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Loi mé dau

Trong hé thong dién, ludi dién phan phdi 1a mét xich quan trong dam nhiém chirc ning
cung cip dién ning tir tram bién 4p dén cac ho tiéu thu. Cung véi sy gia ting manh mé
ctia phu tai dién trong cac khu dan cu, khu cong nghiép va thuong mai, yéu cau vé mot
hé théng phan phdi van hanh 6n dinh, ton that thap va an toan ngay cang trd nén cap
thiét. Dé dap (mg yéu cau do6, viéc phan tich, tinh toan va mo phong ludi dién phan phodi
khong chi gitip danh gia kha ning cung cip dién ma con 14 co s& dé trién khai cac giai

phap bao v¢ va to1 wu hoa van hanh.

Mot trong nhitng ndi dung quan trong trong tinh toan ludi dién 1a phan bd cong suét,
nham dam bao dién nang duoc cung cap hop 1y, tranh qua tai cuc bg, ton that 16n va mat
on dinh dién ap. Bén canh do, bao v¢ ro le dong vai tro then chét trong viéc phat hién
va loai trir nhanh chong céc su cd, gitp nang cao do tin cdy va an toan cho hé thong. Su
phéi hop giita tinh toan cong sudt va bao vé ro le 1a mot yéu cau quan trong trong thiét

ké va van hanh luéi dién hién dai.

Xuat phat tir thuc tién d6, nhom em di chon dé tai “Tinh toan mé phéng lwéi dién
phéan phdi” 1am nodi dung cho do an tot nghiép. Dé tai khong chi gitip nhom em van
dung kién thirc chuyén nganh dé giai quyét bai toan thuc té ma con 1a dip dé rén luyén
k¥ nang mo phong trén phan mém chuyén dung, va hiéu rd hon vé mdi lién hé giita phan
bb cong suat va hoat dong ciia cac bao vé ro le. Pay ciing 1a dinh huéng chuyén mén
ma nhém em mong mudn theo dudi trong twong lai, gop phan ning cao hiéu qua cta hé

théng dién quéc gia.



CHUONG 1: TONG QUAN VE TRAM PHAN PHOI

1.1. Khai niém vé tram phan phéi

Tram bién 4p phan phdi 1d mdt mat xich quan trong trong hé théng dién, dong
vai tro chuyén ddi va phan phdi dién ning tir ludi truyén tai dén cac phuy tai tiéu thu. Day
khong chi 14 noi diéu chinh dién 4p ma con 1a trung tim diéu khién, bao vé va giam sat

lué6i dién phan phdi.
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Hinh anh cac phan doan cua hé théng dién
Chtc nang chinh cua tram phan phdi dién 1a phan phdi dién nang dén cac khu
vuc va ngudi dung khac nhau. N6 didu chinh va diéu phdi dién ning dé dam bao ring
cac khach hang nhan duogc dién ning 6n dinh va du dé dép tmg nhu ciu str dung cta ho.
Tram phan phdi dién ciing c6 nhiém vu bao vé hé thong khoi cac su ¢ dién va dam bao
an toan cho nguoi st dung.
1.2. Vai tro ciia tram phan phoi
Tram bién ap phan phdi khong chi don thudn 1 noi ha thap dién ap, dong vai
tro then chét trong viéc dam bao dong dién chay thong sudt, an toan va hiéu qua tir ludi
truyén tai dén timg diém tiéu thu cudi ciing. Ngoai viéc chuyén dbi dién ap, bao gom

cac chtrc nang cot 161 ve ky thuat, kinh té, van hanh va an toan.



Vai tro clia tram phan phdi dién con bao gdm kiém soat va giam sat hé thong
dién, phan phdi cac loai dién ning khac nhau nhu dién ap cao, dién ap thap va dién ap
trung binh. N6 cling dam bao réng viéc phan phéi dién nang dugc thuc hién mot cach
hiéu qua va khong gay anh hudng dén chat luong dién ning.

Tram phén phdi dién thuong dugce xay dung va quan 1y boi cac cong ty dién
Iirc hodc cac nha cung cép dién. Chung thudng duoc trang bi cac thiét bi nhu may bién
ap, may chuyén d6i va bo diéu khién dé diéu chinh va diéu phdi ludng dién. Cac tram
phan phéi dién c6 thé duoc xay dung trong cac toa nha, trén mit dat hodc dudi long dat,
tuy thudc vao yéu cau va diéu kién cu thé cua khu vuec.

Céc tram phan phdi nhan dién cao thé tir hé thong truyén tai , bién d6i dién ap
thanh murc phan phdi va sau d6 dan dong dién dén cac dudng day phan phdi. May bién

ap duoc sir dung, gitp ha dién ap tir muc truyén tai xudng mirc phan phbi.

Transmission Distribution

Transformer Circuit Breaker
Busbar

Cdc khdu truyén tai va phdn phéi dién

Dién sau d6 chay qua mot loat thanh cai , 1a nhirng dng dic hodc rong duoc st
dung dé din dién. Chang duoc str dung vi cac dudng day dién trong tram bién ap nim
gan khu vuc 1am viéc va viéc st dung day kém 6n dinh hon s& nguy hiém, dic biét 1a
trong diéu kién gid. Céc thanh cai két nbi véi may cit. N6 bao vé day khoi tinh trang
qua tai hodc qua nhiéu ampe tao ra qua nhiéu nhiét.

Tram bién ap cling co thé bao g6m cic bo diéu chinh dién ap nhu tu dién , 10
phan tng hoic bo bu tinh (SVC) cho phép quan 1y dién ap khi tai thay doi trén cac duong
day do tram bién ap cung cap; thiét bi bao vé bd sung; va nhiéu loai thiét bi truyén thong
va diéu khién khac nhau bao gém két néi SCADA vdi trung tim diéu hanh phan phdi.

Trong nhiéu trudng hop, dién sau d6 di chuyén ngam qua ria tram bién ap, 1én
cot dién va vao cac duong day phan phdi quanh co trén cac dudng phd va xa 16 dé cung
cap dién cho ngudi dung cudi.

Mot tram phéan phdi phtic tap hon c6 thé c6 thém cac duong ddy truyén tai di
vao tram, cic may bién ap bo sung dé xtr 1y cac dién ap truyén tai va phan phdi co thé
khac nhau, va nhiéu dudng day phan phdi hon ¢ phia thr cap cua tram dé truyén dién

theo nhiéu hudng khéc nhau.



1.3. Céiu triic ciia mt tram phan phdi

Tram bién ap phan phdi 14 noi tiép nhan dién ning tir ludi dién trung thé (thuong
1a 22kV hodc 35kV & Viét Nam), sau d6 ha ap xudng dién ap thap (0.4kV hoic
380/220V) dé cung cip cho ho gia dinh, thuong mai va cong nghiép. Cau tric co ban
clia mot tram bién ap phan phdi bao gdm cac thanh phéan chinh sau:
1.3.1. May bién ap lwe

Chtrc ning: Bién d6i dién ap tir trung thé xudng ha thé.

Loai pho bién:

- May bién ap dau: C6 bon chira diu dé 1am mat va cach dién. Dung nhiéu trong
cac tram ngoai troi.

- May bién ap kho: Cach dién bang vat liéu ran (nhu epoxy resin). Dung trong
nha, noi can an toan chay nd.

1.3.2. Ti trung thé

Chtrc nang: Pong cit, bao vé va phan phdi dién ap trung thé dén may bién ap.

T T S T , ’

Hinh anh ti dién trung thé

Thanh phan chinh:
- Cau dao cach ly
- May cat



- Relay bao vé
- B6 diéu khién déng cat

Loai tii phd bién: Ta RMU (Ring Main Unit), ta GIS (Gas Insulated Switchgear)
dung khi SFs dé cach dién.

1.3.3. Ti ha thé
Chtrc niang: Phan phdi dién ha ap ra cac phuy tai.
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Hinh anh ti dién ha thé
Thanh phan chinh:
- Aptomat tong (MCB/ACB)
- Aptomat nhanh phan phbi (MCB nhanh)
- Thiét bi do ludong (ddng hd Volt, Ampere, cong suit)
- Thanh cai
1.3.4. H¢ thong bao vé va diéu khién
Churc nang: Giam sat va bao vé thiét bi khoi cac su ¢b nhu qua tai, ngén mach,
mit pha,...Gom:
- Relay bao vé qua dong, cham dat, mat pha
- Thiét bi dong cat tu dong
- Hé théng SCADA
1.3.5. Hé théng do lwong



Bao gom:

- Bién dong

- Bién dién ap

- Cong to do dém dién ning

Chtrc nang: Do chinh xac lugng dién nang tiéu thy, phuc vu muc dich thuong
mai va quan ly van hanh.
1.3.6. Hé théng tiép dia va chdng sét

Chirc nang: Pam bédo an toan cho nguoi va thiét bi khi xay ra hién tugng ro ri
dién hoac sét danh.

Bao gém:

- Coc tiép dia va day dan ndi dat

- Thiét bi chdng sét van
1.3.7. Hé thong day din va cap dién

Day trung thé: Két ndi tir ludi dién trung thé dén ta trung thé.

Day ha thé: Dan dién tir ti ha thé dén phu tai.

Yéu cau: Day dan phai du tiét dién, chiu nhiét, cach dién tot va lap dat dung k¥
thuat
1.3.8. Nha tram hoic két ciu lip dat

Tram trong nha : Lap trong nha bé tong hoic toa nha ky thuat.

Tram ngoai troi: Thiét bi dit trén nén bé tong c6 mai che.

Tram treo cot: Lép trén try dién bé tong ly tdm, thuong dung cho khu vyc ndng
thon.



CHUONG 2: CAC PHAN TU TRONG TRAM PHAN
PHOI
2.1. My cit
a. Khai niém
May cit 1a thiét bi dién cao ap ¢ chirc nang dong, cit mach dién ca trong diéu
kién lam viéc binh thuong va khi c6 su cb, ddng thoi co kha ning dap hd quang phat
sinh khi ngit mach.
b. Chirc nang
May cat dién 1a thiét bi dong cat mach dién tu dong, dung trong ludi dién trung
va cao ap, co vai tro bao vé va diéu khién hé théng dién.
- Baové hé théng khi co su b, ngén mach, qua tai
- Pong cit dong dién co tai
c. Cau tao

1
2
5
-3
4

1. Budng dap ho quang.

2. St cach dién do.

3. Tru do. ‘ 7

4. Tu dién diéu khién.

5. Hop thao tac



d. Nguyén ly dip ho quang:

Dang mo:

tiép diém chinh tién diém hd anane
1: TAm déu ndi 5: Ong thoi (16 phun)
2: Tru d& tiép diém chinh 6: Tiép diém xy lanh
3: Tiép diém chinh 7: Try d& (phan dé)
4: Tiép diém hd quang 8: TAm du ndi

Trong qua trinh m&, tiép diém chinh (3) m& trudc tién va dong dién chuyén mach
dén tiép diém hd quang van con dang dong. Khi tiép diém phu ndy md, hd quang s&
duoc phat sinh (4). Trong cung thoi gian nay, tiép diém xy lanh (6) di chuyén di vao
trong tru d& (7) va nén khi dap hd quang tai d6. Diéu nay gay ra ap luc ép khi thoat ra
theo hudéng nguoc lai, qua tiép diém xy lanh dén tiép diém hd quang, & d6 nd s& dap tat
hd quang.
2.2. Dao cach ly
a. Khai niém
Dao cach ly 1a thiét bi dung dé cach ly mach dién tao khoang cach an toan nhin
théy dugc phuc vu cho qua trinh van hanh, sita chira, thi nghiém cac thiét bi.
b. Chirc nang

- Tao khoang cach an toan troong thiy duoc
c. Ciutao



file:///C:/Users/ACER/chanh/May%20cat-Chanh27-02-2008/3AP1-arcing.mpg

1- Bé DCL 6- Tru xoay (st d&) DCL

2- Tt diéu khién DCL 7- Tay don tiép diém DCL
3- Thanh truyén doéng DCL 8- Tiép diém dong DCL
4- Pia truyén dong DCL 9- Tiép diém dong DTD
5- Tryc truyén dong DCL 10- Ta truyén dong DTD

2.3. My bién ap

a. Khai niém

May bién ap la moét thiét bi dién tir tinh, 1am viéc trén nguyén ly cam tng dién

tir, bién doi tir cdp dién ap nay thanh cap dién 4p khac, véi tan sb khong thay ddi.

b. Churc nang

- Bién doi dién ap

- Truyén tai dién nang di xa

c. Ciu tao
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Thung dau chinh
Canh tan nhiét
Moc cau rudt may
St cao ap

Binh dau phu

Mac may

Van xa va ldy mau
Viu bit tiép dja




d. Nguyén ly hoat dong

Mady bién &p c6 nhiém vu bién doi di€n ap dua trén hién tugng cam tng dién tur.

Q

Day quan so cip c6 N; vong, ddy quan thir cip co6 Na vong. Cap dién ap U; xoay
chiéu vao day quan so cap, s& c6 dong dién so cap I1. Day quan thir cdp ndi véi tai.

Dong 1; sinh ra tir thong @ bién thién chay trong 16i thép c6 chiéu nhu hinh v&, qua
day quan so cip va thir cap va la tir thong chinh ctia may bién 4p.

Do dong dién I; bién thién nén tir thong @ ciing bién thién, theo quy luat cam tng
dién tir, & cac day quan co stc dién dong cam tng.

Tir thong @ bién thién heo ham sin

b=, sinwt
Strc dién dong day quin so cap e
dJ d(D, sinwt)
e =-w, =-Ww,
dt dt

e, =—w,J, wcoswt =2r f.w D, sin(ot —90)
e, =4,44 f.wD 2 sin(wt —90)
Tri hiéu dung cua stre dién dong so cip

E =444fwQJ,



Ta suy ra
e, =2 sin(ct —90)
Strc dién dong day quan thir cip ea:

dJd d(D, sinawt)
e =—-W,—=—-W, — 24—
dt dt
e, =—w,Jd wcosot =2xf.w,J, sin(oxt —90)

e, =4,44 f w,@ 2 sin(ewr —90)
Tr1 hi€u dung cua strc dién dong thur cép
E,=4,44f W,
Ta suy ra:
e, =2, sin(cwr —90)
Tri hiéu dung cua strc di€én dong so cép va thu cép

E_N_,
E2 N2

Vi k 1a hé s6 bién ap
Bo qua ton thét trén cac day quan ta cé U, ~ E,,U, ~ E,

U _E_N_,
U2 E2 N2

Bo qua ton hao trong may bién ap, c6 thé coi gan diing

Ul =U,l,
U _L_,
2 [1

Trong d6 néu:

k>1: May bién ap ha ap

k<1: May bién ap ting ap

Ngoai tir thong chinh @, trong may bién ap con co tir thong tan. Tir thong tan moc

vong lay cac day quan va tan ra ngoai khong khi.

