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PHAN TiCH BAN GHI SU KIEN CUA ROLE KY THUAT SO BANG
PHAN MEM SOFTSTUF WAVEWIN

ANALYSIS OF EVENT RECORD FUNCTION OF NUMERICAL RELAY WITH
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Tém tat - Chwong trinh Softstuf Wavewin dworc tich hop trong phan
mém Schneider Easergy Studio va Abb PCM600. N6 hé tro viéc thu
thap va phan tich cac tép tin nhiéu loan dwoc lwu tri¢ & dinh dang
chudn Comtrade l4y tir role bao vé ky thuat sé. Vi vay, muc dich clia
bai viét nay giai thich rd ban chét cua di liéu sy cb bang chuong
trinh Wavewin. Chung t6i tap trung vao nhan dang va phan loai cac
dang sw cb, cac thudc tinh sy ¢6 nhu gi tri d6 lon tin hiéu do, thoi
gian, song hai, thanh phan thi tw va vi tri sw ¢ (phu’o’ng phap mot
dau va hai dau dwdng day). Bai viét ciing xt Iy hiéu qua cac hd so
sy cb Iy tir role Toshiba GRT200, SEL311C, Schneider P445 va
mo hinh hé thong dién dé xuét viét bang Matlab Simulink cé hd tro
dinh dang Comtrade. Két qua bai viét cung cép thong tin chinh xac
hé tro cong tac didu tra s cb clia don vi quan ly van hanh c6 thé
phan &ng nhanh chéng ddi v&i cac sw cb xay ra trong hé théng dién.

Twr khoéa - Role bdo vé ky thuat s6; Ban ghi sy ¢6; phan mém
Wavewin SQ; dinh vi sw co st dung di liéu mét dau dwdng day;
dinh vi sy ¢0 str dung di¥ liéu hai dau dwong day

1. Pat vin dé

Ban ghi su kién cua role bao vé ky thuat s6 1a mot trong
nhiing bang chimg quan trong nhét dé cac can bo ky thuat
¢6 thé sir dung trong qua trinh diéu tra su ¢b xay ra trén hé
thong Ban ghi luu ¢ dinh dang chuin Comtrade cung cip
day du thong tin can thiét nhu dang song dong dién, dién
ap, trang thai dau vao sb va chirc ning bao vé tac dong. ..
Thyc té van hanh luéi dién Viét Nam c6 nhiéu loai thiét b
clia cac hang khac nhau dung dé bao vé va cung cip dir liéu
su ¢b. Mdi loai ¢6 dinh dang luu trit va dat tén khac nhau
cling nhu cac loai hiéu chuén, léy mau, df”)ng b6 hoa, loc va
kich hoat (Trigger) lam anh huong dén d6 chinh xac cia
viéc phan tich sy cd, dic biét voi dir lidu sy cb lay tir cac
thiét bi cii [1]. Dé giai quyét van dé nay, tir nam 2010, EVN
da dau tu lip méi va thay thé thiét bi cii bang thiét bi dién
tir thong minh c6 hd trg chuan IEC61850 (IEDs), cai dat
phin mém chuyén dung cua timg hing san xuét thiét bi role
bao vé (RLBV) dang sur dung, lap dat may tinh k¥ thuét tai
tram bién ap (TBA), nha may dién (NMD) va trung tam
diéu khién (TTPK) nham c4u hinh, cai dit va tai cac ban
ghi sy kién. Trong do, ¢6 cac cOng cu phan tich ban ghi su
kién ndi tiéng nhu Abb Wavewin, Schneider Wavewin,
Siemens Sigra 4, Sel AcSELerator Analytic Assistant, va
Toshiba GR-TIEMS dé giai quyét nhu cau tao ra cac do thi
hién thi dir lidu truc quan, don gian nhung manh mé, va
chira dung nhiéu thong tin hiru ich phuc vu cho cong tac
phan tich dit liéu va tim ra nguyén nhan gay sur cd.

Trén co s danh gia tinh hinh nghién ctru trong va ngoai
nudc lién quan dén cong cu phan tich sy ¢d lu6i dién cho
thdy c6 3 yéu cau co ban ma né can phai dap ung khi su
dung cho RLBV ciia nhiéu hing khac nhau [2]:
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- Cén phai hién thi gia tri do ludng dong dién, dién 4p, song
hai va chiéu cong suat trudc, trong va sau su ¢b chinh xac.

- Can phai hién thi dung thoi gian thay dbi trang thai
dau vao sd, role dau ra s6 va chirc ning bao vé tac dong.

- Vi trf su ¢d st dung dir li¢u tai mot va hai dau duong
day diing véi thyc té.

