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Tom tat:

Trong qua trinh thu thap d{ liéu phuc vu giam sat van hanh hé théng dién, di liéu nhan dugc thuong
dugc théng ké & dang bang, day la cach phé bién nhat dé sap xép di liéu, giip cho viéc thao tac, phan
tich va quan ly di liéu tré nén dé dang hon. Tuy nhién, dit liéu & dang bang c6 nhimng dac diém nhu: d
liéu bi thi€u hoac nhiéu, c6 nhiéu hang muc, dac trung hang muc thudng cé nhiéu gia tri khac nhau va
khé ap dung Transfer Learning gay khé khan trong viéc theo doi gidm sat qua trinh van hanh hé théng
dién véi khéi lugng dir liéu khong 16. Dé phuc vu gidm sat van hanh theo thai gian thuc, dir liéu hé théng
thudng dugc dua vao cac phan mém theo doi van hanh véi xu huéng méi sir dung cdng nghé Al. Trong
st dung cong nghé Al, bd co s dit liéu hoan chinh dugc cdu tric va gan nhan dung la budc chiém nhiéu
thai gian va quan trong nhét gitp cho hé théng cung cap két qua chinh xac, mé dun xac dinh cac yéu té
dé huan luyén mo6 hinh dat hiéu qua t6t nhat. Nghién ctru nay da thuc hién xay dung quy trinh, bé thu
vién gan nhan va gan nhan di liéu hé théng dién phuc vu cho muc dich trién khai cac mé hinh giam sat
van hanh hé thong dién.

Tiur khéa: gan nhan di liéu, tri tué nhan tao, giam sat van hanh hé thong dién.
Abstract:

During the process of collecting data for power system operation monitoring, the received data is
often compiled in tabular form. This is the most common way to arrange data which makes easier to
manipulate, analyze, and manage data. However, data tabular has characteristics such as missing or noisy
data, many categories, many different values and difficult to apply Transfer learning that cause makes it
difficult to monitor the operation of the power system with a huge amount of data. To monitor operations
in real time, system data is often included in operational monitoring software with the new trend of using
Artificial intelligence (Al) technology. In which, a complete database is structured and properly labeled, it
is the most important and time-consuming step that helps the system provide accurate results, and the
module identifies factors to train the model to achieve the best results. This study has built processes,
labeling library set and labeled power system data for deployment purposes of power system operation
monitoring models..

Keywords: data labeling, Al, power system operation monitoring.
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1.GIGI THIEU

Giam sat van hanh hé théng dién can su dung
dir liéu da ngudn, bao gom dir liéu gidm sat
ngoai (dit li¢u hinh anh), dir li¢u gidm sét van
hanh bén trong hé thong dién thu nhén tir cac
hé thong do xa, SCADA (dit liéu hé thong
dién), dir li€u co so ha tﬁng luoi dién (PMIS,
GIS, ...). Trong d6, dir liéu hé thong dién va
dirliéu co sd ha tﬁng luoi dién thuong duoc to
chtrc va luu trir dudi dang dir li¢u dang bang.
Trong cac module phan tich va du bdo, dir
liéu hé thong dién phai dugc tich hop va dong
bd héa voi dir liéu hinh anh dé huan luyén
cac thuét toan AI [1]-[7]. Viéc huan luyén cac
thuat toan Al thuong doi hdi mot luong 16n div
liéu hé thong dién da dugc gan nhan [2]. Gan
nhan dir liéu (Data Labeling) l1a qué trinh gan
nhan cho cac mau dir liéu trong mét tip hop
dit liéu dé xac dinh cac thong tin cu thé ma
cac mau d6 dai dién. Pay 1a mot budc quan
trong trong qué trinh phat trién cac mo hinh
hoc may, ddc biét la trong céc bai toan gidm
sat. Thuc té ludn yéu cau cac hé thong Al c6
kha ning mang lai két qua cudi cung khong
chi chinh x4c ma con phu hop va kip thoi.
Diéu nay doi hoi cong doan gan nhan phai
chinh xac, it sai s6t nhat c6 thé gitip mé dun
xac dinh cac yéu t6 dé huan luyén mo hinh
dat hiéu qua tot nhat. Bat ky mo hinh hodc hé
théng nao c6 hé théng ra quyét dinh do may
diéu khién & diém twa, cn c6 gan nhdn dir
liéu dé dam bao cac quyét dinh 1a chinh xéac
va phu hop.

Bai b4o nay tap trung vao viéc xay dung quy
trinh va bo thu vién dé gan nhan dir li¢u hé
thdng dién dong thoi thuc hién gan nhan trén

cac du li¢u thu thap duoc tu da nguén phuc
vu giam sat van hanh hé théng dién. Dé xay
dung thu vién gan nhan dir liéu h¢ théng dién,
trwde tién nhom da tién hanh khao sat cac dic
trung cua dir liéu dang bang, cac thuat toan
gan nhan dir liéu dang bang, cac yéu cau vé
tinh nang thyc té ddi v6i viéc gan nhan dir
lieu. Trén co s& do, nhom da phan tich, lua
chon va dé xuat quy trinh gan nhén dir liéu hé
thong dién ciing nhu céc tinh ning can thiét
cua thu vién gan nhan va thuc hién gan nhan.

