% so véi kiéu truyén thong.

- Pdng bo thoi gian (Network Time Protocol-NTP)
thong qua cap LAN.

- D& dang m¢ rong hé thong trong tuong lai.

Trong thyc té, cac ing dung ctia bién GOOSE di duoc
trién khai gﬁ)m ¢6 [3]: Bao v¢ thanh cai dung role qua dong
(lién dong khoa nguoc); Lién dong diéu khién; Truyen cét;
Sa thai phu tai va Ldi may cét. Trong dé, viéc kiém tra
tuong thich gifta cdc RLBV dua trén md hinh ctia hang
SIEMENS, SEL, AREVA, VAMP, GE and REG-DA da
dugc trinh bay tom tit trong céc tai lidu [4]; [5]; [6]. Tuy
nhién, kha ning twong thich ddi véi role haing TOSHIBA
thi chwa c6 tai lidu nao dé cap dén.

Bai bao trinh bay cach thire céu hinh va tht nghiém lién
dong diéu khién bang tin nhin GOOSE dua trén phin mém
GR-TIEMS ctia RLBV Toshiba GBU200 va acSELerator
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Architect SEL-5032 cho RLBV SEL451 tai TBA 110kV
Pién Ban.

2. Lién dong diéu khién tai TBA 110kV Pién Ban

Muc dich cta lién dong diéu khién trong TBA 14 dam bao
cho nhan vién van hanh 6 thé thao tac thiét bi an toan theo
ding qui trinh va ngan ngira dé khong xay ra truong hop hur
hong, chay nd va phong dién cho thiét bi. Lién dong dicu
khién c6 thé chia lam 2 loai: lién dong co va lién dong dién.

Lién dong co 1 cc co cu khoa hodc truyén dong co khi.
Vi duy, d6i véi 1 bo gdm DCL 171-1 vaDTP 171-15, néu chua
cit DCL thi khong thé dong/cit DTP duoc va nguoc lai.

Lién dong dién 1a hé théng mach nhi thir phdi hop tiép
diém phu cua cac thiét bi trong mot hoac nhiéu ngan 16
khac nhau dé kiém tra; cho phép diéu khién dua trén cac
yéu cu cua qui trinh thao tac luéi dién do Bo Cong thuong
ban hanh cho timg ddi twong cu thé.

500KV DA NANG 110KV DUY XUYEN
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Hinh 1. So @6 ngén 16 110kV tai TBA 110kV Dién Ban

Véi so @6 mot soi phan 110kV caa TBA 110kV Dién
Ban nhu Hinh 1 va chiic ning lam viéc ciia timg loai thiét
bi déng cat, ching t6i tién hanh thiét lap logic lién dong
dién trén RLBV SEL451 dugc st dung cho ngéan 16 171,
172, 131 va RLBV Toshiba GBU200 sur dung cho ngan 1§
112 theo céc yéu cau sau:

1

SEL4S
(10.16.131.3)

—
w
=]

- Chirc ning lam viéc ctia MC 1a cho phép dong/cit phu
tai va ngan mach trong pham vi kha ning cho phép ciia MC.
Cho nén viéc dong MC duogc thuc hién khi DCL hai phia ctia
MC duoc cat/dong hoan toan [9]. Vi du, ca hai DC L171-1
va 171-7 déng/cat thi méi cho phép dong MC 171; DCL131-
1 cit va MC431 & vi tri Test thi cho phép dong MC131.

- Chtrc nang lam viéc ctia DCL la cho phép thao tac
dong/cit khong dién hodc co dién khi dong dién thao tac
nho hon dong dién cho phép. Do do, viéc dong/cat DCL
cua mot phia MC dugc thyc hién néu trang thai MC va tat
ca cac DTP lién quan dén MC nay déu cét [9]. Vi du, diéu
kién lién dong dé cho phép thao tic cta cac DCL:

* DCL 171-1 théa min yéu cau; MC171 cat; DTD171-
15 cat va DTD112-14 cat.

« DCL 172-2 théa mén yéu cau; MC172 cit; DTD172-
25 cit va DTP112-24 cit.
« DCL 131-1 théa man yéu cdu MC 131 cit; DTD 131-
15 cit va DTD 112-14 cit.