Tuy nhién, mdi cong cu déu c6 nhimg nhuoc diém riéng
nén cac nghién ctru cua [3, 4] vé tinh ning dinh vi su ¢ sir
dung dir li¢u tai mot dau va hai dau duong day bé‘mg phﬁn
mém Sigra 4 di voi RLBV hing Siemens di chi ra, khdng
phai lic nao phuong phap tinh theo hai ban ghi cling cho
két qua boi vi trong nhiéu truong hop phép tinh khong hoi
tu. Vi vay, phan mém sé& ty dong chuyén sang ché do tinh
toan theo ban ghi tai mét déau. Theo tai lidu [5-7], cac phan
mém Sel AcSELerator Analytic Assistant hoic Toshiba
GR-TIEMS chi hd trg hién thi vi tri sy ¢b trong ban ghi sy
kién danh riéng cho role hiang Sel hodc Toshiba nén chiing
khong thé doc vi tri su ) tai mot dau duong day cua role
hang khac va tinh toan vi tri su ¢b bing ban ghi hai dau
duong day. Bén canh do, tac gid Price [8] da su dung phan
mém Abb Wavewin phén tich hai ban ghi sw c6 xay ra trén
hé théng dién cua Big Rivers Electric Corporation, dé tim
ra nguyén nhén cit sai va chi ra mot s6 van d& sai sot tiém
an khac trong mach nhj thir, thong s6 chinh dinh role khéng
dung va 16i may cit co thé xay ra. Tuy nhién, tac gia ciing
chi dung lai ¢ viéc dinh vi sy b sir dung dir liéu mot dau
duong day. Ngoai ra, cac dé xuit xdy dung cong cu phan
mém ASP.NET cia Musaruddin [9], hé thong web
Substation Asistant™ data Management ctia Kezunovic
[10] va phan mém quéan 1y Alarm Manager dua trén C#.net,
Google Maps cua tac gia Ngu [11] dé thu thap ban ghi sy
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kién cua tat ca cac IED trén hé théng dién vé may tinh chu
nhim thuc hién phén tich sy ¢ tu dong, d{“)ng thoi gri canh
béo diéu huéng nhan vién van hanh gan nhat dén diém can
xu 1y, van con ¢6 khd nhidu thach thirc néu trién khai vao
thuc té do can phai dau tu ha tang phan cing va hé théng
truyén thong tin cap quang.

Xuét phét tir hién trang va thuc té néu trén da dan dén
nhu cdu cap thiét can ting cuong k¥ niang sir dung phan
mém va xu 1y nhanh sy ¢6 cho can bd k¥ thuat nhim dua
ra quyét dinh pht hgp. Vi vay, bai bao di sau vao nghién
ctru g dung cong cu Wavewin dé phan tich va giai thich
ding cac ban ghi sy kién thuc té thu duoc tr RLBV
Toshiba GRT200, SEL311C va Schneider P445 st dung
dinh dang cho tin hiéu do luong bang gia tri dinh (Peak) va
hiéu dung (RMS) ctia TBA 110kV Tam Ky, Pong Lam, va
Dong Hoi. Dic biét 1a bai béo tién hanh mo phong hé thong
dién béng Matlab Simulink, tao ra sb luong 16n cac kich
ban sy ¢ dé danh gia do chinh x4c cua tinh ning dinh vi
su cd s dung dir liéu tai mot va hai dau duong daytrong
cong cy Wavewin va role P443 ma diéu kién van hanh thuc
té kho ¢6 thé thuc hién dugc.

2. Phan mém phén tich sy ¢6 Wavewin

Wavewin 1a cong cu phian mém phat trién bai Cong ty
Softstuf, dang dugc hing Schneider tich hop v6i phin mém
giao dién role Easergy Studio va hiang Abb tich hgp vadi
phan mém PCM600 nham hd trg ngudi ding phan tich dir
liéu cia RLBV moét cach dé dang, né lién tuc dugc mo rong
va thém nhiéu tinh ning m&i mdi nam. Hién nay cong cu
d3 phat trién thanh mot goi san phdm diy du chire ning va
dugc danh gia nim trong nhém dan dau hién thi, phan tich
dir liéu. Phan mém c6 kha ning sip xép va tim kiém, sao
chép, di chuyén, x6a va ghép ndi nhiéu ban ghi véi nhau.
Phan mém tich hop cac tinh ning phén tich biéu db dang
s6ng, do thi véc to, bang song hai, tinh toén thanh phan thi
tu, va dinh vi su ¢b [12]. Trudc khi néu bat nhirng wu diém
va nhuoc diém cia Wavewin, bai bao trinh bay hai budc
thuc hién cong viéc phan tich sy ) trong hé théng dién.