Céc dong gop chinh cia ching toi trong bai
bao nay bao goém :

Thi nhat, ching t6i dé xuit quy trinh va b
cong cu gan nhan dir li¢u hé théng dién nham
nang cao hi¢u qua cua cac thuat toan hoc may
trong du bao bat thuong trén ludi truyén tai
dién cao thé.

Thir hai, ching t6i dé xuat phuong phap gan
nhan dir li¢u ban ty dong dua trén mo hinh
lga chon dac trung va phan lop dir liéu hé
thong dién.

Phan con lai cia bai bao duoc ciu trac nhu
sau: Phan 2 cung cdp tom tit vé cac hudng
tiép can lién quan. Quy trinh va phuong phap
gan nhan dir liéu dé xuat dugc mo ta chi tiét
trong phan 3. Phan 4 trinh bay két qua thuc
nghiém. Mot s6 két luan va hudng di trong
tuong lai dugc thao luan trong phan 5.

2. HUGNG TIEP CAN LIEN QUAN

Trong bdi canh phat trién cua hoc may dic
biét 1a hoc sau. Nhiéu k¥ thuat va cong cu gan
nhén dit liéu di dé xuat. Cac k¥ thuét ndy vé co
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ban c6 thé chia thanh ba huéng tiép can chinh:
Gén nhan thu cong (manual annotation), gan
nhan ban ty dong (semi-automatic annotation)
va gan nhan ty dong (automatic annotation).

Trong huéng tiép can gan nhan thi cong, nguoi
gan nhan (chuyén gia) s€ xac dinh va gan nhan
cho cac d6i tuong, dir liéu hodc thong tin trong
mot tap hop dit liéu cu thé. Gan nhan thu cong
co thé dat dugc d6 chinh x4ac cao vi con nguoi
c¢6 thé hiéu cac mau phiic tap va nhirng bién
thé ma cac hé théng tu dong co thé bo 15. Tuy
nhién, viéc gan nhan thu cong thudng tén
nhiéu thoi gian va cong stc, dac biét khi can
gan nhan mot khoi luong 16n dit liéu. Ngoai ra,
nhiing ngudi gan nhan khac nhau co thé dién
giai cac bat thuong mot cach khac nhau, dan
dén su khong nhat quan trong cac mau dugc
gan nhan. Cac cong cu thuong dugc str dung
cho viéc gan nhén thu cong bao gom:

Labelbox dugc thiét ké véi giao dién truc
quan, giup nguoi dung dé dang tao, quan ly
va gan nhan dir liéu. Cong cu nay hd tro nhiéu
loai gan nhan nhu phan loai, khoanh vung, va
gan nhéan theo dbi tugng. Tuy nhién, cong cu
nay bi han ché vé tinh ning ty chinh sau hon
cho quy trinh gén nhan. Ngoai ra, day la mot
cong cuy tinh phi nén c6 thé tén kém ddi véi
khéi lugng dir liéu 16n.

Label Studio 1a mot cong cu gan nhan dir
liéu ma ngudn ma, cho phép ngudi ding gan
nhan cho nhiéu loai dit liéu khac nhau nhu dit
li¢u dang bang, hinh anh, video va am thanh.
Nguoi dung tuy chinh giao di¢n gan nhan va
quy trinh 1am viéc theo nhu cau cy thé. Tuy
nhién, dé sir dung cong cu nay can mét sb kién
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thirc k¥ thuat dé cai dat va cau hinh, dic biét
khi trién khai trén méy chi riéng. Mic du l1a
mi ngudn mé nhung mot sé tinh ning nang
cao c6 thé yéu cau phi st dung hodc cai dat
phuc tap.

Gan nhan ban ty dong két hop dau vao ciia con
nguoi vdi cac cong cu tu dong dé ting toc qua
trinh gdn nhan. Cac phuong phap tu dong co
thé dé xuat cac nhan, sau d6 nguoi gan nhian s&
tinh chinh va xac thyc. Céc cong cu tu dong co
thé nhanh chong tao ra cac chu thich ban dau,
giam thiéu thoi gian can thiét cho nguoi gan
nhin. Tuy nhién, ddi v6i cac phuwong phap gan
nhan ban ty dong, viéc thiét lap va hi€u chinh
cac cong cu tu dong doi hoi thoi gian va kién
thirc chuyén mon. Hiéu qua tong thé ciia gan
nhan ban ty dong thuong phu thudc vao do
chinh xac va do tin cdy cta cac cong cu tu dong
duoc sir dung. Hau hét cac cong cu gan nhin
ban tu dong déu 1a cac phﬁn mém tra phi, dién
hinh gdm Prodigy, Dataloop, SuperAnnotate.
Céc cong cu ndy cung cap cac cong cu dé gan
nhan, t6 chic va quan 1y dir liéu mdt cach hi¢u
qua. Tuy nhién, viéc st dung cong cu thuong
mai thuong rat ton kém, dic biét khi luong dir
liéu can gan nhan 16n. Mac du giao dién than
thién, nguoi ding van can c6 kién thic vé hoc
may dé tan dung tdi da cac tinh nang. Noai ra,
chat luong nhédn goi ¥ phu thudc vao mo hinh
hoc may, c6 thé khong chinh xac trong mot sd
treong hop.

