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TOM TAT

Bai bao dé xuat quy trinh kiém tra va phat hién hanh vi trém cap dién dua trén két qua
phéan tich dit liéu khach hang c¢6 hanh vi trom Cép dién da dugc phat hién trén dia ban do
Cong ty Pién luc An Phu Pong quan 1y tir ndm 2017 dén thang 3/2019. Tir két qua phan tich
dir liéu, nhom tac gia nhan thay c6 5 hanh vi trom cép dién, trong d6 2 hanh vi phé bién nhat
1a cau moc truc tiép trude dién ké (chiém 54,08%) va st dung nam cham (chiém 34,69%).
Viéc str dung nam cham chi ap dung duoc khi khach hang st dung dién ké co, khi d6i qua
dién ké dién tur thi phuong phap trom cip nay khong con hidu qua. Hanh vi cau méc tryuc tiép
trude dién ké khong thé phat hién néu doi dién ké cho khach hang tir dién ké co sang dién ké
dién tir. Nhom tac gia da két hop véi s6 lidu tinh toan ton that tai cac tram phan phdi tong va
nhan thiy gén 75% tram phan phdi tong c6 muc ton hao hang thang 16n hon 4% néu trong
tram phan phéi d6 c6 truong hop cdu moc truc tiép. Tur cac két qua t6ng hop, nhom tac gia
dd d& xuét quy trinh kiém tra dé phat hién hanh vi trdm cap dién bang cach cau moéc tryc tiép.

Tir khéa: Hé thdng do dém tién tién, tén that phi k§ thuat, trom cép dién.

1. TONG QUAN

Trong viéc cung cép dién cho nguoi tiéu dung, ton that luéi dién dugc tinh bang su
chénh Iéch san lugng dién dugc cung cap vao ludi phan phdi va san lugng dién thuc nhan
cua khach hang. Tong ton thét trong ludi dién phéan phdi c6 2 thanh phan: k§ thuat va phi k¥
thuat. Ton that k§ thuat xay ra do hién tuong vat Iy tu nhién, bao gom Su tiéu tan nang lugng
trong cac thanh phan cua hé thong dién nhu duong day phan phdi, may bién ap va hé thong
do luong. Trong khi do, ton that phi ky thuét gay ra boi nhitng hanh vi bén ngoai tac dong
vao hé thong dién va chu yéu 1a hanh vi trom cip dién, no tién dién cua khach hang, sai sot
trong qué trinh ghi chi s4, lap hoa don va luu giit ho so.

XUuét phat tir nguyén nhan hinh thanh, t6n that phi k§ thuat 1a ton that tai chinh co thé
tranh dugc dbi voi cong ty dién luc. Tir quan diém xa hoi, ton that phi k§ thuat c6 mot s tac
dong xau. Nhiing khach hang duoc lap héa don chinh xéc va thanh toan ding thoi han hoa
don cta ho dang trg cap cho nhitng ngudi ding khong tra tién dién. Nguoc lai, qua khao sat
ctia Ngan hang Thé gidi, ngudi c6 hanh vi trdm cép dién lai khong co y thic sir dung tiét kiem
dién do mirc chi tra cia ho khong thé hién diing mirc tang san lugng dién hang thang [1]. Vi
vay, viéc giam ton that phi ky thuat ciing co tic dung twong ty nhu giam ton that ky thuat 1a
tao ra it dién hon, nhd ngudi dan nhan thiy duoc tic dung cua biéu gia dién liy ké khi duoc
do dém san lugng chinh xéc.
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Trén thé gioi, tén that phi ky thuat trong nganh dién hiu nhu khong ton tai hoic nho
khong dang ké & cac nudc phat trién. Nguoc lai, tinh hinh ¢6 xu hudng khéc biét ding ké &
cac nudc dang phat trién. Tuy nhién, nhiéu cong ty dién luc trén thé gidi da dat duoc nhiing
budc tién dang ké trong viéc giam thiéu ton that phi k¥ thuat nho sir dung hé thong do dém
tién tién (Advanced Metering Infrastructure - AMI). Tai An D9, Cong ty dién luc Bac Delhi
(nay 1a Cong ty Tata Power - DDL) dé giam an tuogng ty 1& ton that tir 53%, nam 2002,
Xuong con 18,5% (nam 2008) va nay la 7,79% (thang 4/2020) [2], nho viée tich hop nhleu
cong cu tién tién trong viéc quan 1y ludi dién nhu hé théng diéu khién gidm sat va thu thap
dir liéu (Supervisory Control And Data Acquisition - SCADA), hé théng do dém tién tién
AMI, hé théng thong tin dia 1y GIS,... Mot truong hop khac ung dung thanh cong hé thong do
dém tién tién AMI la Cong ty dién lyc DELSURE ¢ El Salvador, cong ty dién lyc tu nhan 16n
thir hai qudc gia ndy. Pugc trr nhan héa tir naim 2002, trong vong 5 nam, cong ty da tich cuc
Iip dit cac cong to théng minh két hop véi xay dung tong dai cham séc khach hang. Nho do,
cong ty da giam ty 1¢ ton that trong ludi dién minh quan 1y tir 15% xudng con 7% [1].

