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DPANH GIA CHUC NANG BAO VE CHAM PAT HAN CHE
CUA ROLE BAO VE KY THUAT SO
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2Céng ty TNHH MTV Thi nghiém dién Mién Trung

TOM TAT

Dbi vai cac sy ¢d cham dat gan diém trung tinh cudn day sao cua may bién ap n01 dat, chirc nang
bao vé so léch may bién ap (F87T) khong du d6 nhay dé phat hién dong dién sy co c6 gia tri nho.
Vi vay, nhiéu nha san xuét role da tang cuong tim kiém chire nang phat hién su ¢6 cham dat han
ché (REF) khac nhau dé giai quyét van dé nay voi yéu cau khong lam viéc sai va tin cay. Bai bao
phén tich va so sanh d¢ nhay phat hién sy c6 cham dat cua F87T va REF, phat hién sai sot dién
hinh trong viéc dau ndi mach dong nhi thr tai Tram bién ap 110kV Diak Nong. Sau dé, bai bao
trinh bay dic tinh lam viéc ctia ndm nha san xuat role nhu Abb RET670, Schneider P633, Ge T60,
Siemens 7UT6 va Sel 387. Nhirng ddc tinh nay cling dugc m6 phong dé danh gia sy lam viéc cua
role khi xay ra sy ¢ mot pha nam bén trong cudn day (tr 10% dén 100%) cua may bién ap
25MVA 115/24kV Yy0, su cd ngoai ving va didu kién binh thuong bang phan mém
Matlab/Simulink. Két qua céc tinh toan va giai thich diém kiém tra can thiét cia REF cho thay tinh
chinh xéc cia vi€c phan tich danh gia.

Tir khéa: Role bdo vé so 1éch; Bdo vé cham dit han ché; Dong dién so léch; Dong dién ham;
Phan mém Matlab/Simulink.
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EVALUATION OF THE RESTRICTED EARTH FAULT PROTECTION
FUNCTION IN NUMERICAL PROTECTION RELAY
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ABSTRACT

For earth fault near-neutral point of a grounded wye-connected transformer winding, the
transformer different protection function (F87T) may not sensitive enough to detect this condition
due to small fault current value. Therefore, many relay manufactories have diligently searched for
different kinds of a restricted earth fault function (REF) which is requested to solve misoperation.
So that it can be reliably operated. The paper explains and compares the sensitive detection
between ground faults of F87T and REF, detects a typical miss connect secondary current
transformer wiring in a 110kV Dak Nong substation. Then the paper presents the tripping
characteristic of five relay manufactories such as Abb RET670, Schneider P633, Ge T60, Siemens
7UT6, and Sel 387. These characteristics are also simulated to evaluate the performance of relay
when a single phase to earth internal fault from 10% to 100% winding in a transformer 25MVA
115/24kV Yy0, or external fault occurs and normal condition by using Matlab/Simulink software.
REF with the required test point calculations and explanations is included for clarity of evaluation.
Keywords: Different protection relay; Restricted earth fault protection; Differential current; Bias
current; Matlab/Simulink software.
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1. Gidi thiéu

Pbi v6i su ¢d cham dat bén trong cudn day
gan diém trung tinh ndi dat & cudn sao (Vi du
Y/y0, YO0/d11) ciia may bién ap (MBA) thi
bao vé so léch MBA (F87T) c6 d6 16n dong
so l&ch Ipjer do luong phy thudc vao vi tri
diém su cb nim trén cudn day, hién twong tir
hda MBA, vi tri nic phan ap, sai sb bién dong
dién (CT) va thuat toan loai bo thanh phan
tha ty khong (TTK). Cic yéu té nay la
nguyén nhén lam gidam d¢ nhay cua bao vé.
Gia st vi tri diém cham dat nam gan diém
trung tinh cudn sao cua MBA thi dong dién
su ¢b pha A, B, C phia cao va phia ha s€ co
gia tri nho, dan dén F87T khong tic dong.
Chinh vi véy, bao vé cham dat han ché (REF)
hay so léch tht tuy khong (F87N) duogc st
dung song song v&i F87T nham khic phuc
nhugc diém nay [1]. D6i v6i MBA hai hoic
ba cudn day, REF chi lam viéc trong pham vi
vung bao vé duoc gidi han boi tin hiéu duoc
lay tr 4 CT ¢ cung mot phia cao ap (HV)
hodc ha ap (LV) co trung tinh ndi dit cua
MBA (3 CT dit 6 3 pha A, B, C va 1 CT lip
tai day trung tinh).

