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Tom tit:

Gidm sdt ti tu bit ha thé la d@é xdc dinh tinh trang va chdt lwong ciia tu bii, trén co so do sé cé
phirong dn ky thudt lam giam ton that dién ndng, ndng cao tuéi tho cua tu. Tai cdc ti tu bit ha thé lap dat
cdc thiét bi dau cudi (Remote Terminal Unit - RTU) két néi véi trung tam gidm sdt thong qua mang vién
théng di dong sé giip viéc gidm sdt tir xa dé dang. Cdc théng tin tirc thoi vé gid tri thong sé, trang thdi,
tinh trang hoat dong dwoc cdp nhdt theo thoi gian thuc vé trung tam, giup giam nhan lyc van hanh hé
thong, phdt hién va xir Iy sw c6 mot cdch kip thoi. Trong bai bdo nay, nhém nghién ciu phén tich hea
chon va dé xudt phicong phdp truyén tin iing dung trong hé thong gidm sdt tii tu bi tir xa. Thiee nghiém
dwoe tién hanh trong diéu kién thuc té da khang dinh tinh linh hoat, hiéu qua ciia phirong thike truyén tin

do.

Tir khod: SCADA, IoT, RTU, GSM/GPRS, tu bii, truyén dit liéu, hé théng gidm sdt, diéu khién xa.

1. Gi6i thiéu

Trong ludi dién ludn ton tai hai loai cong
sudt: cong sudt hiru dung va cong sudt phan
khang, trong d6 cong sudt hiru dung sinh ra cong
suét hiru ich trong cac phu tai, con cong suat phan
khang 1a cong suit vo ich, gy ra do tinh cam ung
cua cac loai phu tai nhu: dong co dién, may bién
ap, cac bo bién doi dién 4p ... Dé han ché cong
sudt phan khang, mot trong cic phuong phap
duoc st dung phé bién 1a su dung tu bu. Tu bu
hoat dong dwa trén nguyén Iy nang cao hé s cong
sut cosp gitta hiéu dién thé va cuong d¢ dong
dién, nhim bu coéng sudt phan khang lam giam
hao t6n cong sut va dién 4p trén duong truyén
tai, nho vay tiét kiém duge dién nang.

Céc phuong phép bu cong suit phan khang
bao gém: bu tinh (bl nén), bl dong (sir dung bo
diéu khién tu bu tw dong). Khi phu tai hoat dong,
phan bu nén c¢6 tac dung giit cho hé s6 cosp 6n
dinh dong thoi giam bét s6 1an dong cét cua khoi
dong tu. Tuy nhién, khi phu tai khong hoat dong,
phan b nén van con s& gay qua bu va lam ting
tén thit dién nang dong thoi lam giam tudi tho
cua ban than tu bu. Vi vay, khi phu tai giam, phai
cét tu bu ra dé vira giam dugc ton that dién nang
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vira ning cao tudi tho cho tu buL.

Giam sat ti tu bu ha thé 1a cong viéc dé xac
dinh dugc chat lugng cua tu bu, gop phin giam
ton that dién nang, nang cao tudi tho cua tu. Viéc
gidm sat gdm nhidu céch d6 1a gidm  sat thu
cong, giam sat ban ty dong va gidm sat ty dong.

Giai phéap cua Cong ty Pién lyc Bic Ninh [5]
1a ché tao bd cam bién dong dién chay qua tu &
mot pha dé lam sang dén LED. Dua vao do sang
ctia dén LED nguoi ta s& biét duoc chat luong ctia
tu. Pay 1a viéc lam thu céng, cam tinh. Gidi phap
cua giai phdp cua Coéng ty dién luc Georgia
Power, My [2] 1a do dong vdi day trung tinh, can
ctr vao dong nay ciing xac dinh dugc chat luong
clia tu. Giai phap nay c6 han ché 1a khong do
duoc ting dong chay qua ty, khong do nhiét do,
khong xac dinh duogc “stic khoe” téng thé cua tu,
khong do cosg, khong xac dinh dwoc khi nao can
bu cong suit phan khang.

