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Bai bao dé cap ndi dung dé tai cAp nha nwéc vé nghién ctru va xdy dung mé hinh chuén cho lwéi dién phéan
phdi thong minh, cé thé ap dung rong rai tai Viét Nam. Lwdi dién phan phéi thong minh trong pham vi cia
dé tai da dwoc cu thé héa ¢ ba mit: 1) thiét bi do lwromg/diéu khién; 2) hé thong truyén thong va 3) trung
tam diéu khién véi phan mém va cic thuit toin diéu khién thong minh luéi dién. O diy, cdc tac gia tap
trung dé cap dén vain dé truyén thong ap dung cho lwéi dién phan phéi theo huéng théng minh. Cac yéu
ciu ciia lwéi dién Dich Vong 22 phit trién theo hwéng théng minh dwge nghién ctru va dé cip trong phan
diu tién, tir d6, cac hé thong truyén thong khac nhau dwoc nghién ciru mét cach chi tiét, va cudi cing ap
dung cho lu6i dién dwoe Ira chon. Cac két qua nghién ciru nay la co s¢ quan trong phuc vu cho hé thong
truyén thong dat tiéu chuin, ing dung cho mot lwéi dién thong minh & Viét Nam.

Tir khéa: diéu khién logic ldp trinh, giao thivc diéu khién vin chuyén, hé thong diéu khién gidm sdt va thu

thip dit ligu, mé hinh tham chiéu két néi mé.

Chi s6 phén logi 2.2

SOLUTIONS TO SMART GRID
COMMUNICATION IN LOW VOLTAGE OF
THE SUBSTATION DICH VONG 22

Summary

The article is part of the national research project on
the construction and the development of the standard
model for “smart distribution grid” which may be widely
used in Vietnam. The smart distribution grid has been
concretized through three aspects: 1) measuring device/
controller, 2) communication system, and 3) control
center with the software and algorithms used for this
network. The authors focus on communication applied
to electricity distribution networks towards intelligence.
In the first part, the requirements of the grid Dich Vong
22 towards smart development has been studied and
discussed. The second part, the different communication
systems has been studied in detail and finally applied
to the selected grid. All of these results will be an
important basis for standard communication systems
and applications of smart grid in Vietnam.

Keywords: open interconnection reference model,
supervisory control and data acquisition, transmission
control protocol, programmable logic controller.
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Céc tram bién ap (TBA) phan phdi dién ha
thé tai Viét Nam déu co céu truc chung la duoc
cép dién tir duong day 22 kV (hay 35 kV, 10
kV) ha xudng cap 0,4 kV, vdi mot may bién ap
(MBA) loai ba pha hai cudn day. V& mat thiét
bi, phia cao ap ctia TBA thuong chi ding cau
dao phu tai hay cau chi; phia ha ap sir dung
Aptomat (dong di¢n dinh muc 600-1.600 A)
va cac Aptomat nhanh (dong dinh muc 250-
400 A) cap dién cho cac 10 duong day ha ap.
Ngoai ra, TBA ha thé con ding mot s6 bién
dong va dong ho do dém dién nang, tiép theo
cac r& nhanh va ré nhanh véi ciu tric hinh tia
t6i cac ho tiéu thu ha ap (hom cong to). Vé
hé thong bao vé, & phia cao ap bang cau dao
phu tai va cau chi cao thé, phia ha 4p l1a cac
Aptomat di cac 10 duong day. Cac Aptomat
nay c6 chirc ning bao vé cho ludi: tac dong cét
c6 thoi gian khi qué tai va cat tire thoi khi ngén
mach; ngoai ra con c6 nut cat, dong tuc thoi
thao tac bang tay, khong co diéu khién tir xa.