(2

Hinh 1. Huéng dong su cé cham ddt ph|a HV:
a). Sw ¢o trong viing, b). S ¢é ngodi viing
Xét bao vé REF1 dung cho phia HV cua
MBA duogc trinh bay trén hinh 1, REF1 lam
viéc theo nguyén tic so sanh dong dién di qua
diém trung tinh (Iy) va dong thir tu khong
téng ¢ cac pha phia HV (Blowv = lanv +
Ig hv + Ic_nv). Vi vay, dong so léch TTK phia
HV: lrers = |3lp_nv + In|. REF1 tac dong néu
su ¢ cham dét xay ra tai F1 ndm trong viing
bao vé (hudng dong su 15 va dong trung tinh
Iy co chiéu miii tén chay vé phia MBA).
REF1 khong tac dong néu su c6 cham dét xay
ra tai F2 ndm ngoai ving nay (dong trung tinh
Iy ¢6 chidu miii tén chay vé phia MBA, con
dong la co chiéu miii tén huéng ra MBA). Do
vay mdi REF chi bao vé dugc mot phia MBA.

P6i voi MBA ty ngiu c6 trung tinh ndi dét
chung nam giita HV va MV nhu & hinh 2, ta
phai st dung 7 CT (3 CT dat ¢ ba pha phia
HV, 3 CT dat & ba pha phia MV va 1 CT
trung tinh). Dong so 1éch TTK dugc tinh theo
céng thirc: IREF = |3|0_ py + 3IO_LV + |N| Khi
xay ra sy cd trong ving bao vé&, huéng dong
dién trung tinh chay ra/vao MBA phu thudc
vao gia trj tong tré ngudn HV va MV 13 nho
hay 16n [1].

Hinh 2. Viing bao vé REF phia HV ciia MBA tur
ngau: a). Sy co trong vung, b). Sw co ngoai viing
Cau hoi dit ra d6i v6i can bd ki thuat gdm co
hai van dé can giai dap 1a lam 1 con s6 thé
hién REF bao vé duogc bao nhiéu phén tram
cudn diy sao ndi dit so voi F87T ma cac tai
liéu [2-4] chua dua ra. Tiép dén, 1a can giai
thich ding nguyén nhan dién hinh thuong gay
tac dong nham cua REF khi dong dién xung
kich MBA hodc xay ra ngan mach ngoai vung
bao vé. Dé giai quyét van d& nay, bai bao dua
trén phiéu chinh dinh role bao vé (RLBV) cua
Trung tdm diéu do hé thong dién cai dat cho
05 role bao vé MBA 25MVA 110/24kV cua
cac hing san xuit Abb, Schneider, Siemens,
Sel va Ge lam co sé dé mo phong va danh gia
tinh nang lam viéc cua chuing khi ap dung vao

trong thuyc té.

2. So sanh d9 nhay cia bao vé REF va F87T
Hién nay, viéc (mg dung chirc ning REF tong
tro cao trén ludi dién la kha it, con chuc nang
REF tong tr& thap thi duoc st dung phd bién.
Cho nén bai bao chi tdp trung vao trinh bay
chirc nang nay.