Tai Viét Nam, nim 2015, Thu tuéng Chinh phu da chi dao B6 Cong thwong trién khai
cong to dién thong minh trong do dém dién ning tir xa (Automatic Meter Reading - AMR),
tién téi xay dung hé thong do dém tién tién AMI, nham hd trg cong cudce xay dung chinh phu
dién tur [3]. Tir do, Tong Cong ty Dién lyc Thanh phé H6 Chi Minh di dat myc tiéu thay
cong to dién tir két hop hé thong thu thap dir liéu tir xa cho cac khach hang st dung dién trén
dia ban TP. HCM, duy kién s& hoan tat vao nam 2022. Tir nhitng két qua bude dau dat duoc
cua viéc trién khai hé thong do dém tir xa, nhom nghién ctru da tién hanh phan tich dir liéu
ton that ctia cac tram phéan phdi ha thé két hop véi bao cao cac vu viéc trom cép dién trén dia
ban Quan 12, Thanh phd HO Chi Minh, dé dé xuat quy trinh kiém tra phét hién sém hanh vi
trom cap dién.

Bai bao duoc trinh bay trong 5 phan: Phan 1 gidi thigu tong quan vé tinh hinh tng dung
hé thong do dém thong minh giup giam thiéu ton that phi k§ thuat ¢ cac qudc gia trén thé
gidi; Phan 2 trinh bay hién trang tinh hinh trom cip dién trén dia ban Quan 12 do Cong ty
Pién luc An Pha DPong quan 1y trong thoi gian tir nim 2017 dén thang 3/2019; Phan 3 phan
tich s6 liéu ton that tram phan phdi ha thé; Phan 4 dé xuat giai phap phat hién hanh vi trom
cip dién, va cudi cung 1a két luan.

2. PHAN TICH HIEN TRANG TROM CAP PIEN
2.1. Cac phwong thic trém cip dién

2.1.1. Cdu méc truc tiép ddy pha trueéc cong to

[ 622/5 CONG HOA P13.T8B |

Hinh 1. Khach hang ding dinh dong vao day pha dé cau dién tryc tiép
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Bén mua di¢n loi dung dudng cap kéo tir tru dién ha thé di vao nha qua nhitng doan
khuat, kin dao hodc diy mac dién cta cic nha lan can di sat nha. Cong to treo ¢ nhitng vi tri
khuat, khong c6 hop bao vé, ding soi day ddng cing choc tir day nip day dau day, day hop
bao vé vao vi tri ddy pha tai bot ddu ddy. Bén mua dién thuc hién viéc cdu méc, dong dinh
vao day pha trudc cong to dé trom cap dién nhu Hinh 1.

2.1.2. Sur dung nam cham

Bén mua dién s dung nam cham c6 tir truong manh dat 1én cong to lam cho dia cong
to quay cham hodc khong quay. Sau khi c6ng to bi nam cham tac déng, mac du khach hang
khong tiép tuc dit nam cham 1én cong to nhung cong to s& do dém khong chinh xac do cong
to bi hong. Phuong thirc nay chi hiéu qua voi cac loai dién ké co thuc hién viéc do dém dua
trén s6 vong quay cua dia kim loai.