TBA Dich Vong 22 (hinh 1a) ¢6 cau triic va

nguyén ly van hanh don gidn nhu da néu trén.
V61 MBA cong suat 1.000 kVA; phia cao thé



dung cau dao phu tai loai 24 kV-1.000 A- 20 kA/s, cau
chi loai HRC 24 kV; phia ha ap 1a Aptomat A1 600V-
1.600 A, 4 Aptomat nhanh A1.1, A1.2, A1.3, A1.4 loai
600 V-400 A cap dién cho 9 16 duong day dién 0,4 kV
va nhiéu r& nhanh cép dién toi khoang 150 hom cong
to véi gan 500 cong to cac loai. Cac Aptomat nay co
chtrc ning bao vé cho ludi: tic dong cit co thoi gian
khi qua tai va cat tirc thoi khi ngan mach; ngoai ra con
c6 nit cat, dong tirc thoi thao tac bang tay, khong co
diéu khién tir xa. Trong 9 16 dudng day dién co 1 16
cap dién cho Cong ty Pién lyc Cau Giy. Tai Cong ty
Dién lyc Cau Giéy tdn tai cau dao dao chiéu, thao tac
b'fmg tay, dé c6 thé nhan dién hodc tir TBA Dich Vong
22 hoidc tir TBA Cau Gidy 8 (ngudn du phong 1a dién
ludi).
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Hinh 1: TBA Dich Vong 22 va cdc khéi hé thong diéu khién

DPé TBA hién hanh nhu Dich Vong 22 tro thanh
thong minh can 3 yéu t chinh, do 1a: 1) co sé ha té”mg,
bao gdm cac thiét bi dong cit (Aptomat), cong to dién
nang... phai dugc trang bi hi¢n dai co diéu khién tur
xa; 2) hé thong cac thiét bi thong tin cing SCADA; 3)
cac phan mém diéu khién. Tat ca cac trang bi cling cac
phén mém dé ludi dién duogc diéu khién online, nham
cung cap dién tin cdy, st dung dién ning hiéu qua va
tiét kiém [1].

Trién khai cu thé cac noi dung “thong minh” cho
ludi dién thuoc TBA Dich Vong 22 nhu da cong bd
trong [2], ¢6 thé tom tat thanh cac khéi diéu khién nhu
trén hinh 1b hay thé hién dang mat béng nhu hinh 2.
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Hinh 2: mdt bang hé thong SCADA
Céc khéi h¢ thong diéu khién bao gom:

1) Khéi trung tam diéu khién dat tai Cong ty Pién
luc Cau Gidy dé diéu khién tir xa toan hé thdng.

2) Khéi diéu khién ngudn cép cho phu tai quan
trong: Cong ty Dién luc Cau Gidy (dat tai Cong ty
Pién luc Cau Gidy); khéi nay co tich hop ngudn dién
Diezel, ngudn dién pin mat troi.

3) Khéi diéu khién TBA: giam sat/diéu khién tir xa
viéc dong cit tu dong cac Aptomat tai TBA Dich Vong
22,

4) Khbi diéu khién phuy tai 1 va 2.
5) Khoi diéu khién phy tai 3 va 4.

Bai bao phan tich lwa chon giai phap st dung truyén
thong cho ludi phan phdi thong minh noéi chung, dong
thoi thé hién ap dung cho ludi thong minh tai TBA
Dich Vong 22.

Noi dung nghién ciu
M6 hinh lwdi dién phin phéi thong minh

Nhiém vu co ban va tién quyét ciia dé tai da thanh
cong & viée nghién ctru kién trac/mé hinh cho luéi dién
thong minh, dua trén sy quan 1y két hop va phan chia
céc tang chirc nang tir thap dén cao (hinh 3). Tuy thudc
vao sy phat trién cta timg ving/mién, va tiy thudc
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vao su dau tu khac nhau ma ludi dién phan phdi c6 thé
duoc ap dung dén cac muc do, pham vi khac nhau [3].
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Hinh 3: mé hinh kién triic lu6i dién thong minh