B caseray

Hinh 1. Tai ban ghi sw cé bang phan mém Easergy Studio

Budc dau tién trong viéc phan tich mét sy ¢b 1a kiém
tra cac thong s6 chinh dinh cia RLBV dang lam vi¢c. Hang
muc nay co thé ton nhiéu cong strc vi n6 yéu cau tit ca cac
thong s6 phai dugc tinh toan lai. Qua trinh phan tich c6 thé
mét hang gio dé hoan thanh néu thyc hién thii cong nhung
voi cac cong cu thich hop, qua trinh nay chi mat vai phut.
Hinh 1 trinh bay thao tac tai ban ghi sy ¢ cia RLBV bang

phan mém Schneider Easergy Studio tai TBA 110kV Ddong
Hoi. Nguoi ding thyce hién bdm chudt phai vao role c6 tén
1a E171F21 va chon Extract All Records dé phin mém luu
tat ca cac ban ghi su kién vao cdy thu myc Distubances
Records theo thu tu thoi gian.

Budc tiép theo 1a giai thich ding dién bién su ¢0 tir cac
ban ghi sy kién c6 thé cung cép cho chiing ta cai nhin sau
sdc, c6 gid tri vé cac diéu kién va hiéu qua lam viéc cua cac
thiét bi bao vé khac nhau trong hé thong dién. Dong thoi,
gitip cho nhén vién van hanh sira chita phan tir sy ¢d, khoi
phuc luéi duge dé dang hon, cai thién do tin ciy cua hé
thong dién. Tuy nhién, khi xay ra sy c¢6 trén ludi dién thi
yéu cau don vi quan 1y van hanh c6 trach nhiém giri bao
céo sy ¢6 cho Cap didu do co quyén diéu khién thiét bi va
phai nhanh chéng tim ra nguyén nhan dé khic phuc trong
khoang thoi gian 24 gio theo yéu cau cua EVN dang tré
thanh thach thirc boi vi trong thyuc té co rit nhidu yéu td
khac nhau lam anh hudng dén sy lam viée diang dén cua hé
thong RLBV [13]. Bén canh d6, phan tich sy ¢ khong phai
1a chi nhin tryc quan sy viéc ma doi hoi kién thae va kinh
nghiém tich lity vé& cach giai ma cac ban ghi sy kién cta
cac_can bo ky thuat. Viéc phan tich khong chuan s& giy
nhiéu lang phi. Vi du truong hop su 0 nam trong vung bao
v€, RLBV du phong tac dong vuot cap con RLBV chinh
thi khong tac dong nén da c6 kha nhiéu bao cao diéu tra sy
¢d 1a can phai kiém tra thém hodc khong tim ra nguyén
nhan gy su cd.

Du cong ngh¢ va thiét bi cta hé théng bao vé co hién
dai nhung chét luong ngu@)n nhan lyc méi thue su 1a nhan
tb ‘quan trong va quyét dinh cho sy dam bao tin cdy hé
thong dién. Cho nén bai bao s& cung cép cho ky su dién
méi nén tang co ban dé phan tich cac truong hop su cb dién
hinhthu dugc tir TBA 110kV Tam Ky, Péng Lam va Dong
Hoéi ¢ dudi day.

2.1. Phén tich sw cé ghi nhin trén RLBVso léch

Xét sy cb xay ra tai TBA 110kV Tam Ky vao lac
01 gio 50 phuat 45 gidy, ngay 17 thang 02 nam 2019. Ta c6
duogc thong tin so bo tir RLBV Toshiba GRT200 dung dé
bao vé MBA T2 40MVA la dang sy cd pha B, chtic ning
REF-S va DIF-S1 tic dong di nhay may cat 132, 332, 432
(xem Hinh 2a).

Sau khi dung phian mém Toshiba GR-TIEMS dé tai va
luu ban ghi sy kién ¢6 tén la COMTRADE_20190216_
185045.DAT, chung ta mo béng phan mém Winwave s& c6
giao dién ngudi ding gdm 3 cira s6 chinh dé phan tich sy
¢d. Cira s6 1 hién thi dang song dong dién, dau vao/ra so,
va chirc nang bao vé tac dong. Cira s0 2 1a dang bang trinh
bay gia tri d6 16n higu dung va goc. Cira s6 3 1a do thi véc
to dong dién cac pha (Hinh 2b). Tir d6 ta nhan thiy, tai thoi
diém bat ddu xay ra su ¢d vao luic 01h50°45°°660°”°, thanh
phin song hai bac 2 1a 124,4%, bac 5 14 53,5% vuot ngudng
chinh dinh role (DIF-2f = 15%, DIF-5f = 30%) nén role
khong tac dong (Hinh 2¢). Sau d6 thanh phan song hai giam
vé dudi gid tri dat nén role tic dong (sau 7ms v6i REF-S, sau
8ms voi DIF-S1), dang song Ib-2CT B va In-2CT N gén
trang pha nhau, c6 d6 16n dong dién sy cb twong ung 1a
5342,169A va 4768,573A.
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F & s v &

