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Tém tit:

Trong qua trinh lam viéc cua hé thong truyén tai dién, cac su cd trén dudng day thuGng xay ra
tuong dé6i phuc tap do nhiéu nguyén nhan khac nhau. D€ cd thé thuc hién viéc gidm séat van hanh,
canh bao sém su ¢ dé& dang trén dudng day & céc dia hinh khdc nhau, cdng nghé thong tin, tin hiéu
s0, cong nghé tri tué nhan tao (AI), s dung may bay khong ngudi lai (UAV) da dudc ap dung va
ngay cang phd bién trén thé gidi trong thdi gian gan day. Do cd sG dif liéu gidm séat hé thdng theo
thdi gian thuc thu dugc khdng déng nhat tir nhiéu hinh thic khac nhau nén dé mét luge d6 duy
nhat va cé thé truy van, cung cap cho ngudi ding mot cai nhin thdng nhat vé ching Ia khong dé
dang. Nhu vay, qua trinh tich hgp va dong bd hda dit liéu dudng day tir cac ngudn khac nhau la vo
cling can thiét nham du bdo chinh xac loai su' ¢d, vi tri su’ ¢ va tir d6 dua ra dugc phuong an xur ly
kip thai. Trong nghién clfu nay, nhdm nghién cru da thuc hién thiét k&, lap trinh xdy dung module
ddéng bo hda dir liéu cho hé thdng tir cac nguodn dif liéu khac nhau cla dudng day truyén tai 110 kV
phuc vu cho qua trinh gidam sat va canh bao sém su c6 trén dudng day truyén tai dién 110 kV.

T khoéa:

Tich hgp va dong bo hoa dif liéu, canh bdo sém su 6, Al, giam sat hé théng.

Abstract:

During the operation of the power transmission system, the faults on the line still often occur
relatively complicated due to many different reasons. To be able to easily perform operational
monitoring and early warning of problems on lines in different terrains, information technology,
digital signals, artificial intelligence (AI) technology, using unmanned aircraft have been applied and
increasingly popular in the world during recent times. Because real-time system monitoring
databases are obtained heterogeneously from many different forms, leaving a single and queryable
schema that provides users with a unified view of them is not easy. So, the process of synchronizing
data on the line is extremely necessary to accurately forecast the type of fault, the location of the
fault, and from there to come up with a timely treatment plan. In this study, the research team
designed, programmed, and built a data synchronization module for the system from different data
sources of the 110 kV line to serve the monitoring and early fault warning on 110 kV power
transmission line.
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1. GIOI THIEU

Van hanh hé théng dién (HTD) 1a tap hop
cac thao tic nhim duy tri ché do 1am viéc
binh thuong cua hé théng dién dap ung
cac yéu cau chat luong, tin cdy va kinh té.
Hé théng dién bao gébm cac phan tir co
méi lién hé chit ché v6i nhau, sy 1am viée
tin cdy va kinh té ctia hé théng xuat phat
tir sy tin cdy va ché do lam viéc kinh té
clia timg phan t. Cling véi sy ra doi cta
cac thiét bi cong nghé mai, nhitng yéu cau
vé van hanh hé thong dién néi chung va
cac thiét bi dién noi riéng ngay cang trd
nén nghiém ngit nham dam bao hiéu qua
kinh t& cao va dam bao chat luong dién,
do tin cay cung cép dién lién tuc, tinh linh
hoat va dap tmg d6 thi phy tai [1]. Trén
thuc té qua trinh van hanh HTD trén thé
gii va Viét Nam cho thay, mic du ché do
van hanh HTD dugc tinh toan va phan
tich ky ludng trong qua trinh ldp quy
hoach, béo céo kha thi, thiét ké k¥ thuat,
lap ké hoach va xdy dung cho phuong
thirc van hanh hé théng dién, cac su ¢ vé
duong diy va tram van xdy ra, thAm chi
twong d6i phirc tap c6 tinh chat ngay cang
gia ting theo su phat trién cta hé théng
[2], [3], [4]. Do vay, cac giai phap giam
sat ty dong, canh bdo sém sy ¢d trén hé
thong dién khong ton kém vé nhan luc, co
thé thuc hién d& dang & cac dia hinh khac
nhau, ung dung cong nghé thong tin, tin
hiéu s6, cong nghé Al, st dung may bay
khong ngudi l4i 1a thyc sy can thiét, da va
dang duoc nghién ctru phat trién trén thé
gidi va ¢ Viét Nam [5], [6], [7], [8].
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Tir cac két qua khao sat ciing nhu kinh
nghi¢m trién khai thuc té, nghién clru xac
dinh dé dam béao duge do tin cay cho céc
thuat toan ing dung tri tu¢ nhan tao va xtr
Iy dir liéu 16n phuc vu giam sat va canh
béo sém sy ¢d can phai két hop dir liéu tir
nhiéu ngudn khac nhau, do vdy qué trinh
tich hop va ddng bo hoa dir lidu tir cac
ngudn khac nhau I v ciing quan trong dé
két hop dir liéu khong dong nhit trong cac
ngudn khac nhau vao mot luge dd duy
nhit va c6 thé truy van, cung cip cho
ngudi ding mot cai nhin thong nhat vé
chung [9], [10], [11]. Nghién ctru nay tap
trung vao thiét ké va lap trinh xay dyng
module dong bd héa dir lidu cho hé thong
duoc trinh bay chi tiét & cac phan sau cua
bai béo.