Dé giai dap van dé thur nhat vé % cudn day
sao ndi dat duoc bao vé, hinh 3 trinh bay so
dd nguyén ly lam viéc cua chirc ning REF
dung cho MBA 25MVA, 115/38,5/24kV c0
t6 nbi day Yd11y0, trung tinh cudn sao ndi
dat qua dién tré Re = 10Q. Ving bao vé ciia
REF dugc tinh tir diém trung tinh cudn sao
(0% cudn day) dén CT dau cuc MBA (100%
cudn ddy). Gia sir hé thdng c6 ngudn cung
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cap tir phia HV, MC phia LV m¢ (dong 31o v
=0). Phia LV chi c6 pha A bi su c¢b. Khoang
cach diém su ¢6 (d = 0 + 100%) cudn day
phia LV dugc tinh tur diém trung tinh. Gid tri
dd 16n dong dién cham dat phu thudc vao
phuong phap ndi dat truc tiép hodc qua dién
tro (Re dung dé han ché dong su cé).
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Hinh 3. So' d6 bdo vé REF phia LV ciia MBA 3
cudn ddy co diem trung tinh noi dat qua dién tro
Déi voi truong hop d = 100% thi dong su cb

cham dat c6 gi tri 16n nhat:

_ Ui 241000 peny

| =
T BxR. | Bx10

Dong dién su cd trung tinh MBA phu thudc
tuyén tinh v6i vi tri su ¢d: Iy = dxlgc. Cho
nén, dong so 1éch TTK cua phia LV [5]:

lrer = |In+ O] = dXIgc 1)
Theo tai li¢u [5], lyc tir cam ung dién tir can
bang trong MBA tao ra dong su ¢0 cia d¥Npy
cudn day phia LV dugc cap boi 2/3 dong dién
chay trong cuén déy phia HV cung pha va 1/3
dong dién chay trong cuon MV. D€ so sach do
nhay cua F87T va REF, ta gid dinh Upy =
ULv. Suy ra:

Ny _ Upy /‘/§ -1
NLV U|_V /'\/§
Luc nay, dong so 1éch cua F87T:
loirr A = [la_vv—la vl = [1a mv = O =[1a vl
2 dxN 2
loer = 2x——Cxdx e ==xd*x g 2)
- 3 Y 3
loire 8 = |18 vv — s vl = 18 1v — O] =[lg vl
1 dxN 1
Lo 5 ==X ———Cxdx o ==xd®x g 3)
- HV 3
loirr ¢ = [lc_nv — lc vl = [lc_nv — 0] =|lc_ vl
1 dxN 1
lowrr ¢ =5 = XdXIFLC=§Xd2XIFLC (4)

HvV

Trong do:

- d: Khoang cach tir diém sy ¢d F1 dén trung

tinh cudn sao.

- Uny, ULy lan luot 14 dién ap dinh murc phia

cao va phia ha.

- Niv, Npy 1an luot 13 s6 vong day dinh mirc

phia cao va phia ha.

Tir cong thie (1), (2) ching ta tinh dugc s6

liu & bang 1 va v& do thi trén hinh 3. Néu

phiéu chinh dinh ngudng tic dong cua F87T

va REF 1a 0,2 thi quan sat thay vi tri sg c6 ndm

trong khoang tir 0,2 dén 0,55 khong phat hién

bdi F87T nhung c6 the phat hién bang REF.
Bang 1. Phan tram cudn ddy phia LV ciia MBA

dwroc bao vé b&ng F87T
d Ingr : IDIfF [%0] _
[%] [%] MBA 3 cudn day MBAA 2 cufn
Yd11ly0 day D1y0

10 10 0,66 0,58
20 20 2,67 2,31
30 30 6 5,2

40 40 10,67 9,24
50 50 16,67 14,43
60 60 24 20

70 70 32,67 28,29
80 80 42,67 36,95
90 90 54 46,77
100 100 66,67 57,74

Tuong ty, ta xét MBA D1y0 cho ¢ hinh 4, khi
su cd 1 pha cham dét phia LV thi phia HV xuét
hién dong trén hai pha. Gia dinh Uy, = Uy,
dong dién HV quy ddi tir phia LV theo ty sb
dinh mirc:

Ny Upy \/_

= = 3

NLV U|_V / ‘\/§
Dong so léch cta F87T va dong so 1éch cua
REF duoc tinh theo cong thic [5]:

dxN d?
= xdxlg e :$XIFLC (5)

IDIFF_A = IA_HV =
HY

Ioire 8= ||B_Hv| =0 (6)

dxN d?
= xAx g e :ﬁXIFLC (7)

IDIFF_C :l Ic_Hv |:

HV
Tir cong thie (1), (5) chung ta tinh dugc sb
liéu & bang 1 va v& dd thi trén hinh 4. Néu
phiéu chinh dinh ngudng tac dong ciia F87T
va REF 14 0,2 thi quan sat thiy vi tri sy ¢6 ndm
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trong khoang tir 20% dén 59% cudn day khong
duoc bao vé bai F87T.