2.1.3. Tac dong vao chi niém phong, tac dong vao bén trong cong to

Bén mua dién pha chi niém phong, v6 hi¢u hoa chi niém phong bang nhiéu cach. Sau
d6, bén mua dién can thiép vao so do6 mach cua dién ké bang cac hinh thirc nhu: dau tat cudn
dong nhu Hinh 2, ¢6 1ap cudn ap, cat ngan s6 vong day cua cudn dong,...

IEYENENEX

P
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Hinh 2. So @6 cudn dong bi nbi tit do bén mua can thiép vao cong to
2.1.4. Pdo pha céng to, két hop sir dung day ngudi ngoai

Cong to dao pha (sai pha) khi ddy pha bi dao thanh day ngudi. Vi tri dao c6 thé tai hop
day dau day cong to, tai m6i ndi cap muller va ddy mac dién hodc c6 thé tai dau nhanh day
miéc dién (dau cot ha thé). Bén mua dién dung cach lam giam dong dién chay trén day nguoi
qua cbng to bang cach str dung ngudn nguodi ngoai cong to két hop véi nguodi qua cong to
1am cho cong to do dém cham nhu Hinh 3.

1

IENENENEX

Tai

R

Hinh 3. So d6 d4u day dung cong tic d4o chidu liy ngudi ngoai
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2.1.5. Sir dung may tao dong

May tao dong dién c6 thé lam cho dia cong to quay chdm, quay nguoc, ngung. Day la
hanh vi gian l4n dién tinh vi, kho phat hién, thiét bi nay c6 thé bom dong ngugc lam cho dia
cong to quay cham, quay nguoc hoic dimg tiiy theo ¥ dinh cua khach hang. So dd lip may
tao dong két hop véi dao pha nhu Hinh 4.

YY)

=TB tao dong

Hinh 4. So @6 dao pha két hop sir dung méy tao dong

2.2. Phan tich dit liéu

Dio pha; 4 May tao dong; 1

Pha chi; 6

r

Nam cham; 34

Hinh 5. Biéu d6 thong ké cac phuong thic trom cip dién tir nim 2017 dén thang 3/2019

Theo sb liéu thong ké, tir nam 2017 dén thang 3/2019, trén dia ban Cong ty Dién lyc An
Pht Dong quan 1y, da phat hién 98 truong hop trom cap dién chia thanh 5 dang véi s6 lugng
cac truong hop nhu Hinh 5. Tir s6 liéu trén cho thay, 2 hinh thic trom cip dién phé bién hién
nay 1a sir dung nam cham va cau moéc tryc tiép khong qua cong to, do 2 hinh thirc nay
thuong khong tac dong dén cong to, d& thuc hién va dé phi tang khi cong ty dién huc kiém tra.

Tuy nhién, trudng hop sit dung nam chdm co thé lam triy xudc dia cong to, hu nam
cham ham trong cong to do tir tinh ctia nam cham bén ngoai rat Ion tac dong vao. Vi vay, khi
da sir dung nam cham dé trom cép dién thi cong to s& quay nhanh khi b nam cham ra nén
ngudi vi pham budc phai sir dung nam cham lién tuc. Pay 1a mot dic diém co thé giap dién
luc theo ddi va phat hién hanh vi trdm cip dién nay.
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Céau moc truc tiép khong qua cong to kho phat hién hon vi diém ciu méc vao ludi dién co
thé nam cach xa vi tri dat cong to va thuong dugc nguy trang rat tinh vi, khong thé phat hién
khi thay bao tri cong to, ghi chi s6 dién hang thang hoac kiém tra tinh trang stir dung dién.