Giai phap ma dé tai nay dé xuét 1a nghién ciru
thiét ké, ché tao hé thong giam sat hoat dong va
chat luong ciia tii ty bl tir trung tim qua mang
thong tin di dong. N6 cho phép quan ly, giam sat
toan bd tu bu ha thé trén ludi dién béng nén tang
Web. Céc thiét bj giam sat do lién tuc nhiét d6 vo
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tu, dong qua ty ¢ timg pha dé xac dinh chét lugng
cia tu. Do cosp x4c dinh duoc thoi diém can bu
cong suit phan khang. Phdn mém trung tdm co
kha néng giam sat cac ti tu bu ha thé; canh bao sy
¢b; luu trix dit lidu; v& do thi; 1ap bao cao théng
ké; dua ra khuyén nghi khi ndo can thay tu. Céc
thong tin canh bao dugc giam sat tir phia server
gém: canh béo thip dong; canh bio qua dong;
canh bdo nhiét do cao cua tu bu dé xéac dinh tinh
trang hoat dong cua ty; canh bao mirc thép cua hé
s6 cong suit cho muc dich bu cong sudt phan
khang.

Bai bao dugc bd cuc nhu sau: phﬁn 2 la ndi
dung nghién ciru, xdy dung hé thdng gidm sat ti
tu bl ha thé tir trung tdm qua mang thong tin di
dong, muc tiéu va cac két qua dat dugc. Phan 3 1a
két luan, huéng nghién ctru tiép theo ciing nhu
kha ning 4p dung cua phuong phép truyén thong
vao hé thdng gidm sat tir xa cho cac linh vuc khac
nhau trong thuc tién.

2. Nghién ciru xay dung hé thong giam sat ti tu
bu ha thé tir trung tim

2.1. Co s6' Iy thuyét

2.1.1. Xdc dinh dung lwong tu bi

Mbi quan hé gitra dong dién, dién dung va
cong suat phan khang thé hién qua cong thirc sau:

Q = U.LSing = 0.C.U° (1)
LSing = 0.C.U 2)
1 =w.C.U/Sing 3)
C=Q/(0.U% 4)

Dung luong cua tu bu quyét dinh dén kha
nang bu dién nang, dong thoi quyét dinh dén tudi
tho ciia tu. Vi vay, dé biét dugc chat lugng va tudi
tho cua tu bu can kiém tra dung lugng cua tu.
2.1.2. Tinh ¢éng sudt phan khdng can bii

Pé tinh duoc tu bu cho mot tai nio d6 can
biét cong suat tai va hé sd cong suét cua tai do.
Gia sir cong sudt cia tai 1a P; hé sé cong sudt cia
tai 1a cosg;, cong sudt phan khang trude khi bu la:

O, =Pigy, )

Hé s6 cong sudt sau khi bu 13 cosg,, cong

suét phan khang sau khi bu 1a:
0,=Pig(p,) (6)
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Cong suat phan khang can bu 1a:

Opi=0~0,=P(tgp~1g¢)) (7)

T cong sudt can bu s& chon tu bu va sb
lwong tu bu cho phi hgp. Pay chinh 14 co ché cua
bu tu dong.

2.1.3. Xdc dinh chat lwong cia tu biy

Xéc dinh chit luong cia tu bu duge thuc hién
theo [7], 1a co s& dé dat cac ngudng canh bao va
dua ra cac khuyén nghi khi nao can thay tu. Cu
thé nhu sau: kiém tra dong dién ca 3 pha déu nhau
va bang dong dinh mic ghi trén nhan thi x4c dinh
1a tu tét. Sau mot thoi gian van hanh dong dién
nay s& nho hon. Khi dong giam xudng qua mirc
cho phép 1a lic can thay tu. Thong thuong tu 10
kVAr - 440V c6 dong dién 13,1A, tu 15 kVAr -
440V: 19,7A, tu 20 kVAr -440V: 26,2 A, tu 30
kVAr -440V: 394 A.

Cach lam khac, do dong dién va dung lugng
cua tu ti 1€ thuan véi nhau (cong thiic 6) nén qua
dung lugng cua tu ciing danh gia duoc chat luong
cua tu, cu thé: thong thuong tu 10 kVAr-440V co
dung lugng 164 pF; tu 15 kVAr-440V: 246,6 pF;
tu 20 kVAr-440V: 328,8 uF; tu 30 kVAr-440V:
4932 uF.