Gan nhan ty dong la qua trinh st dung cac
thut toan va mo hinh hoc méy dé ty dong gan
nhin cho dir liéu ma khong can su can thiép
cua con nguoi. Qua trinh nay thuong dugc ap
dung trong cac linh vuc nhu hoc may, tri tué
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nhan tao va xur ly dir li¢u 16n, nham tang tbe
dd va hi€u qua trong viéc chuan bi dir liéu
cho cdc mod hinh hoc may. Phuong phap gan
nhan ty dong giam thiéu su can thiét phai
c6 doi ngli gan nhan 16n, tiét kiém chi phi
cho du 4n, c6 thé xu 1y luong 16n dit li¢u ma
khéng can ting cuong luc luong lao dong,
gitip duy tri tinh nhat quan trong gan nhén,
giam thiéu sai sot do yéu té con nguoi. Tuy
nhién, chat lugng nhan ty dong phu thudc vao
dd chinh xac ctia mo hinh hoc may; néu mo
hinh khong du tét, nhan ¢ thé khong chinh
xac. Hudng tiép can nay can c6 mot tap dir
liéu 16n va c6 nhin dé huin luyén mé hinh,
diéu nay co thé ton thoi gian va cong sic.
Céc mo hinh c6 thé gap kho khan trong viée
xt 1y cac tinh hudng khoéng quen thudc
hoac khong dugc duy doan trude. Gan nhan
ty dong hién van 1a mot huéng tiép can moi,
chua dat duoc két qua vuot troi dé co thé
thay thé céc cong cu gan nhan thu cong hodc
ban tu dong. Céac ky thuat gan nhan tuy dong
dua trén cdc mo6 hinh ngdén nglt 16n LLMs
(Large Language Models) dang 1a mot xu thé
mai trong linh vuc gan nhan ty dong [8]-[11].

3.XAY DUNG QUY TRINH GAN NHAN DU LIEU

Cac khao sat tir thuc té cho thay trong qua
trinh gadn nhan dir li¢u thuong gdp phai mot
sd van d& nhu dit liéu c6 chét lugng gan nhin
thép, tdc do gan nhan dir liéu cham, nhan dir
liéu khong nhat quan, v.v. Chung t6i dé xuét
quy trinh gan nhén dit liéu hé thong dién theo
hudng tiép can ban tu dong (xem Hinh 1) nham
tan dung uu thé ciia cac mo hinh phan 16p dir
lidu trong sinh nhén tu dong, giam thiéu thoi
gian va cong suc cua viéc gan nhan dir li¢u.

Pau vao ciia quy trinh gan nhan 1a tap dir liéu
hé théng dién duogc trich xuit tir hé théng
SCADA va dugc luu trit dudi dang bang tinh
excel (.csv, .xIsx). Quy trinh gan nhan dir

liéu bao gdm cac budc co ban nhu sau:
Bl. Tién xu Iy dir liéu:

Dt liéu ngoai lai (dir li¢u bi sai Iéch do 16i
cam bién hodc 15i truyén thong) va dir liéu bi
thiéu (mot s6 gia tri c¢6 thé khong duoc ghi lai
do su cb ky thuat hoac mat két néi) 13 hai van
dé thuong gip d6i véi dir liéu SCADA.
Trong quy trinh dé xuat, tién xu 1y dir lidu
la mdt buoc quan trong, dugc thuc hi¢én
nhdm chuan héa dir li¢u, bé nhidu va céac
dir liéu ngoai lai, khic phuc cac thudc tinh
dir liéu bi thiéu, hudng téi dam bao chat
luong dau vao cho cac mo hinh sinh nhén tir
dong.

Dir heu hé thong dién
Céc md hinh phan lop
dit ligu

Tién xit Iy, lam sach dit liéu

Luya chon céu hmh, phuong phap
phén lép di ligu

Tién hanh sinh nhan trr déng dya trén

phén lép dit Liéu
I
Kiém tra va ddnh gid chat lugng tap

Huin luyén ting cwéngg cic mé hinh phan lép

Tiéu chi chit
hrong thoa man?

