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Tom tat:

Trong bai bao nay, tac gia trinh bay thiét ké hé thdng giam sat, danh gia do tin cdy cta IuGi dién phan
phoi dua trén bd chi s0 danh gia do tin cdy gom chi s6 tan suat mat dién trung binh cla hé thong
SAIFI, chi sG thai gian mat dién trung binh clia hé thong SAIDI va chi s6 tan sudt mat dién trung binh
thoang qua MAIDI dugc quy dinh trong “Quy dinh IuGi dién phan phdi” theo Théng tu’ s6 39/2015/TT-
BCT. Hé théng bao gbm céc thiét bi do cac thong sb dé danh gia do tin cdy cua Iudi dién phan phéi va
mot trung tdm gidm sat cd kha nang tinh toan do tin cdy cung cap dién cla IuGi dién phan phdi tic
thdi. Ngoai ra, hé thdng cling dua ra cac canh bdo vé cac su cd cd thé xay ra vai IuGi dién phan phéi.
Két qua thir nghiém hoat déng clia hé thdng cling dugc trinh bay nham chirng minh tinh hiéu qua cla
thiét ké.

T khéa:

D0 tin cay hé thong, IuGi dién phan phai.

Abstract:

In this paper, we present the design of a reliability evaluation, and monitoring system for the power
distribution system based on a set of indicators, including the System Average Interruption
Frequency Index (SAIFI), the System Average Interruption Duration Index (SAIDI), and Momentary
Average Interruption Frequency Index (MAIFI). These indexes are specified in the “Regulation on
power distribution system” according to Circular No. 39/2015/TT-BCT. The system consists of
devices to measure the electrical parameters of the power distribution system and a monitoring
center to determine the reliability of the power distribution system in real-time. In addition, the
system also gives warnings about possible problems in the power distribution system. Operational
test results of the system are shown to demonstrate the effectiveness of the design.

Keywords:
System reliability, power distribution system.

1. GIOI THIEU CHUNG hang, c6 anh huéng 16n dén do tin cay
Trong hé théng dién, lugi phan phdi  (PTC) cung cdp dién. Thong ké cho thay,
(LPP) duoc két ndi truc tiép véi khach  hau hét cac truong hop mat dién l1a do sy
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cb caa LPP [1]. Do d6, viéc danh gia
DTC cung cap dién cua LPP da duoc cac
nha quan ly, c&c nha nghién ctu quan tam
va la mot chi tiéu quan trong trong hoat
dong kinh doanh dién luc. Viéc danh gia
dung, day du va kip thoi BTC cung cip
dién cua LPP s& gitip nganh dién nam
duoc hién trang caa LPP, trén co s¢ do dé
ra cac giai phap nang cao DTC cung cap
dién.

Theo quan diém cua hé thong phan phoi
dién, DTC cua LPP 1a kha niang cung cap
dién cho khach hang cudi cing ma khéng
bi gian doan va nam trong gigi han dung
sai vé& dién &p va tan sb duoc chap nhan
[2]. C6 réat nhiéu yéu t6 anh huong dén
tinh lién tuc cua dich vu cung cip dién
cho khach hang, trong d6, quan trong nhat
la sy 6n dinh cua cac phan ti trong LPP
(vi du nhu duong day, may bién ap, thiét
bi dong/cit, role,...). Tac dong cua sy cd
phan tir s& phu thugc vao cac thdng sé
théng ké caa phan tu va thiét ké hé thong
[1]. Céc thdng sb thdng ké quan trong
nhét 1a ty 18 hong hoc va thoi gian sua
chira, thay thé. Khu vuc bi anh huong boi
hong héc cua cac phan tr s& phu thugc
vao viéc thiét ké hé théng. Mot thiét ké
dira trén DTC sé& bao gdom cac thiét bj bao
vé va chuyén mach, c6 nhiém vu chinh 1a
giam sb luong khéch hang bi anh huéng
boi gian doan dich vu. Do d6, hai nhom
giai phap nham ning cao PTC cta LPP
duoc xem xét 1a giam sé 1an xay ra su ¢b
va giam thoi gian khac phuc su ¢6. Nhom
giai phap thir nhat c6 thé dugc thuc hién
thdng qua giai phap vé ciu trac ludi, bd
sung thiét bi phan doan, ning cao ning
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luc bao dudng ludi dién cling nhu viéc st
dung cac thiét bi tién tién,... Trong khi
d6, nhém giai phap tha hai thuc hién
thong qua viéc giam sat dé phat hién sy
cb mot cach nhanh chong dé cé bién phép
stra chtra, dua lu6i dién tré lai lam viéc
binh thuong véi thoi gian nhanh nhit.
Trong bai bao nay, chung t6i dua trén
nhom giai phap thi 2 dé nghién cau thiét
ké, ché tao hé théng danh gia PTC cung
cap dién cua LPP.