2. bOl TUONG VA PHUONG PHAP
THUC HIEN

2.1. Béi twong nghién cteu

Su cb o thé xuat hién trén bat ky phan tir
nao trong hé thong dién, tuy nhién theo
thong ké xac sudt xay ra sy cd nhiéu nhat
1a trén cac hé thdng truyén tai dién do cac
nguyén nhan nhu vi pham hanh lang an
toan ludi dién, do thién tai hodc do
chuyén mon nghié¢p vu. Do vay, canh béo
som sy cb trén duong diy s& giam thiéu
duoc xac suat Xay ra sy cd va gian doan
cung cap dién trén hé thong.

Trén hé thong truyén tai dién ndi chung
va hé thong duong day 110 kV néi riéng,
cac loai su ¢b, hong hoc xdy ra trén cac
thiét bi rat da dang, tap trung & cac nhom

S6 33

43



TAP CHi KHOA HOC VA CONG NGHE NANG LUQONG - TRUONG DAI HOC PIEN LUC

(ISSN: 1859 - 4557)

thiét bi thuong gip lién quan diy dan va
cach dién, day chdng sét, day cap quang,
cac diéu kién céu tric cua cdt. V&i muc
dich giam sat va canh bao som cac hu
hong trén hé thdng truyén tai, nghién ciru
nay tip trung vao hé théng duong diy
truyén tai 110 kV, cu thé 1a lu6i dién 110
kV thudc Téng cong ty Dién lyc Ha Noi
quan ly.

2.2. Phwong phap thwc hién

Dé xay dung hé thong giam st tinh trang
van hanh va canh bao sém sy ¢d cua céc
thiét bi va duong day tai dién 110 kV can
phai két hop dir liéu tir nhiéu ngudn khac
nhau nhu di liéu bén trong hé thdng tir hé
théng giam sat SCADA, dit li¢u co s¢ ha
tang ludi dién tir GIS, PMIS, dit liéu hinh
anh giam sat bén ngoai thu nhan dugc tur
UAV. Do viy, dé dam bao do chinh xéac
cho cac thuat toan Al can phai tich hop va
déng bd hoa va gan nhan dir li€u cho h¢
thong.

Tich hop va dong bo hoa dir liéu dugc sir
dung v&i tan suat ngiy cang nhiéu khi ma
khéi luong va nhu cau chia sé dir liéu hién
nay rat 1én. C6 nhiéu hudng tiép can tich
hop va dong bo héa dir liéu nhu: tich hop
va ddng bo hoa dir liéu thi cong, tich hop
va dong bo hoa dit liéu phan mém trung
gian, tich hop va déng bo hoa dit liéu dia
trén mg dung, tich hop va dong bo hoa
dura trén truy cip théng nhat, tich hop va
dong bo hoa dir liéu luu trir chung (kho
dir lidu, ho dit liéu), trong d6 hudng tiép
can tich hop va doéng bo hoa dir liéu luu
trlt chung hién dugc danh gid 1a hudng
tiép can phtic tap nhat. Tuy nhién day lai

la huong tiép can hién dai va hi€u qua
nhét, rat phu hop dé giai quyét bai toan dir
liéu 16n (big data) [12]. Trén co s& do,
nhom di lya chon huéng tiép can nay dé
dé xuét phuong phap tich hop va dong bod
hoa dir liéu da nguén cua hé théng. Cu
thé, dé tich hop va dong bo hoa dir licu,
nhom dé xuét xay dung cac duong 6ng di
liéu (data pipline) dua trén cac md hinh
ELT (Extract — Load — Transform) [13],
[14].

ELT 1a mot cong nghé twong ddi mai,
dugc tao ra nho cac cong ngh¢ may chu
hién dai, dua trén dam may. Kho dir li¢u
dua trén dam may cung cdp kha ning luu
trit gan nhu vo tan va kha ning xu 1y c6
thé mo rong. Vi du: cic nén tang nhu
Amazon Redshift va Google BigQuery
lam cho cic duong ong ELT tré nén kha
thi chinh nho vao kha nang xu ly dang
kinh ngac cta ching. ELT duoc ghép nbi
v6i mot ho dir liéu, cho phép ngay lap tic
nhap mot nhém dir li€u thd c6 quy mo
ngiy cang mo rong. ELT khong yéu cau
chuyén do6i dir liéu thanh mot dinh dang
ddc biét trude khi lvu nd vao hd dit lidu.
Uu diém chinh ciia ELT 1a lién quan dén
tinh linh hoat va dé dang luu trir dit liéu
mdi, khong céd cAu tric. V6i ELT, hé
théng co6 thé luu bat ky loai thong tin nao,
ngay cd khi khong c6 thoi gian hodc kha
ning dé chuyén ddi va cau tric thong tin
d6 trudc. Hon nita, khong nhét thiét phai
phat trién cac quy trinh ETL phuc tap
trude khi nhap dir lidu va tiét kiém thoi
gian cho cac nha phat trién va nha phan
tich Al khi xtr 1y thong tin mai.
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CAC NGUON DU LIEU

Tai lén
(Load)

Trich xuat
(Extract)
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Hinh 1. Md hinh tich hop, déng bd héa dir ligu

3. THIET KE, XAY DWNG MODULE
PONG BO HOA DU LIEU CHO HE
THONG

3.1. M6 hinh tich hop va déng bé héa
div liéu

Tir cac dir liéu da ngudn khéc nhau, dua
trén viéc tao duong éng dir liéu theo md
hinh ELT, md hinh tich hop va dong bo
héa dit liéu duogc thé hién trén Hinh 1.

