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NGHIEN CUU PHOI HQOP BAO VE QUA DONG PIEN TRONG
TRAM BIEN AP 35/6KV O CAC Xi NGHIEP MO KHI SU DUNG
PHAN MEM ETAP
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Tém tit: Dé dam bao hé théng cung ca‘ip dién mod duoc hoat dong tin cdy, an toan thi viéc phéi
hop céc bao vé trong tram bién ap 35/6kV & cac xi nghiép mé 1a rit quan trong vi gitp ich cho viée
loai trir dling cac dbi tuong can dugc bao vé & cac ché do lam viée khong binh thuong va sy cd.
Trong thuc té dé thuc hién phéi hop cac bao vé qua dong dién trong tram bién ap duogc thyc hién boi
viéc thiét 1ap phéan cdp thoi gian tic dong cua role & cac tii phan phdi (ti khai hanh) nhung dé kiém
tra chic viéc phdi hop bao vé 1a rat kho khan. Boi vy viéc nghién ctru st dung phan mém Etap mo
phong lai so @6 nguyén 1y tram bién ap 35/6kV va cai dit thong s6 bao vé qua dong, két qua mo
phong cho phép kiém tra duge sy phdi hop cac bao vé qua dong rat don gian trong diéu kién sy ¢d
gitp ich cho viéc thiét ké va van hanh thuc té & tram bién ap.

Tir khoa: Etap, mé phong, tram bién dp 35/6kV, bdo vé qud dong dién

Abstract: To ensure the reliable and safe operation of the mine’s power supply system, the
coordination of protective devices in the 35/6kV substations at mining enterprises is very important,
as it helps correctly isolate the objects that need protection under abnormal operating conditions and
faults. In practice, the coordination of overcurrent protection in substations is carried out by setting
up a time hierarchy for the relay actions in the distribution cabinets (starting cabinets). However,
verifying the accuracy of this coordination is quite difficult. Therefore, studying the use of Etap
software to simulate the single-line diagram of the 35/6kV substation and to configure the parameters
of the overcurrent protection relays allows the coordination of overcurrent protection to be checked
easily under fault conditions, which is useful for both design and actual operation of the substation.
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1. Pit van dé

Trong qué trinh van hanh & cac tram bién ap xi nghiép mo nhiéu khi gip su cb ¢ cac phu tai
thudc khoi hanh cung cip tir tram bién ap 35/6kV dung ra bao vé ¢ cac phu tai sé tac dong nhung
nhiéu khi bi vuot cip dan dén bao vé & tu khoi hanh hodc ti dau vao tac dong dan dén nging cung
cép dién cho toan b khoi hanh hodc phan doan lam gian doan qua trinh san xuét. Nén muc dich cua
viéc phédi hop bao vé 13 xac dinh dung phén tir (phu tai) bi sy ¢b dé tac dong loai trir va tranh lam
anh huong dén kha ning lam viéc ctia cac phu tai khac [1]. Boi vay khi thiét ké, chinh dinh gia tri cai
dit bao vé role trong thyc té doi hoi phai tinh toan, thi nghiém hiéu chinh hodc ding phuong phap
phap mé phong, chay thir nghiém so d6 dé danh gia sy phdi hop cua céc role bao vé duge sir dung
trong so d6. Ung dung phan mém Etap chuyén vé phan tich, mé phong, giam sat, diéu khién, toi wu
hoa va ty dong hoa cac hé thong dién dic biét c6 kha nang danh gia sy phdi hop cac bao vé qua dong
dién trong tram bién ap mdt cach hi¢u qua thong qua cac vi tri sy cd trong so dd cung ce”ip dién [2].

1. Truong Dai hoc M6 - Dia chit. Email: hovietbun@gmail.com

59



SO 3 (27) - 2026 PIEN - PIEN TU - TU PONG HOA

2. Tong quan nghién ciru

2.1. Mé phéng so do nguyén Iy tram bién dp 35/6kV

Dua vao so dd nguyén 1y hién trang cta tram bién ap 35/6kV va mang dién cao ap cta toan xi
nghiép mo két hop véi cac phan tir mo phong co san trong phan mém Etap nhu: Ngudn, thiét bi dong
cit, may bién ap, dudng day trén khong va cap, cac phan tir bao vé ... két ndi lai thanh so dd nguyén
1y tram bién 4p 35/6kV hinh 1, mang dién 4p cao ap cua toan xi nghiép mé hinh 2 va nhép thong sd
k¥ thuat ctia cac trang thiét bi trong so d0 hién trang vao phin mém mé phong [3].

