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NGHIEN CUU, UNG DUNG VI MACH THUAT TOAN CHO MACH DAU
VAO CUA RO LE BAO VE CHONG CHAM PAT MQT PHA CHON LOC
CHO TRAM PHAN PHOI PIEN CAO AP MO 6KV TRUNG TiNH CACH LY
KHONG CO BIEN AP PO LUONG HTMH-6
PINH VAN THANG, Truong Pai hoc M6 - Pia chit
Tém tit: Pé bao vé chélgg cham dat mot pha chon loc, can sir dung hgi tin hiéu la dong thir
ti khong 3lo (tw mdy bién dong) va dp thir ty khong 3Uo (tw may bién dp do lwong ba pha
nam try). Voi cac ludi dién cao dp mo khong dwoc trang bi mdy bién dp do lwong HTMH thi
van dé lap dat thiet b,l" bdq vé chong cham dat mét pha ch,o;y loc thong thuong tro nép kho
khan. Vi vdy tac gia de xuat.giai phapthiec hién dUng may bién dong thir tw khong BI ket hop
voi 02 mach khuéch dai thudt toan dé tach hai tin hiéu 3lo va 3Uo thdng qua khueéech dai

dong pha va khuéch dai vi sai.

1. Mé diu

DE bao v¢ cac ludi dién va céc thiét bi dién
cao ap mod khi co su c6 cham dit mot pha,
ngudi ta thuong trang bi ro le bao vé chong
cham dit. C6 nhiéu loai ro le bao vé chéng
cham dat mot pha duogc trang bi cho ludi dién
cao ap mo tuy thudc vao tinh ning tic dung,
yéu cau bao vé khi su ¢ xay ra. Ro le bao v¢
chdng cham dat mot pha tac dong theo tin hi¢u
dién ap thu tu khong thuong dugce xay dung voi
chirc nang canh bao c6 cham dat ma khong co
kha nang tac dong cat chon loc. Ro le bao vé
chdng cham dat mot pha tac dong theo tin hi¢u
bién do dong thir tu khong c6 chirc nang bao v¢
chdng cham dat mot pha, c6 kha ning tac dong
cit chon loc song dd tin cay khong cao, hay tac

dong nham 13n. Ro le bao vé chéng cham dét
mot pha tac dong dong thoi theo hai dai luong
tin hiéu dién ap va dong tht tu khong cé kha
nang tac dong cat chon loc cao, dam bao do tin
cdy, han ché duogc tac dong nhdm 14n. Véi
nhitng tram phan phdi dién cao 4p khong dugc
trang bi may bién 4p do luong ba pha nim try
HTMMU -6 sé kho khan va khong kha thi cho ro
le loai nay vi khong c6 tin hi¢u dién ap thu tu
khong 3Uo. Dé bao vé cho tram phan phdi dién
cao ap mé 6kV trung tinh cach ly khong co bién
ap do luong HTMU -6, tac gia dé xuat xay dung
mach dau vao cua ro le bao vé chéng cham dat
mot pha chon loc.

2. No¢i dung

4) — )

Hinh 1. So d6 mach khuéch dai thudt todn véi bién dong thir tw khong dé tach tin hiéu
dong 3lo va dp thir tw khong 3Uo
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Ro le bao vé chéng cham dat mét pha chon
loc cho cac khoi hanh 6kV trung tinh cach ly
khong c6 bién ap do ludng HTMU -6 duogc xay
dung dya trén nguyén ly tac dong bao v¢ theo
ddu cua dai luong cong suét thir tuy khong, nho
so sanh pha cua hai dai lugng dong dién va dién
ap thr tu khong. Dé xac dinh ding khoi hanh co
cham dat mot pha, trong so dd mach c6 bd so
sanh pha cua hai dai luong dong va ap thir ty
khong. Dé dong thoi 14y ra duge tin hiéu dong
dién va dién ap thur tu khong trén cac khéi hanh
khong c6 may bién ap do luong HTMU -6, sir
dung may bién dong thi ty khong BI két hop
hai mach khuéch dai thuat toan, trong d6 01 13
khuéch dai vi sai dé 1dy tin hiéu 3o va 01 con
lai 12 khuéch dai dong pha dé 1ay ra 3Uo.

2.1. Mach thu tin hiéu dong thir tw khong

Tir so d6 nguyén 1y mach dién dau vao cia
ro le bao vé chéng cham dit mot pha chon loc
cho tram phan phdi dién cao 4p mo 6kV mang
trung tinh cach ly khong cé bién ap do luong
HTMU -6, tién hanh phan tich thiét ké mach thu
tin hi¢u dong thir tu khong nlllqu sau.