Tinh chinh nhin d&x | |
liéu

Péng goi va chuyén giao dit lidu

Hinh 1. Quy trinh gan nhan dit liéu
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B2. Lra chon cau hinh, phwong phdp phén 16p
dir licu:

Trong quy trinh dé xuat, cac thuat toan phéan
16p dir lidu duoc sir dung dé xac dinh nhan ty
dong cho ting mau dit liéu. P9 chinh xé4c cua
thuét toan phan 16p quyét dinh hiéu suat cua
viéc gan nhan. Cu thé, d6 chinh x4c cua thuat
toan cang cao thi chét luong cua tap nhan tu
dong cang tt co nghia 1a ty 16 mau can phai
gan nhan hodc tinh chinh cang it. By phan 16p
du li¢u ¢ day dugc xay dung dua trén moé hinh
hoc két hgp XGBoost thich nghi.

B3. Sinh nhan dir liéu tw dong

XGBoost (Extreme Gradient Boosting) la mot
thuat toan hoc mdy manh mé, dugc st dung
rong rai trong céc bai toan phan loai va hoi
quy. XGBoost xay dung mé hinh bang cach
két hop nhiéu cdy quyét dinh. Mdi ciy méi s&
hoc tir cac sai s6 cua cay trude d6. XGBoost
St dung gradient descent dé toi uu hoa ham
mét mat, giup cai thién dg chinh xac cia mo
hinh. Phuong phép sinh nhan tg dong dya trén
mo hinh XGBoost dugc mo ta trén Hinh 2:

1, 3

Ry T T 2 3

Dir liéu hé thong dién \ \ \

LT T T [ s
L m ;

T
Giai dogn hudn Lire
luyén (training)

Hinh 2. Phuong phap sinh nhéan tu dong

Thuat toan 1 trinh bay ma gia ctia phuong
phép sinh nhan ty dong trong Hinh 2. Trong
d6, cac tham sb chinh ciia md hinh sinh nhan
bao gdm:
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max_w: Kich thudc ctra s6 10n nhat;
W- cira s6 truot (sliding window);
lifetime: Thoi gian ctia mdi bo phan 16p;

training_time: Thoi gian huan luyén mdi bo
phéan 16p;

count: La bién dém dé dém xem c6 bao nhiéu
cua so trugt da dugc str dung;

M: La m6 hinh t6t nhét tai moi bude huin luyén;
nextM: La mo hinh hién tai dugc xét;

model _update: Gia tri ¢ (flag), nhan gia tri
dung (True) hodc sai (False) dé xac dinh co
cap nhat mo hinh hay khong;

active_reset: Gia tri co (True/False) dé xac
dinh c6 khoi tao lai mo hinh hay khong;

update_M: Ham cap nhat mo6 hinh M;

update _nextM: Ham cap nhat bd phan 16p bo
phan 16p nextM;

train_new tree nextM: Ham huan luyén cay
phan 16p mai nextM;

train_new _classification: Ham huan luyén bo
phén 16p moi.

Thuat toan bat dau bang cach thém vao cira s6
trwot W cac mau huan luyén. Sau d6, tién hanh
kiém tra xem kich thudc ciia cira c6 thoéa méan
hay khong. Néu c6, mot ban sao ctia w truong
hop déu tién tir cira s6 W dugc sao chép sang
ctra sO W', va cadc md hinh hién tai va tiép theo
duoc tai.
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Thuat toan bat dau bang cach thém vao cira s6
trwgt W cac mau huan luyén. Sau do, tién hanh
kiém tra xem kich thudc cta ctra ¢ thoa man
hay khong. Néu c6, mot ban sao ctia w trudng
hop dau tién tir cira s6 W duoc sao chép sang
ctra s6 W', va cadc md hinh hién tai va tiép theo
duoc tai.

Thudt toan 1: Thuat toan huan luyén mé hinh sinh nhén tr dong P-XGBoost
Tnput: X={(x,¥)p,i=1->n}

1. Thém mAu (x, ¥) vao cira s6 (W);

2. count «0;

3.if W] > w then

4 W’ « sao chép w dit li¢u dau tién tor W ;

5 Tai m hinh (M) trude do;

6. | Taimd hinh nextM trudc do:

7. it M #NULL then

8 if training_time = (lifetime - count) then
G if nextM # NULL then

10, Néu model update = True thi

12 nextM « updatc_ncxtM(W");

13 nextM « train new_tree_nextM(W"):
14, save_nextM{nextM).