2.4. My bién dién ap (TU)



a. Khai niém:

TU la thiét bj dién dung dé bién ddi dién ap cao xudng dién ap thap hon phu hop
v6i cac thiét bi do luong, bao vé, diéu khién.
b. Chire nang:
- Do luong
- Cfip tin hiéu cho ro le dé bao vé hé théng
- Cung cp tin hiéu diéu khién
c¢. Chu tao:

T 1- Phan dau TU
1 : 2 2- Khéi bu

' 3- Sir cach dién

4- Phan tu tac dung

5- St xuyén trung gian

3 6- Thung thép ma kém ngam dau
7- Hop dau ndi dau ra tha cap
" 8- Cac dau ra thtr cap

9- May bién ap cam tng trung gian va
cudn day bu

2.5. M4y bién dong dién (TI)

a. Khai niém:

TI 1a thiét bi dién dung dé bién dong dién cao xudng dong dién thap phu hop véi
cac thiét bi do luong, bao vé, diéu khién.
b. Chirc nang:
- bo luong
- Cép tin hiéu cho ro le dé bao vé hé thong
- Cung cp tin hiéu diéu khién
¢. Ciu tao:



. = g 1- ]?ﬁu n(f)i SO cAp
g "t?:’ti _=m 2- Ong dau glﬁn no
o j: S 3- Vit nap dau
. (pee—— 4- Sicichdien
o T 5- Hop dau ndi thir cap
2 15 = 6- Céc dau ndi thir cap
= z3 7- Van xa du
8- Dau ndi dat
i {2 9- Tam nap dém
=% 10-Vau nang
& 11-B9 chi thi mirc dau
- : 14 = 12- Cach dién cao ap ,
2 ~ TR =4 g 13-Cac 101 va cudn day thtr cap
e g = 14-Cudn day so cap

15- Pau may bién dong

2.6. Chong sét van
a. Khai niém:

Chéng sét van (CSV) la mot thiét bi bao vé trong hé théng dién c6 nhiém vu chéng
lai hién twong qua dién ap gy ra bai sét danh truc tiép hoic gian tiép, song qua dién ap do
dong cit thiét bi, su c¢b trong luéi dién.

b. Chirc nang:
- Chdng qua dién ap
c. Ciu tao:



1- St cach dién

2- L6 gidi phong ap luc
3- Pém kin

4- Man chan giam ap
5- Lo xo0 nén

Pién trd phi tuyén

(@)
1



2.7. Dao tiép dia
a. Khai niém:

Dao tiép dia 14 mot thiét bi chuyén dung trong hé thong dién trung va cao ap
dé néi truc tiép phan mach dién xudng dat tao dicu kién an toan cho nhan vién bao

tri, stra chira.

b. Chirc nang:
- Bao v¢ an toan cho nguoi khi dang sura chira
- Xa dién tich tinh
2.8. Recloser
a. Khai niém chung:

Recloser ( tu dong dong lap lai ) 1a thiét bi d(’)ng-cét tu dong trén ludi dién trung
ap, c6 kha nang tu dong dong lai sau khi cat dién do su ¢b tam thoi. Thiét bi nay duogc
lap dat trén duong day phan phdi dé nang cao do tin cay cung cap dién.

b. Ciu tao ciia recloser:
Mot Recloser gdm 2 phan chinh:
- Phan chinh:

+ B cuc dong — cit: Gom céc tiép diém chinh dé dong ngat dong dién.
+ Binh chtra méi chéat cach dién va dap ho quang: C6 thé dung SFs hoic dau
cach dién.
+ Cam bién dong dién va dién ap: Puoc tich hop dé giam sat dong va dién ap
trong hé thong.
- Tu diéu khién:
+ B0 diéu khién k¥ thuat s6 (Relay diéu khién): Tich hop chiic nang bao vé, do
luong, tu dong tai dong.
+ Pin/bd ngudn dy phong: Pam bao hoat dong trong diéu kién mat nguon.
+ Giao dién nguoi dung: Man hinh, ntt bam, hodc céng két ndi SCADA.
c. Nguyén ly lam viéc:
Recloser hoat dong theo nguyén ly:
Phat hién su c¢b (qua dong, ngin mach) nhd cam bién va ro le tich hop.Ngit mach dién dé cach
ly su ¢d.Sau mot khoang thoi gian dinh trudce, Recloser ty dong dong lai:
Néu su ¢b da duge khic phuc (vi du nhu sy ¢d tam thoi do sét), thi hé théng tiép tuc hoat dong
binh thudng.Néu su ¢b van con, Recloser s& tiép tuc 1ap lai qua trinh cit— dong theo sb 1an cai dat. Néu
sau so 1an tai dong ma su ¢ van ton tai, Recloser s& khoa & trang thai ma, can sy can thié€p ctia nhan

vién van hanh.



CHUONG 3: BAO VE RO LE

3.1. Tong quan
3.1.1. Lich sir hinh thanh va phat trién ro le

Vao nam 1900, ro le bao vé co dién dugce dé xuit boi tac gia Stillwell muyc dich
dé bao vé cho hé théng dién. Sau khi sang 1ap, nhém nghién ctru xay dyng mot nén tang
1y thuyét va timg budc 1am chi dugce cong nghé thiét ké. Phat trién tir cac loai bao vé
qua dong thong thuong dén cac loai bao vé khac nhu ro le bao vé qua dong c¢6 hudng,
bao vé khoang cach, bao v¢ so 1€ch,... Mac du con kha nhiéu han ché vé cac thong $6
chinh dinh, chtrc nang va tiép diém dau ra tuy nhié no 1a nén tang dé phat trién ro le bao
vé sau ndy. Theo xu huéng phat trién cong nghé trén thé gidi co nhiéu hang san xuét ro
le bao vé ndi tiéng va duoc tin ding nhu: Schneider (1951), Siemens (1970), General
Electric — GE (1980), Schweitzer Engineering Laboratories — Sel (1984), ABB thanh
1ap nam 1988 trén co so cua hai cong ty Sweden va BBC cua Switzerland,....

Cho dén hién nay phat trién va hinh thanh ba chung loai ro le bdo vé: co dién,
tinh va k¥ thuat s sau hon 100 nam.

Ro le bao vé co dién 1a thé hé dau tién co ciu don gian bao gém: cudn day dau
vao, 10 xo va tiép diém dau ra. Khi tin hiéu dau vao tao ra luc tir truong 16m hon luc co
khi ctia 10 xo thi tiép diém dau ra s& dong kich hoat chirc ning bao vé. Thay d6i cac nic
thang dat (TAP) s& 1am thay doi gia tri tac dong ctia ro le hodc c6 thé diéu chinh vit diéu
chinh 10 xo.

Nam 1950 ro le tinh bit ddu xuét hién thay thé cho ro le co dién. Cung vd6i su
tién bo vé linh kién dién tr ro le tinh duoc thiét ké nho gon, nhe va kinh té. Ro le chuyén
d6i tin hiéu trong tu dong va ap dau vao thanh dién 4p DC ¢6 gia tri 3-5 Vi thong qua
cac b linh kién dién tir da thiét ké co trong ro le. Tuy nhién nhuge diém cua ro le nay
1a d& tac dong nham khi cac linh kién dién tir bi hong hodc céac 16i tir ngudng cung cap.

Ro le k¥ thuat sb str dung vi xir 1y c6 cai dat thuét toan voi dau vao 1a tuong tu
va sb, dau ra 1a s6 va dén LED. Gia tri chinh dinh duoc cai dat bﬁng phim bam va ro le
bao vé dua vao thuat toan dé dua ra quyét dinh. Ro le ky thuat $6 mang lai mdt s uu
viét vé k¥ thudt nhu do tin cdy, phan tich su ¢, giam thiéu s6 lugng bang di¢n va gidm
chi phi kiém tra dinh ky, thiét bi nay co thé két ndi mang thong tin nham phuc vu cac
giai phap SCADA. Theo timg hing thi cac ro le bao vé k¥ thuat s6 sé tich hop nhiéu cac

tinh ndng hién dai khac nhau nhung n6 phai dam bao duoc cac ti€u chuan sau:



- Churc nang bao vé

- Chirc nang diéu khién

- Churc nang giam sat

- Chirc nang truyén théng

- Churc nang tin hiéu

- Churc nang ghi su kién.

3.1.2. Hé thong ro le bao vé ky thuit so
Hién nay ¢ Viét Nam ro le bao vé k¥ thuat sb truyén thong co cac loai modun

sau:

- Moédun dau vao tuong ty va sb.

- Moddun chirc nang bao v¢.

- Mobdun ngudn.

- Modun chuyén dbi twong tu - s6 (A/D).

- Mbdun déu ra.

- Moédun truyén thong, giao tiép.

Ro le bao vé ki thuat sd phai phat hién va giam sat duoc cac sy ¢6 hay hu hong
n6i bd nhu phan mém cai dat, phan ctng va mach ngudn cp dién dé tir 46 c6 thé duara
canh bao hodc tin hiéu di khoa cac chirc ndng bao vé.

Ro le bao vé lam viéc theo tin hiéu dién va lién két v6i hé thong dién thong qua
cac CT, VT. Tin hiéu dong dién, dién 4p qua bo bién ddi dau vao s& duoc so sanh véi
gia tri cai dat cia ro le va néu vuot qua hay kém ngudng nay thi ro le sé& tic dong dua

tin hiéu di cat cac MC lan can va dua ra canh bao.




3.1.3. Cac yéu t6 giy hw hong ro le bao vé k¥ thuat sé

Ro le bao vé 1a mot thiét bi dong vai trd quan trong trong qua trinh hoat dong va
van hanh Hé Théng bién. Tuy nhién, no cling co6 tudi tho va bi hu hong. Vi vay, ta can
phai cht y dén cac yéu t6 lién quan 1am hu hong thiét bi bao vé dé tir d6 dua ra giai phap

khic phuc va bién phap hop 1y. Cac yéu td giy ra hu hong 6 ro le bao vé:

- Yéu t6 ngudn dién:

Ro le mudn hoat dong ding thi can dugc cAp ngudn dién 6n dinh va nim trong
khoang cho phép, diéu nay thuong duoc ghi rd trén nhin thiét bi. Chang han nhu role
Schneider P443 ¢6 thé dung ngudn mét chiéu tir 110 dén 250 VDC hodc xoay chiéu tir
100 dén 240 VAC. Néu cap sai nguon dién (qua cao hodc qua thap), role c6 thé khong
hoat dong duoc, tham chi bi hu hoac lam viéc sai. Khi role khong hoat dong, can ngét
nguon bang cach cat CB (aptomat) dé tranh gay thém hu hong.

Diéu khién may cét bang ro le: Trong so d6 diéu khién, role thuong diéu khién
dong/cat may cat (MC). Co6 mot dau vao goi 1a BII dung dé theo ddi mach diéu khién.
Nguén cap cho dau vao nay thuong gidng véi ngudn chinh (vi du: 110V hodc 220V
DQC). Néu dau ndi sai, dic biét 1a dau nguoc cyc hodc dung sai dién ap, role co thé hu
hoac khong nhan tin hi¢u diung. Diéu nay co thé 1am hong ca cuon dong hodc cudon cat
clia may cit. Vi vy, khi thiét ké, can nbi dung céc tiép diém phu nhu 52a va 52b dé role
biét duoc may cat dang o trang thai dong hay cat, tir d6 phan ng chinh xac. Mot sb

hing san xuit con yéu cau thoi gian tré nhat dinh (vi du hon 500 ms) dé tin hiéu 6n dinh

- Yéuto co hoc:

Role bao vé k¥ thuat s (RLBV KTS) c6 thé bi hu hong do cac nguyén nhan lién
quan dén co khi hodc ciu tao vat 1y bén trong. Nhimng hong hoc nay thuong xdy ra sau
mot thoi gian dai sit dung hodc do 16i tir khi lap dit, san xuat. Mot s nguyén nhan
thudng gap gom:

+ L&i trong ban mach in: C6 thé do mdi han khéng chic chén, hodc do rung
dong 1au ngay lam nut gay mach.

+ Va cham hoic rung lac manh: Khi role dang hoat dong ma bi va dap hay rung
manh, vi du nhu khi di chuyén thiét bi, ciing c6 thé lam hong cac tiép diém hodc linh

kién bén trong.



+ Bat/tat MCB khi c6 tai: Néu cit hodc dong cau dao ngudn cap cho role (MCB)
khi dang c6 dong dién 16n, ¢ thé gay tia lira dién, lam hong tiép diém hodc khién role
tac dong sai.

Du nhirng 151 trén khong 1am role mét chirc ning hoan toan (dén bao "Healthy"
van sang), nhung chung c6 thé 1am may cit khong hoat dong dung luc can thiét, giy anh
huong dén viéc bao vé va van hanh hé théng dién. Vi vay, can phat hi¢n va xu 1y kip

thot dé tranh sy ¢6 lan rong.

- Yéu td khi hau:

Thoi tiét va khi hau c6 anh huong dang ké dén dd bén cua ro le bao vé ky thuat
s6 (RLBV KTS). O Viét Nam, noi c6 khi hau nhiét d6i am, diéu ndy cang tré nén quan
trong. Tuoi tho trung binh ciia RLBV thuong khoang 20 nam. Tuy nhién, céc tai liéu k¥
thuat ctia nha san xuat thudng quy dinh rang ro le ¢6 thé hoat dong tbt trong moi truong
c6 nhiét do tir -5°C dén +55°C va d6 am twong ddi trung binh khong qua 75%, va co thé
chiu dugc do 4m t6i da 1én dén 95% trong thoi gian ngan.

Mic du vay, trén thuc té, mot sé don vi van hanh khong c6 hé thong diéu hoa
hoic may hat 4m hoat dong hiéu qua. Diéu nay dan dén viéc nhiét do va d6 am moi
truong cao két hop véi bui ban 1am ting nguy co cac bd phan bén trong ro le bj dn mon,
gay ra 16i hodc lam hong man hinh LCD, hodc tham chi lam ro le bi treo. Thoi tiét va
khi hau c6 anh huong dang ké dén d6 bén cia ro le bao vé ky thuat sé (RLBV KTS). O
Viét Nam, noi c6 khi hau nhiét d6i 4m, diéu nay cang tré nén quan trong. Tudi tho trung
binh cua RLBV thuong khodng 20 nam. Tuy nhién, cac tai liéu k¥ thuat cua nha san
xudt thuong quy dinh rang ro le c¢6 thé hoat dong tot trong méi trudng cd nhiét do tir -
5°C dén +55°C va d6 am tuong doi trung binh khong qua 75%, va c6 thé chiu duoc d6
am t6i da 1én dén 95% trong thdi gian ngan.