2.2. M6 hinh phat trién hé théng giam sat, diéu
Khién tir xa

Trién khai hé théng thu thdp giam, sat tir xa
c6 nhiéu cach. Mot trong cic cach dugc cac hing
cong nghé 16n Microsoft (Azure), IBM (Watson),
Amazon (AWS) ... dé xuit theo mé hinh IoT
[8,9,10]. Viéc trién khai nay dua trén nén tang ToT
Platform cua chinh cic hing d6 cung cép. Cach
nay co loi diém 1a viéc trién khai nhanh chéng,
kha ning mé rong, nang cép hé thdng dé dang
béng viéc hd trg mot sé chuin giao tiép phé bién
nhu HTTP, AMQP (Advanced Message Queuing
Protocol) va MQTT (Message Queue Telemetry
Transport)..., m6 hinh ndy thich hop vdi cac hé
théng méi, duge dau tu bai ban. Han ché ciia mé
hinh nay 1a céc thiét bi ToT phai hd trg cic giao
thirc giao tiép mang ciing nhu chi phi van hanh hé
thong. Khach hang s& phai tra phi theo thong diép
(message), theo sb lugng cac thiét bi IoT (IoT
device), va theo khong gian luu trir dit liéu. Khi
quy mé cta hé théng mé rong, lic d6 chi phi nay
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tang 1én nhanh. Hon nita, viéc st dung nén tang
ha tAng cua nha cung cip tht 3, tiém 4n nguy co
mat an toan vé thong tin, dit liéu. Kha nang hd trg
nhiing giao thtrc c6 tinh dac thu la khong co.

Nhom nghién cuu xay dung moé hinh phat
trién hé théng giam sat, diéu khién tir xa qua
mang thong tin di dong nhu hinh 3. Truyén thong
giita thiét bi hién truong va trung tam, luu trir,
canh bao, xir ly dit li€u dugc thuc hién thong qua
cloud.

Hinh 3: M6 hinh hé thong gidm sdt,
diéu khién tir xa
Vé ban chat @6 1a mét hé thong bao gom

phan mém trung tdm va cac thiét bi giam st tir
xa, truyén thong st dung GPRS[1,4], hay mot
kién tric lai GPRS/SMS [3]. Str dung mang thong
tin di dong d¢ phat trién h¢ thong gidm sat co 1gi
1a trién khai nhanh chéng, c6 mang ludi phu séng
rong khip, thich hop dbi véi nhitng noi nguy
hiém, kho thi cong... Tuy vay, han ché cua
phuong phap nay 1 vén dé én dinh, bang thong,
truyén thong khong 15i.

Do viy, cin c6 phuong phap truyén tin an
toan cung voi kich thudc goi tin thich hop dé ¢
thé truyén day du cac thong so tai thiét bi giam sat
vé trung tdm trong mot 1an truyén va doi héi co
ché @ truyén tin chinh x4c. M6 hinh nay thich
hop dbi véi cac hé théng hién tai c6 nhu cau ning
cép thém tinh ning giam sat, diéu khién tir xa ma
khong phai thay d6i qué nhiéu; hay nhiing hé
thong méi nhung khong yéu cau nhiéu kinh phi.
2.3. Thiét ké phan cing

Thiét bi giam sat dugc thiét ké nhu hinh 4
gom: khéi ngudn, khéi thoi gian thyc, khdi man
hinh va ban phim, khi xir ly trung tdm, khéi giao
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tiép truyén thong, khdi giao tiép bod do tham sb
dién, phi dién.

Khéi thoi gian
thue

Khéi ngudn

Khdi hién thi > . Khdi giao tiép

Chi thi Khéi didu khién trung tim Truyén thong
MCU

Khibi diéu Khdi giao tiép

khién Pong | B do tham s6

ngit dién, phi dién

Hinh 4: So do khoi xtr Iy trung tam
Khi thiét bi giam sat bat dau khoi tao, MCU
doc cac gia tri dugc cai dat trude (thudng la gia tri
cdu hinh) trong EEPROM nhu: trang thai cia
thiét bi déng ct, cac thong sb dién, cac thong )
phi dién.

Khéi tao

I
i
I
i
' :
Doc cac gid tri da |
cai ddttrong
EEPROM

!