15, else:

16, fextM < train_new_classification (W'):
17, save_nextM(nextM);

18, clse if count = liferime then:

19 M e nextM;

20 nextM « NULL

21 count « 0

22, if aetive reser = True then:

23 w0

24 if mode_update = True then:

23] M ¢ updatc M(W")

26, M < train_new_tree M (W")

27, save_M(M):

28| else: M ¢ train_new_classifier (W'); save_M(M).
29| if detect-drift = True then:
30. incorrect_class — not (M. predict(X) =v)

31, ADWIN.add (incorrect_class)
32 if ADWIN drift_detection = Trug then:
33 w0
M| W=w-w'
35 Count =count + 1
36. if w < max _w then:
w=w+1
37. return M

Sau d6, thuat toan kiém tra xem c6 mot bd
phan 16p da duoc xay dung chua. Néu khong,
mot bd phan 16p XGBoost méi duge hudn
luyén va luu lai dé cdp nhat sau nay. Néu da
c6 mot bo phan 16p XGBoost di dugc huin
luyén (trained), néu gi tri co model _update 1a
True thi cac bd phan 16p yéu (weak classifier)
hién c6 dugc cap nhat, mot bo phan 16p yéu

méi duge huan luyén va bo phan 16p XGBoost
duoc luu lai dé cap nhat sau nay.

Tuy thudc vao sb luong cura s6 duge xir 1y,
can phai bat dau huan luyén mot bo phan 16p
moi dé thay thé b phan 16p hién tai sau nay.
Do d6, khi thoi gian huan luyén b phan 16p
XGBoost hi¢n tai vugt qua mdt khoang thoi
gian da dinh trudc, mot b phan 16p XGBoost
méi can dugce huan luyén. Néu da c6 mot bd
phan 16p XGBoost méi, néu co model update
la True, cac by phan 16p yéu hién co6 s€ duoc
cap nhat, mot bg phan 16p yéu méi duoc huin
luyén va bg phan 16p XGBoost méi dugce luu
lai dé cap nhat dé sau do cap nhat.

Tuy nhién, néu bo phan 16p da dat dén lifetime
(tuéi tho) ctia n6 thi by phan 16p do6 sé dugc
thay thé bang bo phan 16p méi va bo dém cira
s6 truot dugc khéi tao lai (dat lai = 0). Néu co
active-reset 1a True thi kich thudc w cua ctra
s6 duoc dat lai vé gia tri tbi thiéu ctia no.

Ngoai ra, ddi voi mbi cira so truot da xur 1y,
néu co detect drift dugc bat thi cira s6 truot
thich nghi ADWIN dugc st dung. Sau do,
kich thudc w cta cira sé duoc dat lai vé gia tri
tdi thiéu ctia nd. Cudi cung, ctra s6 truot duoc
dich chuyén, bo dém cua cua sb trugt duoc
tang 1én va kich thuéc w duoc tang 1én néu
chua dat dén kich thuéc cura sb toi da.

Céc siéu tham s6 duogc tinh chinh trong thuat
toan bao gdm:

- Téc @6 hoc (eta): Mot gia tri giira 0 va 1 cho
biét toc do ma mod hinh s& hoc tir dit lidu da dugc
xur 1y khi mot bd hoc yéu moi duoc dua vao.
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- Do sau tdi da (max_depth): Do sdu t6i da
ma cay huan luyén yéu (weak learner tree) yéu
c6 thé dat dugc. Gia tri nay thuong nam trong
khoang tir 2 dén 10.

- Kich thudc cua s6 to1 da (max window
size): Mdt gia tri nguyén xac dinh kich thude
toi da cua cura sO truot luu trir dir liéu dau vao.

- Thoi gian song cta bd phan loai (lifetime):
Mot gia tri nguyén xac dinh thoi gian séng cia
mo hinh XGBoost hién tai trude khi bi thay thé.

- Thoi gian huan luyén (training_time): Mot gia
tri nguyén xac dinh thoi gian huén luyén cia mdi
bd phan loai phu trg (auxiliary classifier). Gia tri
nay thuong nam trong khoang tir 60% dén 80%
thoi gian song cta mo hinh XGBoost hién tai.

- Detect_drift: Mot gia tri boolean xac dinh
xem ADWIN c6 dugc st dung hay khong.

Trang thii céng td
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- S6 luong 16p (num classes): Mot gid tri
nguyén xac dinh ¢ bao nhiéu 16p trong ludng
dir liéu.

B4. Kiém tra va danh gia chat lugng tap nhan:

Nhu d3 dé cap, hiéu qua cta cac phuong phap
gan nhan ban ty dong nhin chung phu thude
rat nhiéu vao phuong phap sinh nhin ty dong.
Mac du, bo phan 16p XGBoost dugc danh 1a
mat trong nhitng mé hinh phan 16p tot nhat dbi
v6i dir liéu dang bang. Tuy nhién, trong mot s6
treong hop nhu dir liéu con nhiéu (noise data),
dwr li¢u ngoai lai (outlier) hodac dir li€u c6 su
khac biét voi da s thi d6 chinh xac phan 16p
cua mo hinh s& khong dam bao, dan t6i mot
s6 nhan dir lidu sai. Do do, cong tac kiém tra,
danh gia chat lugng tap nhan can phai duoc
thuc hién nham phat hién, loai bo hodc tinh

chinh lai cac nhan dir li€u bi sai.