Dir liéu gidam sat, bao gém: Dt liéu
video/hinh anh thu nhan duoc tir cac thiét
bi camera (quang, nhiét) gan trén UAV va
mot sd camera cd dinh gén trén cot (tai
mot s6 vi tri trong yéu), dir liéu dinh vi
GPS cua UAV; thong sé méi trudng
(nhiét do, do6 am/suwong mu, cip gio,...)
va cac tham sd vé do cao day dan, khoang
cach gitra cac pha va cac cot dién. Toan
b6 dit liéu nay thudc dang dir liéu phi cdu
tric va dugc quan tri bang nhém luu trix
du6i dang co so dir liéu va quan tri bang
hé quan tri co s¢ dir liéu MongoDB. Dt
liéu giam sat bén trong hé thong dién (dir
ligu tt SCADA) thuong dugc luu triv
dang file “.csv” hodc “.xlsx”, dir liéu co

so ha tang ludi dién dugc ké thira tir cac
hé théng PMIS hodc GIS cia nganh dién,
thuong dugc luu trir dang co s¢ dir licu
SQL hodc NoSQL. Theo nguyén tic tao
duong ong dir liéu ELT, md hinh tich hop
va dong bo hoa dir liéu bat dau tir cong
doan trich xuat dit liéu tir cac co s¢ dit
li¢u MongoDB cho dir li¢u giam sat ngoai
UAV, tir cac file dir liéu flat (.csv, .xIsx)
cho dir ligu SCADA, tr co sé du liéu
SQL cho dir liéu co sé ha ting luéi dién
(PMIS, GIS), sau khi trich xuét, dit liéu
dugc tai 18n kho dir ligwhd dit lidu dé str
dung cho qua trinh hoc may.

3.2. Module tich hop déng bd hoa div
liéu

Mo hinh tich hop di liéu trén Hinh 1
dugc cu thé hoéa trong mdi trudng ngdn
nglr 1ap trinh python, da tich hop cac hé
quan tri SQL (MySQL), SQL Server,
MongoDB, Singer.io va Pipelinewise. Dé
thuc hién bude trich xuét dit liéu tir cac hé
quan tri co s¢ dir liéu da ngudn, nghién
ctru da x4y dung 03 module tuong tng
véi 03 co s¢ dit lidu. Cu thé, module
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SQL_Extract(.) duoc xay dung dé trich
xudt dir lidu tr hé quan tri co so dir liéu
SQL, CSV_Extract(.) dé trich xudt dir liéu
dang file “.csv”’, MongoDB_Extract(.) dé
trich xuét di liéu tir hé quan trj co so dir
litu MongoDB. Quy trinh thuc hi¢n cua
Module SQL Extract(.) duoc tién hanh
nhu trén Hinh 2.

'
Quyka truy mﬁtm Thiét lip lai quyka truy cip

Server théa min SQL Server

‘ Céu hinh cii it méy chi co s& dif it ‘

I

‘ Thift Ep tii khodn tao dwimg Sng dit litn ‘

|

‘ Thibt 1ip chu hink trich sudt 4% litu ‘

I

‘ Tao duitng Gng dit liéu ELT ‘

Hinh 2. Cac bwéc thwc hién ctia module
SQL_Extract(.)

Budc dau tién can kiém tra cac thong tin
dang nhap can thiét dé sao chép dir lidu tir
SQL Server di day du va thoa man hay
chua? Néu chua, can thiét 1ap lai bang
cach xac dinh day du gié tri cho cac thudc
tinh x4c dinh quyén truy xuat:

= CREATE USER hoac INSERT
dic quyén (d6i voi co so dir liéu
MySQL), dic quyén duoc yéu cau dé tao
ngudi dung co s& dir ligu cho
PipelineWise. CREATE USER.

= GRANT OPTION dic quyén trong
SQL (MySQL), dic quyén duoc yéu cau

dé cap cac dic quyén can thiét cho nguoi
dung co s¢ dir li€u PipelineWise. GRANT
OPTION.

= SUPER dic quyén trong SQL, néu sir
dung dua trén nhat ky, SUPER dac quyén
duoc yéu cau dé xac dinh cai dat may chu
thich hop. Théng tin xac thuc két ndi co
so dit liéu (s& cung cap cho chi tiét két ndi
trong 1an nhéan) cling can c6 quyén truy
cap vao INFORMATION SCHEMA cua
co so dir liu SQL dé 1ay siéu dir liéu cua
cac bang (nhu chi tiét khoa chinh, chi tiét
kiéu dir liéu cot,...).

Viéc thiét 1ap tai khoan tao duong 6ng
dtr liéu bao gé)m thiét lap quyén lua
chon (SELECT) trén co s¢ dir liéu va
moi bang cin sao chép, thiét lap
cic quyén thay thé (REPLICATION
CLIENT, REPLICATION SLAVE) néu
st dung Log Based. Cac tham sd céau
hinh cho viéc trich xuit dit liéu tr SQL
duoc thiét 1ap cu thé nhu sau:

id: "SQL_Extract"
name: "Project MySQL Database"
type: "tap-mysql"

owner: Nkkkkkkixl

send_alert: False
slack_alert_channel: "#tap-channel"
db_conn:

host: "<HOST>"

port: 3306

user: "<USER>"

password: "<PASSWORD>"

dbname: "<DB_NAME>"

use_gtid: <boolean>
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engine: "mariadb/mysgl"

filter_dbs: "power_line_schema
fastsync_parallelism: <int>
# Optional: size of multiprocessing pool
target: "snowflake"

# 1D of the target connector where the data
will be loaded

batch_size_rows: 20000

# Batch size for the stream to optimise load
performance

stream_buffer_size: 0
# In-memory buffer size (MB) between taps
schemas:

- source_schema: "powerline_db"

# Source schema (aka. database) in
MySQL/ MariaDB with tables

target_schema: "repl_ powerline_db "