Ll e a1 | o
[ SeEE e e b A e rs ¥
Y
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|}

Hinh 4. So d6 bao vé REF cho MBA 2 cugn ddy
co diém trung tinh noi dat qua dién tro
Nhdn xét: Hai két qua trén cho thiy do nhay
ctia REF t6t hon F87T trong truong hop ty sd
dinh mirc N \/Npy =1. Trong d6, d6 nhay cua
REF khong phu thudc vao ty sb nay con F87T
s€ c6 d6 nhay kém hon néu Ny > Npy. Néu
MBA c¢6 trung tinh truc tiép ndi dat thi moi
quan hé gitta d va Irer khong con 1a tuyén tinh
boi vi nd phu thudc téng tré cudn day su )
MBA va dién su ¢b Re [5] nén chung ta s& xét

ky hon 6 muc 3.

Dé giai dap van dé thir hai vé nguyén nhan
gdy tac dong nham, ta phan tich sé liéu ban
tin su cd dién hinh cia role RET670 bao vé
so léch MBA T1 115/24kV tai TBA 110kV
bak Nong. Gia tri chinh dinh role: Ignin =
150A, ROA = 75° End of Zonel = 1000A,
End of Zone2 = 2000A, First Slope = 70%,
Second Slope = 100%. Khi xay ra su ¢6 BCG
nam ngoai ving bao vé phia 24kV cia MBA
(ngan 10 phu tai 483) nhung role tac dong voi
tin hi€éu W2 REF TRIP.

A &Sl

Hinh 5. Ban ghi dang séng sw cé REF phia 22kV
ciia MBA tac dong

Qua s6 lidu thu thap tir bio vé nodi bo (role

hoi, nhiét d6 cudn day, nhiét dau) cia MBA

va F87T khong lam viéc. Tir ban ghi su ¢
trén hinh 5, ta nhan théy goc 1&ch hudng sy )
cua hai véc to (W2 CT IN va W2 CT
NEUT4) la 69,63° < ROA, dong hdm TTK
W2 REF IBIAS = 328,222A < End of Zonel,
dong so léch TTK W2 REF IDIFF =
152,034A > lgmin. Nhur vdy, ta két luan ring
REF phia 24kV ciia MBA tac dong nham do
dau néi nguoc cuc tinh bién dong trung tinh
phia 24kV.

3. Dic tinh 1am viéc ciia REF

IR
. .
Iszsl n.
.

Slope

ml

I» I

EndofZone | EundolZone?l
d)

Hinh 6. Pdc tinh lam viéc REF: a). Siemens 7UT8
va GE T60, b). Schneider P633, c). Schneider
P633 cai tien, d). ABB RET 670
No6i dung muc nay trinh bay dac tinh lam viéc
cua chuc nang REF phia 24kV cua MBA
25MVA 115/24kV ¢6 t6 ndi diy YyO cho 5
nha san xuat ing dung phd bién trén ludi dién
Viét Nam. Cac thong s6 theo dic trung cua
timg hing dugc Trung tdm diéu d6 Mién

Trung chinh dinh.
3.1. Hiing sin xudt Siemens

Role Siemens 7UT8 sir dung dic tinh 1 d6
doc cho trén hinh 6a. Dong so léch TTK do

hl'dl’lg [6] IREF = ||N| (8)
Dong ham TTK do luong:
Irest = kX (|In — 3lo| - [In + 3lo) 9)

Trong truong hop téng quat gia thiét k = 1.
Thong s6 chinh dinh role [7]: REF = 0,25,
Slope = 0,07.