O tang dau tién cua ludi dién theo hudng thong
minh (thap nhét) chinh 14 ting quan 1y vat Iy cac phan
tir dién trén ludi dién, quan 1y ting phan tir dién (hay
nhom phan tir dién) riéng biét. Mirc d6 thir hai 4p dung
cho 1ué6i dién phan phéi theo huéng thong minh chinh
1a sy nang cdp trong viéc quan ly cac phan tir trong
ludi dién thong qua viée thiét 1ap cac giao thic truyén
thong va co ché truyén thong giita cic phan tir trén
ludi, nghia 1a cac phan tir da dugc lién két voi nhau
va théng nhat didu khién v&i nhau. Khi hé théng do
ludong va truyén thong tir xa duoc thiét lap va thong
sudt, tang thir 3 (tAng thong tin - information layer) c6
chirc nang thiét 1ap cac co so dir liéu va xay dung cac
phén tir tin hoc (object information), mé hinh hoa tham
chiéu cho cac thiét bi hay cac nhom thiét bi can diéu
khién va giam sat. Théng qua co s6 dit liéu va cac md
hinh tin hoc, cac thuét toan diéu khién thong minh, cac
chién luoc didu khién tdi wu va giam sat tir xa duoc
thuc hién chinh xéac. O tdng cao nhat (ting chirc ning),
cac chuong trinh quan 1y nhu cu phu tai dién két hop
v6i cac dich vu cho phép sy tuong tac qua lai hai chiéu
gitta nha cung cip dién va cac phuy tai dién s& duoc
thuc hién. O day chinh 1a cac chtic nang quan ly doc
l1ap va céc dich vu doc lap, cho phép su tham gia tich
cuc cua ho dung dién vao viéc quan ly va dem lai hi¢u
qué str dung cho luéi dién phéan phdi thong minh.

Nhu phan dit van dé néu trén, dé tai xay dung mot
mé hinh mau ap dung ddi véi TBA ha thé cung toan bo
ludi dién ha thé ciia n6 theo hudng thong minh, tirc chi
1a mot phan trong kién tric ludi dién théng minh nhu
gidi thi¢u trén hinh 3.

Cac yéu cau cua truyén thong doi voi lwoi dién
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phén phoi thong minh

Véi quan diém xay dung bo cac yéu cau cho phu
hop va cé tinh mo rong, ap dung rong rai, cac ti€u chi
can thiét cho viéc xdy dung mang truyén thong cho
luéi dién bao gom:

- Tinh kinh té: tan dung dugc cac thiét bi da duoc
trang bj tir trude va xét dén kha nang két nbi véi cac hé
thong trung tdm cho viéc diéu khién tir xa cac TBA va
ludi dién thudce tram dang xét.

- Hé thong mé: cho phép c6 cac lua chon khac nhau
trong cac phan doan, dam bao khi trién khai g dung
cho cac yéu cau cu thé mot cach linh hoat trong pham
vi cAu triic d6. Hé thong tuan thi cac tiéu chuan chinh
thirc, nhu IEC, ISO, IEEE va khong chinh thic dugc
st dung rong rai nhu DNP, Modbus... va san sang lam
nén tang cho cac ing dung SmartGrid trong tuong lai.

- Kha néing bao dwéng: hd trg bao dudng tai chd cac
thanh phan ma khong can sy hd trg clia nha cung cap
trong cong tac van hanh va bao dudng thuong xuyén.

- Tinh bdo mdt: bao mat thong tin luu trit va truyén
phat 1a cuc ky quan trong ddi véi cac nha cung cap
dién, dic bigt ddi véi muc dich thanh toan va kiém soat
luoi [4]. Pé tranh céc cudc tan codng mang, co ché bao
mat hiéu qua cin duogc phat trién, dong thoi phai day
manh nhimng nd luc tiéu chuan hoéa vé sy an toan cia
ludi dién.

Cdc gidi phdp truyén théng ding trong lwéi dién
phén phéi thong minh

V6i cac phén tich cu thé trong truong hop ap dung
1a TBA va ludi dién ha thé, ciu tric cho mang truyén
thong dugc st dung c6 thé hinh dung mot cach co ban
bao gom céc thanh phan nhu hinh 4: hé thong nhan va
truyén tin hiéu tir bd diéu khién trung tim véi méy tinh
chu, hé théng truyén tin hiéu tir cac thiét bi do luong,
giam sat trén ludi.

Thiét bj do luong

Thiét b diéu khién 1 giam st 1

Thiét b do luong
giam sat 2
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Thiét bi didu khién 2

Trung tam
diéu khién

P

Thiét bj do luong
giam sat 3

Thiét bi diu khién 3

Thiét bi do luong
giam sat n

Thiét b diéu khién n

Hinh 4: so do cdu tric lién két trong mang truyén thong
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Vé co ban, c¢6 hai loai co s ha tang thong tin can
thiét cho mot hé thong ludi dién thong minh. Pau tién
1a dong thong tin tir cam bién va cac thiét bi dién t6i
thiét bi do thong minh. Thir hai 13 gitra cac thiét bi do
thong minh va duong dir li¢u back-haul cta cong ty
dién. Cac dong dir li€u loai dau c6 thé dugce thuc hién
thong qua cong nghé PLC hodc cac cong nghé khong
day, nhu ZigBee, 6LoWPAN, Z-wave... [5, 6]; cong
nghé di dong hodc Internet thuong dugc su dung cho
cac ludng thong tin loai thir hai.