# Target schema in the destination Data
Warehouse

target_schema_select_permissions:

# Optional: Grant SELECT on schema and
tables that created

- grp_stats
tables:
- table_name: "powerline_db "

replication_method:
"INCREMENTAL"

# One of INCREMENTAL, LOG_BASED
and FULL_TABLE

replication_key: "last_update"
- table_name: "tranmission_two"

replication_method:
"LOG_BASED"

Tuong tu nhu viéc két nbi va trich xuat dir
liéu tir SQL, dé trich xuat dir liéu phi cau
trac tir MongoDB, trudc tién ciing cin
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kiém tra xem quyén diang nhap dé két ndi
va sao chép dir liéu tr MongoDB da duogc
thiét 1ap dung chua? Néu chua thiét lap
hodc thiét lap chua dang thi can thyuc hién
thiét 1ap lai cac quyén nay. Co thé su
dung cac gid tri thudc tinh sau dé thiét
lap: read (chi doc), readWrite (doc va
ghi), readAnyDatabase (doc bat ky co s&
dir liéu nao), readWriteAnyDatabase (doc
va ghi bat ky co s¢ dit liéu nao), dbOwner
(1a nguoi tao ra CSDL), backup (sao luu),
root (dir liéu gbc), find & changeStream
(tim va thay do6i trén cac ludng dit liéu
duoc tai). Sau khi thiét 1ap cac quyén truy
xuét dir lidu, bude tiép theo can cai dat
may chu co dir li¢u bét budc. Sau do tién
hanh thiét 1ap quyén tao dudng ong dir
lidu. Cudi cung, tién hanh va hoan thién
cac cong viée trich xuét (sao chép), tai dir
liéu va cac bién d6i trong quy trinh ELT.

4. KIEM THU? THUAT TOAN DONG BO
HOA DU LIEU
4.1. Quy trinh kiém thee

Pé tich hop va dong bo hoa dir liéu da
ngudn trong moi truong dir lidu 1on dat
dugc do tin cay va chinh xac, nghién ctu
da tap trung kiém thtr tinh dung dan cua
module phin mém tao duong 6ng dir lidu
(kiém thr don vi), cac co so dir lidu dir
liu va duong ong dir liéu (data pipline).
phuong phap tich hop va dong bo hoa dir
liéu theo huéng tiép cén tao duong ong
dir ligu ETL va ELT hi¢n dang la hudng
tiép can hién dai, ddm bdo dd tin cay va
hiéu qua cao cho céc bai toan phan tich dir
liéu [15]. Viéc kiém thtr duong ong dir

S6 33

47



TAP CHi KHOA HOC VA CONG NGHE NANG LUQONG - TRUONG DAI HOC PIEN LUC

(ISSN: 1859 - 4557)

liéu khong chi kiém thtr duoc do chinh
xac cua cac thuat toan thuec thi trén dir liéu
nhu tich hop, dong bo va bién d6i ma con
kiém thtr duoc cac diéu kién rang budc dir
lidu, lugc d6 dir liéu. Viéc kiém thir
duong dng dir liéu ELT va cac thudt toan
bién d6i ciing nhu ddng bo hoa dir licu
trong d6 thudng duoc tién hanh theo mot
quy trinh cac budc thyc hi€én mot cach rd
rang, cu thé (Hinh 3).

1

[ Hiéu nghiép vu vi céc yéu ciu cia bai todn ]
i

[ Lap ké hoach kiém thit va ddnh gia ]
]

t Thiét ké cac kich ban kiém thir va chudn bi dit liéu J

[ ]

kiém thir
]

Tién hanh kiém thir v hru vét céc 18i (bug)

€6 13i (bug) dirge
ghi nhin?

|t
Dinh gi4, théng k&, phan tich két qua ]

]
Hiéu chinh thuit todn ]

Hinh 3. Quy trinh kiém thitr dwéng 6ng div liéu

Toan bo cac 16i (bug) phat sinh trong quéa
trinh kiém thor s& duoc ghi nhan va luu
vét. Trén co so do, nghién ciru s& tién
hanh théng ké, phan tich va danh gia
nguyén nhan va dua ra phuong an cai
tién, hiéu chinh thuét toan. Qua trinh kiém
thir dugc thyc hién ldp di ldp lai trong
sudt qua trinh phat trién hé thong Error!
Reference source not found..

4.2. Kich ban kiém thir

Dé kiém thir qua trinh tich hop va dong

bo dir li€u, nghién curu tap trung vao cac
kich ban kiém thtr sau day:

= Kich ban xac nhan tai liéu anh xa:
Nhim xac minh tai liéu anh xa xem li¢u
thong tin ETL tuong Ung c¢6 duogc cung
cap hay khong. Thay ddi Log nén duy tri
trong moi tai liéu anh xa.

» Kijch ban x4c nhan dit liéu: nham xéc
nhan ciu trac bang ngudn va dich dua
trén tai li€u anh xa c6 twong ung khong;
loai dit liéu ngudn va dir liéu dich cé
giong nhau khong; do dai ciia cac loai dir
liéu ngudn va dich bang nhau; cac loai va
dinh dang truong dir liéu dugc chi dinh;
d6 dai loai dir liéu nguon khong nhé hon
do dai loai dir liéu dich; tén cua cac cot
trong bang dua trén tai liu anh xa da
dugc xac thuc khong.

= Kich ban xac nhan rang budc: ddm bao
cac rang budc dugc xac dinh cho bang cu
thé c6 dung véi muc dich va két qua co
nhu mong doi hay khong.