Hinh 1. So d6 mé phong tram bién ap 35/6kV cua xi nghiép mo

Y rp— I LT :'-'
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2.2. Mo phong ché d¢ lam viéc binh thwong cua tram bién ap 35/6kV

Str dung module phéan b cong suit (Load Flow) trong phdn mém etap [4], [5]. Chay phan tich
phan bé cong sut, trén so dd moé phong mot soi hinh 1 ctia Etap nhiing gia tri ¢ hinh 2 (dwoc thiét
lap dé hién thi hodc khong hién thi) nhu dong cong suét tai cic nut, phan tram dién ap va goc pha
dién ap nut, ...ngoai ra con hién thi nhitng canh bao bang mau dwa vao nhitng gidi han canh bao
duoc thiét 1ap. Viéc hién thi sb liéu mot cach truc quan giup cho viéc van hanh tram bién ap 35/6kV
& cac xi nghiép mo tré nén dé dang hon va nhan dién nhiing thay doi c6 kha ning gay anh huong
ché d6 1am viéc cua hé théng.

Ngoai ra viéc chay phan bd cong suat trén phan mém con cai dat cac thong so tinh toan bao vé
dong dién trong céac tii & tram bién ap tir d6 gitp cho viéc kiém tra lai thong sb cai ddt va phdi hop
bao vé trong tram bién ap khi cho chay trén phan mém.

Hinh 3. Két qua van hanh tram bién 4p 35/6kV khi mé phong ché d6 lam viéc binh thuong

B 1l L

3. Két qua nghién ciru va thdo luan

Bdo vé qua dong dién dugc str dung trong so dd nguyén 1y tram bién 4 ap la loai bao vé don glan
va hiéu qua nhat duoc ap dung rong rdi trong moi mang di¢én v6i chire nang chinh la chéng céac
hién tuong ngin rnach ké ca ngan mach cham dat xay ra trong hé thong dién [6,7]. Bé dam bao tinh
chon loc cua bao vé c6 thé thuc hién theo 2 nguyén ly: bao vé qua dong c6 thoi glan duy tri va bao
vé qua dong tac dong tirc thoi chinh dinh theo dong ngan mach ngoa1 Béo vé qua dong c6 Vung tac
dong thay doi phu thudc vao tinh trang sy c6 va ché do lam viéc cua mang dién, do d6 co thé s& co
moét s phan nao dé cua ddi tugng khong duoc bao vé. Dé han ché didu d6 thuong két hop cac bao
v¢€ khéac nhau va cac bao vé qua dong thuong dugc bd tri sao cho céac vung tac dong cua nd lan sang
cac ving cua bao vé khac va duoc kiém tra bang cach str dung module phdi hop cac thiét bi bao vé
(Star—Protectlon&Coordlnatlon) trong phan mém etap [4,5].

Viéc phdi hop bao vé dugc thyc hién theo hai cich sau:

a) Mo phongphoz hop bdo vé voi dac tinh thoi glan doc lap

Viéc phéi hop thoi gian tac dong cia cac bao vé c6 dic tinh doc lap tuong dbi don gian, trugce
hét can chon thoi gian khoi dong cho bao vé xa ngudn nhét, sau d6 thém vao mot sd gia thoi gian
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cho cac bao vé gﬁn hon da dé dam bao d6 chon loc can thiét, tire 1a [8,9]:
tn=tn-1 + At
At g01 1a cAp chon loc Ve thoi glan
Sau khi cai dat cac thong sO vao role ¢ céc tu dau vao, tu khoi hanh cung véi cac cap thoi gian.
Chay so d6 md phong gia sir cho su ¢0 tai ti khéi hanh so 3 trén so d6 mo phong nhan thay su phdi
hop bao vé theo dung timg cip tac dong 1->2->3 nhur thé hién cac sb trén hinh 4.