C6 nhiéu bo chi sé danh gid DTC cung
cap dién cua LPP bao gom: céc chi sé mat
dién lién tuc, cac chi sb dya trén tai va cac
chi s khac (chi s6 thoang qua) [2]. Tai
Viét Nam, céc chi sé danh gia BPTC cung
cap dién cua LPP bao gém [3]:

= Chi sb tan suat mat dién trung binh cua
hé thdng (System Average Interruption
Frequency Index -SAIFI): cho biét tan
suat trung binh khach hang gap phai su ¢
mat dién lién tyc trong mot khoang thoi
gian xac dinh. SAIFI dwoc xac bang ti s6
gitta tong s6 khach hang bi mat dién trén
téng s khach hang duoc phuc vu.

= Chi sb thoi gian mat dién trung binh
cia hé théng (System  Average
Interruption Duration Index - SAIDI): cho
biét tong thoi gian gian doan trung binh
d6i voi khach hang trong mot khoang thoi
gian xac dinh. SAIDI thuong dugc do
bang s6 phut hoic s gio gian doan cua
khach hang. SAIDI duoc xac dinh bang
ti s6 giita tong thoi gian mat dién cua
khach hang trén tong sb khach hang duoc
phuc vu.
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= Chi s6 tan suat mat dién trung binh
thodng qua (Momentary  Average
Interruption Frequency Index - MAIFI):
cho biét tin mat dién trung binh thoang
qua, véi thoi gian mat dién dudi 5 phat.
MATIFI dugc xac dinh theo ti sé gita tong
s khach hang bi méit dién thoang qua va
téng sé khach hang duoc phuc vu.

Do d6, hé thong danh gia DTC cung cap

2. XAY DUNG MO HINH HE THONG

(— ’ \ ~
U =
INTERNET oS,

dién cua LPP phai c6 kha nang do cac
thong sé lién quan dé tinh toan duoc ba
chi sb nay.

Phan 2 cua bai bao trinh bay md hinh hé
théng danh gia DTC cung cép dién cua
LPP; phan 3: thiét ké, ché tao hé thdng
danh gia DTC cung cép dién cua LPP;
phan 4 trinh bay két qua thir nghiém hé
théng; va phan 5 1a két luan cua bai béo.
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Hinh 1. M6 hinh trung tam danh gia BTC cung cép dién cta LPP

Dé danh gia SAIFI, SAIDI va MAIFI, cac
thong s6 vé dién cia LPP phai duoc do
ludng. Ngoai ra, nhim dua ra cac canh
bao sém V& cac sy cb cd thé xay ra Voi
LPP, cic thong s6 vé mdi trudng nhu
nhiét do, d6 4m tai cac tu phan phdi, TBA
cling can duogc giam sat. Do d6, cu thanh
cua hé thong danh gia DTC cung cap dién
cua LPP phai bao gém cac thiét bi do
ludng céac thong sé vé dién va phi dién
caa LPP, trung tdm gidm sat, danh gia

DPTC cung cip dién cua LPP. So dd tong
thé hé théng danh gia PTC cua LPP nhu
dugc thé hién trong hinh 1.