2.3. Cach xir Iy cac phwong thirc trém cip dién khi dung AMI

Pa s6 cac phuong thic trom cap dién da néu déu khong hiéu qua khi dién ké cua khach
hang dugc dbi qua dién ké dién t. DSi véi phuong thire stir dung nam cham, cong to dién tir
sir dung cac cam bién dién tir va vi mach nén tir tinh nam cham khong c6 tac dung. Poi véi
cac phuong thirc pha chi, can thiép vao cong to, khi str dung di¢n ké dién ti khach hang ciing
kho c6 kha ning can thiép vao dién ké do su phuc tap cua cac mach dién tir. Ngoai ra, cac
dién ké dién tir con c6 kha ning phat hién dong cong suat nguoc, tir d6 cling vo hiéu hoa
phuong thire dung mdy tao dong nguoc giam cong suét sir dung. Nhu vay, viéc su dung hé
thdng do dém tién tién s& vo hiéu hoa dang ké cac phuong thirc trom cap dién. Riéng hinh
thire cau moc truc tiép trude dién ké van chwa thé phat hién duoc, vi vy nhom nghién ctu
d3 c6 budc phan tich dit liéu sdu hon dé sém phat hién hanh vi trém cip dién.

3. PHAN TiCH DU LIEU TON THAT KHI PHAT HIEN CAC TRUONG HQP
NGHI NGO TROM CAP PIEN

Bdng 1. Danh sach cac truong hop ngung st dung dién sau khi bi phat hién

DNTT DNTT | Ténthat | Tén thit
Stt | Ma khach hang Nam |Tén tram trudc sau truéc sau

(kwh) (kwh) (%) (%)
1 | PE1600008669X | 2018 |CHO DUONG 3A 211 0 5,640 5,113
2 | PE1600006620X | 2018 |UB XA THANH LOC 3 748 0 7,067 5,975
3 | PE1600020041X | 2018 |TAN THOI NHAT B 262 0 6,002 5,364
4 | PE1600008573X | 2018 |CHANH TAY 15A 105 0 8,068 6,867
5 | PE1600005358X | 2019 |AN PHU DONG 11 134 0 7,792 7,421
6 | PE1600011971X | 2019 |TAN THOI NHAT 2B 118 0 3,906 3,471
7 | PE1600001082X | 2017 |TUONG QUANG TRUNG | 1851 0 6,666 6,396

Bdng 2. Danh sach khach hang tiép tuc sir dung dién sau khi bi phat hién

DNTT | DNTT | Chénh | Ténthat | Ton that
Stt | Ma khach hang | Nam Tén tram trudc sau léch trueGe sau

(kwh) | (kWh) (%) (%) (%)
1 | PE160000046X | 2018 |CAU VO 1A 292 585 50,06 5,450 4,565
2 | PE160001323X | 2018 |GIAN DAN 20 250 313 19,94 6,215 5,378
3 | PE160000447X | 2018 | THUAN HOA 9A 99 205 51,63 5,788 5,073
4 | PE160002609X | 2018 [BAU NAI 5 753 792 4,88 4,031 3,787
5 | PE160001971X | 2018 |THANH LOC 2C 156 267 41,70 5,106 4,617
6 | PE160000977X | 2018 | TAN THOI HIEP 11B 196 286 31,47 6,798 5,608
7 | PE160002830X | 2018 |CAU GA 3C 198 230 13,93 6,523 5,841
8 | PE160000717X | 2018 |GIAN DAN 14 715 961 25,61 6,326 5,538
9 | PE160000819X | 2018 |CHO CAU 4 407 579 29,80 6,608 5,438
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DNTT | BNTT | Chénh | Tonthat | Ton that
Stt | Ma khach hang | Nam Tén tram trudc sau léch trudc sau