Théng tin cdu hinh
T

i
i
i
i
i
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| Thiét bi déng cit |« Théng tin digu khién] canh bio——— =
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! 3
8 Do cac thong s& |
£ nhiét do, do &m i
g i
<
k] !
< ’y ~ ~ I
= Do cac théng s6 |
2 vé dién |
£ | Trung tam
» ! , ~opra
H L ! Xt ly div liéu
£
X 1y 56 ligu |
i
i
B6 dém truyén 0
théng |
i
i
K&t ndi module i
truyén théng glri |
dir liéu vé server |
i
\ Yéu cau | GPRS/API
T
Thiét bj giam sat | Trung tam diéu khién

Hinh 5: So do gidm sat, diéu khién

Dir liéu dwoc xur ly rdi chuyén téi module
truyén thong dé truyén vé trung tdim qua mang
GPRS/GSM. Tai trung tam, dit liéu dugc phan
tich, xu ly, luu CSDL, céac thong tin v& cdu hinh
va diéu khién duoc truyén tro lai thiét bi tai tram
hién truong. Tram hién trudng nhin dugc thong
tin, thuc hién va béo két qua thyc hién vdi server.
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Dén day két thuc mot qué trinh trao ddi dir ligu.
Pay 1a cach tao ra truyén thong hai chiéu gitra
tram hién truong va trung tdm bang viéc chén
thong tin céu hinh, diéu khién vao cac ban tin tra
101 (hinh 5).

2.4. Xay dung phin mém

Mo hinh phat trién phan mém dugc nhém
nghién ctru xay dung nhu hinh 6.

Dit lidu thu thap tir thiét bi gidm sat dugc
truyén qua mang GSM/GPRS vé& trung tim sir
dung cac ham API. CSDL tryc tuyén duge ding
cho hién thi va canh bao thong b, diéu khién
dong cat va giam sat truyén thong. CSDL luu trix
dung cho cac tic vu lién quan tdi bao cdo, thong
ké. Chtrc nang thiét 1ap nhanh cho hé théng dugc
hé tro bang cac tdp cdu hinh qua dich vu web
(tool service).

HMI ( Béo cdo Dich vu Web
‘ Hién thi théng s6 va canh bao B4o céo hoat dgng Tap tin ciu hinh
DI liéu dang bang va db thi 840 cdo canh bio
Bidu khién dng cét B4o cdo thong s&
Giam sat truyén thong
) T )
P ¥ L] L]
( BUS DU LIEU )
R— [} o
| |

v . ] 1

Dir liéu truy cap
API

|
‘ ‘ CSDL Iuru triy ‘ ‘
|

Thiét bj giam sat 1 Thiét bj giam sat 2 Thiét bj giam sat 3

|
| Tram hién trwong

Hinh 6: Mé hinh phdt trién phin mém

2.5. Co ché trao débi dir liéu

Nhu da phan tich ¢ trén, tram hién truong lién
tuc truyén dir liéu vé trung tam (phia server), st
dung phuong thirc POST. O ban tin tra 10i, s&
nhan duogc thong tin didu khién cia nguoi dung
(thong qua giao di¢n Web Ul). Tram hién truong
thue hién 1énh diéu khién, bao két qua thuc hién
v6i trung tam. DDwwn day két thiic qua trinh trao
d6i dir lidu. Pay 1a cach dé thuc hién truyén théng
hai chiéu gifta tram hién truong va trung tam.

Dic ta ham API dé tram hién trudng trao doi
dir liu vdi trung tim dugc thiét 1ap nhu sau:
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POST /api/v1/id /HTTP1.1
Host: tubu.iddtech.vn
[ban tin gui]

trong do:
- id: ma tram hi¢n truong;
- host: dia chi server ¢ trung tam di ligu;
bantingui 1a ban tin dugc gui tdi server.

Céu tric cta ban tin gui duoc thiét 1ap:

[LID,NUM_BYTE,CMD,TYPENUM_TYPE,BY
TE1,BYTE2,BYTE3,BYTE...n,CRC,]

[ ]: ky tu bat dau va két thic ban tin

CMD (8 bit): ma thanh ghi. M6t s6 ma thanh ghi
hay str dung 1a 00: ban tin bao két ndi tir thiét bj
dén server, 01 thiét bi giri cac bit canh bao dén
server, 02 thiét bi giri cac bit trang thai dang lam
viée dén server, 03 thiét bi gui cac dit lidu thong
s6 tirc thoi dén server, 10 thiét bi giri cac ngudng
da cai dat dén server.

NUM _BYTE (16 bit): Tong s byte truyén trong 1
khung dit liéu tinh tir [ dén sau ddu «“ trude ].
TYPE (16 bit): dia chi bat dau cua di liéu.