Maic du vay, trén thyc té, mot sé don vi van hanh khong c6 h¢ théng diéu hoa
hodc may hut am hoat dong hi¢u qua. Diéu nay din dén viéc nhiét d6 va d6 Am moi
truong cao két hop véi bui ban 1am ting nguy co cac bd phan bén trong ro le bj dn mon,
gay ra 16i hodc 1am hong man hinh LCD, hodc tham chi lam ro le bi treo

- Y&u t6 moi trudng:
Moi truong xung quanh cling 1a mot y€u t6 rat quan trong co6 thé gay ra hu hong
cho ro le. N6 bao gobm d0 am, hoi nudc, bui ban, cac chat khi gdy an mon va cac hoa
chat 6 nhiém khac. By am c6 thé ngam vao cac by phan vat liéu, gdy oxy hoa (gi sét) va

tham chi lam ngin mach hodc phéng dién bén trong mach dién. Méi truong c6 do 4m



cao cling tao diéu kién thuan lgi cho nAm mdc phat trién trén cac bang mach dién tir
(PCCC) ctia ro le. P& han ché diéu nay, mot s6 nha san xuét sir dung 16p phu dic biét
(16p pht bao vé) trén bé mat bang mach dé chong lai hoi 4m va cac tac dong moi trudng
khac, cling nhu ngin ngira nAm mdc. Ngoai ra, cac thiét bi thir ty bao vé (TBA) ciing 1a
mot trong nhitng nguyén nhan gy nhiéu ddi voi RLBV KTS, va diéu niy can phai dugc
xem xét can than cho nhiéu bd phan dugc lép dat gﬁn nhau. Khi ¢6 su cb hay dong ct

16n x4y ra lam viéc binh thuong cua no.

- Yéu t van hanh:

Viéc thiét bi ro le bao vé (RLBV) hoat dong sai thuong 1a do con nguoi. Khi cai
dit vai tro 1o le, can tuan thu ding quy dinh an toan dé tranh dong dién nham lac c6 su
¢d. Vi du, tram bién 4p (TBA) 110 kV néu khong dugc thiét 1ap dung s& co6 thé gy ra
su cd cham ngén ra ngoai duong day 22 kV khi chay RLBYV tai dién ap 22 kV.

Ngoai ra, dui cac nha san xuat déu co6 hudng dan cap nhat phan mém diéu khién,
song nhiéu don vi lai khong thudong xuyén cap nhat. Diéu nay dan toi viéc phan mém
16i thoi khong tuong thich véi thiét bi hoac khong hd tro cac chirc ning mdi. Mot s6
dong ro le san xuét trudéc nim 2017 (nhu Schneider P139, P445, Toshiba GRD200...)
khong hd tro ddy du, can nang cap firmware néu dung tai TBA 110 kV.

Vé do luong, cac gia tri cong suat P, Q dugc 1y tir RLBV hodc BCU. Tuy nhién,
viéc do nay phu thudc vao chiéu dong dién. Vi du:

+ V&i may phat: cong suat phat ra (P) 13 duong, cong suat phan khang hut vao
(Q) 1a am. Véi duong day: cong suit di ra (P, Q) 1a duong.
+ V&i méy bién ap: cong suat tir ludi vao MBA 1a duong.
Phan 16n 18i do thao tac nham & cac thiét bi nhu may cit, dao cach ly hodc diéu

khién tir xa. Nhitng 15i nay chiém t&i 80% céc su ¢d trong tram.

Phén quyén diéu khién:
Céc thiét bi nhu may cat (MC), dao cach ly (DCL), dao tiép dia (DTD), OLTC
can dugc phan quyén diéu khién 1 rang. C6 2 kiéu phan quyén:
+ Local: diéu khién tai chd
+ Remote: diéu khién tir xa qua HMI, BCU, hoic TTDK
Béng phan quyén:
+ Thiét bi tai tram: diéu khién Local

+ Piéu khién tir xa: dung RCP hodc BCU



+ TTDK: c6 thé ép ché d6 Local tir xa
Cac 16i thuong gap:
Lbi tiép diém hodc mat tin hiéu khién thiét bi hién thi sai trang thi, gy hiéu
nham.
Lénh reset chua dugc thuc hién dung (reset RLBV, GTW, F86).

Khong kiém tra ky trang thai cac khoa chuyén ché do trude khi thao tac.

Diéu khién OLTC:
+ Khi diéu khién ting/giam nic dién ap OLTC, can dam bao cac diéu kién sau:
+ Kiém tra aptomat ngudn cap co & trang thai bat.
+ Pbat dung ché d6 lam viéc: doc 1ap, song song, tu dong hodc thu cong.
+ Giao tiép gitta cac thiét bj phai 6n dinh qua E-LAN.
Céc nat diéu khién c6 thé dat trén:
+ Mat ti diéu khién (Local/Remote)
+ Man hinh diéu khién tir xa Hé thong SmartVU (qua HMI)
Loi thuong gip:
+ HMI chi gtri duoc 1énh don (nhu bat/tat) nhung khéng giri duoc cac 1énh lién
dong (F79, F25...).
+ Céu hinh IEC61850 khong day du khién khong truyén duoc 1énh diéu khién
doi.
+ Khong kiém tra k¥ trang thai cac khoa phan quyén, dan t6i khong thao tac
duogc

3.2. Nguyén ly hoat dong va phwong thirc biao v¢ cia ro le bao vé
3.2.1. Nguyén ly hoat dong cia ro le
Ro le bao vé 1a mot thiét bi tu dong dong vai tro giam sat tinh trang cua doi
tuong bao vé nhu duong day, may phat, may bién ap, dong co,... Khi cé su cd, ro le
bao vé phat hién va dua tin hiéu di cét cac cac phan tir bi su ¢ thong qua may cét
(MO), déng thoi cling dua tin hi€u di canh bao cho nhan vién ca truc van hanh dé kip
thoi sira chira. Mot ro le 1am viéc dung 1 khi dua tin hiéu di cit dung phan tir bi su
b va co lap ving sy ¢d trong thoi gian ngan trong khi chd phuc hoi hé thong. Ro le
lam viée sai khi dua tin hiéu cit phé“m tor khong co6 su ¢ hodc khong dua tin hi¢u di

cat may cat khi c6 sy ¢ xay ra.



3.2.2. Phuwong thirc bao v¢ cia ro le
a) Bao vé duong day truyén tai dién

Trong hé thong dién, duong day trén khong va dudng day cap chiém ty trong
16n nhat. Cac sy ¢d phan 16n xay ra trén cac dudng day nay, vi vay ro le bao vé dudng
day phai ddm nhi¢m nhiéu chuc nang nhu bao v¢ khoang cach, bao vé so 1éch, bao
vé qua dong,... nhdm nhanh chéng phat hién va xt Iy su ¢d giam thiéu rui ro cho hé
thong.

Mirc d6 hu hong cua sy ¢d trén dudng diy thuong rit da dang, twong tu nhu
cac 161 ngan mach, hd quang dién, mai mon hay gy dap do tac dong ngoai luc, thoi
tiét x4u,... Trong cac hé théng dién 16n nhu 220KV hodc 500KV mdi dudong day
thuong duoc trang bi hai hé thong bao vé doc lap. Trong truong hop bao vé chinh
khong lam viéc thi bao vé du phong s€ dua tin hi€u di tac dong kip thoi. Sau khi may
cit ba pha thao tac, ro le can kiém tra dé tranh tac dong dong cat khong dong pha.

b) Bao vé thanh cai

Céc thanh gop dong vai trd khé quan trong trong hé théng dién vi né 1a dau
moi ctia nhiéu phan tir trong hé thong nhu duong dy, may bién ap, may phat, phu
tai,.. nén khi xay ra su ¢ trén thanh gop ciing gy anh huéng nghiém trong dén qua
hé théng dién nén can phai loai trir mdt cach nhanh chong va tin cdy.

¢) Biao vé may bién ap

Bao vé may bién ap c6 thé thuc hién theo cac nguyén 1y khac nhau nd phu
thudc vao cong suit may bién ap, cip dién ap, diéu kién va trang thai cta tram bién
ap tur do co thé han ché dugc cac dang su ¢ va ché do lam viéc khong binh thuong
ctia thiét bi. TAt ca cac may bién ap c6 cac cap dién ap 500 KV, 220 KV, 110 KV déu
phai duoc trang bi bao vé so 1éch may bién ap 87T va chong qua tai 49. Chiic ning
bao vé chdng cham dét phai dugc trang bi cho cac cudn day dau Y va co trung tinh
nbi dat. Bao vé 27/59 duogc sir dung dé giam sat hién tuong qué 4p hay kém ap céc
phia may bién ap. Chirc ning 24 sir dung dé chong qué kich thich dugc trang bi cho
cudn cao ap. Chirc ning 59N phai dugc trang bi cho cac cudn ddy dau Y hay diu A.

d) Biao vé may phat dién va dong co

Hién nay may phat dién c6 nhiéu ching loai cling nhu cong suat dinh mirc

khac nhau. Tty theo thiét ké véi cac yéu cau vé do tin cdy, mic do du phong, do nhay

,... ma ta lya chon phuong thirc bdo v¢ cho phu hgp. Céc chirc ndng cua bao v¢ s€



duogc trang bi theo yéu cu cong nghé ctia nha san xuat may phat dién. Pbi v6i may
phat dién cong sudt 16n can phai sir dung hai hé théng bao vé doc 1ap nhau.

3.3. Céc yéu ciu ddi véi thiét bj bao vé

3.3.1. Tinh tin ciy (Reliability)

Hé théng ro le bao vé can dam bao hai tiéu chi chinh vé tinh tin cay:

- Thu nhét 1a tinh tin cay khi tac dong (dependability), yéu cau ro le bao vé phai
ludn hoat déng diing chirc ning khi hé thdng gip su cb.

- Th hai 1a tinh an toan (security), yéu cau ro le bao vé khong tac dong sai, khong
gy ra cac su ¢6 méi khi hé thong dang van hanh binh thudng. Hai tiéu chi nay
d6i khi c6 thé mau thuin nhau, vi khi tang do tin cay tac dong thi do an toan lai
giam, va nguoc lai. Do do, hé théng bao vé hién dai can phai dugc thiét ké can
bang hop 1y gitra hai yéu t6 nay. Thong thudng, hé sé do tin ciy cia role dugc
thiét ké dat gia trj tir 0,95 dén 0,99.

3.3.2. Tinh chon lgc¢ (Selectivity)

Tinh chon lgc yéu cau hé théng bao v¢ phai xac dinh chinh xac khu vuc bi su
¢ va cach ly ding pham vi d6 ra khoi hé théng dién. Co6 hai khai niém chon loc chinh:
Chon loc tuyét ddi: Bao vé chi tac dong ddi vai pham vi su ¢ hoan toan xéac dinh,
khong anh hudéng dén cac phan khac. Chon loc twong ddi: Bao vé co thé tac dong
trong mot sd truong hop du phong, khi hé théng gip cac su cd phirc tap hodc bao vé
chinh bi 15i.

3.3.3. Tinh tiac dong nhanh (High speed)

Muc dich ciia viéc dam béo tinh tac dong nhanh cho hé théng bao vé bao gom:

- Giam t6i thiéu thiét hai cho thiét bi khi xay ra su cé.

- Giam kha nang lan rong cta sy ¢ qua cac phan tir lién quan.

- Tang tinh on dinh cta hé thong dién khi xdy ra sy cb.

- Pam bao thiét bj bao vé doc 1ap tac dong nhanh, gdp phin nang cao chét luong
dién nang.

Dic biét trong cac hé thong cé nhiéu may phat lam viéc song song, tinh tac
dong nhanh gitip han ché thdi gian gian doan dién 4p va nang cao hiéu qua 6n dinh
hé théng.

Nang cao kha ning phuc hdi va tir dong dong lai duong day sau sy cd.

3.3.4 D¢ nhay (Sensitivity)



Do nhay cta hé thong bao vé phan anh kha niang phat hién cac sy ¢6 nho, dam

bao phat hién va cach ly sy ¢6 ngay ca khi dong dién sy ¢6 khong qua 16n. Do nhay

thuong dugc xéac dinh thong qua hé ) nhay K, dugc tinh dya trén ty 1€ gitra dong

dién sy ¢b nho nhit c6 thé phat hién va dong dién lon nhét trong ché @6 van hanh binh

thuong.

3.3.5 Tinh kinh té (Economics)

Trong thiét ké hé thong bao vé role, ngoai viée dam bao k¥ thuit, can cha y dén

chi phi dau tu, van hanh va bao tri. Giai phap bao vé phai dat hiéu qua kinh té t6i vu,

can ddi gitra mirc do an toan va chi phi hop 1y cho hé thng dién.

3.4. Cac dang su cd trong hé théng dién

Trong ludi dién phan phdi, cac sy ¢b thuong xay ra do anh hudng tir yéu t6 tu

nhién, thiét bi hodc con nguoi. Viéc phan loai cac dang su cd giup dé dang thiét ké

hé thong bdo v¢, nang cao dod tin cdy va an toan:

Su ¢b do ngan mach: Pay 1a dang su c6 pho bién nhét, xay ra khi hai hodc
nhiéu pha (hoic pha va dat) cham nhau. Gém c6 cac dang ngan mach nhu:

+ 1 pha cham dat: Mot pha cham vao dat hodc vat dan ndi dat

+ 2 pha cham nhau: Hai day pha tiép xtc nhau (khong cham dat)

+ 2 pha cham nhau va cham dat: Hai pha cham nhau va déng thoi cham dat

+ 3 pha cham nhau: Ba pha cham nhau, khong cham dat

+ 3 pha cham dat: Ba pha cing cham nhau va cham dét

Su ¢b qua tai: Xay ra khi dong dién tai vuot qua kha nang chiu dung dinh muc
ctia thiét bi hodc duong day trong thoi gian dai

Su ¢d mat pha: Mot trong ba pha bi mat dién hoan toan hoic mot phﬁn, trong
khi hai pha con lai van con dién.

Su ¢ do sét danh hoac hién tuong khi quyén: Sét danh truc tiép vao duong day,
cot dién. Gay qué dién ap dot ngdt, pha hay thiét bi cach dién va lam may cat
tac dong.

Su ¢6 do tiép xtic vat 1y (thién nhién, con ngudi): Canh cay roi vao duong day;
thé la gdy chap; tai nan do thi cong gan luéi dién

Su 6 do thiét bi hong hoc: May bién ap hong cach dién. May cat, dao cach ly
khong van hanh ding.



3.5. Cac loai bao v€ bao vé
3.5.1. Bio vé so léch may bién ap 87T
Trong tat ca cac chuc nang bao v¢ thi bao v¢ so 1éch co thé noi 1a bao vé ¢o vung

bao v¢ 1o rang va tot nhat hién nay.

N6 thuc hi¢n so sanh sy khac nhau gitta dong dién di vao va di ra khéi ddi tuong
duoc bao vé. Ving bao vé 1a khu gidi han giita hai CT & hai dau phan tir. Néu co su sai

1éch giira dong dién vao va ra khoi phan thtr bao vé thi ro le s& tic dong (trip).