(kwh) | (kwWh) (%) (%) (%)
10 | PE160001133X | 2018 |CAY SOP 4A 87 151 42,29 5599 | 4,637
11 | PE160000592X | 2018 |AP SAU 2 275 455 39,53 5554 | 4,892
12 | PE160002874X | 2018 |CAU BA THE 4A 190 256 25,91 4,699 | 4,306
13 | PE160000495X | 2018 |THAM LUONG 3 155 298 47,99 4,420 | 4,063
14 | PE160001480X | 2018 |TAN THOI HIEP 5 338 435 2224 | 5275 | 5043
15 | PE160002861X | 2018 |AP VOI 7 262 545 51,87 7,457 | 6,612
16 | PE160001937X | 2018 |KDC TAN THOINHAT | 290 428 32,37 7,069 | 5,596
17 | PE160000605X | 2017 |TAN THOI HIEP 10A 28 80 65,00 6,091 | 5,385
18 | PE160000194X | 2017 |AP DONG 2A 304 370 17,76 6,122 | 5,103
19 | PE160001013X | 2017 |TAN THOI HIEP 8C 27 315 91,43 4,710 | 4,326
20 | PE160000466X | 2017 |BAU NAI 7A 146 155 5,50 5,779 | 5515
21 | PE160000134X | 2017 |VAN HANH 4B 221 325 32,03 4746 | 4,354
22 | PE160000095X | 2017 |TAN THOI HIEP 9A 284 358 20,74 | 4,867 | 4,263
23 | PE160000632X | 2017 |KDC CINCO 429 475 9,75 4220 | 3,712
24 | PE160000884X | 2017 |KDC CINCO 519 694 25,18 4,220 | 3,824
25 | PE160001527X | 2017 |CAU BA THE 6 270 306 11,76 7,745 | 7,139
26 | PE160000749X | 2017 |CAU BA THE 1 177 254 30,28 4,964 | 4,672
27 | PE160002876X | 2017 [NGA TU DINH 1 821 1538 46,58 6,915 | 6,884
28 | PE160001294X | 2017 |THUAN HOA 10A 196 379 48,13 4727 | 4,409
29 | PE160001467X | 2017 |AN SUONG 2B 635 1255 49,39 5665 | 5,303
30 | PE160002388X | 2017 |CHANH TAY 14F 189 296 36,26 6,811 | 6,249
31 | PE160002878X | 2017 |NHA NUOI 1A 171 326 47,65 6,142 | 5,444
32 | PE160002794X | 2017 |NHA NUOI 1 198 298 33,52 8,470 | 6,935
33 | PE160000958X | 2017 |CAY SOP 9 193 270 28,40 4383 | 4,033
34 | PE160002314X | 2017 |BAU NAI 10 363 585 38,01 5768 | 5513
35 | PE160001549X | 2017 |BAU NAI 10 295 335 11,84 | 5768 | 5513
36 | PE160001661X | 2017 |CHANH TAY 1 606 790 23,37 5510 | 4,682
37 | PE160001082X | 2017 |GIAN DAN 3 240 288 16,78 4,484 | 3,665
38 | PE160000081X | 2017 |TAN THOI HIEP 14B 880 1358 35,20 8,795 | 7,569
39 | PE160000106X | 2017 |CHANH TAY 2D 59 71 16,90 6,579 | 5510
40 | PE160000078X | 2017 |GIAN DAN 5 401 584 31,30 4,412 | 4,090
41 | PE160000074X | 2017 |GIAN DAN 23A 205 335 3884 | 5606 | 5415
42 | PE160000021X | 2017 |CAU DONG 2D 124 690 82,04 6,678 | 6,297
43 | PE160002771X | 2017 |GIAN DAN B 50 244 79,37 8,370 | 7,766
44 | PE160002052X | 2019 |RACH GIA 4 157 289 4574 | 5301 | 4617
45 | PE160002927X | 2019 |CAU VO3 102 265 61,64 6,636 | 6,198
46 | PE160001659X | 2019 |TAN THOI HIEP 7B 204 271 24,85 5075 | 4,441
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Théng qua hé théng do xa, dit liéu cua cong to tong duoc Iép d3t tai tram bién 4p va tat
ca cac cong to khach hang duoc khai bdo trén cung mot tram bién 4p d6 dugc thu thap cung
mot thoi diém trong ngay. Tur do, cac cong ty dién lyuc tinh toan chinh xac dugc tn that cua
tram, phan tich so liéu cua cac cong to khach hang va nhan dinh nhitng truong hop tinh nghi
trom cap dién. Phuong phap nay da dwoc st dung dé giam sat trén ludi dién phan phdi cia
Thai Lan [4].