Mot hé thdng nhu vay phai dam bao cac
yéu cau ky thuat sau:

= Po va giam sat dong thoi céc thong sb
vé dién, nhiét do, d6 am theo thoi gian
thuc;

= Tinh toén céc chi s6 danh gia DTC cung
cap dién caa LPP nhanh chéng, chinh xac;
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= Hién thi cac thong sé do va cac canh
bao dam bao cho cdng tac van hanh LPP
dugc an toan, hiéu qua;

= Dé dang trong qua trinh van hanh, khai
thac. Bong thoi, hé théng phai c6 kha
ning mo rong, tich hop ciing céc hé théng
khac, gitip dap Gng cac yéu cau tir thuc
tidn va tiét kiém chi phi.

3. THIET KE, CHE TAO HE THONG

3.1. Thiét bi do cac théng sé danh gia
DTC cung cap dién cta LPP

Nhu trong muc 2 di chi ra, cac chi s6
danh gia DTC cung cip dién cua LPP la
SAIFI, SAIDI va MAIFI. Cac chi sb nay
déu lién quan truc tiép dén su cb mat
dién. Vi vay, dé danh gia cac chi s6 nay,
c4c thdng sb vé dién caa LPP nhu dong
dién, dién &p, tan sd, hé s6 cose phai dugc
do. Do d9, thiét bi do cac théng s vé dién
cia LPP 1a mot phan quan trong cua hé
thong danh gia DTC cung cip dién cia
LPP.

Khéi nguén
J
Khéi giao tiép mé rong
Khéi Khéi xtr |y1trung tam Khéi ban phim
thoi gian thue Mcu 1 vahién thj
| l
:hg.:'f isgodliggn.?hfi?en Khdi truyén thong

Hinh 2. So’ d6 khéi tdng thé cta thiét bi

Thiét bi do cac thong s vé dién gom cac
khéi chirc ning co ban la khéi xu ly trung
tam, khdi do luong cac thong sb vé dién
va phi dién, khéi truyén thdng, khéi hién

(ISSN: 1859 - 4557)

thi va ban phim, khéi thoi gian thuc, khéi
giao tiép mo rong va khéi ngudn. So dd
khéi tong thé cua thiét bi duoc thé hién
trong hinh 2.

1) Khéi xa Iy trung tam (MCU): Chic
nang chinh la thu nhéan, xu ly, tinh toén,
dua ra cac lénh diéu khién cho bd do
thdng sé dién; tao va chuyén goi tin dén
khoi truyén thong dé gui cac théng s do
dac vé trung tam giam sat.
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Hinh 3. So’ dé nguyén ly khéi MCU

Pé dam bao chtc niang cua thiét b,
khdi xu ly trung tdm sir dung chip
PIC18F45K22 hoat dong tdi da 64 MHz
xung nhip ddng hd, cho phép xu Ii khoang
16 triéu 1énh trén mot gidy. Cau hinh co
ban cua khéi MCU nhu sau: bd nhé
chuong trinh 64 kByte, b6 nhé RAM
3896 byte, bo nhg EEPROM 1024 byte,
bo ADC 10 bit, hd trg cac chuan giao tiép
SPL, I2C, UART. So d6 nguyén ly cua
khéi xu 1y trung tdm dé thé hién trong
hinh 3.
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2) Khéi do théong sé dign: Bé danh gia
DTC cung cap dién ching ta phai xéc
dinh duoc cac yéu té nhu thoi diém va
khoang thoi gian xay ra su ¢6 mat dién; vi
tri xay ra su ¢ mat dién (tai cac 16 ra phu
tai hay tir may bién ap). Viéc xac dinh céc
y&u t6 nay doi hoi phai c6 bo do cac théng
s6 dién caa LPP nhu dién ap, dong dién,
tan sb cong tac, hé s cos@ cua toan ludi,
cua ting 16. Cac théng sb duoc do sau d6
duogc dinh ky gui vé trung tam giam sat dé
tinh toan céc chi s6 SAIFI, SAIDI, MAIFI
va dua ra cac canh béo khi cac thong sé
nay vuot qua ngudng, gop phan nang cao
DTC cung cip dién cua LPP. So db
nguyén ly caa khéi do thong sb dién dugc
thé hién trong hinh 4.