Khi van hanh binh thuong trong diéu kién 1y tudng:

! CT-2
1 S ca4 CB2 — 2

2 B—r—

.h af—

‘ 1 ID(/_I = I(‘T-l + I(‘T-Z =( t

Trong diéu kién binh thuong va ¢ su cd bén ngoai thi ro le bao vé khong tac
dong

Ipier=Ict1 + Iect2=0

Khi ¢6 sy co6 trong vung bao v¢:

Local eng F3
| ﬂl CB-1 CB-2 e 2
B I:
@

NG

Khi sy ¢b xdy ra bén trong vung bao vé thi dong so 1éch qua phan tir khac khong

Ipitr = Icto1 + Iet2 # 0

= Luc nay bao vé so léch s€ tac dong.



Trong diéu kién thuc té, dong dién so I¢ch tai cac cuc cua relay khong hoan toan
triét tiéu, ngay cé khi hé thdng hoat dong binh thudng hodc khi xay ra sy ¢ ngoai ving
bao vé. Nguyén nhan chinh Ia do hién tuong tir hoa bat thudng clia may bién dong trong
tinh hudng ngin mach, cling nhu anh hudng cua dién trd cac diy dan trong mach dién.
Pé han ché céc tac dong sai va dam bao relay lam viéc 6n dinh, thuat toan bao vé so
1éch thuong duge b sung thém co ché ham dong. Vai tro cua dong ham 1a giup relay
duy tri do on dinh, ngan chan hién tugng tic dong nham khi khong thuc su co su cb

trong vung bao v¢.

* Bao v¢€ so 1éch ¢6 ham:

I

W—Wl =1

LA LAY

Nguyén tac bao v€ so 1éch co ham: Ipifr > Ires

Khi ¢6 su c6 ngan mach bén ngoai hay ¢ ché do 1am vi¢c binh thuong:

IDiﬁr = |1CT—1 + ICT—2|

Iy, =Ky (|[CT71|+ |ICT—2|)
- IDiff <y
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Khi c6 sy cb bén trong ving bao vé dong so 1éch 16n hon dong ham

IDiff =|]CT—1|
Iies = KH(|]CT—1|)
-1, >1

Diff Res

= Luc nay bao vé so I¢ch ham s& tac dong

* Pwong cong dic tinh bao vé:
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Nhanh a thé hién kha nang nhan biét su c6 nodi bd cua ro le khi xuit hién dong
chénh 1éch nho giira hai phia may bién ap. Dong sai 1éch nay c6 thé do dong tir hoa khi
dong may hodc sai s6 nho tir thiét bi do ludng.

Nhanh b xét dén céc sai sb thay doi ting theo dong tai hodc dong su cd, thudong
do:

+ Do chinh x4c khong cao cua bién dong
+ Thay d6i ddu phan ap ciia mdy bién 4p lam mat can bang ty s6 dong

Nhanh c: Khi ¢6 su ¢b bén ngoai MBA, cic CT c6 thé bdo hoa khong déu, giy
ra dong chénh léch gia. Nhanh ndy mo ta phan dic tinh kich hoat chirc nang khoa bao
v¢ tam thoi, tranh tdc dong sai khi khong co sy cd bén trong.

Nhénh d: Nhanh nay mo ta phé”m dac tinh kich hoat chirc nang khoa bao vé tam
thoi, tranh tic dong sai khi khong c6 su ¢6 bén trong. Luc ndy, ro le s& tac dong ngay

1ap tirc, khong tri hodn thoi gian, dé bao vé thiét bi khoi hu hong ning.

3.5.2 Bao vé so léch dat 87N

Bao vé so 1éch dong dién tht tu khong khong thich hop dé chdéng sy cd cham
dat & may bién ap co trung tinh ndi dat truc tiép, nhung c6 thé ap dung cho may bién ap
c6 trung tinh cach ly hodc c6 trung tinh nhan tao.

Khi can bao vé chdng cham dit cho méy bién ap ndi dat trung tinh, c6 thé chon
gitra bao vé qua dong thtr ty khong hoac bao vé so 1éch dong thr tu khong, tuy thudc
vao dic diém to ddu day va cong suat may bién ap.

Véi bao vé qua dong thu tu khong, tin hi¢u léy tir CT trung tinh hoac tir bo ba
CT lip tai phia trung tinh ndi dat. Néu trung tinh ndi dat qua tong trd, bao vé qua dong
khong dam bao dd nhay cao, va bao v¢ so 1éch dong thur tu khong dugc uu tién lya chon.
Bao vé so 1éch dong thur tu khong khong stir dung co ché ham, ma hoat dong dua trén

viéc so sanh gitra dong trung tinh va dong thur tu khong ctia ba pha



Khi lam viéc binh thuong

IDiff =|IGN|
Iies =Ky (|IGN_3IO|_|IGN+3]0|)
IDiﬁ" <1Res

= Bao v¢ khong tac dong

Khi ¢6 ngan mach ngoai vung bao vé



Ly =|IGN|
]Res = KH (|IGN _310|_|IGN +3Io|) = 2KH (|]GN|)
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Diff < IRcs

= Bao v¢ khong tac dong
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Khi c6 sy ¢0 bén trong vung bdo vé

IDijf :|IGN|
Lo = Ky (g = 315| =Ly +31,]) =0
.. >1

Diff > L Res

= Bao vé tac dong
3.4.3. Bao vé qua dong cit nhanh 50

Bao vé cit nhanh 1a loai bao vé dung dé chéng lai dong ngén mach véi thot gian
tac dong t = 0s . Chinh vi vay nguoi ta sit dung bao v¢ cit nhanh dé loai su ¢ gén nguén
cung cép.

Dong chinh dinh:

l,=k,1

at ** Nng max
Trong d6: Inngmax : DONg ngan mach 16n nhét phia so (thir cap)

Kat - Hé sb an toan léy tr1,2-1,3



Kiém tra d6 nhay:

K — INmin

! Ikd
Trong d6 Inmin 12 dong ngin mach nho nhit ¢ dau ving bao vé va thuong lay 1a
dong ngan mach hai pha.
Yéu cau K, > 1
Luu ¥ rang bao vé qua dong cat nhanh c6 ving chét nghia 1a khi dong sy dién su
¢b nam trong vung chét thi bao vé s& khong tac dong. Chinh vi vy can phai c6 bao vé
qua dong chéng ving chét va du phong cho bao vé nay.
3.5.4. Bao vé qua dong dién TTK cit nhanh 50N
Khi su ¢d xdy ra, dong dién thir ty khong vuot qua ngudng (dong dién khai
dong) ca dit thi bdo vé qué dong dién s& dua tin hiéu di m& may cét dé loai trir sy
cb.
Bao v€ qua dong dién TTK cat nhanh can chinh dinh dong dién khdi dong va
thot gian tac dong.
- Dong dién khoi dong so cap:

I,§Sl= Kat-310—max

+ Trong d6: Io-max : DONg dién thtr tu khong 16n nhat
Ka  :Hésdantoan lay tir1a 1,2
- Dong dién khoi dong thir cap:
lo> = k= Lt
ner
+ Trong d6: ncr : Ti s6 may bién dong
Thoi gian tac dong: t= 0,05s
Vung bao v¢ xét khi su cd 1 pha cham dat ung véi hé sb an toan 1a 1,2:

F
B

@ “-_ ¥ B -

31, .

Ly 1 o T— 31,
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0 Vong bdo vé Ving chét f




3.5.5. Bao v¢€ qua dong co thoi gian 51
Khi dong dién do dugc vuot ngudng chinh dinh, bado v¢ s€ dua tin hi¢u di ct

may cit sau khoang thoi gian t.

Dong chinh dinh:
k .k
] — at’ “mm ]
kd k[v lvmax
Trong do:

Lvmax: 12 dong dién cho phép 16n nhét ddi véi thiét bi can duge bao vé

kmm: 12 hé s6 mé may do anh hudng cia cac phuy tai dong co chay qua chd dat
bao v€. Tuy theo ti 1€ ctia phu tai dong co loai dong co va vi tri dat bao vé dong dién ma
hé s6 md may khac nhau. Thudng hé s6 mo may lay tir 1 + 3.

Kat: 14 hé s6 an toan, hé s6 nay xét dén anh huong sai sb cua thiét bi bién doi
va ctia ro le. P6i véi cac ro le ki thuat sd, cac sai s6 ndy thudng rat bé so véi cac ro le
dién co. Trong chinh dinh, thuong chon ko= 1,1 + 1,5

kev: 12 hé b trd vé cac ro le dién co thuong chon kv = 0,85 + 1

Kiém tra d6 nhay:

Kn — IN min
[kd
Yéu cau Ky > 1,3
* Thoi gian tac dong cua bao vé:
t = TMS. K + L

Trong do:
t: Thot gian tac dong thuc té
I: Gié tr1 dong ro le do duoc
Is: Gid tri dong dién dat trén ro le
TMS = (0,025 + 1,5) Thoi gian tac dong

«, K, L 13 hé s6 dudng cong tra bang dudi day



3.5.6. Bao v¢€ qua dong dién TTK c6 thoi gian SIN
Khi van hanh binh thuong thi dong dién khong can biang c6 ton tai nhung nhod
nén bao vé thir tr khong phai phan biét so véi trudng hop su cd.
Thong thuong dong dién khong can bang cho phép 20% CT; dbi voi ludi cao thé
cho phép 10% CT; va ludi nong thon ¢ thé cho phép 30% CT.
Khi ngin mach giita cac pha c6 thé xac dinh dong dién KCB nhu cong thirc hay
c6 thé chinh vao khoang 40% - 80% CT.
Lcomar= Kan-cr- Kss—cr-Im
+ Trong d6: K,,,_cr 12 hé s6 dong nhat cia may bién dong dién (gia tri nay
thuong 1a khoang 0,2-0,5)
Kgs_cr 14 sai s6 cia may bién dong dién ( khoang 5%-10%)
I 15,313, 1a dong dién ngin mach 3 pha
Khi ngan mach cham dat ( 1pha hay 2 pha) thi thanh phan tha ty khong 31, sé
16n nén bao v€ phat hi¢n va tac dong.
Dong dién khoi dién so cap:
Iia= Kat- Icpmax

Dong dién khoi dong thir cap:

15¢
I :ItC= kd
0> kd n
CT
310—min/n

Do nhay: Kopp=———— = L5

0>
Vung bdo v¢ rong nén cac vung bao v¢ cua chirc nang S1N

s& c6 phan tring nhau nén can phai phdi hop thoi gian: tp, = tp, + At
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3.5.7. Tw dong dong lai dwong day F79
Céc thong ké vé cac su cb trén HTD cho thay rang, bat ky dudng day trén khong
véan hanh voi dién ap cao (tir 6kV tro 1én) déu ¢ sy cb thoang qua (chiém t6i 80 + 90%),

trong d6 dudng day c6 dién ap cang cao thi phan tram xdy ra su cb thoang qua cang 16n.



Mot su ¢ thoang qua, chang han nhu mot phong dién xuyén thing 12 loai sy ¢6 ma c6
thé duoc loai trir béng tac dong cit tire thoi MC dé co 1ap su cd va su cb s& khong XUt
hién lai néu dudng day duoc dong tro lai sau d6. Sét 1a nguyén nhan thudng giy su cb
thoang qua nhat, con nhitng nguyén nhan khac thudng 13 do su lic lu cua ddy dan gay
ra phong dién va do sy va cham cua cac vat bén ngoai duong day.

Viét Nam nam trong khu vuc nhiét doi; cac diéu kién khi hau nhu bao, do am,
sét, cay cbi... déu tao diéu kién tét cho sy c¢b thoang qua xay ra. Do viy, viéc ap dung
thiét bi tu dong dong lai MC (TDL) trén HTD Viét Nam cang nén dugc xem xét cin
than nham 4p dung mot cach thich hop va hiéu qua nhimg loi diém cua thiét bi nay, gop
phén cai thién dg tin cay cho hé théng.

Nhu trén di dé cap, 10 + 20% su ¢ con lai 1a sy ¢6 kéo dai hay “ban kéo dai”.
Mot sy ¢d ban kéo dai c6 thé xay ra do mot nhanh cay rét xuéng dudng day. O day su
6 s& khong duogc loai trir bang cach cit dién tirc thoi ma nhanh ciy chi co thé bi chay
rui trong mot khoang thoi gian nao dé. Loai su ¢6 nay thudng xay ra trén duong day
trung thé (6 + 66kV) chay qua vung ring nui.

Nhu vy, trong phan 16n cac sy ¢d, néu duong day su cd dugce cat ra tic thoi va
thoi gian mat dién du 16n dé khi ion do ho quang sinh ra thi viéc dong lai s& cho phép
nhanh chong phuc hoi thanh cong viéc cung cap dién cho dudng ddy. Cac MC c6 trang
bi hé théng TDL s€ cho phép thuc hién nhi€ém vu nay mot cach tu dong va, trong thuc
té, ching da co phén thiét thuc trong viéc cai thién tinh lién tuc cung cép dién cho ho
ti€u thu. Ngoai ra TDL con ¢6 mot uu diém quan trong, dac biét cho duong day truyén
tai cao ap (trén 66kV) d6 1a kha ning gitr on dinh va déng bo cua hé théng. Trén duong
day truyén tai, dic biét duong day ndi hai hé thdng 16n véi nhau, viée tach roi hai hé
thong c6 thé gdy mat 6n dinh. Trong mot s6 trudng hop, viée cit roi hai hé thdng s& gay
ra tinh trang: mot bén thi thiéu hut cong suét tram trong, mot bén thi du thura cong suét,
truong hop nay viéc dong lai kip thoi (trong khoang thoi gian gi61 han nao dé s€ duoc
dé cap trong phan tw dong dong lai dudng day truyén tai cao 4p) cho phép HTD tu dong
can bang tro lai. Pay 12 mot vu diém quan trong cua viée dong lai trén dudng day truyén
tai.

Dé thyc hién viéc TDL trong HTD, hién nay c6 hai bién phap dang duoc sir dung:

- Ty dong trd lai bang cach két hop MC véi hé théng tu dong lai (ARS)

- St dung MC TBL (ACR).

Loi diém ctua ACR 1a chi phi thap hon so véi khi str dung hé théng TPL vi n6
duoc thiét ké trong bo két hop MC véi chire nang cua role BV va role TDL. Tuy nhién,
gidi han cua né 1a kha ning cat dong su c¢d. Vi c6 két cau phire tap, két hop nhiéu chirc
ning nén ACR kho c6 thé ché...



Ché tao voi kha ning cat dong 16n. Hién nay, cong suat cat ciia ACR vao khoang
150MVA doi véi dién 4p 15kV va gan 300MVA doi véi dién ap 22k V.