Nhém nghién ciru tiép tuc phan tich 53 trudng hop trom cip dién bang hinh thirc cau
moéc tryc tiép khong qua cong to duoc ghi nhan tai Cong ty Dién luc An Phu Péng tir ndm
2017 dén thang 3/2019. Theo ddi s6 liéu san lwong khach hang 3 thang trudc va 3 thang sau
khi bi phét hién hanh vi. Trong d6, c¢6 07 truong hop sau khi bi phat hién da ngung hop dong,
thu hoi hé thong do dém (co dién ning tiéu thy bang 0), con lai 46 truong hop cho thay dién
ning tiéu thy sau khi phat hién déu tang hon dién ning tiéu thy trung binh 3 thang trudc khi
phat hién. Cac truong hop ngung hop ddng duoc thé hién trong Bang 1, cac trudng hop con
lai dugc thé hién trong Bang 2. Bén canh dir liéu thu thap tir dién nang ctia khach hang, nhém
tac gia tiép tuc khai thac thém dir liéu ton that tram tong twong ung véi khach hang bi phét hién.

Qua phan tich 46 khach hang bi phat hién trom cap dién bang bién phap cau truc tiép,
dir lidu cho thiy dién ning tiéu thu cua tat ca cac truong hop nay déu ting sau khi bi phat
hién, mirc tang cao nhét 1a 91,43%, mirc tang thip nhat 4,88%. Trong d6, phd bién 1a nhom
khach hang ¢6 murc tang san lugng trong pham vi 20% - 50% (28 truong hop) nhu Hinh 6.

m=20% m<4%
20% - 30% =40
m=30%
39
28
Hinh 6. Biéu d6 mirc ting dién nang tiéu thy Hinh 7. Ton that dién ning cua tram tong
sau khi bi phat hién trudce khi phat hién hanh vi trdm cap dién

Phan tich dif liéu ton that trung binh twong &ng cta cac tram tong trong thoi gian 3 thang
truée khi phat hién va 3 thang sau khi phat hién, ton that tram giam 16n nhat 26,33%, thap
nhét 0,44%. Day 1a s liéu ton that chung cho toan tram. Ton that cong suat giam la tong hoa
cac giai phap k¥ thuat khac, ngoai ra con nhiéu yéu té khac anh huong dén ton that tram. Tuy
nhién, nhin chung phat hién dugc cac truong hop trom cép dién ciing gop phan lam giam ton
that.

Xem xét s6 liéu ton that caa cac tram tong truéc khi phat hién hanh vi trom cip dién
bang cach cau dién tryc tiép cua tat ca 53 truong hop, da s6 cac tram tong déu chiu mic ton
that 16n hon 4% (chiém ty 1& 73,58%) nhu Hinh 7.

4. PE XUAT QUY TRINH KIEM TRA KHOANH VUNG CAC TRUONG HQP
NGHI NGO TROM CAP PIEN

Can cir trén tinh hinh kiém tra khach hang thuc té va phén tich dit liéu cua khach hang

bi phat hi¢n trom cp dién, nhom tac gia dé xuat giai phap tong thé danh gia khach hang nghi
ngo trom cap dién bang cach cau tryc tiep. Luu do cia quy trinh dugc thé hi¢n ¢ Hinh 8.
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Bud6c 1: Dya trén cac sd liéu do
dac san lugng tai tram tong va

Theo ddi ty 12 tdn thét|

clia tram tong

AMI cua khach hang, cac cong
ty dién lyc can cht y theo doi
cac tram c6 ty 1€ ton that I6n hon

4% trong thoi gian lién tuc 3 Tondn
thang.

- Budc 2: Thuc hién céc bién phap Thay méi thit bi
nghlép Vu béng k}NI .EhUé.t _(}é'nh Kigm tra kif thuat: A
gia tinh trang ludi dién, thict bi >{duing déy, MBA, thiét
do dém. Néu duong diy, may Bt
bién 4p phan phdi bi qua tai thi
tién hanh thay thé duong day,
may bién ap. Tuong tu, néu thiét Khiing dat
bi do dém bi sai léch thi tién
hanh thay mai thiét bi do dém. .