Duéi ddy ta xét mot s truong hop lam viée
cua role:

Trong diéu kién 1am viéc binh thuong: Iy = 3l
= 0; Irer = 0; Igest = 0, role khong tac dong.
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Khi c6 su cb ngoai vung bao vé: Iy = -3lo, Irer
= |Inl, Trest = [In + 3lo| - [In - 3lo| = 2%(31o|

Suy ra, IREF < IREST~ Role khﬁng tac déng

Khi xdy ra su c¢d trong viing bao vé:

+ Trong truong hop MBA khong co trung tinh
néz ddl 3'0 = O, IREF = “Nl; IREST =0

+ Trong truong hop MBA cé noi dat diém
trung tinh: Iy = 3'0, lrer = “le lrest = - 2X|3|0|
O ca hai truong hop Irer > lrest nén role tac
dong cho di cat MC. Tuy nhién, viéc gia thiét
In Va 3Io trung pha nhau & truong hop su )
cham dt trong vung bao vé va nguoc pha
nhau khi xay ra sy cd cham dat ngoai ving
bao vé, diéu nay chi ¢6 dugc khi CT la ly
tuong. Do d6, trong thuc t& dong Iy va 3ly &
cac phia Iéch pha nhau goc o(Iy, 3lg), nén
trong role 7UT84 trang bi thém chitc ndng ham
theo goc pha. Dong dién hdm phu thudc truc
tiép vao hé sb k, hé sd nay lai phu thudc vao
goc léch pha duogc cho ¢ hinh 7.

K " IJL an

K=ip -——

'"/

sope WiIng h&.‘

24
j._:r\\.—- %r Wiy 3t m
/ 12 2z

“ AT ]

R ]

~S4n/ o
Y s 2w

Hinh 7. Hudng bdo vé REF
Khi sy ¢d trong ving bao vé: -90° < ¢ < 90°
va lrer = [In] > lset
Khi su ¢b ngoai ving bao vé: 90° < ¢ < 270°
Va lrer = [In| - KXlrest > lrest
Vi du cho k = 2 thi goc ¢ = 110°, ¢6 nghia 1a
v6i ¢ nam trong khoang tir 110° dén 240° thi
role s& khong tac dong cat MC. Tuy nhién,
khi CT bi bao hoa gié tri nay c6 thé thay doi,
vi du goc 1éch pha ¢ = 90° (I = 120° 31, =
1290%, lgest = [In - 31| - |y + 3lo| = 0. Suy ra
Irer > Irest nén role cat khi sy ¢6 ngoai vung.
3.2. Hang sin xuit GE

Tuong tu nhu role Sjemens, T60 st dung dic
tinh hadm c6 1 d6 doc [8]. Dong so 1&ch tinh

theo cong thic: Irer = Iy + 3l (10)
Dong hadm 16n nhét dugc st dung theo cong
thire: Irest = max(|lrol, [1ral, [Ir2l) (11)

Dong hdm TTK: Ige = [Iy - 3| (12)
Dong ham TTN gitip on dinh sy ¢b pha — pha
dugc tinh toan: Iz, = 3%|l,| hoac Ig, = |I2] (13)
Dong ham TTT dugc tinh nhu sau:

If [I,[>1.5 pu then

I [I1[>[lo] then [lrs| = 3%([11] - [lo)
Else “Rll =0
Else ||R1| = ||1|/8

Thong sb chinh dinh role: Ngudng dong so

1éch REF = 0,25, Slope =50%.

Role tac dong khi théa méan diéu kién:

o Izer > REF néu Igest < REF/Slope

olxer > REF + SlopeleEST néu Igest >
REF/slope

3.3. Hiing sdn xudt Schneider

Hang Schneider st dung ddc tinh hai do dbe

[9]. Dong so léch TTK xac dinh theo cong

thirc (10). Dong ham TTK:

Irest = 0.5x(max{[la], [le], [lc[} + [In])  (14)
Thong sO chinh dinh role [10]: Life = 0.25l s, s>
= 11, Irme = Lher, M1 = 20% va m2 = 150%.
Role tac dong theo diéu kién sau:

o Irer = lgifrs + M1xXlgest néu Irest < ko m

. IRVEF = lgitr> + M2XIgest — (M2 — M1)XIg g m2
néu Irest > lrgme

Trong mdt sb trudng hop thuit toan lam viéc

sai boi CT bao hoa va dong xung kich MBA

nén Schneider da cai tién dé su dung véi 1 d6

déc nhu hinh 6c.