Déi voi duong day truyén tai cao ap cong suat 16n, cong suét cit cia mot MC doi
khi phai rt 16n va thoi gian tac dong cia MC phai rat nhanh. DAy 1a mot trong nhiing
nguyén nhan ma ngudi ta chi sit dung MC két hop v6i hé thdng didu khién TPL dé thyuc
hién chtre nang TPL cho cac HTD loai nay. Ngoai ra, viéc ap dung k¥ thuat s6 va vi xir
1y vao viéc ché tao cac role BV cho phép céc role hién nay, ngoai chirc ning cua mot
role thong thudng, con c6 thé bao gdm ca chirc ning cia cac role TPL véi do tin cay rat
cao. V&i cac 1y do trén, ngay nay trén HTD ngudi ta thuong st dung ACR cho mang
trung thé vi kha ning co dong (gon, nhe, c6 thé gin truc tiép 1én tru cua duong day) va
chi phi thap cta nd. Con hé théng TPL thi st dung trén ludi truyén tai cao ap va siéu
cao ap.

Tu dong lap lai co thé ché tao dé dong lai mot hay nhiéu l1an. Theo théng ke, hiéu
qua ctia TPL trén duong day trén khong theo sé 1an TPL la:

TPL lan 1 thanh cong 65 + 90% (hiéu qua cang 16n khi dién 4p duong diy cang
cao)

TPL lan 2 thanh coéng 10 + 15%

TPL lan 3 thanh cong 3 + 5%

% Nhirng yéu ciu chinh déi v6i tw déng lai

Khi dat thiét bj TDL can phai chil y cac yéu cau sau.

1- Tac dong nhanh

Theo quan diém dam bao cung cip dién lién tuc cho cic phuy tai va dam bao on
dinh ciia HTD thi déng lai cac ngudn dién cang nhanh cang tét. Tuy nhién, téc d6 TDL
bi han ché bai diéu kién khir ion tai chd bi NM dé khi dong tré lai ngudn dién NM khong
thé tai phat tro lai. Ta biét thoi gian dong ctia MC dau 16n hon thoi gian can thiét dé khir
ion tai chd NM do d6, khong can chi1 ¥ dén diéu kién nay. Nhung ddi véi may cat khong
khi thi can phai chu y k¥ vi thoi gian dong MC rat nhé. Thoi gian cta chu ky TDL phy
thudc vao thoi gian dong ctia MC va thoi gian khir ion hdéa moi truong.

2- Thiét bi TPL phai l1am viéc voéi tat ca cac dang hw héng din dén cit MC,
ngoai trir truong hop déng MC bing tay khi c6 NM.

Néu sau khi dong MC dién bang tay ma role BV tac dong md MC thi chinh 1a do
trong ludi dién con c6 chd ton tai NM (vi du quén chua g& bo phan tiép dét an toan dung
trong khi sira chita ludi dién hodc chua phat hién hét hay chua phat hién dung chd
NM....). Trong trudng hop nay, néu cho thiét bi TDL lam viéc s& gdy hu hong nhiéu thém

va chac chan s¢ khong két qua.



Khai dong TPL bang mot trong hai phuong phap sau:

Tiép diém phu MC: Khoi dong bang sy khong twong tng gitta vi tri MC va vi tr
khoa diéu khién (vi tri khoa diéu khién dong nhung MC & vi tri mé).

Tiép diém role BV: Trong phuong thirc du tién, mot tiép diém phu s& dong khi
MC m¢ kich hoat so &6 TPL thong qua cong tic chon tu dong hodc bang tay. V& mit
k¥ thuat thi thich hop, nhung néu MC duoc ngit bang tay khi cong tic chon & vi tri tr
dong thi s& c6 dong lai ngoai ¥ mudn. Diéu nay cé thé 1a mot nguy hiém cho nguoi van
hanh néu MC duoc ngat cho muc dich bao tri.

Déi véi phuong phap th hai, khai dong bang tiép diém role BV duoc sir dung
phd bién vi tr dong lai dot ngodt khong thé xay ra. Nhiéu so d6 TPL phdi hop véi phan
tir role khéi dong ma dugc kich hoat bang tiép diém khoi dong va tur gitr, cac khoa lién
dong can c6 dé ngin chin su khai dong khong hop 1y thoa mén diéu kién TPL bang céac
tiép diém ghép ndi tiép vao mach cudn kich cua khoi dong.

3- Thiét bi TPL khong dwoc lam viéc khi diéu hanh vién mé MC bing tay
hoic diéu khién tir xa

MC mé bang tay hodc diéu khién tir xa 1a khong mudn dudng day hoic thiét bi
dién tiép tuc lam viéc trong khoang thoi gian nao d6, né ciing tuong tu nhu trudng hop
NM con ton tai dai lau. Vi nhitng truong hop trén, du thiét bi TBL c6 tac dong ciing
chac chian khong c6 két qua; do d6 khong can noé lam viéc hodc tot nhat 1a khoa TDL
lai.

4- So' 46 TPL c6 thé khéa hay cAm tac dong trong trudong hop diic biét

Vi dy, trong truong hgp BVSL hoac BV cua MBA viéc MC c6 NMR bén trong
MBA.

5- TPL khong dwgc l1ap di lap lai

Khong nén lap lai 16n hon van dé véi van dé TDL mot 1an hodc nhiéu lan di néu
& trén. Dé ra yéu cau nay 1a dé tranh hién tugng MC déng lap di lap lai khi NM con ton
tai dai dan dén hau qua hong MC (MC xuét hién, bo phan BV ro le tac dong mo MC,
sau d6 nho TDL nén MC dugc dong tro lai thi bd phan BV ro le lai mé MC 1an th hai,
TDL lai dong MC lai... qua trinh nay ctr 1ap di 1ap lai cho dén khi thiét bi hong hoac
ngudi dén cit ngudn dién).

6- TPL phai tw dong tré vé vi tri ban dau

Sau khi d3 tac dong mot thoi gian, thiét bi TDL phai tré vé trang thai ban dau dé
chuan bi cho céac lan lam viéc sau. Thoi gian phuc hoi t,, cua thiét bi TPL la khoang
thoi gian tir thoi diém khoi dong dén khi tré vé trang thai ban dau.

7- Thoi gian tdi thiéu cia tin hiéu di dong lai MC dé déng MC chic chin



Khoang thoi gian ctia xung déng phai duge pht hop voi yéu cau cta co ciu dong
MC, thuong thoi gian nay khoang 1 dén 2s.
8- Yéu ciu ddi v6i so dd6 TDL mét pha
Khi xuét hién sy c¢6 mot pha cham dat, so d0 TPL don sé& nga‘it va chi dong lai
pha sy cb.
3.5.8. Bao vé ndi bé may bién ap
Co cac loai bao vé sau:
- Role khi (BUCHHOLZ) 96B
- Role dong dau 96P
- Role bdo v¢ qua nhiét cua cudén day MBA 26 W
- Ro le nhiét do dau 26Q
- Role 71Q — Bao vé quat 1am mat may bién ap
- Role bao vé ap suit dau ting cao trong thiing may bién ap 63Q
- Ro le bao vé ap luc dau trong may bién 4p ting cao, tic dong van an toan 63S
- Ro le bao vé ap luc dau trong bd OLTC ting cao 63-OLTC
Str dung loai ndo 1a tuy quan diém cta nha san xuit va tuy ting ¢ may. Thudng
dugc dung phd bién 1a role khi.
= Role khi Buchholz (96B):
Role hoat dong dya vao su bdc hoi cta dau may bién ap khi bi sy ¢d va muc

d6 ha thap dau qua murc cho phép.

|

Binh dau phu

— . )
Tirthingd Dén binh Thung
MBA dau phu MBA

b)

Nguyén Iy cau tao (a) va vi tri bé tri trén MBA ciia role hoi



Role khi duoc dit trén doan dng ndi tir thing dau dén binh dan dau cia MBA.
Role ¢6 hai cip tac dong gém co hai phao bang kim loai mang bau thuy tinh c6 tiép
diém thuy ngan hay tiép diém tir. O ché d6 1am viéc binh thuong trong binh day
dau, cac phao ndi lo ling trong dau, tiép diém role & trang thai hd. Khi khi bbc ra
yéu (vi du vi dau néng do qua tai), khi tap trung 1én phia trén ctia binh role day phao
s6 1 xudng, role goi tin hiéu cip 1 canh bao. Néu khi bdc ra manh (ching han do
ngan mach cudn dady MBA dit trong thung dau) ludng khi di chuyén tir thung dau
1én binh dén dau day phao s6 2 xudng géi tin hiéu di cit may cit cia MBA.

Mot van thir duoc 1ap trén role: Khi thir nghiém role, lip may bom khong khi
nén vao dau van thir. Mo khéa van, khong khi nén bén trong role cho dén khi phao
ha xudng dong tiép diém.

M6t ntit nhan thtr dé kiém tra sy lam viéc cta 2 phao. Khi nhan nut thir dén nra
hanh trinh, s& tac dong co khi cho phao trén ha xudng (liic nay ca 2 phao dang nang
1én vi role chira day dau) dong tiép diém béo hiéu (cap 1) cta phao trén. Tiép tuc
nhan nut thir dén cudi hanh trinh, s& tic dong co khi cho phao dudi ciing bi ha
xuéng (do phao trén di ha xudng roi) dong tiép diem mé mdy cat (cip 2) ciia phao
dudi.

Dua vao thanh phﬁn va khéi luong hoi sinh ra nguoi ta cé thé xac dinh dugc tinh
chat va mirc do su c¢b. Do d6 trén role hoi con cé thém van dé 1ay hdn hop khi sinh ra
nham phuc vu cho viéc phan tich su ¢d. Role hoi tac dong cham thoi gian lam viéc tbi
thiéu 1a 0,1s; trung binh 1a 0,2s.

= Ro le hoi ciia dong diu 96P

Bén thanh relay dong bao vé role dong dau 1a c6 loai lap 6 kinh dé c6 thé quan
sat RS2001 vi tri lam va éng role duoc viée dit cua trén role doan muc tir dau khi
role ndi b trong diéu role. 4p OLTC dén dong dau dau phu tac dong, con bai binh
cia OLTC. mau d6 sé& hién 18n trén 6 ctra role di cat may bién ap khi kinh hién cua
relay. Xuat dong chay dau manh tir bd OLTC sang binh dau phu.

Ro le dong dau 96P trén nip role dong diu c6 2 nit: mot nut dé thi tac dong va
mat nat gidi trir tdc dong cua role Sau khi relay tdc dong hodc sau khi thtr n6 s€ tu giir
(do c6 mot co cau hut bang nam cham vinh ctru) & vi tri da tac dong, vi vay trude khi
dua may tré lai lam viéc can phai nhan vao nat giai tr.

= Role bdo vé qua nhiét cu¢n day MBA (26W):



Nhiét d6 dinh mirc may bién ap phy thudc chi yéu vao dong dién tai chay qua
cudn day MBA va nhiét d6 ciia moi truong xung quanh. Tuy theo ting loai cling
nhu cong suat dinh mirc cia MBA ma dai nhiét do cho phép ctia chiing c6 thé thay
doi, thong thuong nhiét do cua cudn day dudi 95°C duge xem la binh thuong.

Dé do nhiét d6 cuén day MBA nguoi ta thuong dung thiét bi loai AKM 35, day
1a thiét bi str dung dién tré nhiét ¢ phan tir d6t nong duoc cap dién tir bién dong
phia cao va ha may bién 4p. Role nhiét d6 cudn diy gdm bén bo tiép diém (mdi bd
c6 mot tiép diém thudng md, mot tiép diém thuong dong véi cuc chung) lap bén
trong mot nhiét ké c6 kim chi thi.

Co ciu role gf)m: Chi thi quay dé ghi s6 do, mot bo phan cam bién nhiét, mot
6ng mao din ndi bd phan cam bién nhiét véi co cau chi thi. Bén trong dng mao dan
1a chét long dugc nén lai. Sy co gidn cta chat 16ng trong ng mao dan thay doi theo
nhiét 36 ma bd cam bién nhan duoc, tac dong 1én co cAu chi thi va bdn bd tiép diém.
Déng thoi, tdc dong 1é€n co cAu chi thi va cac tiép diém, con c6 mot dién trd dbt
néng. Cudn day thir cip cia mot may bién dong dién dit tai chan st may bién ap
duoc ndi véi dién trg dot nong. Dé chinh dinh cho phan tir dot néng, nguoi ta st
dung mot bién tré dat & ti didu khién canh may bién ap. Tac dung cua dién tro dot
nong (tiry theo dong dién qua cudn diy may bién ap) va bo cam bién nhiét 1én co
cu do cung cac bd tiép diém s& tuong g voi nhiét do diém nong, nhi¢t do cua
cudn day.

C6 4 vit diéu chinh nhiét 46 dé dat tri s6 tac dong cho 4 b tiép diém. Tuy theo
thiét ké, cac tiép diém role nhiét do co thé duogc ndi vao cac mach, bao hiéu su cd
“nhiét d0 cudn day cao”, mach tu dong mo may cat dé co lap may bién ap, mach tu
dong khoi dong va ngirg cac quat 1am mat may bién ap.

Role nhiét d6 cudn day hoat dong & 2 cap:

Cap 1: Khi nhiét d6 cuén day MBA ¢ 115°C s& bao dong bang tin hiéu dén coi.

CAp 2: Khi nhiét d6 cuén day MBA 1a 120°C thi bao dong bang tin hiéu dén coi
va tac dong di cat may cat c¢6 1ap may bién ap ra khoi ludi.

Ngoai ra, role nhiét 6 cudon day MBA con c6 tac dung dua céc tin hi¢u di diéu
khién hé thong 1am mat cho MBA. Vi du dbi v6i MBA 1am mat bang quat thoi thi

hé théng quat mat s€ lam viéc khi nhi¢t d cudén day MBA dat dén mot trong cac gia



tri 75°C & cudn cao, 80°C & cudn ha va 60°C dbi véi nhiét do dau. Hé théng nay s€
dirng khi nhiét 46 cudn day va ddu MBA giam 10°C dudi cac gia tri khoi dong trén.
= Rofle nhiét d6 diu (26Q):

Dé do nhiét d6 16p dau trén str dung hai dong ho. Mot dong hd nhiét do dau bao
tin hiéu & 80°C va mot déng ho nhiét do dau tac dong cat may cat & 90°C. céc déng
ho nay sir dung nguyén 1y cam tng nhiét do. Phan tr cam (g nhiét duoc bo trong
hop nho va duge dit gan dinh cua thung dau cua may bién ap.