- Buéc 3: Kiém tra tinh trang su
dung dién cta khach hang trong
thoi gian xem xét twong wng.
Phan nhém khach hang c6 san
lugng dién theo cac muc: cao,
trung binh va thap. Uu tién kiém
tra nhom khach hang c6 san
luong dién nang ti€u thu cao
xudng thap.

- Budc 4: Cht y cac khach hang
bi giam san lugng dién mot cach
dot ngdt vai muc giam hon 20%
va tién hanh kiém tra truc tiép
tinh trang su dung dién cua
khach hang.

Kigm tra dit liéu
khach hang

Khach hang
giam 20% san lugng?

Tién hanh kiém tra tai
hién trurérng

Hinh 8. Luu do quy trinh kiém tra truong hop
nghi ngd trom cap dién

5. KET LUAN

Trom cap dién 1a mot trong nhitng mdi quan tim quan trong lién quan dén viéc thuc
hién ludi dién thong minh. Viéc phat hién va ngan chén cac hinh thac vi pham st dung dién
1a hét sic can thiét, nhat 1a khi trién khai hé thong thu thap di liéu tir xa, khong con nhan
vién dién lyc dén ghi chi s dién hang théng tai nha khach hang. Thong qua hé thong do xa,
dir lidu d6 thi phu tai cua tat ca cac khach hang trong cting mot tram va dir liéu tir cong to
tdng cua tram duoc thu thap cing mot thoi diém trong ngay. Tir d6, tinh toan ra ton thit cua
tram 1am co s& dé khoanh ving di tuong nghi ngd vi pham sir dung dién. Qua phan tich dit
liéu ctia 53 khach hang bi phat hién trom cép dién bang cach cau truc tiép trong qua khir tai
Cong ty Dién lyc An Phii Pong, nhom tac gia da dé xuat bién phap tong thé dé phat hién cac
khach hang nghi ngo trom cip dién duya trén 02 tiéu chi chinh:

- Cha y xem xét cac tram tong c6 ton that Ién hon 4%, sau khi da ap dung hét cac bién
phap k¥ thuat can thiét dé giam thiéu ton that ky thuat.
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Phan tich di liéu tir hé théng do dém tién tién AMI/AMR phét hién hanh vi trém cdp dién...

- Phan loai khach hang va cht y nhimg khach hang co6 chi s6 tiéu thu dién ning giam
dot ngot hon 20% trong nhicu thang lién tiép.
Trong qua trinh thyuc hiér} nghién ciru ndy, nhom tac gia con gap phai han ché vé pham
vi va thoi gian khdo sat (chi nam trong dia ban Cong ty Di¢n luc An Phii Dong tir nam 2017
den thang 3/2019) nén so6 liéu chua day du dé kiém chimg quy trinh da deé xuat.
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ABSTRACT

DATA ANALYSIS FROM THE ADVANCED METER INFRASTRUTURE AMI/AMR
TO DETECT ELECTRICITY THEFT AT AN PHU DONG ELECTRIC COMPANY

Nguyen Phuc Khai'*, Nguyen Van Tung?

'Ho Chi Minh City University of Technology, VNU-HCM
2An Phu Dong Electric Company - EVNHCMC

*Email: phuckhai@hcmut.edu.vn

This paper proposes a process to evaluate and detect electricity theft based on analyzing
electricity theft data at An Phu Dong Electric Company from 2017 to March 2019. From the
result of data analysis, the authors detect five theft actions, where two popular actions are
direct connection to the grid (54.08%) and using strong magnetic (34.69%). When using
strong magnetic, the customers only apply this method for electromagnetic electricity
meters; however, this method is disable with the advanced meter infrastructure. While the
direct connection is still effective, and the advanced meter infrastructure is not able to detect
the theft action. The authors proposed to calculate the total power loss at distributed
substation and figure out that 75% of distributed substations have the total power loss over
4% if they have the electricity theft cases. From the results, the authors propose a process to
evaluate the electricity theft action using direct connection to the grid.

Keywords: Advanced meter infrastructure, non-technical loss, electricity theft.
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