- Chuc nang lam viéc cia DTD la chi dugc phép thao
tac dong/cit néu dudng day hoic thiét bi dién da mat dién
va trang thai tai chd MC; DCL lién quan da mo hoan toan
[9]. Muc dich dong DTD dé thiét bi dwoc nbi dat hoan toan
nham tranh sét hodc bao vé ngudi dang 1am viée trén dudng
day do thao tac dong dién nham. Vi du, diéu kién lién dong
dé cho phép thao tac cia cac DTD:

-DTPD 112-14 théa min yéu cau DCL 112-1 cit; DCL
131-1 cit va DCL171-1 cit.

- DTD 112-24 théa min yéu cau DCL 112-2 cit va
DCL 172-2 cét.

- DTD 171-76 théa min yéu ciu DCL 171-7 cit va
khong c6 dién ap trén duong day.
3. Lién dong sir dung tin nhiin GOOSE

Chuin IEC61850 dem dén kha ning twong thich cho 2
hodc nhiéu RLBV cuia ciing hodc khac hang san xuét c6 thé
trao doi thong tin véi nhau bang tin nhin GOOSE va sir
dung céc thong tin d6 dé thi hanh chirc ning lién dong diéu
khién. Do do, tit ca cac RLBV phai chira mét file ICD/CID
dé mé ta cac kha niang lam viéc n6 va cho phép cong cu
phén mém cua nhiéu nha san xudt st dung, nhim bién dich
va hiéu cac thong tin chira dung trong RLBV d6. Hang SEL
sir dung cong cu phin mém acSELerator Architect SEL-
5032; hang Toshiba st dung GR-TIEMS. Hai cong cu nay
¢6 kha nang c4u hinh tin nhin GOOSE giri (publishers) va
nhan (subscribers) truc quan, dé st dung. Trong truong hop
céu hinh giao tiép véi RLBV cua hing san xuit khac,
ching con c6 tinh ning nhdp vao (import) va xuit ra
(Export) file CID. Viéc cdu hinh RLBV thyc hién
giri/nhan] bién GOOSE thong qua mang Ethernet theo so
dd ung dung trén Hinh 2 s& duoc chia lam 2 phan:

Configuration Upload  |§

Export

TOSHIBA
GBU200

GRATEMSS
_
Configuration Upload

R

Hinh 2. Céu hinh bién GOOSE cho hai hiing sin xudt

- Phdn du la cdu hinh truyén bién trang thai cét
DCL171-1; 172-2; 131-1 tr SELA51 bang acSELergltor
Architect SEL-5032 sang Toshiba GBU200 bang
GR-TIEMS.

- Phén thir hai 1a cdu hinh truyén bié:n trang thai cit DTD
112-14; 112-24 tir Toshiba GBU200 bang GR-TIEMS sang
SEL451 bang acSELerator Architect SEL-5032.

3.1. Ciu hinh va thir nghi¢m tin nhin GOOSE truyén tir
SEL451 dén TOSHIBA GBU200

Tin nhin GOOSE truyén tir SEL451 dén GBU200 la
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trang théi cdt cia DCL171-1; 1722 va 131-1. Viéc chu
hinh va thtr nghi¢m duogc tién hanh theo cac budc sau:

Buée 1: Cdau hinh GOOSE Transmit bang cong cu
acSELerator Architect SEL-5032.

B Ecit Dataset = @ ]
Fiame
ASV_IN/
Cesorpbon
| IED Data Rems Dat aset
o ght-choi o & dats tem Dragn-grop or Aght Chck on B GBLA Lem 10 MBTIN0e
e dataset on the nght Chck colmn headers 1o 5ot

P -

Congbairt! GOOSE Capacey I

ST (Status informatan) - Repon Capacty

& | E131_251_BCU1 ST Dats Bers

Constrart kem

ST

gddd eI

— = = = = =] -

Hinh 3. Cdu hinh tin hiéu trong Data set
Dau tién, chung t6i tao tin nhin GOOSE chira mot tap
dir liéu (Dataset) c6 tén la ASV_IN, bao gém mot hodc
nhiéu tin hiéu nhi phan dau vao hodc 1énh cét duoc dinh
nghia trong IEC61850. Vi du, dbi voi RLBV SEL451
(10.16.131.3) dung bién ANN.ASVGGIO4.Ind20.stVal dé
md ta trang thai DCL 131-1 cit nhu Hinh 3.