Hinh 4. So db nguyén ly khéi do théng s6 dién

Dé dam bao do tin cay cua cac phép do, IC
ADE7758 duogc st dung trong thiét ké
nay. Day la IC do dién nang 3 pha c6 do
chinh xac cao vai giao tiép ndi tiép va 2
dau ra. ADE7758 két hop cac bo ADC, bo
tich hop ky thuat sd, cac mach tham
chiéu, xir ly tin hiéu can thiét dé thuc hién

phép do dién ning. ADE7758 cung cip
cac tinh nang hiéu chuan hé théng cho
timg pha, nghia 1a hiéu chuan do léch rms,
hiéu chuan pha va hiéu chuan céng suat.
Pau ra logic APCF dua ra thong sé dé
tinh toan gia tri dong dién, dién ap va dau
ra logic VARCF cung cip thdng tin tinh
todn gia tri cong suat phan khang, cong
Suat tic thoi, cos. Ngoai IC ADE7758,
cac dién tro, tu dién duoc sir dung dé tao
cac mach loc nhim loc bo céc tin hiéu
nhiéu, gitip cho cac phép do c6 do chinh
X&c cao.

3) Khéi do cdc thong sé phi dign: Khoi
nay c6 chirc ning do cic thong sb phi
dién nhu nhiét d9, d6 am cua moi truong
trong cé4c ta TBA. Cac thong s dugc do
sau d6 dugc dinh ky gui vé trung tam
giam sat. Dua trén cac thong sé nay, hé
thdng c6 thé dua ra canh bao céc su ¢6 co
thé xay ra véi LPP. Bé dam bao do chinh
xéc, trong thiét ké nay, cam bién SHT10
duoc lua chon.

4) Khéi truyén thong: Chiic nang chinh
cua khdi truyén thdng 1a nhan dir liéu tir
khdi xtr ly trung tdm va truyén vé phan
mém tai trung tim danh gia DTC cung
cap dién cua LPP. Ngoai ra, khdi nay
cling nhan cac thong tin diéu khién tur
trung tam giam sat gui dén khéi xu ly
trung tam. Khdi truyén dir liéu do bao
gom céc thanh phan chinh: module SIM,
khdi giao tiép UART, SIM card socket,
Module vi diéu khién xu ly, anten va
ngudén nudi. So dd nguyén ly cua khdi
truyén thong duogc thé hién trong hinh 5.

Cac thanh phan chinh trong khéi truyén
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théng bao gom:

= Module SIM: la chip xu ly chinh thuc
hién chtrc niang bién doi dir liéu thanh tin
hiéu vo tuyén va phat qua anten vé trung
tm. Trong thiét ké nay, module SIM
dugc st dung 1a module SIM 900 A.

Hinh 5. So d6 nguyén ly cta khdi truyén théng

= Khdi UART: thuc hién viéc truyén dit
liéu gitra module SIM va khéi xi ly trung
tam MCU. Hai chuan truyén théng duoc
thiét ké trén thiét bi nay la RS232 va
RS485.

= SIM Card Socket: luu gitr SIM c6 dang
ky s6 thué bao cua thiét bi do, thay thé
chtc ning tao dia chi cho mai thiét bi do.

» Module vi diéu khién xir ly: thuc hién
chirc ning ma hoa va xir ly truyén nhan
tin hiéu diéu khién gui vé tir khéi UART.
Vi diéu khién dugc s dung l1a PIC
18F45k22 voi hai cap cong UART, mot
cap cong duoc két ndi vai module SIM,
cap cong con lai duoc két ndi voi giao
tiép RS232 hoac RS485. PIC18F45k22
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két ndi véi bo tao dao dong thach anh tan
s6 4 MHz.

= Anten: thu phat tin hiéu thong qua
mang thong tin di dong.