Dong so léch TTK xac dinh theo cong thuc

(10) Déng ham TTK: IREST = |3|0| (15)

Pé dam bao role 1am viéc 6n dinh khi dong

ba pha khong can bang In/3ly > 0,5, role st

dung d6 doc ml = 1,005 va tac dong khi Irer

> Irest vOi Irer = lgits + MXIgest

3.4. Hing sdn xudit Abb

Chtrc nang REF duoc sir dung dic tinh 2 d6

doc [11]. Dong so léch TTK xac dinh theo

cong thace (10). Dong hdm TTK:

Irest = max(|lal, [Isl, [lcl, [In]) (16)
Gia tri chinh dinh role [12]: Ijmin = 0,3, ROA =
75°, End of Zonel = 1,25, End of Zone2 = 2,5,
First Slope = 70%, Second Slope = 100%.
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biéu kién role lam viéc néu thoéa man diéu kién:

eGia tri do luong: Iy > 50%lgmin, 3lo >
3%lRest

e Goc léch pha dong (Iy va 3lg) < + 74°

ROA / OA

Hinh 8. Hudng tic dong cua REF: a). Su o trong
vung bdo vé, b). Sw co ngoai vung bdo vé
® |pirr vuot ngudng Iymin va do dbe dac tinh:

- Néu End of Zonel < Irest < End of Zone2:
Irer > [lamin + Second Slopex( Irest - End of
Zonel)]

- Néu Irest > End of Zone2: Irer > [lamin +
First Slopex(End of Zone2 - End of
Zonel) + Second Slopex(lgest - End of
Zone2)]

3.5. Hang sin xudt SEL

Hang Sel ¢6 chirc nang REF lam viéc dya trén

so d6 logic ¢ hinh 9. Thong sé chinh dinh

50REF = 0,3 [13, 14].

Role lam viéc néu thoa man diéu kién:

e Gia tri dong cudn trung tinh: INWPU1 >
50REF

¢ Gia tri dong dién TTK phia 24kV: IGWPUI
> 0,8x50REF1P

e Xac dinh hudng tac dong: goéc léch pha
(INWPU1, IGWPU1) < + 80°.

-y ey

paamy 2

Hinh 9. So d6 logic REF ciia SEL787: a). So d6
logic lam viéc, b). Huong bdo vé
3. M6 phéng sw ¢6 bing Matlab/Simulink
Bai bao md phong md hinh hé thong bao vé
REF phia 24kV cho MBA 25MVA, YYyO0,
115/24kV, ¢6 trung tinh truc tiép noi dat duogc
bang phan mém Matlab/Simulink cho ¢ hinh
10. MBA dugc cap ngudn tur phia 115kV, con
phia 24kV Ia phu tai. Pha A cuia MBA ¢6 10

vi tri (tir 2.1 dén 2.10), cho phép chung ta st
dung d& mo phong sy ¢d cham dit tai F2 (Re
= 5Q) nam bén trong MBA tuong tmg vai d
tir 100% xudng con 10% cudn day phia 24kV.
Bén canh do6, bai bao xdy dung so d6 khoi
lam viéc ciia cic RLBV ciia 5 hing san xuét
theo ndi dung trinh bay trong muc 2. Vi du
ddi voi RLBV Schneider P634 cho & hinh 11.
Ngoai ra, chung t6i ciing s dung so do khdi
cua RLBV so léch F87T da dugc cong bd
trong tai liéu [15] dé lam co s& minh ching
va so sanh dg nhay tac dong ctia bao vé.
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Hinh 11. So d6 khoi RLBV Schneider P633
Truong hop MBA lam vi¢c binh thuong: hé
théng lam viéc can béng tai, 31 = 0, do khong
6 su ¢ cham dat nén Iy =~ 0. Goc 1éch pha cta
(In va 3lg) = 180°. Két qua 1a Iger = 0, role
khong tac dong. Xem hinh 12.