i GOOSE Transmit (Edit) ol @ ==
Message Name Address
131_451_BCU1 MALC Address
Descnption
Goose D VLANID
E131_451_BC1 (001
Configuration Revision VLAN PRIORITY
1 4 -
Min Time Max Time
4 ime) 1000 (ms)
Dataset
CFG.LLNO.ASV_IN -
[ Coen ]

Hinh 4. Cau hinh tin hiéu GOOSE Transmit

D¢ truyén tap di ligu ndy, ta kich chudt chon tab
‘GOOSE Transmit’ va tao mot tin nhan c6 GOOSE IQ;
Message Name 1a E131 451 BCU1 (xem Hinh 4). Moi
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4] Ex7t 4511 LD [ E112F67.cid 1/9/2016 134 AM  CID File
[ am s pont 7) By using IED B ocuments E131 451 BCULCID 1/7/2016 1 CID Fil
[ 4] E131. 451 BCU2 & Music LB AL e
(3] 172451 BCw2 || E131 451 BCUZCID 1/B/2016646PM  CID File
LY & Pictures —
j E172_451 BCU2 EL71 451 BCUL.CID 1/8/2016 1:18 AM CID File
© By using COL H Videos u
|| EL71.451 BCU2.CID 18720 a File
i [ E172.951 BCULCID 1/8/2016 148 AM  CID File
8 Computer e
” (4 || E172 451 BCU2.CID 1/8/2016 6:46 PM CID File
&, Local Disk (<)
Search s Dulieu (D2)
o Chua dung (€) _ | |
Filenyme: EI3L451BCULCID
& Fron cfle J,
Reati) D:\WORK\Dien Banlsoft_TOSHIBA\Configure_110kV Dienban\E 131_451 BCULCID

Hinh 5. Nhap file .CID trong GR-TIEMS

Khi SEL451 (10.16.131.3) xuat ban mot bién GOOSE
thi tat ca cac RLBV trén mang déu c6 thé nhan no. Dé
RLBV Toshiba GBU200 c6 thé nhan dugc bién trang thai
DCLI131-1, ta «cin phai nhap (Import) file
E131 451 BCU1.CID vao GR-TIEMS bing thao tac click
chudt phai vao Bay 112 va chon Add IED nhu Hinh 5. Tiép
dén bam vao biéu tuong RLBV E112BCUI, chon chuc
nang IEC61850/GOOSE Subscribe. Kich chudt vao
E131 451 BCU1 va Add ASV020. Xem Hinh 6.

003 S, bsaize

E131_451. 8.
FI31_45L.5.

:m =

BB AN
HAALB.  ANY
IR AW
2 e an
ol SR

Base] A

Hinh 6. Céu hinh tin nhan nhdgn GOOSE

Lap lai thao tac thuc hién twong ty cho cac RLBV khac
dé nhén bién trang thai DCL 171-1, 172-2 clia ngan 1§ 171
va 172. Sau d6, day file CID da c4u hinh (bao gdm GOOSE
Subscribe; IEC61850-CID File va IEC61850-Mapping
Data) 1én RLBVGBU200.

Buée 3: Thir nghiém bién GOOSE

Dé thr nghiém bién 8 110K DIEN_ BANSubstationL 110KV, Bay TL2/ELLZFET -M
GOOSE trén GBU200, ta
can st dung chtc ning
Monitoring trong cong cu

File Edit Wiew Communicstion

£ tafzs =

Statisi| GOOSE

RLBV trong mang Ethernet s& duoc gan ty dong ma s6
(APP ID) va dia chi (MAC) riéng biét nham phén biét voi
thiét bi khac. Cho nén, ta chi can nhap phin mé ta
(Description) va chon VLAN c6 gia trj 1 dén 7, trong d6 7
1a wu tién cao nhat, pht hop véi tin hi¢u diéu khién quan
trong [7]. Sau do, day file CID di c4u hinh (Configuration
Upload) 1én SEL451 va xuit (Export) ching thanh file
E131 451 BCUI.CID dé st dung cho budc 2.