Role nhiét d6 dau gém ¢ co cAu chi thi quay dé ghi s6 do, mot bo phan cam bién
nhiét, mot 6ng mao dan ndi bd phan cam bién nhiét vo1 co cau chi thi. Bén trong 6ng
mao dan 14 chét 1ong (dung dich hitu co) dugc nén lai. Su co gidn cua chat 10ng (trong
6ng mao dan) thay ddi theo nhiét 36 ma bod phan cam bién nhiét nhan dugc, s& tac dong
co ciu chi thi va cac tiép diém. Céc tiép diém s& doi trang thai ’md*’ thanh “’dong”’,
©’déng’’ thanh ““m¢ ¢’ khi nhiét d§ cao hon tri sb dat trude. BO phan cam bién nhiét
dugc lap trong 15 tru boc kin, & phia trén nap may bién ap, bao quanh 15 tru 1a dau, dé
do nhiét do 16p dau trén ciing ciia may bién ap. Thuong dung nhiét ké c6 2 (hodc 4) vit
diéu chinh nhiét do dé c6 thé dit sin 2 (hodc 4) tri sb tac dong cho 2 (hoic 4) bo tiép
diém riéng ré lap trong nhiét ké. Khi nhiét do cao hon tri s6 lap dit cap 1, role s& dong
tiép diém cap 1 dé bao tin hiéu sy cb “’nhiét do diu cao’ ctia may bién ap. Khi nhiét do
tiép tuc cao hon trj s6 cap 2, role s& dong thém tiép diém cap 2 dé tu dong cit may cit,
cat dién may bién ap, d@)ng thot cling c6 mach di bao hi¢u su cd “’cat do nhiét d6 dau
cao®’

= Ro'le 71Q — Bao vé quat 1am mat may bién ap

71Q la role gidm sat quat lam mat trong hé théng bdo v¢ ndi by may bién ap luc,
thuong duoc 4p dung cho may bién ap c6 hé thong lam mat cudng birc bang quat
(ONAF, ODAF...).

Chtrc nang cua role 71Q
- Giam sat hoat dong cua hé théng quat lam mat: phat hién quat khong hoat dong,
quat bi hong, mat ngudn quat hodc dong quat qua thap/qua cao.

- Canh bao sém dé ngan chan hi¢n tugng qua nhiét cudn day hay gidm hiéu qua tan
nhiét, tranh sy cd nang hon nhu:
+ Tang nhiét do dau.

+ Tang nhiét do diém nong cudn day.



+ Gay hong cach dién cudn day va giam tudi tho MBA.
= Role bao vé ap suit diu ting cao trong thing may bién ap 63Q
bay 1a moét loai role thugc nhom bao vé co khi ndi by, phan ing véi sy gia tang
ap suat bat thuong trong MBA, thudng do cac sy ¢d nghiém trong nhu hd quang
trong dau.
Chure nang chinh cua role 63Q
- Phat hién sy gia ting d6t ngdt ap suat bén trong thung dau MBA.
- Tac dong dé cit may bién ap ra khoi ludi dién nham ngan ngira:
+ N6 thung dau.
+ Chay lan.
+ Hu hong nghiém trong cho MBA va thiét bi lan can.
Nguyén ly hoat dong
Trong diéu kién binh thudng, ap suat trong thuing MBA 6n dinh va role khong tac
dong. Khi c6 su ¢b hd quang bén trong, ddu MBA sé:
- Béc hoi nhanh, sinh khi va ting ap suat dot ngot. Role 63Q s&: Cam nhan 4p suat
taing — dong tiép diém — phat tin hidu bio dong hodc ra 1énh cat may.
- Mot sb loai ¢ co cAu bung van an toan di kem.
= Ro le bio vé ap luc ddu trong mAy bién ap ting cao, tic ddng van an toan
63S
Trong h¢ théng bao v¢ ndi bd may bién ap, role 63S dong vai tro quan trong
trong viéc giam sat ap luc diu ting cao bén trong thung chinh cia may bién ap. Pay
1a loai role duoc thiét ké nham phan tmg nhanh véi su gia ting ap suat bat thuong,
gitip ngan ngira cac su cd nghiém trong nhu nd thung dau hodc chay lan, bao vé an
toan cho thiét bi va con nguoi.
Chtrc nang va nguyén ly hoat dong
Role 638 1a role ap suat co khi, thuong dugc gin truc tiép trén nap thung chinh
clia may bién 4p. Khi c¢6 su cb bén trong may bién ap nhu ngan mach ndi bd hoic
hd quang dién xdy ra, ning luong su ¢b s& khién dau may bién 4p s6i nhanh va sinh
khi, din dén tang 4p suat cuc bo trong thung dau.
Khi 4p suét vugt ngudng cho phép, role 638 sé& tic dong theo hai cach:
Co khi: Mé van x4 ap nhanh dé giai phong khi, giam ap luc trong thung dau.



Pién: Pong thoi dong tiép diém role dé giri tin hiéu bao dong hodc ra 1énh cat
may bién ap khoi ludi dién thong qua role trung gian (R86).
= Ro le bio vé ap hre diu trong by OLTC ting cao 63-OLTC

Trong cu tric may bién ap luc, dic biét 1a cac may c6 bo diéu ap dudi tai
(OLTC — On Load Tap Changer), viéc dam bao an toan cho thung dau cia OLTC la
v6 cling quan trong. Role 63-OLTC la thiét bi chuyén dung dé giam sat ap suit dau
tang cao trong ngan chira dau ctia OLTC, dong vai tro nhu mdt bao v¢ co khi ndi bd
cho bd phan nay.

Chure nang va nguyén ly hoat dong
Role 63-OLTC c6 chirc nang tuong tu nhu role 63S (trong thung chinh MBA),
nhung dugc lap riéng biét trén thung dau ctia bd OLTC. Khi xay ra su cd bén trong
OLTC nhu:
- HO quang dién do chuyén nac diéu ap,
- Cham chap hoic hu hong co khi trong b tiép diém diéu ap,... thi lwong khi sinh ra
va sy gia ting nhiét d6 dau s& lam ting ap suat dot ngodt trong thung dau OLTC.
Khi ap suat vugt qua gia tri dinh muc:
- Role 63-OLTC s& tac dong van xa ap (néu co) dé giam ap luc.
- Pong thoi, dong tiép diém dé giri tin hidu canh bao hoic tac dong cat MBA ra khoi

ludi nhidm bao vé thiét bi.



CHUONG 4: MO PHONG LUOI DPIEN TREN PHAN
MEM ETAP
4.1. Gi6i thiéu chung vé phin mém ETAP
Phian mém ETAP la phan mém tng dung dé tinh toan va phan tich hé thong
dién. Vi s6 luong nit mé phong nhiéu, phan mém cé kha ning ap dung rong rii trong
viéc quan Iy van hanh hé thdng dién 16n, phirc tap. Phan mém ETAP duoc str dung trong
cac bai toan lién quan dén viéc tinh toan, phan tich hé thdng dién chu yéu nhu sau:
- Bai toan phan bd cong suat tai can bang, khong can bang
- Bai toan phén b tdi uu cong sut
- Bai toan ngdn mach va phan tich hd quang
- Bai toan khoi dong cua cac dong co
- Bai toan phan tich song hai
- Bai toadn phan tich tinh 6n dinh hé théng dién
- Bai toan tinh toan va phéi hop bao vé ro le
- Bai toan tinh toén vi tri dat thict bi bu tbi uu
4.2. Giao dién phin mém ETAP 12.6
4.2.1. Cira so chinh
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Hinh 1: Cira s6 chinh



Phan bé céng suét Phan tich én dinh Phan tich dé tin cay
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Hinh 2: Cac chirc nang tinh todan
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Hinh 3: Cdc phéan tir AC
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Hinh 4: Cdc thiét bi do luwong bao vé
4.2.2. Céc phan tir chinh
a. Nguon (hé thong)
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Hinh 5: Trang info ciia nguon

IP: Tén cta ngudn (hé théng)

BUS: Két ndi véi bus nao (kém dién ap dinh mirc)
Mode: Chon chirc ning ciia nguon

Swing: Nut cin bang

Voltage Control: Diéu chinh dién ap

Mvar Control: Diéu chinh cong suit phan khang

PF Control: Piéu chinh hé s6 cong suat



Power Grid Editor - U1 o

[ino_| Retrg | Hamanic | Relabity | Eneray Price | Rematks | Comment
| 110kV Swing
Rated kV 01N @ Balanced ) Unbalanced
I Gen, Cat 2 | Vangle [ Mw [ Mvar [ %PF [ Omax [ Qo [ | |
L1 {Design _ 1 10 | 0 N
3 Normal 100 0 |
Shutdown 100 0 :
4 |Emecgency 100 0
Standby 100 0
6 {Stantup 100 0 oy
Operating
wv Vangle MW Mvar
100 0 161.085 127438
SC Rating SC imp. (100 MVA base)
MVAsc X/R kAsc %R % X
[ Pos 0 0
3-Phase 0 ] 0
Neg 0 0
1-Phase 0 0 0
Zero 0 0
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Hinh 6: Trang Rating ciia nguon

Rate: Pién ap dinh muc (kém to ddu day)

Balanced/Unbalance: Ba pha can bang/ khong can bang

Generation Categories: Céc thiét 1ap cac thong sd hoat dong ctia ngudn

Operating: Céc gia tri clia trang thai hoat dong gan nhat

SC rating: Cong suat ngan mach va tré khang hé thong

SC imp (100MVA base): Tré khang cuia hé thong & cong sudt co ban 100MVA

Ngoai ra trong bang setting con c6 chirc nang khac nhu Hamonic (song hai) s€
dugc tim hiéu sau do trong pham vi cta luan vin khong c6 nghién ctru dén song hai
trong etap.



b. BUS
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Hinh 7: Trang info cua bus
Nominal kV: Dién &p dinh mirc

Bus Voltage: Gi4 tri ban dau ctia vong 14p trong tinh toan



c. Pwong day
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Hinh 8: Trang info cua dwong day

ID: Tén duong day
From/to: Day ndi tir bus/ dén bus

Length: Chiéu dai ddy, chon don vi thich hop

d. May bién ap 2 cudn day
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Hinh 9: Trang info mdy bién dp 2 cuén ddy



ID: Tén MBA

Prim: Tén bus két ndi phia cao ap, dién ap phia cao ap

Sec: Tén bus két ndi phia ha ap, dién ap phia ha ap

Standard: Theo tiéu chudn ANSI hay IEC

Type/class: Tuy ting loai tiéu chuan MBA phan ra lam nhiéu loai va nhiéu 16p

khac nhau (giai nhiét, lam mat, vat licu,...)

2-Winding Transformer Editor - T1 ]
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Hinh 5.10: Trang Rating cua MBA
kV: bi¢n &p dinh mirc
MVA: Céng suat dinh mtrc
Max MVA: Kha nang qua tai cia MBA
FLA: Dong dinh muc

4.3. Bai toan phan bd cong suit
So do luéi dién gdom:
- 1 ngudn Pong Ha
- 2 may bién ap T1 va T2 cong suit 25MVA cap dién cho lan luot thanh cai C41
va C42
- 4 xuét tuyén trong d6 c6 1 mach vong va mdi thanh cai 13 2 xuét tuyén
- Cac DCL gitra 2 thanh céi ¢ trang thai mo

- S6 liéu phu tai, duong day duoc 13y tai 1 thoi diém nhat dinh vao mua he



t tuy

éen 4

14
A

N 7
A A

o Xua

So d

7

hY

So d6 xudt tuyén 3



d6 xudt tuyén 2

So

+6__

| .A_-_I.o__ k

1

So do xudt tuyén
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Ta thu dwgce két qua nhw sau:

Bus ID Nominal kV Voltage %Voltage
110DH 110 110 100
NDHO0002 22 21.828 99.22
NDHO0003 22 21.818 99.17
NDHO0004 22 21.816 99.16
NDHO0006 22 21.813 99.15
NDHO0007 22 21.812 99.15
NDHO0008 0.4 0.396 99.00
NDHO0009 0.4 0.396 99.00
NDHO0011 22 21.808 99.13
NDHO0014 22 21.808 99.13
NDHO0015 22 21.808 99.13
NDH0021 0.4 0.391 97.75
NDH0022 0.4 0.391 97.75
NDH0026 22 21.81 99.14
NDHO0030 22 21.811 99.14
NDHO0031 22 21.807 99.12
NDHO0032 0.4 0.394 98.50
NDHO0033 22 21.81 99.14
NDH0034 0.4 0.396 99.00
NDHO0035 22 21.81 99.14
NDHO0036 0.4 0.39 97.50
NDHO0038 0.4 0.393 98.25
NDHO0043 22 21.822 99.19
NDHO0044 0.4 0.397 99.25
NDHO0047 22 21.822 99.19
NDHO0048 0.4 0.393 98.25
NDHO0054 22 21.822 99.19
NDHO0055 0.4 0.391 97.75
NDHO0056 22 21.825 99.20
NDHO0057 0.4 0.396 99.00
NDHO0058 22 21.827 99.21
NDHO0060 22 21.827 99.21
NDHO0079 22 21.826 99.21
NDHO0080 22 21.818 99.17
NDHO0081 22 21.818 99.17
NDHO0082 22 21.816 99.16
NDHO0083 22 21.813 99.15




NDHO0086 22 21.812 99.15
NDHO0087 22 21.811 99.14
NDHO0092 22 21.822 99.19
NDHO0093 22 21.825 99.20
NDHO0315 22 21.828 99.22
NDHO0316 22 21.825 99.20
NDHO0318 22 21.824 99.20
NDHO0319 0.4 0.392 98.00
NDH0320 22 21.824 99.20
NDHO0321 22 21.824 99.20
NDHO0323 22 21.824 99.20
NDHO0324 0.4 0.396 99.00
NDHO0325 22 21.808 99.13
NDHO0326 0.4 0.39 97.50
NDHO0334 22 21.804 99.11
NDHO0335 0.4 0.396 99.00
NDHO0341 22 21.8 99.09
NDHO0342 22 21.8 99.09
NDHO0343 22 21.799 99.09
NDHO0344 0.4 0.393 98.25
NDHO0345 22 21.799 99.09
NDHO0346 22 21.798 99.08
NDHO0347 0.4 0.395 98.75
NDHO0352 22 21.798 99.08
NDHO0353 22 21.798 99.08
NDHO0354 0.4 0.396 99.00
NDHO0355 0.4 0.395 98.75
NDHO0359 22 21.799 99.09
NDHO0360 22 21.799 99.09
NDHO0361 0.4 0.392 98.00
NDHO0362 22 21.799 99.09
NDHO0363 22 21.799 99.09
NDHO0364 0.4 0.392 98.00
NDHO0366 22 21.798 99.08
NDHO0367 22 21.798 99.08
NDHO0368 0.4 0.396 99.00
NDHO0369 22 21.796 99.07
NDHO0371 22 21.796 99.07
NDHO0374 22 21.796 99.07