NUM _TYPE (16 bit): s lugng byte dit liéu.
BYTEL,BYTE2,BYTE3,BYTE...n: cac byte di li¢u
lién nhau ting dan theo TYPE dia chi.

CRC (16 bit): kiém tra checksum theo crc modbus
16.

Phia server nhan dugc ban tin gui dén sé tién
hanh phén tich, xt 1y luu két qua vao CSDL va
tao thong tin tra 101. Noi dung tra 10i c6 cdu tric
chudi JSON (Javascript Object Notation), bat dau
bang diu {va két thiic bang dau }. Cu thé:
{

msg: bantinnhan,
ret: matrave

}

trong do:
bantinnhan 14 ban tin do server tra vé. matrave 1a
ma tra vé (00: truyén thong khong 131, 01: truyén
thong c6 161, 02: tram hién truong khong ton
tai...).

CAu tric cua ban tin nhan:

Khi server nhan dugc CMD nao tir thiét bi thi
server s€ tra lai dung nhuw CMD dé:
[LNUM_ BYTE,CMD,0000,yyyy,mmdd,hhmm,da

Jornal of Science and technology



yss,CRC,]

Trudng hgp CMD 1a 02, 10 thi cdu tric ban
tin nhan vin nhu & trén. Tuy nhién khi ngudi
diing thay d6i ngudng cai dat (10) hay dicu khién
thiét bi déng cat (02) thi cau tric ban tin nhan s&
nhu sau:

[LNUM BYTE,TYPE.NUM TYPE,BYTE1,BYT
E2,BYTE3,BYTE...n,CRC,]

Tai nhitng vi tri ¢6 sy thay ddi thi BYTEn sé&
thé hién gia trj thay ddi. Tai nhiing vi tri khong co
su thay ddi thi BYTE sé& nhan gia tri 1a FFFF.

Vi du vé qu4 trinh trao déi dir liéu:

Baén tin guri (thiét b truong vé server):

[,D4173100,0022,03,0000,2019,1107,1
529,0518,B9EB, ]

Ban tin nhan (server t&i thiét bi truong)

[,D4173100,0022,03,1000,0001,5610,1
F4B,]

2.6. Két qua thuc hién
2.6.1. Ché tao thiét bi gidm sdt tii bit ha thé

Thiét bi giam sat dugc ché tao (hinh 7) st
dung mang thong tin di dong GPRS/GSM d¢é trao
dbi dit liéu vdi trung tam. Dt liéu bao gdm: gid tri
thong sb tic thoi (dién, phi dién), gid tri céac
ngudng cai dat (ngudng cao, ngudng thip), cic
bit trang thai (ché hoat ddng, trang thai diéu
khién), cac bit canh bao (vuot ngudng, dudi
ngudng).

Két qua trién khai trong phong thi nghiém va
ngoai thuc té cho thay thoi gian truyén dir licu
trung binh tir 2-5s. Thiét bi ¢ tinh nang ty khoi
phuc két ndi véi trung tdm dé truyén dir lidu khi
bi mét song. Viéc tmyén dit liéu 6n dinh, tin cdy,
dat két qua tot.
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Hinh 7: Thiét bi gidm sat tit bit ha thé

a) Trong‘PTN‘ b) Thuec té

2.6.2. Xdy dung phan meém trung tdm

Vé6i mdi loai tai khoan dang nhap hé thong s&
¢6 quyén va chirc ning twong tmg duoc thiét 1ap.
Vi tri, tinh trang hoat dong cua thiét bi giam sat
dugc hién thi trén nén ban dd s6 (GIS). Phan mém
dugc thiét ké gitip can bo quan 1y, van hanh c6 thé
theo ddi giam sat thoi gian thuc cac thong s6 dién,
phi dién cua tram hién truong thong qua trinh
duyét ma khong can phai t6i tram. Cac thong tin
vé canh bédo, ché d6 lam viéc cua thiét bi ciing
dugc hién thi. Giao dién cung cip cho ngudi dung
chirc nang didu khién, cai dat ngudng (hinh 8),
canh bdo thong sé (dang bang, dang cot) dugc thé
hién nhu & hinh 9.