= Kich ban vé& nhat quan dir liéu: nham
kiém tra cac kiéu dit liéu va d¢ dai cho
mot thude tinh cu thé co khac nhau hay
khong trong céc té€p dir liéu hoac bang di
lidu néu ngit nghia 13 giéng nhau; kiém tra
xem cé&c rang budc vé tinh toan ven dir
liéu c6 bi xam pham hay khong.

= Kich ban kiém tht vé tinh day du:
nhim dam bao rang tit ca cac dir liéu
mong doi dugc tai vao bang dich va so
sanh s6 luong ban ghi giita ngudn va dich.
= Kich ban kiém thtr vé tinh dung dan:
nhdm kiém tra xem dit liéu c6 bi doc sai
¢t phap hoidc ghi khong chinh xac; kiém
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ta xem cac gia tri dit liéu co bi rong
(null)? khéng duy nhat? hoic ngoai pham
vi?

= Kich ban kiém thir vé& sy bién doi dir
liéu: nhim kiém tra xem dit liéu duoc
bién d6i nhu thé nao? c6 chinh xac va
theo dung muc dich cua bai toan?

= Kich ban kiém thtr chét lugng dir liéu:
nham kiém tra cac con sd can kiém tra va
x4c nhan; kiém tra ngdy thang; kiém tra
d6 chinh xac; kiém tra gia tri rong (null).

» Kich ban kiém tht su trung lap.

= Kich ban kiém thtr sy dong bo hoa dir
liéu theo nhan thoi gian.

» Kijch ban kiém thtr vé tinh hoan chinh
cua dir lidu.

= Kich ban kiém thir vé d6 sach dir ligu:
nham xac thuc xem dit liéu con nhiéu hay
khong: Di véi dir liéu giam sat bén trong
(SCADA) hodac dir liéu ha téng ludi dién
thi nhidu thudng ton tai ¢ phan gia tri cta
cac thudc tinh dir licu. i véi dir lidu
hinh anh thi céc loai nhiéu thuong rat da
dang, nhiéu c6 thé phat sinh do thiét bi
thu nhan (chéng han 6ng kinh camera bi
ban), nhidu c6 thé sinh ra do diéu kién
thoi tiét khong tot (ndng choi, mua, may
mu,...) trong khi thu nhan dir liéu.

4.3. Dir liéu kiém thee

Dt liéu kiém thtr dugc chuan bi theo cac
nguyén tac sau:

» Tao cac tip dir liéu kiém thir t6t nhat:
Tao dit liéu t6t nhat trong kha nang cé
thé, khong qua dai dong nhung dam bao
nhan biét duoc 16i cho nhiéu loai tng
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dung khac nhau; véi diéu kién khong ton
nhiéu chi phi va thoi gian trong viéc
chuan bj dit li¢u kiém tht va thuc hién
kiém thr.

= Thiét 14p nhitng dir liéu khong hop 1é:
Pé kiém tra su ding dén cua dit liéu, can
phai tao cac dir li¢u c6 format sai. Nhiing
dir liéu kiéu nhu vay s& khong duoc chip
nhin boi hé théng va s& xuét hién céc
thong bao 18i. Céc ca kiém thir trén tap dir
liéu nay nham dam bao hé théng s& sinh
ra cac thong bao bao 1.

* Tao bd dir liéu dung: Tao bo dir lidu
nay nhim dam bao rang hé thong hoic
mg dung s& phan mg gidng nhu yéu ciu
ky thuat, hoic nhan biét dir liéu dung
hay sai da dugc luu lai vao co s& dir ligu
hay tép.

= Tao bd dir li¢u sai: Tao bd dir li¢u nay
nham xac nhan phan tmg cta hé thong d6i
véi cac gia tri phu dinh, cac chudi dau vao
chira ky tu hodc s6. Tao bo dit liéu cho
viéc kiém thir hiéu qua, tai dir liéu, cac
thao tac truy van trén dir liéu va kiém thir
héi qui.

= Tao ra dir li€u tréng hodc dir liéu mac
dinh: Thuc hién cac test case véi dir li€u
tréng hodc dir liéu mic dinh nhim muc
dich kiém tra xem cac thong bao 15i co
duogc hién thi dung hay khong.

Pé kiém thir duong ong dit lidu ciling nhu
céc thuat toan tich hop va dong bo hoa dir
li¢u, nhom da thu thap va xay dung duoc
03 tap co so dir liéu tuong Ung tu 03
ngudn dir liéu chinh: Ditr lidu giam sat
ngoai (UAV), dir liéu giam sat trong HT
(SCADA), dit liéu co so ha tang luéi dién
110 kV do Céng ty Ludi dién cao thé
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thanh phé Ha Noi quan 1y.

Dir liéu giam sat ngoai bao gdm: Tap dit
liéu video/hinh anh, toa d0 GPS cua cac
ddi tugng trén ludi nhu cdt di€n, mong
cot, duong day truyén tai, ddy chdng sét,
day nbi dat, cach dién (cach dién thuy

DJI_0222.JPG

tinh, cach dién silicon), phu kién cach
dién, ta chéng rung, thanh xa, hanh lang
tuyén... Tap dit liéu chua cac thong sd
mdi truong (nhiét 6, do 4m, murc do gid,
mirc do swong mu,...) tai timg thoi diém
bay chup UAV trén luéi (Hinh 4a).