NDHO0375 0.4 0.396 99.00
NDHO0378 22 21.796 99.07
NDHO0379 0.4 0.389 97.25
NDHO0380 22 21.793 99.06
NDHO0381 22 21.795 99.07
NDHO0382 0.4 0.392 98.00
NDHO0386 22 21.792 99.05
NDHO0387 0.4 0.389 97.25
NDHO0392 22 21.789 99.04
NDHO0393 0.4 0.389 97.25
NDHO0396 22 21.787 99.03
NDHO0397 0.4 0.395 98.75
NDHO0398 22 21.787 99.03
NDHO0400 22 21.782 99.01
NDHO0401 0.4 0.389 97.25
NDHO0402 22 21.78 99.00
NDHO0403 0.4 0.389 97.25
NDHO0404 22 21.781 99.00
NDHO0405 22 21.78 99.00
NDHO0406 0.4 0.39 97.50
NDHO0408 22 21.79 99.05
NDHO0410 22 21.799 99.09
NDHO0412 22 21.799 99.09
NDHO0413 0.4 0.395 98.75
NDHO0414 22 21.799 99.09
NDHO0415 22 21.799 99.09
NDHO0416 0.4 0.395 98.75
NDHO0417 22 21.799 99.09
NDHO0418 0.4 0.395 98.75
NDHO0419 22 21.799 99.09
NDHO0421 22 21.799 99.09
NDHO0428 22 21.799 99.09
NDHO0429 0.4 0.395 98.75
NDH1133 22 21.853 99.33
NDH1134 22 21.844 99.29
NDHI1138 22 21.826 99.21
NDHI1140 0.4 0.393 98.25
NDH1141 22 21.818 99.17
NDH1142 0.4 0.391 97.75




NDH1143 22 21.818 99.17
NDHI1156 22 21.812 99.15
NDHI1157 22 21.812 99.15
NDHI1158 0.4 0.394 98.50
NDHI159 22 21.812 99.15
NDHI1160 22 21.812 99.15
NDHI1161 22 21.811 99.14
NDH1162 0.4 0.391 97.75
NDH1163 22 21.812 99.15
NDHI1164 0.4 0.396 99.00
NDH1165 22 21.812 99.15
NDHI1166 0.4 0.395 98.75
NDHI1167 22 21.808 99.13
NDHI1168 0.4 0.391 97.75
NDHI1186 22 21.801 99.10
NDHI1187 22 21.801 99.10
NDHI1188 22 21.799 99.09
NDH1189 22 21.799 99.09
NDH1190 0.4 0.391 97.75
NDH1191 22 21.798 99.08
NDH1192 22 21.798 99.08
NDHI193 0.4 0.392 98.00
NDH119%4 22 21.794 99.06
NDH1195 22 21.794 99.06
NDH1196 0.4 0.391 97.75
NDH1197 22 21.792 99.05
NDHI1198 0.4 0.39 97.50
NDHI1199 22 21.8 99.09
NDHI1200 0.4 0.396 99.00
NDH1201 22 21.8 99.09
NDH1202 22 21.798 99.08
NDH1203 0.4 0.391 97.75
NDH1204 22 21.789 99.04
NDH1205 0.4 0.391 97.75
NDHI1206 22 21.791 99.05
NDHI1207 22 21.79 99.05
NDHI1209 22 21.789 99.04
NDHI210 0.4 0.396 99.00
NDHI1214 22 21.793 99.06




NDHI1215 0.4 0.396 99.00
NDHI1216 22 21.793 99.06
NDHI1219 22 21.792 99.05
NDHI1220 0.4 0.39 97.50
NDHI1221 22 21.792 99.05
NDH1222 22 21.792 99.05
NDHI1223 0.4 0.393 98.25
NDHI1277 22 21.789 99.04
NDHI1291 22 21.789 99.04
NDH1292 22 21.789 99.04
NDH1293 22 21.789 99.04
NDHI1294 22 21.789 99.04
NDHI1297 22 21.788 99.04
NDHI1298 22 21.787 99.03
NDHI1299 22 21.787 99.03
NDH1300 22 21.787 99.03
NDHI1301 0.4 0.39 97.50
NDH1308 22 21.786 99.03
NDH1309 0.4 0.396 99.00
NDHI1369 22 21.853 99.33
NDHI1370 22 21.85 99.32
NDHI371 22 21.848 99.31
NDHI1372 22 21.848 99.31
NDH1373 0.4 0.393 98.25
NDH1398 22 21.844 99.29
NDH1399 0.4 0.394 98.50
NDH1402 22 21.842 99.28
NDH1403 0.4 0.391 97.75
NDH1415 22 21.841 99.28
NDHI1416 0.4 0.39 97.50
NDH1417 22 21.842 99.28
NDHI1418 22 21.839 99.27
NDH1419 22 21.839 99.27
NDH1420 0.4 0.398 99.50
NDH1421 22 21.839 99.27
NDH1436 22 21.837 99.26
NDH1437 22 21.837 99.26
NDH1441 22 21.837 99.26
NDH1442 22 21.836 99.25




NDH1443 0.4 0.392 98.00
NDH1444 22 21.836 99.25
NDH1445 0.4 0.393 98.25
NDH1446 22 21.836 99.25
NDH1449 22 21.836 99.25
NDH1450 0.4 0.397 99.25
NDHI1455 22 21.837 99.26
NDH1456 22 21.837 99.26
NDH1458 22 21.837 99.26
NDH1463 22 21.837 99.26
NDH1464 0.4 0.396 99.00
NDH1466 22 21.837 99.26
NDH1467 22 21.835 99.25
NDH1471 22 21.835 99.25
NDH1472 0.4 0.392 98.00
NDH1552 22 21.836 99.25
NDH1553 0.4 0.393 98.25
NDHI1554 22 21.836 99.25
NDH1555 22 21.836 99.25
NDH1649 0.4 0.394 98.50
NDHI1650 22 21.824 99.20
NDH2057 22 21.848 99.31
NDH2062 22 21.842 99.28
NDH2063 22 21.837 99.26
NDH2065 22 21.837 99.26
NDH2066 22 21.837 99.26
NDH2067 22 21.836 99.25
NDH2075 22 21.818 99.17
NDH2081 22 21.791 99.05
NDH2082 22 21.799 99.09
NDH2101 22 21.825 99.20
NDH2105 22 21.793 99.06
NDH2106 22 21.787 99.03
NDH2107 22 21.796 99.07
NDH77126 0.4 0.396 99.00
NDH77130 22 21.844 99.29
NDH77149 0.4 0.395 98.75
NE400230 22 21.836 99.25
NE400248 22 21.803 99.10




NE400249 22 21.802 99.10
NE400250 0.4 0.393 98.25
NE400251 22 21.803 99.10
NE400275 22 21.811 99.14
NE400276 22 21.811 99.14
NE400277 0.4 0.396 99.00
NE400278 22 21.811 99.14
NODE225 22 21.826 99.21
NODE227 22 21.826 99.21
NODE238 22 21.826 99.21
NODE239 22 21.825 99.20
NODE240 22 21.823 99.20
NODE241 22 21.823 99.20
TC C41 22 21.828 99.22
TC C42 22 21.853 99.33

Vi d6 1éch dién ap dugc phép dao dong trong khoang +5% va két qua mo phong
phan bd cong suat cho thay dién ap ciia cac niit déu nam trong gidi han cho phép tir 95%
dén 105%. Vay nén khong can dat tu bu dé cai thién dién ap cua cac nut.
= Pé dam bao ngudn cung cip dién on dinh, lién tuc va du phong hiéu qua trudc
cac i ro tiém an co thé tac dong dén hé thong dién, nhom da md rong phén tich bang
cach xdy dung kich ban bt 1gi hon, cu thé 1a ting gap d6i mirc phuy tai. Myc tiéu cia

kich ban nay 1a danh gi4 su thay d6i cua dién ap tai cac nit trong ludi dién.



Xudt tuyén 2



Xudt tuyén 4



Keét qua gia tri dién ap ciia cac nit:

Bus ID Nominal kV Voltage % Voltage
110DH 110 110 100
NDHO0002 22 21.686 98.57
NDHO0003 22 21.673 98.51
NDHO0004 22 21.669 98.50
NDHO0006 22 21.665 98.48
NDHO0007 22 21.664 98.47
NDHO0008 0.4 0.393 98.25
NDHO0009 0.4 0.394 98.50
NDHO0011 22 21.659 98.45
NDHO0014 22 21.659 08.45
NDHO0015 22 21.659 98.45
NDH0021 0.4 0.387 96.75
NDHO0022 0.4 0.387 96.75
NDH0026 22 21.66 98.45
NDHO0030 22 21.661 98.46
NDHO0031 22 21.655 08.43
NDHO0032 0.4 0.389 97.25
NDHO0033 22 21.66 98.45
NDH0034 0.4 0.393 98.25
NDHO0035 22 21.66 98.45
NDHO0036 0.4 0.381 95.25
NDHO0038 0.4 0.386 96.50
NDHO0043 22 21.677 98.53
NDHO0044 0.4 0.394 98.50
NDHO0047 22 21.677 98.53
NDHO0048 0.4 0.387 96.75
NDHO0054 22 21.677 98.53
NDHO0055 0.4 0.381 95.25
NDHO0056 22 21.682 98.55
NDHO0057 0.4 0.393 98.25
NDHO0058 22 21.684 98.56
NDHO0060 22 21.685 98.57
NDHO0079 22 21.684 98.56
NDHO0080 22 21.673 98.51
NDHO0081 22 21.673 98.51
NDHO0082 22 21.669 98.50
NDHO0083 22 21.665 98.48




NDHO0086 22 21.664 98.47
NDHO0087 22 21.661 98.46
NDHO0092 22 21.677 98.53
NDHO0093 22 21.682 98.55
NDHO0315 22 21.686 98.57
NDHO0316 22 21.68 98.55
NDHO0318 22 21.679 98.54
NDHO0319 0.4 0.386 96.50
NDHO0320 22 21.679 98.54
NDHO0321 22 21.679 98.54
NDHO0323 22 21.679 98.54
NDHO0324 0.4 0.393 98.25
NDHO0325 22 21.648 98.40
NDHO0326 0.4 0.381 95.25
NDHO0334 22 21.639 98.36
NDHO0335 0.4 0.389 97.25
NDHO0341 22 21.632 98.33
NDHO0342 22 21.632 98.33
NDHO0343 22 21.629 98.31
NDHO0344 0.4 0.386 96.50
NDHO0345 22 21.628 98.31
NDHO0346 22 21.627 98.30
NDHO0347 0.4 0.39 97.50
NDHO0352 22 21.627 98.30
NDHO0353 22 21.627 98.30
NDHO0354 0.4 0.391 97.75
NDHO0355 0.4 0.39 97.50
NDHO0359 22 21.63 98.32
NDHO0360 22 21.63 98.32
NDHO0361 0.4 0.385 96.25
NDHO0362 22 21.628 98.31
NDHO0363 22 21.628 98.31
NDHO0364 0.4 0.384 96.00
NDHO0366 22 21.627 98.30
NDHO0367 22 21.627 98.30
NDHO0368 0.4 0.393 98.25
NDHO0369 22 21.623 98.29
NDHO0371 22 21.623 98.29
NDHO0374 22 21.622 98.28




NDHO0375 0.4 0.393 98.25
NDHO0378 22 21.622 98.28
NDHO0379 0.4 0.38 95.00
NDHO0380 22 21.618 98.26
NDHO0381 22 21.622 98.28
NDHO0382 0.4 0.384 96.00
NDHO0386 22 21.616 98.25
NDHO0387 0.4 0.38 95.00
NDHO0392 22 21.61 98.23
NDHO0393 0.4 0.382 95.50
NDHO0396 22 21.605 98.20
NDHO0397 0.4 0.39 97.50
NDHO0398 22 21.605 98.20
NDH0400 22 21.596 98.16
NDHO0401 0.4 0.38 95.00
NDHO0402 22 21.592 98.15
NDHO0403 0.4 0.38 95.00
NDH0404 22 21.595 98.16
NDHO0405 22 21.592 98.15
NDHO0406 0.4 0.381 95.25
NDHO0408 22 21.572 98.05
NDHO0410 22 21.63 98.32
NDHO0412 22 21.63 98.32
NDHO0413 0.4 0.39 97.50
NDHO0414 22 21.63 98.32
NDHO0415 22 21.63 98.32
NDHO0416 0.4 0.391 97.75
NDHO0417 22 21.629 98.31
NDHO0418 0.4 0.392 98.00
NDHO0419 22 21.629 98.31
NDHO0421 22 21.629 98.31
NDHO0428 22 21.629 98.31
NDHO0429 0.4 0.39 97.50
NDH1133 22 21.699 98.63
NDH1134 22 21.681 98.55
NDH1138 22 21.645 98.39
NDHI1140 0.4 0.387 96.75
NDHI1141 22 21.628 98.31
NDH1142 0.4 0.382 95.50




NDH1143 22 21.628 98.31
NDHI1156 22 21.617 98.26
NDHI1157 22 21.617 98.26
NDHI158 0.4 0.389 97.25
NDHI159 22 21.617 98.26
NDHI1160 22 21.616 98.25
NDHI1161 22 21.615 98.25
NDHI1162 0.4 0.382 95.50
NDH1163 22 21.616 98.25
NDH1164 0.4 0.392 98.00
NDHI1165 22 21.616 98.25
NDHI1166 0.4 0.389 97.25
NDHI1167 22 21.608 98.22
NDHI1168 0.4 0.381 95.25
NDHI1186 22 21.594 98.15
NDH1187 22 21.594 98.15
NDH1188 22 21.591 98.14
NDH1189 22 21.591 98.14
NDH1190 0.4 0.383 95.75
NDHI1191 22 21.589 98.13
NDH1192 22 21.589 98.13
NDHI1193 0.4 0.384 96.00
NDH1194 22 21.581 98.10
NDH1195 22 21.581 98.10
NDH1196 0.4 0.382 95.50
NDH1197 22 21.576 98.07
NDHI1198 0.4 0.379 94.75
NDHI1199 22 21.592 98.15
NDHI1200 0.4 0.391 97.75
NDHI1201 22 21.592 98.15
NDH1202 22 21.589 98.13
NDH1203 0.4 0.381 95.25
NDH1204 22 21.571 98.05
NDH1205 0.4 0.382 95.50
NDHI1206 22 21.574 98.06
NDHI1207 22 21.572 98.05
NDHI1209 22 21.572 98.05
NDHI1210 0.4 0.392 98.00
NDHI1214 22 21.579 98.09