1

3lo

Hinh 2. So @6 Mach thu tin hiéu dong thwr tw khong

3o su dung khuéch dai thudt toan LM741
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~ Mach khuéch dai thuat toan (hinh 2) 1a so
d6 khuéch dai dao c¢6 ham truyén dat dang:

= _m'uv‘ao = _Kht'Uvao J (l)

1
trong do: Ura — dién ap ra;

Uvao — dién ap vao;

Knt — hé s6 khuéch dai c6 hdi tiép am.

Vi dién 4p ra cua bién dong thir tw khong

thudng rat nho (¢ vai chuc dén vai trim mV)
nén dé co dién 4p ra sau khuéch dai thuat toan
dat dén c& mot vai von, phu hop véi dau vao
cia khdi so sanh 4 thi hé sb khuéch dai cua
mach khuéch dai thuat toan khi thiét ké Iya
chon Knt = 20. Mit khac, mach khuéch dai thuat
toan thong dung LM741 1a dong mach tich hop
tir cac transistor bipolar c¢O dién tré vao trung
binh khoang dudi 1 MQ, khi thiét ké mach
khuéch dai thuong str dung cac dién tré vao Rz
va R3 ¢6 tri s6 ¢& 100 kQ suy ra dién tré hoi
tiép Ry ¢6 trj s Ia:

1+%=ZO—>R

1
=> lya chon R1 = 10 kQ
2.2. Mach tach tin hi¢u 3U0
Thir cdp ciia may bién dong thir tw khong
co dién tréo nho so véi dién tré vao cia mach
khuéch dai thuat toan, trén thuc té dién tré trong
ciia day quan tht cap may bién dong hau nhu
khong anh huong dén hé sd khuéch dai cua
mach. T mach tich tin hiéu dién 4p thi tu
khong ta c6 mach dién thay thé dau vao nhu
Sau.
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Hinh 3. So' @6 mach tdqh tin hiéu dién ap thir tu khong 3Uo
s dung khuéch dai thudt toan LM741

a) So do nguyén 1y,
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b) So dé thay thé twong dwong dau vao



Ky hi€u dién dung riéng cta cac pha so voi
day quan thir cap cua bién dong tha ty khong 1a
Cita, Cts, Ctc (Cta = Crs = Crc = C), dong dién
dung tuong tmg cta chung la 1 ,;1;;1..

Khi ’chu:a cham dat mot pha, mang déi xung
so voi dat, ta co:

I A'+ Ig+1¢ @

Khi xay ra cham dat mot pha (gia sir pha A)
pha A co Qiéq thé bang 0, cac pha con lai Bva C
c6 dién thé bang dién ap day Ud. Dong dién vao
khuéch dai thuat toan dugc xac dinh nhu sau:

iv = iIB + Ic = UAB'gB + UAC'gC
:<UAB'+UAC')g ) 3)
=-U scd

trong d6: ga = g8 = gc = g = j.oC — dién dung
dan cua cac pha so véi dat.

Dién 4p vao cia mach khuéch dai thuat
todn c6 dang:

U, =I,R,=-Ug.R,g

1
=—3.U,e '2joCR,

=—3U,.0CR,, , (4)
=-K.U, =-KU,
= KU,

trong d6: U, =-U, dién ap tha tu khong
nguoc pha voi dién 4p pha bi cham dét;

!( = ®C.Rv — hé s6 truyén dat ctia mach vao
khuéch dai thuat toan.

Dién ap ra cua mach tach tin hi¢u dién ap
3Uo lay tir bién dong tht tu khong c6 dang:

U, =Ky 0y 5

=K,,.K.U,

Nhu vay, v6i mach khuéch dai thuat toan
duogc thiét ké nhu trén hinh 3 s& loc dugc thanh
phan dién ap thir ty khong 3Uo tir cuc ctia may
bién dong thir ty khong BI.
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3. Xay dung mé hinh mé phéng mach diu
vao ciia ro le bao vé chdng cham dit mét pha
mang trung tinh céch ly 6kV khéng cé bién
ap do lwong HTMMU -6

Xdy dung moé hinh mach va thir nghiém

Hién nay, c6 rat nhiéu phin mém tUng
dung cho chuyén nganh ky thuat dién — dién
tir d¢ mo phong, kiém tra va hiéu chinh céc
mach dién tir trong khi thiét ké nhu:
PSPISE, ELECTRONICS WORKBENCH,
MATLAB SIMULINKS, CIRCUIT
MARKER, ... Bé mé phéng cic mach dién
tir, thong dung va thuan tién nhat 1a phén
mém ELECTRONICS WORKBENCH,
CIRCUIT MARKER.