Level  TestFlag Date & Time Event Text Status

0-- 2019/02/17 01:50:45.656% | OPT.PHASE-B

2019/02/17 01:530:45.626%  DIF-51
0 1 2019/02/17 01:30:45.617*  GEM.TRIP On
(1] 2019/02/17 01:50:43.617*  REF-S On

Hinh 2a. Ban ghi su kién RLBV Toshiba GRT200
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Hinh 2b. Dang song dong dién va chirc bao vé tac dong cia
RLBV Toshiba GRT200
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Hinh 2c. Phan tich song hai

Nhdn xét: Phan tich thong tin sy ¢b cia RLBV Toshiba
GRT200 c6 dugc tir phan mém Winwave két hop véi cong
tac tim kiém tai hién truong, don vi quan ly van hanh da
xac dinh duoc két qua diéu tra sy c6 1a nguyén nhéan xay ra
do nd dau cap pha B gin bién dong CT432 nén dan dén
RLBV GRT200 phat hién sy ¢d pha BN nam trong ving
bao vé.

2.2. Phén tich sw cé ghi nhdn trén RLBV khoding cdch

Sau khi tai ban ghi sy ¢6 bang phan mém AcSELerator
QuickSet tr RLBV SEL311C tai ngén 16 duong day 172 di
Vin Xa, ¢6 chiéu dai L =13,9k mg TBA 110kV Dong Lam
vao liic 6 gid 30 ngay 14 thang 11 ndm 2017, ta nhan biét
duogc thong tin kiéu su ¢b 1a pha ABG, bao vé khoang cach
vung 1 tac dong (Zu7), vi tri sy ¢ 1a 5,78km, dong dién su
¢d Ia = 1605A, lg = 2353A, Ic = 277A, In= 2411A,
I = 2412A, 312 = 2027A.

Hinh 3a trinh bay dd thi dang song sy ¢b va tin hiéu bao
vé tac dong c6 duoc tur phin mém Winwave. Tai thoi diém
bét dau su ¢ vao lac 6h30°01 ’650°°’, dang song dong dién
pha A, B va N ting cao va dang song dién ap pha A, B giam
thép, role hién thi tin hiéu Zy7 sau 30ms. Dé xac dinh vi tri
su ¢d, ta nén luu ) chon vi tri con tré diém lam viée nam
trong khu vye su ¢6 c6 tin hiéu dong dién, dién ap on dinh,
va tranh xa dlem bét dau sy ¢b (cac tin hiéu tai thoi diém
nay khong 6n dinh do dich pha, chtra cac thanh phan DC
va song hai cao 1am anh huéng dén phép bién ddi Fourier
va tinh toan sai cac thanh phin thtr tw) [14]. Do do, trong
tredng hop nay nhom tac gia chon thoi diém nam trude Zit

tac dong la 10ms. Boi vi SEL311C st dung dinh dang cho
tin hiéu do luong bang gia tri dinh nén ta chon cong cu tinh
toan vi tri su ¢ st dung dir liéu mot dau duong day nam
trong menu Data/ Fault Locator/ Single End, nhap céac
thong sb Z; = 29,7738267°Q, Z, = 83,4£75°Q va nhin
vao nit Calculate thu dugc két qua bang phwong phép
duong hudng tdm (Radial Line Method) 1a 40,404% hay
5,61km (Hinh 3b), phuong phap dién khang (Reactance
Method) l1a 41,025% hay 5,7km (Hinh 3c).
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Hinh 3a. Dang song dong dién va chirc bdo vé tac dong cia
RLBV SEL311C

Single Ended Fault Location Calcultor n

(Had [HEMeod ] Reactance Method

Inputs

Magritude (Ohm)  Ange (Dea]
V Channel Mumber. | 6 - 21- [E778 E ( Positive Sequence Line Impedance |
| Channel Number: [ 1 - 0= [a34 75 (Zero Sequence Line Impedance |

Calculated Values

RMS Angle
vi= [16656.264 18501 (Voltage Phasor & Data Bar |

Notes:

[The Fault Calculator uses a single
lended algorithm. The algarithm
laccuracy is best when the faulted

sl sllanc Rhels o sl Ii= [e42353 ERIE] (Currert Phasor @ Data Bar )

fault resistance and load How is

[pubstantially eliminated. 2t= [1a7s0 29261 (Fault Impedance - [VF /1F])

[Please select the Voltage and .