DJI_0377.JPG DJI_0389.PG DJI_0402.JPG

DJI_0441.PG DJI_0638_211,jpg DJI_0638_403,jpg

(a)

PC Time F(Hz) |Pt(kw) Qt(kVAR) [Cos phi

Ua(V) Ub(V) Uc(V) la(A) Ib(A)  |lIc(A)

26-11-2116:12] 50.03| 24736.38] -13625.87| 0.85

66554.67| 66668.27| 66732.75| 150.55| 139.75[ 136.56

26-11-2115:41] 49.89| 23285.35] -10069.13 0.9

65972.36| 66087.78| 66160.17| 137.37| 126.9( 123.98

26-11-2115:12 50| 21141.35] -15995.76] 0.77

66240.81| 66346.68| 66423.03| 140.68| 129.54| 126.78

26-11-2114:42] 50.07| 20096.15| -15402.33] 0.76

66136.77| 66248.94| 66314.91| 135.25| 124.87( 121.6

26-11-2114:12] 50.01| 19376.38| -18365.64| 0.71

66095.52| 66206.62| 66287.53| 139.81| 128.62( 125.26

26-11-2113:42) 50.15] 18560.9| -21918.55| 0.63

66440.15| 66558.56| 66642.12| 151.33| 140.41| 1364

26-11-2113:12] 50.04| 17760.73| -24288.44| 0.56

66767.7| 66898.59| 66956.07| 158.96| 147.42| 143.07

26-11-2112:42] 50.13| 17565.47| -25475.29] 0.54

67997.66| 68167.58| 68220.85| 162.05| 150.71{ 146.17

26-11-2111:41) 49.93| 19908.55| -23105.41| 0.63

68024.81) 68184.3| 68248.4| 160.86| 149.89( 146.33

26-11-2111:11) 50.06| 24008.95| -26658.32] 0.65

68104.8| 68251.24| 68310.96| 181.91] 170.48| 167.29

26-11-2110:41] 50.08| 25670.55| -19548.67| 0.78

67516.76| 67674.85| 67732.42| 163.44| 152.41{ 149.37

26-11-2110:12| 50.08| 24724.89| -18365.64| 0.77

67649.95| 67799.08| 67836.06| 160.29| 149.64( 146.93

26-11-219:41{ 49.94| 24326.72| -19548.67 0.78

67862.03| 67985.44| 68038.98| 159.8| 148.74( 146.17

26-11-219:11{ 50.07| 22351.18| -20735.52( 0.71

67975.47| 68091.71| 68153.04| 156.48| 145.61( 142.92

26-11-21 8:41{ 50.13| 23595.46( -15995.76f 0.81

67941.73| 68042.29| 68123.38| 146.98| 136.69( 132.44

26-11-21 8:11| 50.05| 22071.69| -15402.33] 0.82

66071.95| 66206.27| 66262.65| 144.93| 13448 131.8

(b)
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A B C D

1 |Ma thiet bi Puong day/TBA Thiét bi/Cong trinh cha | Thiét bi/Céng trinh

2 |PD-{PREFIX}.779090 [DZ 171 E10.5 Xuin Mai - 171E1.51 Phii Nghia VT1 Thép hinh - N122-29C - Néo géc
3 |PD-{PREFIX}.779120 |DZ 171 E10.5 Xuin Mai - 171E1.51 Phii Nghia VT2 Thép hinh - N122-24C - Néo gée
4 |PD-{PRFFIX}.779127 [DZ 171 E10.5 Xuin Mai - 171F1.51 Phii Nghia VT 3 Thép hinh - N122-29C - Néo géc
5 |PD-{PREFIX}.779141 |DZ 171 E10.5 Xuin Mai - 171E1.51 Phii Nghia VT 5 Thép hinh - N122-29C - Néo gée
6 |PD-{PREFIX}.779147 |DZ 171 E10.5 Xuin Mai - 171E1.51 Phii Nghia VI7 Thép hinh - N122-29B - Néo gée
7 |PD-{PREFIX}.779153 |DZ 171 E10.5 Xuin Mai - 171E1.51 Phii Nghia VT $ Thép hinh - N122-29B - Néo géc
8 |PD-{PREFIX}.779159 |DZ 171 E10.5 Xuin Mai - 171E1.51 Phii Nghia VT 21 Thép hinh - N122-29C - Néo géc
9 |PD-{PREFIX}.779165 |DZ 171 E10.5 Xuin Mai - 171E1.51 Phii Nghia VT 33 Thép hinh - N122-29B - Néo géc
10 |PD-{PREFIX}.779173 [DZ 171 E10.5 Xuan Mai - 171E1.51 Phi Nghia VT 39 Thép hinh - N122-29B - Néo gée
11 |PD-{PREFIX}.779179 [DZ 171 E10.5 Xuin Mai - 171E1.51 Phd Nghia VT 41 Thép hinh - N122-29B - Néo géc
12 |PD-{PREFIX}.779185 |DZ 171 E10.5 Xuin Mai - 171E1.51 Phii Nghia VT 42 Thép hinh - N122-29C - Néo géc
13 |PD-{PREFIX}.779191 [DZ 171 E10.5 Xuin Mai - 171E1.51 Phd Nghia VT 49 Thép hinh - N122-29C - Néo géc
14 |PD-{PREFIX}.779197 [DZ 171 E10.5 Xuan Mai - 171E1.51 Phi Nghia VT 51 Thép hinh - N122-29C - Néo gée
15 |PD-{PREFIX}.779203 [DZ 171 E10.5 Xuin Mai - 171E1.51 Phd Nghia VT 6 Thép hinh - N122-33C - Néo gée
16 |PD-{PREFIX}.779212 |DZ 171 E10.5 Xuin Mai - 171E1.51 Phii Nghia VT 15 Thép hinh - N122-33C - Néo géc
17 |PD-{PREFIX}.779220 [DZ 171 E10.5 Xuin Mai - 171E1.51 Phit Nghia VT 16 Thép hinh - N122-33C - Néo géc
18 |PD-{PREFIX}.779226 [DZ 171 E10.5 Xuan Mai - 171E1.51 Phi Nghia VT 23 Thép hinh - N122-33C - Néo gée
19 |PD-{PREFIX}.779232 [DZ 171 E10.5 Xuan Mai - 171E1.51 Phd Nghia VT 25 Thép hinh - N122-33C - Néo gée
20 |PD-{PREFIX}.779238 |PZ 171 E10.5 Xuin Mai - 171E1.51 Phii Nghia VT 27 Thép hinh - N122-33C - Néo géc
21 |PD-{PREFIX}.779244 |DZ 171 E10.5 Xuin Mai - 171E1.51 Phii Nghia VT 30 Thép hinh - N122-33C - Néo géc
22 |PD-{PREFIX}.779250 |PZ 171 E10.5 Xuan Mai - 171E1.51 Phii Nghia VT 31 Thép hinh - N122-33C - Néo gée
23 |PD-{PREFIX}.779269 |PZ 171 E10.5 Xuan Mai - 171E1.51 Phii Nghia VT 43 Thép hinh - N122-33C - Néo géc
24 |PD-{PREFIX}.779277 |PZ 171 E10.5 Xuin Mai - 171E1.51 Phii Nghia VT 53 Thép hinh - N122-33C - Néo gée
25 |PD-{PREFIX}.779280 |DZ 171 E10.5 Xuin Mai - 171E1.51 Phii Nghia VT 4 Thép hinh - P122-27C - D& thing
26 |PD-{PREFIX}.779304 |DZ 171 E10.5 Xuin Mai - 171E1.51 Phii Nghia VT 9 Thép hinh - B122-27C - D& thang
27 |PD-{PREFIX}.779310 |PZ 171 E10.5 Xuan Mai - 171E1.51 Phii Nghia VT 10 Thép hinh - B122-27C - P& thang