Truyén thong cé day:

|Supervision Station

PLC Management
Software (HES)

PR =E

network
PLC meter

PLC systems use the
Concentrator
i |
o
WAN
Ethernet |
PLC

B0V
MV/LV
Tran: rmerGD— A

Hinh 5: mé6 hinh AMR su dung cong nghé PLC

electricity distribution power
cabling as communications

channel by coupling signals
on the main power.

A

Str dung tai ba (PLC - Power Line Carrier): h¢
thdng truyén thong PLC hién nay thuong st dung di
kém v6i hé do dém tir xa (ARM). Truyén thong PLC
st dyng hé thong day dan dién c6 sin dé truyén dir
liu theo thoi gian thuc gitra cac khach hang véi mot
thiét bi thu thap va xu ly dit liéu trung tdm. Day 1a mot
hé théng Module linh hoat, n6 chi doi hoi mét sy dau
tu ban dau rat khiém t6n, qua trinh lip dat dé dang
va nhanh chong. Thong thuong, PLC duge dung dé
truyén thong tin trén mot khoang cach trung (tir 20-
100 km) hodc khoang cach dai (100-500 km) [4]. Cong
nghé PLC co thé dugc nhom lai thanh: PLC bang siéu
hep (UNB-PLC), PLC bang hep (NB-PLC), hoac PLC
bang rong (BB-PLC) [5].

Hién nay, viéc 4p dung loai hinh nay cho ludi dién
ha thé Viét Nam van con nhiéu tré ngai vi ludi dién ha
thé Viét Nam van con lac hau va chua tiéu chuan hoa.
Dic biét 13 cu tric ludi dién ha thé thudong nam trong
khu dan cu phtc tap, diéu ndy dan dén viéc lua chon
cong nghé PLC can phai duoc xem xét k§ hon & pham
vi lau dai.

Str dung cap truyén thong: sir dung cap truyén
thong riéng c¢6 vu diém hon so véi mang truyén thong
trén 1a duong day thong tin riéng, khong phu thudc

TAP CHI

HOA HOC

ONG NGHE I} Nam 2(7) 72015

vao su anh hudng cua dbi tuong can diéu khién, ludi
dién. Voi hinh thirc truyén thong nay, cac hinh thirc
hay dugc st dung 1a cac mang Modbus, Profibus hay
mang Ethernet cong nghiép. Tiéu chuan truyén thong
dung trong nganh dién thuong 1a tiéu chuan IEC61850.
Mang Ethernet cong nghi¢p thich hgp cho viéc tich
hop diéu khién tram véi pham vi truyén tin khoang 500
m; mang Profibus co cu ly tmyén tin khoang 1 km [7].
V& co ban, giao thirc truyén thong c6 thé st dung kiéu
OSI, TCP/IP hay truy nhap Bus.

Truyén thong khéng day:

Bén canh giai phap truyén thong c6 day (PLC hoac
cap), cac cong nghé truyen thong khong day cling
dugc sir dung rong rii dé truyén dit liéu giita cong to
thong minh va tram giam sat cua cong ty dién luc. Tuy
nhién, vé co ban chﬁng ¢6 mot s6 han ché nhu tinh chat
duo‘ng truyen c6 thé gay ra viéc suy yeu tin hi¢u, gap
van dé vé nhiéu giao thoa giita cac tan so.