(Cunent numbers from the drap down Ko= [EES 1258 (i220-22 W12 I

lists. Then enter the Positive and

TG S Lo Zloop= [47535 67 { Rl Line Loop Impedance |

Impedances. 2101k

[Press “Calculate” to run the

lAlgorithm or “Refresh” to read the

Voltage and Current Values atthe [ -Fesut

JEatSE Fauk Location 0404 % ([Im 1] # Im [Zloop] ] 100
Pt |- Repon Refresh | Caloulte Close

Line Length = 100 Voltage Ratio = 1.0/10 | Current Ratio = 10/1.0

Hinh 3b. Dinh vi s ¢6 sit dung phwong phép
duong hudng tdm cho RLBV SEL311C
Single Ended Fault Location Calculator !

Riadial Line Melthod | Fieaciance Method |

Inputs

Magritude [Ohm) ~ Angle [Deg)
¥ Channel Number: | 6 ] z1- [a7res [67 [ Positive Sequence Lins Impedancs |
I Charnel Mumber: | 1 - Z0- [B34 75 (Zero Seruense Line Inpedance )

N Charnel Number: | 4 -

Calculated Values

AMS Angle
[16856.264 16,501 (Wokage Phasor (8 Data Bar )

Naotes:

The Fault Calculator uses a single

lended algorithm based on a simple Vi=
reactance method. The algorithm

[minimizes: ertors due to load flow and It= [p43353 303113 ( Current Phasor @ Data Bar )
imbalances in prefault records.

[Ploase select the Voltage, Current - [1z52601 251871 ( Neutral Phasor @ Data Bar )

land Neutral numbers from the drop .

down lists. Then enter the Positive LOb 0715 229 (1ZD-2 2 )

land Negative Sequence line

Impedances. 2= [i247 271,44 ( Feult Impedance - [V /[ 1+ [0*INT11)

Press "Calculate™ to run the
{Algorithm or “Refresh” to read the Result

e ) T o= Fau Location 4025 % ([m @/ 1m 117100
Plat [~ Report Behesh Caloulate: Closs

Voltage Ratio = 1.0/1.0 | Cumrent Ratio = 1.0/ 1.0

Line Length = 100

Hinh 3c. Dink vi sw cé si dung phwong phap
dién khang cho RLBV SEL311C
Tuong tu, phan tich su cb xay ra tai ngan 16 171 dai
39,65km & TBA 110kV DPong Héi vao luc
12h39°25°°636°** ngay 18/12/2016. Thdng tin hién thi trén
RLBV Schneider P445 1a vi tri su c6 56,06km, kiéu su c6
AG, bao vé khoang cach vung 2 tac dong (Z2), dong su )
Ia=1225,9A, In = 1225,4A. Khi doc ban ghi su kién béng
phén mém Winwave, cho théy dang soéng dong dién pha A,
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N ting cao, va dang song dién ap pha A giam tai thoi diém
12h39°257°316°"". Sau khoang thoi gian 0.32s, RLBV hién
thi tin hiéu Z2, va sau 60ms tiép theo thi tin hiéu MC cit
(CB OFF) xuét hién. Boi vi P445 sir dung dinh dang cho
tin hiéu do luong bang gia tri hiéu dung nén ta choncong
cu nam trong menu Data/Fault Detector d¢ tinh toan vi tri
su cd, loai su ¢ va thoi gian su cd. Trong do, tan sb léy
mau duge chon 12 24 mau/chu ky hay 1200 mau/gidy & ludi
dién 50Hz. Tat ca cic mau hién thi ¢ gia tri nhat thir. Tai
khung Inputs, nhap cac thong s6 duong day
Z; = 11,89£69°Q, KZN = 0.62212°Q. Ngoai ra, chon
tén kénh dong dién, dién ap trong khung Analog Chanels
phu hop va nhén nut Start dé c6 duge két qua l1a dang sy cb
AN, vi tri sy ¢ 1,412x39,65 = 55,986km. Xem Hinh 4.