5) Khéi hién thi, ban phim: thuc thiét 1ap
cac thong sé canh béo, kiém tra céc thong
s do cua thiét bi. Hién thi cac thong sd
do, céac loai canh bao (néu c) tai thiét bi.
So dd nguyén ly khéi hién thi, ban phim
nhu trong hinh 6.

Hinh 6. So’ Khéi hién thi va ban phim

Thiét ké nay st dung LCD graphic
128x64 giao tiép véi vi diéu khién bang
chuan giao tiép SPI théng qua IC
MCP23S17 chuyén d6i tin hiéu vao/ra
song song thanh tin hiéu ra/vao ndi tiép.

6) Khai nguén: cung cap dién &p 6n dinh
cho céc khéi chirc ning hoat dong. Tuy
thuoc khdi chic nang khac nhau, ngudn
cung cap cho chung ciing yéu cau khéc
nhau. Trong thiét ké nay, dé cung cip
ning luong cho khdi diéu khién trung
tam, khdi nguén st dung IC LM317. Pay
la IC 6n &p tuyén tinh c6 dong dién Ién
dén 2 A. Pién ap dau ra cua IC duoc phan
4p va cip vao chan 1 cua IC dé 6n dinh
dién &p ra & mic 5,4 V. Pién ap dau ra
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duoc loc qua tu dé giam nhidu. Trong khi
do, khdi cap ngudn cho mach xu Iy cua
khéi truyén thong st dung IC LM2576 dé
diéu chinh dién &p ra cung cip cho toan bo
mach. Pay 1a khéi ngudn xung, cung cip
dong ratdi dala3 A.

Ngoai cac khdi chic ning néu trén, dé dam
bao hoat dong cua thiét bj theo thoi gian
thuc, khdi thoi gian thuc dugc dua vao st
dung. Cudi cung, dé ma rong két ndi voi
nhiéu thiét bi tuong ty, khdi giao tiép mo
rong ciing duoc dua vao thiét ké.

3.2. Xay dwng phan mém tai trung tam
giam séat

Hé théng giam sat, danh gia DTC cung
cap dién cua LPP dugc xay dung trén co
s& thoa man cac yéu cau sau:

= Hg¢ thdng s& duoc trién khai trén nén
tang website dap ung nhiéu nguoi dung,
dugc trang bi ha tang mang on dinh,
server manh dap wng nhiéu nguoi clng
truy cap va giao dich vao cung mét thoi
diém (gio cao diém) mot cach nhanh
chong va chinh x&c.

= Giao dién web than thién, dé dang va
thuan tién cho nguoi su dung.

= He¢ théng bao dam tinh an toan, bao
mat théng tin vé& ngudi sir dung, thong tin
vé cac théng sé thu thap duoc tir cac thiét
bi. Phan chia vai trd va quyén truy cap
cho timg dbi tugng sir dung cuy thé.

Giai phap cong nghé duoc lua chon trong
qua trinh thiét ké phan mém tai trung tam:

= V& CSDL: chon giai phap hé quan tri

co s¢ dur liéu quan hé (DBMS). bay la
giai phép thich hop véi hé théng quy mo
vira va nho, dé dang cai dat, phat trién va
nang cap.

= Phat trién hé théng: dua trén nén tang
web dé tan dung kha nang cai dat & mot
noi va str dung ¢ nhiéu noi.

= Hién thi truc tuyén gia tri cac két qua
do bang viéc sir dung JavaScript va XML
khong dong bo.

= Tao bao c4o bang cdng cu tao bao cao
don gian  su dung RDLC (Report
Definition Language Client-Side) duoc
tich hop trong bo Visual Studio.NET cung
v6i ASP.NET.

= Trao ddi dir liéu voi may chu giao dién
lap trinh ung dung web (web API -
Application Programming Interface).

Hinh 7 md ta md hinh truyén tin giita cac
thiét bi do vé trung tdm giam sat thong
qua mang thong tin di dong.