Truyén thong ding Internet:

Dbi v6i viée sir dung dudng truyén thong tin bang
Internet, c6 2 yéu ciu co ban cho viéc sir dung h¢
thdng truyén thong nay, bao gdm: (i) cac yéu cau vé
thiét bj va tin hiéu; (i) cac hinh thirc, kha ning két ndi
dé dam bao sy lién két giira hé thong dién théng minh
va bén ngoai qua Internet. Cac thiét bi trén ludi dién
thong minh c6 thé két ndi v6i bén ngoai qua Internet
trong k¥ thuat, nghién ctru duoc goi 1a cac Internets of
Things (IoTs). Cac thiét bi IoTs 1a mot mang rong 16n,
bao gom tat ca cac loai thiét bi thong tin cam tmg nhu
thiét bi nhan dang tan s radio (RFID), cam bién hong
ngoai, hé thong dinh vi toan cau (GPS), may quét laser
va Internet. Dya trén Internet va mang lién két, no su
dung céc thiét bi may tinh va hé thong phan mém dé
xtr ly thong tin. Chia khoa k¥ thuét cua cac IoTs la
cac mang ludi cam bién, cong nghé thong tin lién lac
khong day hodc c6 day qua Internet. Cac loTs mang
nhiéu ¥ nghia trong viéc thu thap, cung cip va xir 1y
thong tin trong cac tng dung khu vuc, chiang han nhu
cac ung dung quan sy, giam sat moi trudng, cac ng
dung trung tdm thuong mai hodc con nguoi.

Gidi phdp truyén théng cho ludi dién théong minh
TBA Dich Vong 22

Tir viéc phan tich céc loai hinh truyén thong co thé
ap dung trong ludi dién, ap dung trong truomg hop ludi
dién thuoc TBA Dich Vong 22, véi cu ly truyén tin
hi¢u dudi 1.000 m, trong khu do6 thi dong dan cu, thi
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viéc ap dung mot mang luéi truyén tin st dung cap
truyén tin 1a mot giai phap hitu hiéu. O day, cong nghé
truyén cap hiru tuyén (PLC) khong duoc sir dung ma
sit dung loai hinh truyén tin bang tai riéng, s dung
phuong thirc truyén tin ProfiBus 1a hop 1y nhat.

Hé théng truyén thong sir dung trong ludi thong
minh TBA Dich Vong 22 bao gbm:

1) Sir dung b6 vi xtr Iy PLC S7300 dé 1am bd phan
phan tich/xtr 1y va giri tin hiéu diéu khién.

2) Sir dung hé thong truyén thong Profibus-DP cho
su lién két giira cac phan tir diéu khién phén tan trén
lu6i v6i nhau va véi ta didu khién trung tdm (ti trung
tam ¢ day su dung bo vi xt Iy PLC).

3) Riéng mang truyén thong giita to trung tam,
PLC, v6i may tinh diéu khién, duoc thyc hién véi
chuan truyén thong qua mang MPI.

Nhu vy, vé cau hinh truyén thong cta hé thong,
cac thiét bi do hién truong, PAC 3200, duoc két ndi
vao mang Profibus-DP thong qua card két ndi (PAC
Profibus-DP) do ba module ET200M dam nhan, c6 tac
dung nhu bo nhan va phét trung gian giita cac thiét b
truong voi bo didu chinh trung tim PLC S$7300. Nhu
vay, ba module nay s& dugc dat ngay canh nhém céc
thiét bi truong va két ndi qua Profibus-DP véi trung
tam.

Két luan

CAu truc ciia mot hé théng truyén thong can dugc
thiét 1ap ¢ trén 3 cong doan: moi trudong truyén tin,
thiét bi truyén thong va giao thuc truyén thong. Doi
v6i pham vi 4p dung cho ludi dién ha thé theo huéng
thong minh, cac phan tich da cho thay cac két luan
quan trong nhu sau:

1) Tinh kha thi cao cua truyén thong st dung dudng

TAP CHI

HOA HOC

NG NGHE |t Nam 2(7) 7.2015

truyén tin riéng thong qua cap. Céac giai phap khong
day déu co kha niang ap dung nhung do dia hinh ap
dung, trinh d¢ khoa hoc va cong nghé con han ché, gia
thanh cao nén chua that su thich hop.

2) Viéc str dung giao thirc truyén thong Profibus-DP
duogc st dung cho truong hop ludi dién Dich Vong 22
do thuan loi vé cu ly duong truyén, dang tin hiéu yéu
cau va phu hop véi tinh kinh té ctia nghién ciru.

3) Cac thiét bi truyén thong cip truong dugc sir
dung 1a cac thiét bi thong thuong, bd vi xur Iy PLC
S7300 dé sir dung va da dugc 4p dung nhiéu trong
cong nghiép.
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