Trong khi xdy dung mo hinh md phong
mach du vao cua ro le bao vé chéng cham
dat trén phan mém ELECTRONICS
WORKBENCH lay:

- Dién ap ba pha 6kV cua mang dién cao
4p mo co trung tinh cach ly dugc thay thé
bang 03 ngudn dién xoay chiéu dién ap sin
léch pha nhau 120°%

~ - Dién dung riéng cua cac pha A, B, C lay
giong nhau bangl nF

- Pién tré vao cua khuéch dai thuét toan
Rv so bd luya chon bang 10 k

- Pién dung cua ting pha so v&i dat lua
chon gia tri trung binh bang 0,5 uF

- Tai trén khoi hanh thuin tré ndi sao ¢o
cong suat 35 kW

- S dung may hién song céd trong thu
vién phan mém dé do va quan sat di¢n ap thu
tu khong 3Uo khi tién hanh tao cham dat mot
pha

- Sir dung khoa K néi tryc tiép dat véi pha
A dé tao ra sy ¢0 cham dat hoan toan.

Sau khi xay dung mé hinh mach dau vao
ctia ro le bao vé chdng cham dat 1 pha bang
phan mém ELECTRONICS
WORKBENCH, két qua th nghiém nhu
Sau:
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Hinh 4. Két qua mé phong mach dau vao ciia ro le bdo vé chong cham dit mét pha
voi 2 dai lwong 3Uo va 3lo trén khoi hanh co cham dat pha A
Nhdn xét:
- Két qua thu duogc tin hi¢u 3uo va 3o khi cham dat mot pha tai khoi hanh co lép mach dau
vao ro le bao vé cham dat mot pha cho thay tin hiéu 3Io ludén cham sau 3Uo mdt goc khoang 90°
(hinh 4).
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Hinh 5. Két qua mé phong cho tin hiéu dong cham ddt 3lo
Tai 2 khoi hanh cham dat va khong cham dat 1 pha
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- Khi x4y ra cham dat mot pha, dong dién
thir ty khong trén khoi hanh bi cham dat va
khong cham dit luén nguoc pha nhau 180°.
Diéu nay chimg minh rang tai khoi hanh bi
cham dat mot pha dong thtr ty khong ludén cham
pha sau dién 4p thir ty khong (tinh chat dién
cam) con dong tha ty khong tai khdi hanh
khong cham dét ludn vuot pha trude dién ap thi
tur khong mot goc khoang 90° (tinh chit dién
dung).

4. Két ludn

Dé 1dy ra duogc tin hiéu dong dién va dién
ap tht ty khong khi ¢ su ¢d cham dat mot pha
trén cac khoi hanh Iudi dién cao ap 6 kV khéng
c6 bién ap do luong HTMH -6, ¢ thé sir dung
may bién dong tht tu khong BI va 02 mach
khuéch dai thuat toan dé léy ra 02 tin hi¢u 3Uo
va 3lo. Mach khuéch dai vi sai cho phép ldy ra
trén hai cuc clia may bién dong thir tu khong Bl
thanh phan tin hiéu dong dién tht ty khong 3lo,
con mach khuéch dai dong pha cho phép tach

duoc thanh phan tin hiéu dién ap thir tw khong
3Uo0. Qua két qua mo phéng mach khuéch dai
thuat toan dé tach tin hiéu 3Uo tir may bién
dong thir ty khong BI cho thdy két qua nhan
duocaphnr tmg ding v6i ban chat va hién tuong
cham dat mot pha.
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SUMMARY
Research, design input circuit of the selectivity relay earth fault protection of single phase for
high voltage power distribution stations 6kV mine
with isolation neutral no measurement transformer HTMMU - 6
Dinh Van Thang, Hanoi University of Mining and Geology

With the high voltage grid 6 kV in mine is not equipped measurement transformer type
HTMMU-6 problems installing equipment to protect earth fault to ground selectivity become very
difficult and not feasible. In order to resolve this problems, the author proposed one equipment
earth fault protection of single-phase to the ground with special input circuit. The proposed solution
IS just to use the currents transformer Bl with 02 operational amplifiers algorithm for separating two
signal 3lo and 3Uo for operation. Using the applicated functions of operational amplifier to perform
the task.

MO HINH MANG PIEN MO HAM LO...

SUMMARY
Modeling the power system 1140 voltage of underground mines in Quang Ninh area
with the view of safety from electrical shock
Nguyen Van Quan, Quang Ninh University of Industry
Kim Ngoc Linh, Hanoi University of Mining and Geology

This paper presents the results of research to build models of of underground mines in
Quang Ninh area with the view of safety from electrical shock. From the research results overview
of the model calculated leakage in underground mines electricity network and research results about
the transition to disconnect the three-phase asynchronous motor from the power supply, the authors
propose a leakage current model calculation applied to the electric network voltage 1140V
underground mines in Quang Ninh. A new feature of the model is telling the influence of stator
voltage of large capacity engine after disconnected from the power supply to the leakage current.

(tiép theo trang 53)
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