Bao cdo Dich vy Web

HMI
Cor st dir g u true tuyén D b ruy cip AP Cor s&r dir lidu luw el
7 ol =
P \_ ~

Thiét i 1 Thiétbj 2 Thiétbj3

Hinh 7. M6 hinh truyén tin gitra thiét bj do
vatrung tam giam sat
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Ngoai viéc dam bao do tin cay trong qua
trinh hoat dong, tinh an toan, bao mat cho
hé thong ciing 1a yéu cau bat bugc. Do
vy, chlng toi sir dung hé thdng phan
mém quan 1y nguoi dung cho hé thong
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trong thiét ké nay. Hé thong duoc thiét ké
du6i dang modun héa, cac modun c6 thé
tuong tac véi nhau trong qua trinh hoat
dong. So do tong quat chic nang quan ly
phan quyén duoc thé hién trong hinh 8.

Thém quyen Sraquyen  Xoaguyen Thémnhom  Sranhom  Koanhom Phan Thém ngwai  Sirangedi  Xoanguadi
vin hanh van hanh viin hanh nguifiding nguwdiding ngwdidung  gquyen ding ding ding
Hinh 8. So d6 tdng quat chirc ndng quan |y phan quyén
Trigt bi g v@ K1y trung tém csn 3.3. San pham sau khi ché tao

—> Két qua do

— Théng tin canh bao

Hinh 9. Lwoc do tdng quat qua trinh x ly
cac théng s6 do dworc tai trung tam

Nguyén tic hoat dong cua trung tam giam
sat, danh gia DTC cung cép dién cua LPP
duoc thé hién théng qua lugc do tong quat
qua trinh xir ly cac thong sé do duoc tai
trung tam nhu trong hinh 9.

Sau khi thiét ké cac khdi chirc ning cua
thiét bi do cac thong sd dién cua LPP,
phan thiét ké mach in s& duoc thyuc hién.
Trong qué trinh thiét ké mach in, cac tiéu
chuan vé thiét ké duoc &p dung nhiam
ting tinh on dinh cua thiét bi, dam
bao an toan cho mach dién trong qua
trinh van hanh sau nay. Mach in bo diéu
khién trung tam dugc md ta trong hinh 10,
mach in bo truyén thong dugc mé ta trong
hinh 11.

Mach hoan chinh sau ché tao cua b diéu
khién trung tam duoc thé hién trong hinh
12, cua bo truyén thdng va hién thi, ban
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phim duoc hién thi trong hinh 13. Hinh 14
mo ta thiét bi hoan chinh sau khi ché tao.
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Hinh 13. Mach truyén théng va hién thi,
ban phim

® ®

R il L R el s

Hinh 14. Thiét bi danh gia BTC cung cap dién
cua LPP

Giao dién chinh cua phan mém trung tam
, giam sat, danh gia DTC cung cap dién cua
Hinh 12. Mach bé diéu khién trung tam LPP dugc thé hién trong hinh 15.
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Hinh 15. Giao dién trung tam danh gia BTC
cung cap dién cta LPP

4. KET QUA TH NGHIEM HE THONG

Hé théng da duogc thir nghiém tai co quan
nghién ctu va trong thuc tién (tram bién
4p Cau Dién 27, thudc su quan ly coa
Cong ty Dién lyc Bac Tir Liém) dé danh
gid cac tinh ning va do on dinh cua hé
thdng. Viéc thir nghiém tap trung vao mot
s6 van dé chinh sau day:

= Chiic ning do cac thong s6 vé dién va
thdng sé phi dién dé danh gia DTC cung
cap dién caa LPP cua thiét bi;

= Chuc nang truyén thong tin giira thiét
bi do va trung tam,;

= Chtc nang tinh toan, hién thi cac chi
s6 s6 SAIDI, SAIFI, MAIFI, canh bao,
luu trir, két xuat dix liéu phuc vy quan 1y ;
= Ngoai ra, dé danh gia d6 chinh xéc, tin
cdy cua cac phép do, thiét bi do danh gia
DTC cung cép dién ciing dugc kiém dinh
chat luong.