Buée 2: Cau hinh GOOSE Subscribe bang cong cu
GR-TIEMS

GR-TIEMS nham giam
sat chat lugng tin hiéu
GOOSE nhan tir SEL451
cua cac ngan 16 171, 172
va 131. Néu cot Status
hién thi GOOD 14 tin hiéu
nhan tot; NG 1a tin hiéu
chwa nhan t6t (hinh 7).

Colpdting Timd: 20180

Statistics-4 | Stabstics-7 | Statistics-8

Mo, IED Marna

™o W R o

& E172_431_BCU2CFG

V07 18:55:24275

Status
GOGD
GOGD
GoCD
GOCD
GOCD

GOGD

Hinh 7. Giam sat tin hiéu
GOOSE trén GBU200
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Hinh 8. Giam sat tin hiéu trang thdi lién dong

Sau d6, ta cAu hinh lién dong diéu khién cho DTD112-
14 va 112-24 theo yéu cAu & muc 2 va ban v& nhi thi. Khi
xay ra bat ky su chuyén doi trang thai déng/cit ciia cac
DCL171-1, 171-2 va 131-1, cac RLBV SEL451 s& truyén
tin hiéu d6 1én mang Ethernet. Tai Tab giam sat lién dong
(Interlocking), néu trang thai lién dong dat thi cot Result
hién thi OK. Nguoc lai 1a Not OK. Xem Hinh 8.

3.2. Ciu hinh va thie nghi¢m tin nhin GOOSE truyén tiv
TOSHIBA GBU200 dén SEL451

Tin nhin GOOSE truyén tir GBU200 dén SEL451 la
trang thai cat cia DTDI 12-14 va 112-24. Viéc cau hinh va
thtr nghi¢m duoc tién hanh theo cac budc sau:

Bude 1: Cau hinh GOOSE Publish bdng cong cu
GR_TIEMS

Céc bién GOOSE giri di trong muc GOOSE Publish da
dugc nha san xudt cdu hinh mdc dinh tr CSWII dén
CSWI21 [8]. Do d6, chung t6i chon tin hi€u trang thai trong
tmg v6i DTD 112-14, 112-24 1an luot 1a CSWI6 va CSWIS.
Piém luu y tai hdp thoai GSE Control can quan tam la cac
truong Name, Description, Dataset, dia chi Mac Address va
VLAN App ID déu duogc nha san Xudt dat mac dinh giéng
nhau cho tit ca cac RLBV cua hing, nén khi ding v6i RLBV
hing SEL thi s& xuit hién bao 16i tring Mac Address va
VLAN App ID. Vi véy, ta can phai kiém tra va dit lai cac
thong s nay nhu Hinh 9. Sau do, day file CID da cAu hinh
(Configuration Upload) 1én GBU200 va xuat (Export) ching
thanh file E112BCU1. CID d st dung cho buoc tiép theo.

Edit GSE Contrel =
Mae 05T Report Contral

Descroton Mac Address 0100 <D-01-00-01 ]
DataSet GOOSEDS VAN Priority [ =
Configuration 001 -
Bevman VLAN D

Type GOOSE = 0002 >

VLAN Ao ID
400 ID CriALN0IgsT
[ Cancel

Hinh 9. Céu hinh tin hiéu GOOSE Publish

Bude 2: Cdau hinh GOOSE Receive bang cong cu
acSELerator Architect SEL-5032

Trong cua s6 IED Pallete/Click chuot phai chon Add
IED c6 tén E112BCUI.CID. Tiép dén, kéo biéu tugng nay
tha vao cira s6 Project Editor dé thém thiét bi ciia hing
Toshiba vao. Cubi cing 1a vao muc E131 451 BCUI/
GOOSE Receive dé chon tin hiéu DT 112-14 can nhin
va dat vao bién VB042 nhu Hinh 10.