Danh séch Tram - Biém do 0110512023 - 3000512023 Xem dif liéa
= TONG CONG TY BIEN LUC TP HN- 18¢+ 1

# EL01 Bang '}"h (42) Tram: EL.26 Linh 93m L5 431 Didm do: 126431 TU: 23/0.11 T 2000/t Ln doc cufi 31/05/2023 16:00

# E1.03 Mai Bng (38)

# E1.05 Thuong Dinh ( 63 )

 E1.06 Chem (14) Chi 55 tifc théi Instant illing hét Pmax Théng 56 vén hanh | Bigu d5 phu tai | Event |

& E1.11 Thanh Cong (33 )

® E1.16 Ngi Bai (15 ) (D liéw ngay 31/05/2023)

® E1.17 Bdc Thang Long (41 ) 1

® E1.24 Hai B3i (17) | P PI) | P2 L -

% E1.10 Vin Bién (30) 3110512023 1630 336,115,348 60 1044036730 8222040392 | 6344560749 0052 0016 0018 0018 9B0SB90 4392365089

# E10.2 Van Binh (33) 3110512023 1600 336,000,548 01 100,424 56671 820040392 6344560740 0052 0016 0018 0018 9B0SBI0 4302116419

#EW0ATia(22) 3110512023 1530 336,083,260 03 19040820107 6222040302 6344560749 0052 0016 0018 0018 0B0SBO0 4391873204

::g: :':z;:;:tﬁz - 3110512023 1500 336,066 668 85 19030166758 6222040302 | 6344560749 | 0052 0016 0018 0018 9805890 4391634673

% E10.9 Xu3n Mai (21) 3110512023 14:30 336,050,021.90 10037504304 622040302 | 6344560749 | 0052 0016 0018 0018 980590 4391398484

 E1.12 Tran Hung Dao ( 38) 3110512023 1400 336,033,200 95 10036820200 6220040392 | 6344560749 0052 0016 0018 0018 9305890 4381164071

= E1.26 Linh ém (35) 3110512023 1330 336,016,165.89 190,341, 18125 220040302 6344560749 0052 0016 0018 0018 0BOSB90 4380029117
3110512023 1300 335,008 866 55 1032380103 6222040302 | 6344560749 0052 0016 0018 0018 0805890 4390684564
3110512023 1230 335 081 272 80 19030620810 8222040302 | 6344560749 | 0062 0016 0018 0018 0805890 4390435662
3105120231200 335,063 810.56 10028884160 8222040302 | 6344560749 | 0052 0016 0018 0018 0805890 4390184418
31/05/12023 1130 335,046 403 45 1027261615 6222820002 | 6344560749 0052 0016 0018 0018 9B0SBO0 4380932840
31/05/202311:00 33502060225 190,272 616 15 8221142210 6344560740 0052 0016 0018 0018 OBOSBO0 4380676244
3110512023 1030 335,013,160 44 1027261615 6210400026 | 6344560749 | 0052 0016 0018 0018 9805890 4380422638
3110512023 1000 335,897 696 64 19027261615 6217950312 | 6344560749 | 0052 0016 0018 0018 9B0SB90 4389171080
3110512023 0630 335,862,983 33 19027168945 6216571315 | 6344560749 | 0052 0016 0018 0018 9B0SBO0 4388917494
3110502023 08:30 335,854 640 64 190,243 343 41 8216571315 6344560749 0052 0016 0018 0018 9805890 4388393831
3110512023 08:00 335,841,466 31 19023018574 8216571315 | 6344560749 | 0052 0016 0018 0018 9805890 4388118934
21NSINTNT- N 225 A20 741 Q4 400 717 QA8 NR A9 1RK 71715 A2 445 RNT AQ NMA{  NN4R_ NN1]  NN1R QR NAR an A2 7R 105 1R -

Hinh 3. Ung dung két néi, truy xuat théng tin giam sat van hanh
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Céc nhan 16p sau khi dugc tinh chinh sé duogc
cung cap nguoc lai dé huan luyén ting cuong
cac mo hinh sinh nhan ty dong, hudng to1 giam
thiéu sai s6 cia mo hinh nay. Budc tinh chinh
va huan luyén ting cudng mo hinh phan 16p
XGBoost duoc tién hanh lap di 1ap lai cho toi
khi cac tiéu chi chat luong cua tip mau dugc
thoa méan. Pong goi va chuyén giao dit lidu 1a
budc xtr Iy cudi cung trong quy trinh gan nhan.