4.1. Két qua kiém dinh thiét bi danh gia
DTC cung cap dién cta LPP

Pé danh gia do chinh xéc, tin cdy cua

(ISSN: 1859 - 4557)

thiét bi do danh gia DTC cung cap dién,
truge khi Iap dat trong thuc té, thiét bi
dugc kiém dinh tai Trung tdm K§ thuat
Tiéu chuan Po ludng chat luwong 1 -
Quatestl. Két qua kiém dinh dugc thé
hién qua bang 1 sau day:

Bang 1. Két qua kiém dinh thiét bj [5]

bac Phwong ; Két
trung ky| phéap Chuan 2
R qua do
thuatdo| thuc | sirdung .z
lwong hién (sai s0)
PPS.400.
U:20- |PL2/QT/| 3- .
11 300 01 |120A+pPR| F1%
S600.3
PPS.400.
_ PL2/QT/| 3 .
2| EOSA 17017 | 100a4PR| 1170
S600.3

Qua két qua kiém dinh cho thay, san
pham ché tao c6 d6 chinh xac twong ddi
cao, du diéu kién dé dua vao thir nghiém
trong thuc té.

4.3. Két qua thtr nghiém hoat déng hé
théng trong LPP thwc té

Lip dat tha nghiém hé théng tai tram bién
4p Cau Dién 27, thudc Cong ty Dién luc
Bic Tur Liém, Ha Noi. Céc két qua thir
nghiém vé cac chiic ning chinh cua hé
théng duoc thé hién nhu trong cac hinh tir
hinh 16 dén hinh 26. Ngoai kha niang hién
thi cac thong sé do duoc, danh gia tic
thoi vé PTC cung cip dién cua LPP, hé
théng cho phép két xuat két qua théng ké
phuc vu cong tac quan ly.
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Hinh 18. Hién thj cac théng sé thiét bj do dwoc Hinh 21. Két xuat cac chi s6 MAIFI, SAIDI,
& TBA trén ban db s6 SAIFI danh gia DTC cung cap dién
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Dir liéu thong ké c6 thé dudi dang bang
biéu hoac db thi.

THONG SO TUFC THO1 DIEN AP PHA A

—obo—
Nody 21 théng 8 ndm 2021

e 4

TIB2021 1:14:18 AM THE2021 7:56:35 AM Tr22021 239:37 PM

Hinh 22. Két qua do dién ap pha cta LPP

THONG SO TUC THO TAN SO

000
Ngdy 21 théng 9 ndm 2021

TIR2021 1:14:18 AM THEZ021 THX35AM  T2N2021 23837 PM TA30i2021 8:20:05 PM

Hinh 23. Két qua do tan s6 pha cta LPP

THONG SO TUC THON NHIET DO TRONG TU

ol
Ngdy 21 théng 8 ndm 2021

TRZ021 T4BAM  THEZ2021 TSEISAM  TINE021239TPM 77302021 B:20:05 PM

Hinh 24. Két qua nhiét do trong ta TBA

Két qua thar nghiém cho thdy, cac tinh
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ning cua hé thong déu hoat dong 6n dinh,
tin cay.

THONG SO TU'C THON BO AM TRONG TU

—oio—
Ngdy 21 thing 8 ndm 2021

TIR2021 1:14:18 AM 711672021 7:53:35 AM TiZN2021 23937 FM

Hinh 25. Két qua dé am trong ta TBA

Hinh 26. Canh bao tai trung tam giam sat

5. KET LUAN

Bai b&o di trinh bay cac két qua chinh cua
qua trinh nghién ctu thiét ké, ché tao hé
thong giam sat, danh gia DTC cung cip
dién cua LPP. Hé thong bao gom céc thiét
bi do cac thong sd cia LPP va mét trung
tam giam sat, danh gia PTC cung cip
dién cua LPP. Hé théng di duoc thir
nghiém trong thyc tién va thu duoc két
qua kha quan, c6 tiém ning Gng dung
trong thuc té dé danh gia DPTC cung cap
dién cua LPP.
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