CAC THAM SO BIEU KHIEN

Cam s

Hinh 8: Giao dién diéu khién, cai dat nguong

Hinh 9: Hién thi théng tin canh bdo
Chirc nang in 4n, 1ap bao céo gitip ngudi van
hanh c6 thé danh gia, du doan duoc xu hudng cia
gi tri thong s (hinh 10, hinh 11).
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TONG CONG TV BIEN LUC TP HA NI
CONG TY BIEN LUT BAC TU¥ LIEM

VIEN NGHIEN CU'U DIEN TU, TIN HOC. TU BONG HOA
HE THONG GIAM SAT TU TU BU HA THE T( TRUNG TAM

BAO CAO CHI TIET THONG SO

Tirngay: 02102019 Dénngay:  OUMZ019 Ha Noi, ngsy 63 théng 1 ném 2019

TENTU BU TEN THONG 56 BON VI BO THE1 DIEM GIATRI

Tram i Eién dp pha A i 1072172019 62842 P 22062
10/22/2019 11:24:11 AM 20063
10/252019 11:26:08 AM 2062

1072512019 11:39:16 AM 220,62

Eign 4p pha A v
Dign ap pha A v
Bin 5p pha A v

n 1
n1
1
%

Tho Giém I3m bao cde: 2011112019 BE TAICAP BO 2019 1 1

Hinh 10: Bdo cao dang bang

= =
B | @&

TONG CONG TV BIEN LUC TP HA NOI
CONG TY BIEN LUC BAC T(r LIEM

VIEN NGHIEN CU'U BIEN TU, TIN HOC, TU BONG HOA
HE THONG GIAM SAT TU TU BU HA THE T(F TRUNG TAM

O THI DONG BIEN PHAA TU BU 1

Tirngay: 11122019 énngdy: 1311212019 H& NG, nigdy 03 théng 11 nEm 2019

Thai Giém 13m bo cdo: 121122019 BETAI CAP BO 2019 1 1

Hinh 11: Bdo cdo dang do thi
3. Két luan va huéng phat trién
Giai phép truyén thong ma nhém nghién ctru
dé xuit Gmg dung cho hé thong giam sat tu tu bu
ha thé tir trung tdm tai Pién lyc Bic Tir Liém —
Ha Noi da duogc thir nghiém thanh céng trong

Tai liéu tham khao

diéu kién thuc té. Nhitng két qua ban dau da cho
thiy tinh kha quan ciing nhu d6 hoat dong 6n dinh
ctia hé thong sau khi thiét 1ap. Cac thong tirc thoi
va canh bao tir hién truong duoc truyén vé trung
tam theo thoi gian thyuc, cac phép do dam bao do
chinh x4c cua hé thng ma nhém xdy dung. Kha
nang mé rong hé thong d& dang véi cong nghé
can bang tai va dién toan dam may.

Céc nghién ctru, tht nghiém ¢ ddy, ban dau
duoc ap dung cho nganh dién va dat duwoc muc
tiéu dat ra. Tuy nhién, viéc dy bdo, canh bdo sém
tinh trang hoat dong cua tu bu nhim nang cao
chat lugng giam sat ti tu bu ha thé con phai hoan
thién. Pay ciing 1a van dé can dugc phét trién
trong thoi gian t6i. Két qua nghién ctru ¢ day
hoan toan c6 thé duge ap dung trong céc hé thdng
thu thap, gidm sat tir xa trong linh vyc quan tric
moi trudng (dat, nude, khoéng khi), nha trong
thong minh. .. va nhiéu linh vyc khac nhau trong
thue té.

Bai bao duoc su hd tro tir Dé tai nghién ctru
khoa hoc cdp BoO (Coéng Thuong) mi s
083.19.DT BO/HPKHCN [6].
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MONITORING SYSTEM OF COMPREHENSIVE LOW-VOLTAGE CAPACITOR CABINETS
FROM CENTER THROUGH MOBILE NETWORK

Abstract:

Monitoring low-voltage capacitor cabinets to determine the status and quality of capacitor banks,
based on which there will be technical options to reduce power loss, improve capacitor life. At the low-
voltage capacitor banks installed the Remote Terminal Unit (RTU). This device connects to the
monitoring center via mobile telecommunications network will make remote monitoring easy. Instant
information on parameter values, statuses, operating statuses are updated in real time to the center,
helping to reduce manpower for system operation, timely detection and troubleshooting. In this paper,
the research team analyzes and selects and transmits methods to apply in remote capacitor bank
monitoring system. The experiments we conducted in practical conditions have proved and affirmed the
flexibility and effectiveness of that communication method.

Keywords: SCADA, loT, RTU, GSM/GPRS, capacitor, data transmission, surveillance system, remote
control.
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