S e e
e B BB Al 508 & als e FE 6] F & 8] 5w
o
- — o
c 7 ELT: 1 .
5 [es| W _J/ .
- .
-
ol >
s
e s e
Hlnh 4a Dang song dong dlen dién dp, ddu vdo sé va
chirc bao vé tac dong cua RLBV P445
¥ Single Ended Fault Location - o X
Inputs (In Secondary Values)
Magnitude Angle
Zine: [11.890 63.00 Line Length: [33650 — Phase Selection: Intemal
Use the Advanced button below ta changs
kZN: [0.620 1200 ‘nom [Voks) [1.000 & Phase Selection.
K2M: [0000 000 o (ampsp [1.000 Advanced
‘Analog Channels Outputs
i [V = =l FIt-Dist 1412
ve: [ve ~ e [E =l Flt-Type: AN
ve e = o fe =] Flt-Time: 18/12/2016 12:39:25.558033
IM: - Detected Erors and Attentions
Prc Reference Bar Cycles: ’47 Inadequate prefault data for VTS check.
Post Reference Bar Cycles: |10
Open ‘ Save | Save hs | New ‘ ek Prink ‘ Show Help. ‘ Close. ‘

Hinh 4b. Phén tich sw cé cho RLBV Schneider P445

Nhdn xét: Phin mém Winwave Se c6 kha ning doc file
su ¢ cua role SEL311C, va P445. Phian mém thuc hién
phép tinh dinh vi su ¢d sir dung dir li€u tai mot dau duong
day khac so vai phép tinh cia RLBV hang SEL va
Schneider da dugc nhom téc gid cong bb trong tai lidu [15,
16] nén két qua dua ra khong giong nhau, thdm chi s€ bi
sai khac 16n hon néu  duong day co ngudn cung cAp tir hai
phia va dién tré su ¢b 1om.

2.3. Pinh vi sw co sie dung dit ligu 2 ddu dwong diy

Noi dung muc nay thyuc hién viéc phan tich trén co so st
dung dit liéu hai dau duong day (tai chd va tir xa) voi gia dinh
su ¢6 hai pha cham dét ACG, vi tri su ¢6 tai 10km tinh tir role
dAu tai chd, xay ra trén md hinh dudng day dé xuét c6 chiéu
dai dong 50km dugc trinh bay trong muc 3. Budc dau tién,
mé hai ban ghi dit liéu sy cb duogc lay tir hai dau cua duong
day la LocalRelayl.DAT va RemoteRelayl.DAT nhu Hinh 5.

Sau d6 chon menu Data/Fault Locator/Double End dé
méd cong cuy tinh toan vi tri sy cd su dung dir liéu hai dau
duong day. Chon s6 kénh dién ap va dong dién trong mdi
ban ghi ding theo thit tw Va, Vi, Vg, la, Is Va lc. Tiép dén,

can chinh cac goc dién 4p va dong dién khong su cb cho
dau tai chd va tir xa sao cho tring pha nhau (trong truong
hop nay la dién ap pha B). Ta nhap gia tri 176, 6820 trong
truong xoay goc va nhén vao nit “Rotate”, cho phép phan
mém tinh toan thanh phan thtr tu khong, thu ty thuén, tha
tu nghich va xac dinh vi tri su ¢d chinh xac hon. Cubi cling,
chon phwong phép tinh vi tri su ¢b dung tong tré thir tur
thuan (Pos Seq) cho két qua & Hinh 6, hoic tong tré thir tu
khong (Zero Seq) cho két qua & Hinh 7.
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Nhan xét: Phuong phap dinh vi sy ¢b st dung dir lidu
hai dau dudng day s& lam viéc chinh x4c néu dinh dang file
Comtrade cua thiét bi tir cAC nha san xuat khac nhau dugc
chuyén d6i vé cung gid tri hiéu chuén RMS hoic dinh. Ngoai
ra, cac gid tri tong tro dudng day ciing phai quy d6i vé cung
gié tri nhat thir dé tranh sai khac do ty s6 bién CT, VT.

3. X4y dung mé hinh h¢ théng dién

Do thyc trang cong viée thu thap, thong ké cac thong
tin sy ¢6 thyc té va cac hd so ghi chép cua don vi quan 1y
véan hanh chua duge hoan chinh nén nhiéu truong hop su
b xay ra chi c6 cac ban ghi cua role nhung khong c6 cac
thong tin vé vi tri thuc té xay ra sy ¢d, dan dén kho khin
cho viéc danh gia kiém chung chi tiét do chinh xac cua hai
cong cu dinh vi sy cd st dung dir li€u mdt va hai dau duong
day trong phan mém Wavewin. Vi viy, nhom tic gia dé
xut chon giai phap tao ra cac tin hiéu dong dién, dién ap
va vi tri sy co bang cach sir dung phan mém Matlab
Simulink dé thuc hién mé phéng cac dang su ¢ khac nhau
trong thoi gian 0,2s cho mé6 hinh duong day 110kV, c6 hai
ngudn cung cap (Hinh 8) nham muc dich so sanh tinh chinh
xac phép tinh vi tri sw ¢6 ctia RLBV P443 va phan mém
Winwave. M6 hinh gém c6:

- Pudng day truyén tai3 pha sir dung cac thong sb sau:

e Chiéu dai duong day: L = 50km.

e Tong trd thir ty thuan: Z; = 21,408272,5°Q

° Téng tro tha tu khong: Z, = 56,2819272,5°Q
- RLBV Schneider P443 dugc chung tdi trinh bay chi
tiét trong tai liéu [16].