Hinh 12. Trueong hop mang tai binh thuwong
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Truong hop MBA su c¢d ngin mach ngoai
ving bao vé & diém F1 tai thoi diém 0,1s: néu
khong cé hién tugng CT bao hoa thi tinh tir
thoi diém 1,04s, ca hai dong dién Iy va 3, ting
cao dot ngdt, béng nhau vé do 16n nhung léch
pha 180°. Cho nén dong so 1éch Iggr co gia tri
nhé nam dudi ngudng chinh dinh. Quy dao
diém lam viéc di chuyén trong ving him. Cho
nén role khong tac dong.
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Hinh 13. Truong ‘hop ngdn mach ngodi
Trudng hop MBA sy ¢6 ngan mach AG trong
ving bao vé€ tai thoi diém 0,1s ¢ vi tri (2.10)
tuong tng voi d = 10% cudn day (hinh 14).

Dong dién su ¢ Iy = 0,3742A, 3l, = 0,0364A
va goc léch cua (Iy va 3lg) = 0% DONng lger
tang dot bién tir 0A 1én 0,41A. Quy dao diém
lam viéc ciia 4 RLBV di chuyén vao trong
ving cit va tac dong cat MC ¢ thoi diém 1a
0,113s (Abb), 0,117s (Schneider), 0,1155s
(Ge) va 0,1145s (Siemens). Con lai, RLBV Sel
(c6 3lp = 0,0364A < 0,32A) va F87T (c6 dong
so léch 0,0813A < 0,25A) nén khong tac dong.
Tuong tu ta thuc hién moé phong su ¢b cho 9
vi tri con lai va thu duoc két qua cho & bang 2
va hinh 15.
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Hinh 14. S c6 pha AG nam trong viing bdo vé

Bang 2. Két qua kiém tra sw c¢6 ngdn mach AG trong ving bdo vé

d [%] IDIFF = ||HV + ILV| IREF = ||N + 3|0| IN Abb Schneider Ge Siemens Sel F87T
10 0,07202 0,3375 0,3076 1 1 1 1 0 0
20 0,1773 0,6103 05023 1 1 1 1 0 0
30 0,3204 0,8058 05918 1 1 1 1 1 1
40 0,0477 0,9321 0,602 1 1 1 1 1 1
50 0,6319 1,005 05602 1 1 1 1 1 1
60 0,7767 1,04 0,4877 1 1 1 1 1 1
70 0,9083 1,049 03992 1 1 1 1 1 1
80 1,026 1,041 03042 1 1 1 1 1 1
90 1,129 1,022 0,2086 1 1 1 1 1 1
100 1,221 0,9965 0,1162 1 1 1 0 0 1

Nhdn xét: khi sy ¢d xay ra gan diém trung tinh tai vi tri d = 10% va 20% thi F87T khong tac
dong. Role Sel (vi tri d = 10%, 20%, va 100%) va Siemens (d = 100%) chi sir dung dong Iy dé
kiém tra nguong khdi dong nén chung khong tac dong. Con lai cac role bao vé Abb, Ge va
Schneider 1am viéc tin cdy trong moi truong hop.
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Hinh 15. Két qua do lwong dong suw ¢é cudn ddy
phia 24kV cua MBA

4. Két luan

Hién nay chirc nang REF ding dé bao vé hau
hét cac MBA ¢ Viét Nam. Két qua nghién
clru cda bai bao trong phan tich va danh gia
kha nang lam viéc cua chic nang REF cua 5
hiang RLBV so véi F87T bang phan mém
Matlab Simulink cho ta thay ngoai trir REF
cua hang SEL thi REF cua 4 hang con lai c6
kha ning phat hién su ¢d gan diém trung tinh
nbi dat cia cudn diy sao ndi dat t6t hon
F87T. Tir @6 chiing ta c6 thé str dung bai bao
lam co s& danh gia cac ching loai RLBV ky
thuat s6 khac trong cac TBA dugc nhanh hon,
dem lai két qua chinh xac hon.
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