4. THUC HIEN GAN NHAN DU LIEU HE
THONG PIEN

Theo phan cap quan 1y cia Tap doan Dién luc
Viét Nam, dit liéu tir cac tram bién ap duoc
truyén vé trung tim giam sat van hanh (OCC)
dat tai Tong cong ty. Dir liéu duge quan Iy
theo co ché web sever, cho phép cac cong ty
dién luc két ndi, truy xuat va khai thac thong
tin. Dit liéu thu thap dugc phéan cip quan 1y
theo timg TBA, tai mdi tram dit liéu duoc

Edit Dataframe Settings Debug
Name  Shape Filters DataFrame Statistics Grapher Reshaper
Jata_out 114771 % 16 E -
index iz)  Pt(kW) Qt(kVAR)
0 04 0262 00
1 7500 0453
2 7500 0453
3 5 0.142 0453
4 25 0328 0.389
filters defi
5 00 0453
6 75 0.066 0302
7 25 0475 00
8 0199 0038
9 75 0299 0395
10 79 0384 0453
Columns 1 75 0101 0479
12 750381 0453
Name = 13 25 0106 0173
BeTime 14 25 0007 0373
Meter No
F(Hz) 15 25 0,062 0137
) 16 83 0219 0453
CRRVALY 17 75 0136 0453
Cos phi
Uatv) 18 750223 0599
Ub(v) 19 25 0281 0.549
Hey 20 75 0234 0576
la(a) * :
21 a5 nani NRIT
e - g

quan 1y theo cac diém do. Thong tin tai moi
diém do duoc phan chia thanh cac muc nhu
chi 86 tuc thoi Energy, chi s6 turc thoi Instant,
chi s chét Billing, chi s6 chot Pmax, thong
s6 van hanh (Hinh 3). Dé chuan bj dir liéu gan
nhan va huan luyén moé hinh, nghién ctu da
xay dung bo cong cu két ndi va trich xuét dir
liéu tir web server ctua Tong cong ty dién luc
quan 1y hé thong. Cac budc trich xuét dit liéu
duoc thuc hién hoan toan tu dong. Trudc tién
chuong trinh sé& tu dong thiét 1ap cac tham s
moi trudng dé két ndi va diang nhap hé thong,
sau khi dang nhap thanh cong thuat toan trich
xuét dit liéu sé tién hanh duyét 1an luot timg
tram bién ap trong danh sach tram. Do dit liéu
ctia mdi tram duoc phan cip quan 1y theo cac
diém do nén budc tiép theo thuét toan sé& tiép
tuc duyét timg diém do trong tram dé trich
xuat dit liéu trong timg muc thong tin cia moi
diém do. Tir cac két qua khao sat, phan tich

Cosphi  Ua(V) UB(V) Uc(V) Ia(A) Ib(A) Ic(A) phia phib phic |labels ‘
00 0451 0427 0402 0.289 0275 0.285 0958 10 10 o] =
1.0 1.0 1.0 1.0 0.0 0.0 0.0 0514 0514 0.525 1

1.0 0.602 0611 0.587 00 0.0 00 0574 0574 0525 o]

00 0634 061 0597 0138 0145 0.148 0681 0819 07 o]

1.0 0.56 0.557 0.561 0324 0336 032 0625 0514 0.525 o]

00 1.0 1.0 1.0 0.0 0.0 00 0903 0903 0838 1

0.0 0374 0.342 0.326 0.073 0.075 0.075 1.0 1.0 10 i}

00 0558 0543 0559 0226 0223 0215 10 10 1.0 o]

00 0575 0.551 053 0223 0.221 0218 10 1.0 1.0 o]

0714 0581 0.562 0.527 0.292 0.29 0.305 0514 0.597 055 0 ‘
0.143 0593 0571 0539 0382 0389 0384 0486 0486 045 o]

1.0 0.593 0.54 0.539 0102 0,104 0.099 0431 0375 035 o]

1.0 0419 0402 0.364 0377 0.386 0391 0458  0.542 05 o]

0.0 0455 0423 0411 0.124 0.117 0.122 1.0 1.0 1.0 0

00 0538 051 0502 0018 0019 0018 10 10 10 o]

0.0 1.0 1.0 1.0 0.06 0.054 0.053 1.0 1.0 1.0 i

0.143 0615 0.621 06 0217 0215 0.215 0625 0486 0525 o]

1.0 051 0.527 0.537 0.134 0.139 0.138 0.569 0.625 05 0

0429 061 0577 0564 0216 0224 0223 0292 0347 035 o]

1.0 0613 06 0.584 0.281 0276 0.28 0458 0486 0475 o]

0714 0.583 057 0.549 0.242 0.231 0.233 0375 0347 0425 o]