- Khoi chuyén doi dir ligu dong dién va dién ép 3 pha
cua role tai cho va role tur Xa sang dinh dang Comtrade
dugc chung t6i trinh bay chi tiét trong tai liéu [17].

- Khéi hién thi s6: hién thi gia tri dong dién va dién ap
su cO.

- Khéi su cb ba pha tao su c,é CG, AB, ACG, ABC tai
thﬁri diem 0,1s v&i dién trd su co 1a 3Q, vi tri sur ¢O tir 2km
dén 48km.

[COMTRADE FILE USED FOR SCHNEIDER WAVEWIN SE|

Three-Phase Source R

R -
LR
X

|‘L|—1

Hinh 8. M6 hinh hé thong dién
Két qua dinh vi sy ¢b dugc trinh bay cu thé cho & Bang 1.

Bing 1. Két qua mé phong su cé

2 c Phuong phip sir dung fl i li¢u mot dau dudmg Phuong phap sir dung dir li€u hai diu duong day
Kiéu syr| Vi tri sy co day
co [km] P443 Sai s6 | Fault Detector | Saisd | Thanh phin tht tw | Saisé | Thanh phin the | Saisé
[km] [%] [km] [%] thuan [km] [%] tu khong [km] [%]
5 6,96 3,92 6,55 3,1 6,47 2,94 6,20 2,4
15 17,13 4,26 16,8 3,6 14,96 0,08 15,32 0,64
CG 25 27,3 4,60 271 42 26,00 2,0 24,78 0,44
35 32,43 5,14 32,65 4,7 35,24 0,48 34,72 0,56
45 42,13 5,74 42,35 53 45,75 1,5 44,64 0,72
7 7,54 1,08 71 0,2 6,933 0,13 / /
17 17,56 1,12 17,4 0,8 16,834 0,33 / /
AB 23 23,58 1,16 234 0,8 22,97 0,46 / /
27 26,38 1,24 26,65 0,7 27,10 0,20 / /
33 32,35 1,50 32,6 0,8 33,24 0,48 / /
43 42,32 1,30 42,6 0,8 43,07 0,14 / /
2 2,536 1,07 2,35 0,7 2,41 0,82 2,34 0,68
10 10,58 1,16 10,35 0,7 9,89 0,22 10,10 0,20
20 20,64 1,28 20,4 0,8 19,82 0,36 20,07 0,14
ACG 30 29,67 0,66 29,65 0,7 30,18 0,36 29,93 0,14
40 39,34 1,32 39,65 0,7 40,11 0,22 39,91 0,18
48 473 1,40 47,5 1,0 48,3 0,60 47,65 0,70
4 4,536 1,07 43 0,6 5,54 3,08 / /
14 14.58 0.84 14,3 0,6 14,6 1,20 / /
ABC 24 24,62 1,24 24,3 0,6 24,2 0,40 / /
26 25,39 0,12 25,6 0,8 25,78 0,44 / /
36 35.35 1,30 35,6 0,8 35,4 1,20 / /
46 45,32 1,36 45,6 0,8 44,49 3,02 / /
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Nhin xét: Sai s6 10n nhat ctia P443 1a 5,74%, Fault
Detetector 1a 5,3%, phuong phép thanh phan thir tu thuan
14 3,08%, va phuong phap thanh phan thir ty khong (chi ap
dung cho sy ¢ cham dat) 1a 2,4%. Nhu vay, phuong phép
dinh vi su ¢6 hai dau duong day chinh xac hon so véi cac
phuong phép dinh vi mot dau ctia P443 va Fault Detector.