» Cot dién 110kV | NGt 110kV | ST 110kV

Budng day 110kV

(c)

Déy chéng sét 110kvV | Mong cot 110kV | Déy dan T @

Hinh 4. Cac ngudn dir liéu: a. Div liéu giam sat ngoai, b. Div liéu gidm sat bén trong hé théng dién,
c. Dir liéu co’ s& ha tang lwéi dién

Dir liéu giam sat bén trong hé thong dién
hién tai dugc thu nhan bang co ché import
dir liéu tr hé thong giam sat SCADA
cua EVN. Dtr li€u sau khi import dugc
luu dudi dang flat file (.xIsx hoac .csv)
(Hinh 4b).

Dir liéu co so ha tang ludi dién hién tai
dugc ké thira (trich xuét) tir hé théng
PMIS va GIS cua EVN. Dir liéu sau khi

trich xuét duogc luu trit duéi dang flat file
(.csv, .xlIsx) (Hinh 4c).

4.4. Tién hanh kiém thie va két qua

Trong qua trinh kiém thir module tich hop
va dong bo hoéa dit lidu, nghién ctru da ghi
nhan duge mot sd loai 16i (Hinh 5).

Céc 151 dién hinh gém: Dir liéu bi thiéu,

dir liéu nhidu, dir liéu khong can bang, dir
liéu khong chinh xac hoac khong dung,
dir liéu du thira. Ngoai ra, con mot sb 15i
phéat sinh do cac nguyén nhan nhu: Pinh
dang kiéu dir liéu ngay thang khac nhau
gitta cac bang dir liéu, dinh danh d6i
tuong tir cac CSDL ngudn chua 13 rang,
diéu kién rang budc va cic quyén tai va
trich xuét dit liéu chua chit chg, hoic do
khong tuong thich gifra cac phién ban cia
cac thu vién trong moi truong python.
Gidi phap dé khdc phuc 16i di liéu bi
thiéu bao gdbm thu thap thém dit liéu va sir
dung cac k¥ thudt imputation nhu mean
imputation, median imputation, hodc
phuong phap mé phong dé dién vao dir
liu thiéu.

S6 33

51



TAP CHi KHOA HOC VA CONG NGHE NANG LUQONG - TRUONG DAI HOC PIEN LUC

(ISSN: 1859 - 4557)

Gidi phdp dé khdc phuc 16i dit liéu nhiéu:
Dir liéu nhiéu duoc dinh nghia la dit liéu
co gia tri khac biét hodc sai I¢ch so voi
nhimg dir liéu xung quanh. Dé khic phuc

16i nay, nhom sir dung cac phuong phap
loc nhiéu nhu smoothing, hodc outlier
detection dé xac dinh va xur 1y cac dir li¢u
nhiéu.

ProgrammingErr

2023/NLTS_TWO.bak

[ Tracehack such

('42000", "[42000] [Microsoft][ODBC Driver 17 for SQL Server|[SQL Server]Cannot open backup device ‘variwww/db_import_files/03-07-

Request Method:
Request URL:
Django Version:
Exception Type:
Exception Value:

Exception Location:
Raised during:
Python Executable:
Python Version;
Python Path;

Server time:

or at fimportdbfiles/

'. Operating system error 2(The system cannot find the file specified.). (3201) (SQLExecDirectW)")

POST
http://0.0.0.0:6363/importdbfiles/
419
ProgrammingError
(*42000', "[42000] [Microsoft](0DBC Driver 17 for SQL Server](SQL Server]Cannot open backup device */var/www/db_import files/e3-e7.
2023/NLTS_TWO,bak'. Operating system error 2(The system cannot find the file specified.). (3201) (SQLExecDirectw)")
varmwwinitsfenginedb/CoreDB.py, line 166, in extract_db_file
nits.views.ImportDBFilesApiView
lust/binpython3
3106
[*/var/wew',
*/usr/1ib/python31e. 2ip’,
*/usr/lib/python3. 10",
*fusr/1ib/python3.10/11b-dynload*,
* fusr/lacal/lib/python3.16/dist-packages',
* Jusr/lib/python3/dist-packages*]
Mon, 03 Jul 2023 08:05:01 +0000