Hinh 4. M6 phong kiém tra sy phdi hop bao vé qua dong dién khi su ¢d
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Dua trén dac tinh thoi gian doc 1ap cta role tai 3 td nhu hinh 5 cho théy bao v¢ tac dong dam
bao tinh chon loc.

Hinh 5. Bao vé role qua dong dién véi dac tinh thoi gian doc 1ap
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b) Mé phéng phéi hop bao vé véi ddc tinh thoi gian phu thude giéi han

Hién nay cac phuong phép tinh toan chinh dinh ro le qua dong véi déc tinh thoi gian phu thudc
da dang vé chiing loai va tiéu chuan nhung thong thuong hay chon dic tinh thoi gian phu thudc theo
chuan dudng cong cua IEC [8,10]:

t=X8 11

()

Trong d6: t - thoi gian hoat dong cua role, s;

Is - dong dién khoi dong cia role, A;

I - dong dién ngz“in mach, A;

k — boi s thoi gian;

L - hing sd.

Céac tham sb o va B dugc dung dé xac dinh do ddc dic tinh cta role va héng s6 L theo tiéu
chuédn IEC cuia role qua dong dugc cho trong Béang 1.

Bang 1. Cac tham s cta role qua dong theo tiéu chuin IEC

bac tinh o B L
Déc chuan 0,02 0,14 0
R4t dbc 1 13,5 0
Cuc dbc 2 80 0

Sau khi cai dat role véi dac tinh phu thudc dbc chuan [11,12] va chay m6 hinh m6 phong nhu
hinh 4 va cho thay su phoi hgp bao vé nhu truong hop déc tinh doc 1ap. Dya trén ddc tinh phu thude
doc chuan cua role tai 3 tu va két qua phoi hgp bao vé trén cho thay bao vé tac dong dam bao tinh
chon loc.

Hinh 6. Béo v¢é role qua dong dién véi dac tinh phu thudc

Theri gian tac déng Tna
diiu vao may bién ap

Thdi gian thc dong
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Theri gian tdc dong
Tu kheéri hanh s6 3 B . g

Dong dién s ch

I R R

+ Chay md phong kiém tra sy phdi hop bao vé & mot khai hanh cung cép dién cho mot may
bién ap co bao vé bang cau chi ¢ phia cao ap trén hinh 7. Két qua mo phong khi su ¢ xdy ra trén
thanh cai may bién ap phia 6,3kV cho thdy sy phbi hop ctia cac bao vé theo dung timg cip tac dong
1->2->3 nhu thé hién cac sd trén hinh 7 dam bao tinh chon loc cling nhu trén dac tinh tac dong cia
bao vé role qua dong dién va cau chi trén hinh 8.
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Hinh 7. Kiém tra sy phdi hop bao vé qua dong dién khi sy ¢d tai thanh cai may bién ap phan xuong
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Hinh 8. Déac tinh tac dong ctia bao vé role qua dong dién va cau chi
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4. Két luan va kién nghi
Phéi hop bao vé qua dong dién trong tram bién ap 35/6kV oy nghla hét strc quan trong dé dam

bao 1031 trir dung khoi hanh bi su ¢b tranh hién tuong bi cit vugt cap gop phan nang cao do tin cay
cung cap dién cho xi nghiép mo.

Khi str dung ph?m mém Etap gitp cho nha vén hanh, thiét ké cai dat thu cac thong s6 tinh toan

cua bao v€ qua dong sau do tién hanh chay mé phong kiém tra sy co tai vi tri bat ky trén so d6 cung
cap dién cua tram bién ap deé kiém tra kha nang cat phoi hgp cua cac bao vé dac biét 1a bao vé qua
dong dién.

Ung dung phan mém Etap trong md phong toan bd so d6 nguyén 1y cung cap dién chi tiét cua

tram bién ap 35/6kV giup ich cho viéc quan 1y van hanh, kiém tra cic thong sd k¥ thuat cia mang
dién dugc thuan tién va nhanh chong.
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