4. Két luan

Bai bao trinh bay cach st dung hi¢u qua cac tinh nang
ctia phan mém Softstuf Winwave dé giai thich chinh xac
dir liéu sy c¢d thyc té dugc thu thap tir RLBV Toshiba
GRT200 tai TBA 110kV Tam Ky, SEL311C tai TBA
110kV Déng Lam, Schneider P445 tai TBA 110kV Déng
H6i. Dong thoi, xdy dung mé hinh hé thong dién mé thyc
hién phong su ¢b bang phan mém Matlab Simulink nhim
so sanh va danh gia tinh chinh xéc phép tinh vi tri sy ¢6 cua
RLBV P443 va phan mém Winwave. Qua thuc té st dung,
phan mém d4 tro thanh cong cu quan trong ddi voi can bo
k¥ thuat cong tac tai cic TBA, NMD va TTDK trong viéc
dam bao 39 tin cay va hoat dong lién tuc cta hé théng dién,
cho phép cac cong ty dién Iuc tiét kiém chi phi va thoi gian
can thiét dé thuc hién truy tim diém su ¢, tranh duoc cac
1énh cit MC sai cua role, tranh hu hong trong hé thdng, va
g6p phin ting sy hai 1ong khach hang.

TAI LIEU THAM KHAO

[1] Joe Perez, A guide to digital fault recording event analysis, IEEE,
2010 63rd Annual Conference for Protective Relay Engineers, 29
March-1 April 2010.

[2] René Midence, A Guide to Digital Fault Recording Event Analysis,
ERLPhase Power Technologies, 31st annual Hands on Relay
School, March 17-21, 2014.

[3] Lé Kim Hung, Nguyn Hoang Viét, Vii Phan Huén, Phdn tich ban
ghi s kién cia role kyf thudt sé bang phan mém siemens Sigra 4,
Tap chi Khoa hoc Cong nghé DHPN. S§ 2(51).2014. Trang: 38.
Néam 2012.

[4] Vi Son Ha, Dinh vi su 6 trén duong day truyén tdi dién dua trén
phdn mém DIGSI, Truong Pai hoc Bach Khoa Ha Noi, Ludn vin
thac si, 2015.

[5] David Costello, Event Analysis Tutorial, Schweitzer Engineering
Laboratories, 2013.

[6] Ramesh Bansal, Power System Protection
Environment, CRC Press, December 18, 2018.

[7] Toshiba, GR-TIEMS operation manual, 2017.

[8] Elmo Price, Bob Warren, Fault Analysis Using Protective Relay
Digital Fault Records From the Big Rivers Electric Corporation 161
kV System, Western Protective Relay Conference Spokane,
Washington October 21 - 23, 2003.

[91 Mustarum Musaruddin, Automated Disturbance Data Retrieval for
Fault Analysis via Application Service Provider, 2012 International
Conference in Green and Ubiquitous Technology, 2011.

[10] M. Kezunovic, T. Popovic, S. Sternfeld, M. Datta-Barua, D. Maragal,
Automated Fault and Disturbance Analysis: Understanding the
Configuration Challenge, the 14th Annual Georgia Tech Fault and
Disturbance Conference, Atlanta, Georgia, May 2011.

[11] Nguyén Thi Bich Ngu, Phan Binh Minh va Nguyén Chi Ngon, Dinh
vi va diéu phoz wng ciru sy 6 ludi dién, Tap chi Khoa hoc Truong
Dai hoc Can Tho Tép 53, Phin A (2017): Trang 19-28.

[12] Softstuf, Wavewin file Manager & Analysis, Quick start, ngay
09/01/2013.

[13] BO Cong Thuong, Quy dinh quy trinh xit Iy sir 6 trong hé thong dién
quoc gia, Thong tu s6 28/2014/TT-BCT, ngay 15/9/2014.

[14] Amir Makki, Maria Rothweiler, Robert Orndorff, James B. Starling,
Double Ended Fault Location Application using IEEE Standard
C37.114, Prepared for the 2013 Georgia Tech Fault & Disturbance
Analysis Conference Atlanta, Georgia (May 6th, 2013).

[15] Le Kim Hung, Vu Phan Huan, A studying of single-ended fault
locator on SEL relay, Proceedings of the IETEC’13 Conference, Ho
Chi Minh City, Vietnam. ISBN: 978-0-646-59658-7. Pub.Date: 3/6
November 2013.

[16] L& Kim Hung; Vii Phan Huén, Pdnh gid chirc nang dinh vi diém sw
¢é ciia role Areva sit dung trong hé thong dién. Tap chi Khoa hoc
Cong nghé DPHDN. S6 5(78).2014. Trang: 38. Nam 2014.

[17] Lé Kim Hung, V@i Phan Huén, Xay ding tap tin Comtrade bang
Matlab dé danh gid chirc ndng dinh vi su ¢é trén ro le bdo vé. Tap
chi KH&CN trudng Pai hoc Thai Nguyén. Sé: 8 (122). Trang: 149-
153. Nam 2014.

in Smart Grid

(BBT nhdn bai: 01/3/2019, hodn tdt thii tuc phan bién: 03/5/2019)