Bude 3: Thir nghiém bién GOOSE

Dé kiém tra tin hiéu GOOSE, chung t6i da két hop
Automation Logic va cac bién trong Role SEL451 bang
phan mém acSELerator@ QuickSet; nhim ciu hinh dau ra
OUT204 dung cho lién dong didu khién duogc thé hién &
muc 2 va ban v€ nhi thu. Vi du DCL131-1 theo yéu cAu
trong muc 2 nhu sau:

OUT204:= ASV018 AND VB042AND ASV026 AND ASV028

# DS 131-1 INTERLOCK

ASV018:= IN208 AND NOT IN207 #CB 131 OPENED

ASV026:=IN221 AND NOT IN220 #ES 131-15 OPENED

ASV028:= VB002 AND NOT VBO009 #ES 431-38 OPENED

Sau d6, sir dung chirc ning Terminal dé kiém tra role
dau ra OUT204. Khi cho DTD 112-14 dong, bién VB042
=0 va OUT204=0 (lién dong khong dat). Khi 112-14 cit
VB042=1, OUT204=1 (lién dong dat). Xem Hinh 11.

MM QuickSet Communications

W Serd Corl Characters
F67_BCU2 SEL-451 Date: 0170872016 Time: 15:47:25 764
DBA LINE FEEDER Serial Nuaber: 1150420028

Level 2

»>TAR VBO42

VBO4L VBO42 VB043 vBO4d VBO4S VBOdE VBO4? VB8
1 0 1 0 0 0 0 0

) TAR OUT204

OUT208 OUT207 OUT206 OUT205 ouT204 | OUT203 OUT202 OUT201
0 0 0 0 0 0 0
+>>TAR VBO42

VBO4L VB043 VBO44 VBO4S  VBO46  VBO47  VBO4S
1 0 0 0 0 0 0
=>>TAR OUT204

OUT208 OUT207 OUT206 oUT202 OUT201
0 0 0 0 0

Hinh 11. Kiém tra lién dong DCL131-1 bang GOOSE
Thyc hién twong ty bude 2, 3 dé kiém didu kién lién
dong cho DCL171-1 va 172-2.
3.3. Nhén xét
Lién dong diéu khién thiét bi DCL, DTD tai ngan 19
171, 172, 131 va 112 st dung co ché xur ly thong tin dang
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GOOSE gitta cac RLBV SEL451 va GBU200. Trang thai
déu vao nhi thir thay d6i ON/OFF ctia RLBV nay s& dugc
truyen dén RLBV khac théng qua mang Ethernet, dem lai
mot sb wu diém sau:

- Viéc st dung tin hiéu GOOSE thong qua mang Ethernet
¢6 téc dd 100Mbps thay vi tin hiéu nhj phan bang cap cing
d3 1am tinh gon s6 luong cép déu néi. Diéu do6 cho phép cac
nha cung cip thiét bi dong cét chuin hoa viéc thiét ké.

- Kiém tra tin hiéu GOOSE duoc thyc hién bang phan
mém GR-TIEMS, acSELerator@ QuickSet thay cho kiém
tra bang tay timg dau cap nhu trudc day.

- Viéc st dung co ché Multigast: 1RLBYV duoc ca‘i}l hinh
bién GOOSE Publishes thi nhiéu RLBV khac c6 thé nhan
duogc bién d6 thong qua GOOSE Subscriber.

- Thoi gian tré tin hidu 14 4ms.
- Cho phép kha ning tuong thich ctia cac nha san xuét
khéac nhau.

4. Két luan

Hé théng dién Viét Nam dang tirng bude duge hién dai
hoa tir trang thlet bi, cong ngh¢ va quy trinh van hanh aé
dap tmg yéu cau ngay cang cao vé d6 tin cdy, chit luong
dién nang, gidm tdn that dién nang trong van hanh cua ludi
dién mot cach thuén tién va khoa hoc. Véi Kkét qua kiém tra
tinh twong thich cia RLBV Toshiba GBU200 voi SEL451
va chirc ning lién dong didu khién st dung tin nhén

GOOSE trong TBA 110kV Dién Ban 1a mét nhan té quan
trong mang lai nhitng loi ich to 16n tir kinh té dén cac yéu
cau cua EVN, ca qui trinh, qui pham ciing nhu théi quen
trong cong tac ctia nhan vién van hanh nhim sin sang cho
nhitng budc phat trién méi trong twong lai.
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