na%a n422 nAa1 n200 N1 n211 N211__ 247 n247__n3ais_|o ¥

Hinh 4. Két qua ctia thuat toan gan nhan dirliéu

102



TAP CHi KHOA HOC VA CONG NGHE NANG LUONG - TRUGNG DAI HOC DIEN LUC

trong qué trinh thuc hién dé tai cho thay cac
thong sd van hanh c6 thé ¢o trong sb cao (co
kha nang tac dong dén két qua dau ra cua thuat
toan) bao gom: thoi gian (thoi diém do), cong
suat tac dung (P), cong sudt phan khang (Q),
hé s6 cong suét (cosg), dién ap phaa, b, ¢ (U,
U,, U), dong dién pha a, b, ¢ (I, I, 1), goc
léch pha gilra dong va ap pha a, b, ¢ (¢, @,,
?.), tan s6 dong dién (f). Nguyén Iy thuc hién
gan nhan dir liéu hé thong dién duoc mo ta cu
thé nhu sau: tir ngudn dit liéu thé dau vao da
dugc thu thap, trudc tién bang kinh nghiém
chuyén gia, chtng t6i trich ra mot phan di liéu
dé huan luyén mo hinh XGBoost sinh nhan tir
dong. Cac chuyén gia con nguoi sau do can
kiém tra va thim dinh lai toan bo tap dir liéu
da dugc gan nhan ty dong dé dam bao chat
lugng cua tap mau huin luyén, han ché sai sot
va tranh 1am sai 1éch két qua cua thuat toan.

Theo co ché hoat dong cua h¢ théng SCADA,
dir liéu duoc truyén vé trung tdm theo mot chu
ky thoi gian (do nguoi dung thiét 1ap, chang
han 10 phut, 20 phtt hodc 30 phut trén mdt chu
ky). Nhu vay, mdi hang trong bang 1a dir liéu
duogc thu thap tai mbi thoi diém t. Bé phuc vu
cho muc dich tich hop di liéu da ngudn trong
mot thao tac phan tich ctua hé théng Al, mdi
mau dir liéu & day dugce gan mot trong hai gia
tri nhan 1a 0 hodc 1 tuong Gng vdi trang thai
binh thuong hoac bat thuong. Mot mau dir liéu
duoc coi la binh thuong néu s6 gia tri thude
tinh trong mau dir liéu d6 nho hon mot gia tri
ngudng a cho trude va nguoc lai néu so gia tri
thudc tinh trong mot mau dit liéu 16n hon hodc
bang mot gia tri ngudng a thi mau do duogc
coi 1a bat thuong. Pé thuan tién cho viéc xur

(ISSN: 1859 - 4557)

Iy va kiém soat, dir liéu dugc chia thanh nhiéu
file theo mdt quy cach ma hoa cu thé. Dit liu
sau khi nap vao h¢ théng, thuat toan sé tién
hanh xét 1an luot tung thudc tinh (trng cot)
trong bang va ap dung thuat toan phat hién bat
thuong cho cot dir licu do. Truong hop phat
hién co bat thuong trén cot dir li€u, thuat toan
s& ghi nhan cac bat thuong dugc phat hién.

Pbi v6i mot mau dir liéu bat ky, néu gia tri
nhan ding va gia tri nhan duoc sinh 14 gidng
nhau thi nhan duoc sinh duoc coi la chinh xac.
Cubi cung, do chinh xac cua thuat toan gan
nhin dugc tinh bang s6 mau dugc gan dang
trén tong s6 mau can gan. Nghién ctru d3 tién
hanh danh gia chét luong ctia thuat toan trén
mot tp dir lidu thir nghiém gém 3000 mAu.
Két qua thuc nghiém cho théy thuat toan dat
do chinh xac khoang trén 80% (nghia la co
khoang trén 80% s6 mau dugc sinh nhin dting
vé6i thuc té).

5. KET LUAN

Gan nhan dir li¢u ty dong la mdt bude xu ly
quan trong, gitip ting hiéu suét, giam thoi gian
va cong stic trong viéc gan nhian. Chat luong
cua mot thudt toan gan/sinh nhan ty dong
thuong duoc tinh bang d6 chinh xac cua tap
nhan dugc sinh. Nghién ctru tap trung vao viéc
gan nhan dit liéu van hanh HTD, phuc vu tich
hop xay dung cac thuat toan phan tich du bao
bat thuong trong kiém tra, giam sat ludi truyén
tai dién 110 kV. Cy thé nghién ctru dd xay dung
quy trinh gan nhan, thu vién gan nhan va tap
trung vao cac van dé lién quan dén gan nhin
dir lieu HTD bao gom trich xuét dic trung dir
liéu, quan ly, luu trir va biéu dién dit liéu, v.v.

S6 36
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Nghién ciru di cin cir vao cac thong s6 dic LOICAM ON

trung c6 kha nang tac dong/anh huong dén cac L .
2 . A L ., ~. ., Nhom tac gia tran trong cam on Chuong

két qua phan tich, du bao cua cac thuit toan Y hicn cirn. phdit tridn va g

o n . ~ . trinh ho tro nghién citu, phat trién va un

Al), céc tiéu chuan qui pham da duoc quy dinh o “’i o P . . :g

dung cong nghé cua cong nghiép 4.0, ma so:

trong cac thong tu quy dinh hé thong dién phan -
KC-4.0.31/19-25, da ho tro trong qua trinh

phoi, kinh nghiém cta chuyén gia con nguoi dé

dé xuét thuat toan gan nhan h¢ théng dién. Cac nghien cii.
dir li€u sau khi dugc gan sé duoc thdm dinh,
danh gia truc tiép boi chuyén gia con nguoi.
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