Dual write Initial Sync completed with status: Error. Following are the details:
Executed leg: From AX Power Dat dimensions to msdyn dimensionattributes
with exported records count: ©, ImportRecordsErrorCount: 8,

ErrorsDetails:
Dual write Initial sync failed

Stacktrace: at

ImportRecordsInsertedCount: @ and ImportRecordsUpdatedCount: @

Message: ([Bad Request], The remote server returned an error: (400) Bad Request.), AX export encountered an error

Microsoft.Dynamics.Integrator.QueryGenerator.AxClient. \<ExportAxPackage\>d 16.MoveNext()

in X:\\bt\\1€24532\\repo\\src\\Core\\QueryGenerator\\AxClient.cs:1line 265

\--- End of stack trace from previous location where exception was thrown ---

at System.Runtime.ExceptionServices.ExceptionDispatchInfo.Throw()

at System.Runtime.CompilerServices.TaskAwaiter.HandleNonSuccessAndDebuggerNotification(Task task)

at Microsoft.D365.ServicePlatform.Context.ServiceContext.Activity. \<ExecuteAsync\>d 11\ 2.MoveNext()
\--- End of stack trace from previous location where exception was thrown ---

Hinh 5. Mt sé hinh anh trong qué trinh kiém thir module tich hop va déng bo div liéu hé théng

Gidi phdp dé khdc phuc van dé dir liéu
khéng cdan bang: Dit liéu khong can bang
duogc coi 1a dir liéu khong duoc phan bd
dong déu giira cac 16p hodc cac két qua
khac nhau. Huéng tiép can dé khic phuc
van dé nay gém thu thap thém dir liéu va
su dung cac k¥ lam giau dir liéu (data
augmentation), bao gém cac k¥ thuat sinh
dir liéu va bién doi dir liéu hodc ky thuat
resampling nhu SMOTE (Synthetic
Minority Over-sampling Technique) dé
tao ra dir liéu mo phong va can bang dir
ligu.

Poi véi van dé dir liéu khong chinh xdc
hodc khéng ding can kiém dinh dir liéu
hodc lam sach dit liéu dé loai bo, chinh stra
hodc thay thé dit liéu khong chinh xac.

Gidi phdp dé khdc phuc vin dé dir liéu dur
thiea: DU ligu dy thura 1a dir li€u bi trung
lap hodc khong can thiét cho viéc phan
tich hodc mo hinh héa. Dé khic phuc van
dé nay, chung t61 sir dung cac k¥ thuat lya
chon dac trung (feature selection) giam
kich thudéc dir li¢u (dimensionality
reduction) dé loai bo dit liéu du thira.

Péi véi cdc van dé vé dinh dang kiéu div
lieu ngay thang khdc nhau giita cac bang
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dir liéu, ching toi dé& xuét tich hop st
dung thu vién hd tro xtr 1y ngay thang nhu
Pandas trong Python dé chuyén d6i dinh
(convert) hodc hop nhit (merge) cic dinh
dang ngay thang.

Péi véi cac van dé dinh danh doi tuwong
tir cdc CSDL nguon chwa ré rang can bd
sung hodc tao thém trudong dinh danh duy
nhit, vi du nhu khéa chinh (primary key)
hodc tao mot truong mai dé luu trit dinh
danh duy nhat.

D6i véi cdc van dé vé diéu kién rang bugc
va cdc quyén tai va trich xudt dir liéu
chua chdt ché can bd sung thém cac test
case dé dam bao tinh nhit quan.

Van dé khong twong thich giira cac phién
ban ctia cac thu vién trong moi trudng
python dugc khic phuc bang cach kiém
tra va lga chon, tich hgp cac phién ban
tuong thich cua céc thu vién trong qua
trinh cai dat.

5. KET LUAN

Nghién ctru da stir dung giai phap tich hop
va dong bo hoa dir liéu bang phuong phap
tao dudong 6ng dir lieu ELT, dong thoi

(ISSN: 1859 - 4557)

thuc hién thiét ké va 1ap trinh xay dung
mo hinh nay su dung ngdn ngit 1ap trinh
python, tich hop cidc hé quan tri SQL
(MySQL), SQL Server, MongoDB,
Singer.io va Pipelinewise dé tich hop va
ddng bd cac ngudn dir lidu cia hé thong.
Qua trinh thtr nghiém va danh gia thuat
toan cling dugc thyc hién theo céac kich
ban thr nghiém mdt cach chi tiét sir dung
03 nguon dir liéu chinh: Dir lidu gidm sat
ngoai (UAV), dir liéu giam sat trong hé
thong (SCADA), dit liéu co so ha ting
ludi dién 110 kV do Cong ty Ludi dién
cao thé thanh phé Ha Noi quan 1y dé phat
hién cac bug va dua ra phuong an cai
thién thuat toan va dir liéu dam bao do
chinh x4c cho mé hinh tich hop va dong
bd hoa dir li€u, hudéng téi dam bao do
chinh xac cho cac thuat toan phan tich va
du bao su cd.

LO1 CAM ON

Nhom tac gia tran trong cam on Chuong
trinh hé tro nghién ciru, phdt trién va iing
dung cong nghé cua cong nghiép 4.0, ma
s6: KC-4.0.31/19-25, da hé tro trong qua
trinh nghién ciru.
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