NDHI1215 0.4 0.391 97.75
NDHI1216 22 21.579 98.09
NDHI1219 22 21.577 98.08
NDHI1220 0.4 0.38 95.00
NDHI1221 22 21.577 98.08
NDH1222 22 21.577 98.08
NDHI1223 0.4 0.386 96.50
NDH1277 22 21.571 98.05
NDH1291 22 21.571 98.05
NDH1292 22 21.571 98.05
NDH1293 22 21.57 98.05
NDH1294 22 21.57 98.05
NDHI1297 22 21.569 98.04
NDHI1298 22 21.567 98.03
NDHI1299 22 21.567 98.03
NDH1300 22 21.566 98.03
NDH1301 0.4 0.38 95.00
NDH1308 22 21.566 98.03
NDH1309 0.4 0.392 98.00
NDHI1369 22 21.699 98.63
NDHI1370 22 21.694 98.61
NDHI371 22 21.689 98.59
NDHI1372 22 21.689 98.59
NDH1373 0.4 0.386 96.50
NDH1398 22 21.682 98.55
NDH1399 0.4 0.387 96.75
NDH1402 22 21.678 98.54
NDH1403 0.4 0.383 95.75
NDH1415 22 21.676 98.53
NDHI1416 0.4 0.381 95.25
NDH1417 22 21.677 98.53
NDH1418 22 21.671 98.50
NDH1419 22 21.671 98.50
NDH1420 0.4 0.389 97.25
NDH1421 22 21.671 98.50
NDH1436 22 21.668 98.49
NDH1437 22 21.668 98.49
NDH1441 22 21.667 98.49
NDH1442 22 21.667 98.49




NDH1443 0.4 0.384 96.00
NDH1444 22 21.665 98.48
NDH1445 0.4 0.386 96.50
NDH1446 22 21.667 98.49
NDH1449 22 21.665 98.48
NDH1450 0.4 0.394 98.50
NDHI1455 22 21.668 98.49
NDH1456 22 21.668 98.49
NDH1458 22 21.668 98.49
NDH1463 22 21.668 98.49
NDH1464 0.4 0.393 98.25
NDH1466 22 21.668 98.49
NDHI1467 22 21.664 98.47
NDH1471 22 21.663 98.47
NDHI1472 0.4 0.383 95.75
NDH1552 22 21.666 98.48
NDH1553 0.4 0.386 96.50
NDH1554 22 21.666 98.48
NDH1555 22 21.666 98.48
NDH1649 0.4 0.388 97.00
NDHI1650 22 21.679 98.54
NDH2057 22 21.689 98.59
NDH2062 22 21.677 98.53
NDH2063 22 21.668 98.49
NDH2065 22 21.668 98.49
NDH2066 22 21.668 98.49
NDH2067 22 21.666 98.48
NDH2075 22 21.628 98.31
NDH2081 22 21.574 98.06
NDH2082 22 21.591 98.14
NDH2101 22 21.68 98.55
NDH2105 22 21.618 98.26
NDH2106 22 21.605 98.20
NDH2107 22 21.623 98.29
NDH77126 0.4 0.391 97.75
NDH77130 22 21.682 98.55
NDH77149 0.4 0.393 98.25
NE400230 22 21.666 98.48
NE400248 22 21.637 98.35




NE400249 22 21.636 98.35
NE400250 0.4 0.388 97.00
NE400251 22 21.637 98.35
NE400275 22 21.662 98.46
NE400276 22 21.662 98.46
NE400277 0.4 0.393 98.25
NE400278 22 21.662 98.46
NODE225 22 21.684 98.56
NODE227 22 21.684 98.56
NODE238 22 21.683 98.56
NODE239 22 21.682 98.55
NODE240 22 21.68 98.55
NODE241 22 21.68 98.55

TC C41 22 21.686 98.57

TC C42 22 21.699 98.63

= Qua két qua trén, ta thiy co 7 nat nam ngoai khoang +5% d6 1éch dién ap duoc
phép dao dong la nut: NDH0379, NDHO0387, NDH0401, NDH0403, NDH1198,
NDH1220, NDH1301. Véi d6 1éch ap 1an luot 14 5%; 5%; 5%; 5%: 5,25%; 5%; 5,25%.
Nhu vay dé cai thién dién 4p clia cac nit ndy, ta tién hanh diéu chinh cac dau phén ap
clia may bién ap Umg véi cac nat d6 dé cai thién dién ap vé khoang dao dong cho phép.
Ta lay 19 dau phén ap gia trj tir -16,02 dén 16,02 véi mdi nc phan ap 1a 1,78.
Sau khi diéu chinh dau phan 4p cta cac may bién ap Gmg cac nat thi ta chi cai

thién duoc di¢n &p cta 1 nut.

Nt Pau phén ap Dién ap khi chwa | Dién ap khi dugc
cai thién (kV) cai thién (kV)
NDH1301 3,56 0.38 0.393
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Dién ap khi chwa dwoc cai thién Dién ap khi dwoc cai thién
Sau khi hoan tat viéc diéu chinh cic dau phan ap, dién ap tai 6 nat gdm

NDHO0379, NDH0387, NDH0401, NDH0403, NDH1198 v NDH1220 van chua dat



mirc mong mudn. Dé khic phuc tinh trang nay thi trién khai phuong an lap dat tu bu tai
cac nut co gia tri dién ap thap, nham nang cao chat luong dién ap va dam bao su 6n dinh
ctia hé thong ludi dién.

= Chay bai toan tinh dung lwgng bu ta dwgc két qua:

L.KISDFIRST2
100 kva LK
2C
5.3
. a2
NDH0379 §i37.2 03
Capacitor Bank
5 Total Banks
45,7 kvar
K
KISDFIRST2 69 amps

0.4 Rated kv 3

100 kVA
10 Rated kvar
Tai nut NDH0379
Capacitor Bank
16 Total Banks
145.2 kvar
220 amps
0.4 Rated kV
NDH0387 10 Rated kvar
2381
> — @ LLT.KIETS
339: 400 VA
ETS j148
Tai nut NDH0387
NDH0401 0.3%

338.1¥| Capacitor Bank
j147.4 14  Total Banks
126.4 kvar
L.N.CTHANH1 192 amps
400 kvAa 0.4 Rated kV
10 Rated kvar

Tai nut NDH0401



NDHO402
338.5

147.6
L.P5 @ - Q
400 kVA

Capacitor Bank Pl
15  Total Banks
135.6 kvar

205.8 amps

0.4 Rated kV

10 Rated kvar

Tai nut NDH0403

NDH1198 | 0.3°
—_——

Capacitor Bank - ¥
17  Total Banks

153.7 kvar @

233.3amps | TTTHUYET
0.4 Rated kV

10 Rated kvar 400 kVA

Tai nut NDHI 198

NDH1220
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0 22 - Total Banks
201 kvar

L.LHUNGVUONG3 303.5amps

10 Rated kvar

Tai nut NDHI1220



Ta c6 bang sau:

Nut Dung luwgng tu bu S6 lwong tu bu Tong dung lrong
(kvar) tu bu (kvar)
NDHO0379 10 5 50
NDHO0387 10 16 160
NDHO0401 10 14 140
NDHO0403 10 15 150
NDH1198 10 17 170
NDH1220 10 22 220

Tiép theo tién hanh chay bai toan dat tu bu, ta duoc két qua:

CAP6
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\
g1k
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CAP2  L.I.T.THUYET

17x10 kvarzl{][] KVA

Dién ap tai nut NDHI1198



NDH1220 po LA
0.4 kV L
g3 ¥

L.HUNGVUONG3 CAP1
390 kVA  22x10 kvar

Dién ap tai nut NDHI1220
Ta c6 bang két qua dién 4p sau khi gén tu bu nhu sau:
Nut Dién ap khi chwa dat tu | Dién ap khi da dat tu bu

bu (kV) (kV)
NDHO0379 0,38 0,386
NDHO0387 0,38 0,387
NDHO0401 0,38 0,385
NDH0403 0,38 0,385
NDHI1198 0,379 0,386
NDH1220 0,38 0,388

= Két qua mo phong véi kich ban bat 1gi, trong dé phu tai dugc ting gap doi, cho
thay 7 nit trén ludi dién c6 dién ap vuot ngoai gidi han cho phép (£5%). Pé xtr Iy van
dé nay, nhom nghién ciru vu tién diéu chinh dau phan ap cia may bién ap nham téi wu
chi phi. Tuy nhién, phuong 4n nay chi khiac phuc dugc dién ap tai 1 nit. Do d6, nhém
d3 chuyén sang trién khai giai phap lap dat tu bu tai cac nut con lai. Két qua sau khi thuc
hién bai toan dit tu bu cho thy tt ca cac nut co dién ap ngoai gidi han da duogc diéu
chinh vé murc 6n dinh, ddm bao van hanh an toan va hiéu qua cho toan hé théng ludi

dién.



4.4. Bai toan bao vé ro le
4.3.1. Phan tich cic dang ngin mach tai phia dau xuit tuyén 1

Truong hop 1: Sy cb ngin mach 3 pha

NDHO031 40.003 NDHO0320

oW o 483-14/1_ 0007 W ®
[ 2 L
NDHO0315 5.003* 1%0

*0 $3.857 0.07% a g e NDH1650 . THACHCAO
MCA73E4 " 0A2 125\&,%\0
0. 000%™ 0.00
N i —; “0.002 @105‘
483-7/2THCAO
Relay5

NDHO316
126

0006 W 1

Sw ¢6 ngdan mach 3 pha tai phia dau xudt tuyén 1

Khi ¢6 ngan mach ba pha tai phia dau xuat tuyén 1 thi chirc nang 51 ciia ro le 5
phat hién ngan mach va dua tin hiéu di cit may cat MC473E4. Néu ro le bi 5 su ¢
khong phat hién duoc ngan mach thi cac ro le 4 va ro le 1 1an c4n 1 cac ro le dy phong

s€ dua tin hi¢u di cat cdc may cat 431 va 131 lan can dé co lap su co.

B | Sequence-of-Operation Events - Output Report: Untitled X

3-Phase (Symmetrical) fault on connector between NDH0315 & CT22. Adjacentbus: NDHO315 |

Data Rev.: Base Config: Mormal Date: 09-06-2025

Time (.. ID f(kA) Ti1(ms) T2(ms) Condition

103 Relay5 3857 103 Phase-0C1-51

153 MC473E4 50.0 Tripped by RelLay5 Phase - OC1-51

262 Relay4 3806 262 Phase-0C1-51

nz 431 50.0 Tripped by RelLay4 Phase - OC1-51

876 Relayl 0.761 876 Phase-0C1-51

926 131 50.0 Tripped by RelLay1 Phase - OC1-51

Thoi gian gidi trir s c6 ngdn mach 3 pha tai dau xudt tuyén 1



Truong hop 2: Su c6 ngin mach 2 pha cham nhau

1?;,97 W

NDHO315

1
T

x 4o F%{ T

O‘—
MC473E4

S

ReLay3

NDHO31e

4 NDH1650

NDHO31
;D

a83-14/1_ 1397 W
o+ 1*o

NDHO320

THACHCAI
VA

\ 25
13T | a3 -‘-":Q:T <
—% ++O

NDH2101

-— —

483-7/2THCAD

oW
MDHO325

13

NDHI

Sw ¢ ngcfn mach 2 pha cham nhau tai phia dau xudt tuyén 1

Khi ¢6 ngan mach hai pha cham nhau tai phia dau xuét tuyén 1 thi chtrc nang 51

cua ro le 5 phat hi¢n ngén mach va dua tin hiéu di cat may cat MC473E4. Néu ro le 5

bi su ¢b khong phat hién duoc ngén mach thi cacro le 4 varo le 1 1an can la cac ro le

du phong s¢€ dua tin hiéu di cit cac may cat 431 va 131 1an cén dé co lap su cd.

B | Sequence-of-Operation Events - Output Report: Untitled

Line-to-Line (Symmetrical) fault on connector between NDH0315 & CT22. Adjacent bus: NDHO315

Data Rev.: Base

Config: Normal Date: 09-06-2025

Time(. D If (k)
120 Relayb 3.4
170 MC473E4

305 Relay4 3.296
355 431

1024 Relayl 0.659
1074 131

T1(ms)
120
500
305
50.0
1024
500

T2 (ms)

Condition

Phase- 0C1-51

Tripped by RelLay5 Phase - 0C1-51
Phase - 0C1-51

Tripped by RelLay4 Phase - OC1-51
Phase- 0C1-51

Tripped by RelLay1 Phase - 0C1-51

Thoi gian gidi trir sw ¢6 ngan mach 2 pha cham nhau tai dau xudt tuyén 1




Truwong hop 3: Sy ¢b ngan mach 1 pha cham dt

NDHO31B NDH0320
N
Ak ) W
1 T a83-14/1 4413
NDHO0315 b d — g+ l*+o
Ff
= 1 e o“'+ — = | I NDH1650 THACHCAO
MC473E4 ' W TRIVA
1T ] ek
x 4 - ﬁ *0 o
@ 483-7/2THCAO
RelLay5
L
NDH0316
as W
NDH0325

Sw ¢é ngan mach 1 pha cham dat tai phia dau xudt tuyén 1

Khi c6 ngin mach mot pha cham dét tai phia dau xuét tuyén 1 thi chtrc ning 51N
cuaro le 5 phat hién sy ¢6 va dua tin hiéu di cét may cat MC473E4 déng tho1 chirc nang
51 cua ro le 5 cling dua tin hiéu di cat may cat MC473E4 sau khoang thoi gian 56.5 ms.
Néu ro le 5 bi sy ¢b khong phat hién sy cb va dua tin hiéu di cét may cat thi cac chire

nang 5IN va 51 cuacacro le 4, ro le 3 varo le 1 lan cén la cac ro le du phong s€ dua

14
A

tin hiéu di cat céc may cat 431 va 131 1an can dé co 1ap su co.

B | Sequence-of-Operation Events - Output Report: Untitled X
Line-to-Ground (Symmetrical) fault on connector between NDHO315 & CT22. Adjacent bus: NDH0315
Data Rev.: Base Config: Normal Date: 09-06-2025

Time(.. 1D IfikA) T1(ms) T2(ms) Condition

465 Relays 3879 465 Ground - OC1-51

96.5 MC473E4 50.0 Tripped by RelLay5 Ground - OC1-51

103 Relays 3835 103 Phase - OC1-51

153 MC473E4 50.0 Tripped by RelLay5 Phase - OC1-51

183 Relay4 3879 183 Ground - OC1-51

233 431 50.0 Tripped by RelLay4 Ground - OC1-51

262 Relay4 3802 262 Phase - OC1-51

N2 431 50.0 Tripped by RelLay4 Phase - OC1-51

340 Relay3 3879 340 Ground - OC1-51

390 131 50.0 Tripped by RelLay3 Ground - OC1-51

390 431 50.0 Tripped by RelLay3 Ground - OC1-51

703 RelLay1 0776 703 Ground - OC1-51

753 131 50.0 Tripped by ReLay1 Ground - OC1-51

877 RelLay1 0.76 877 Phase-0C1-51

927 131 50.0 Tripped by RelLay1 Phase - OC1-51

Thoi gian gidi trir sw 6 ngan mach 1 pha cham dat tai dau xudt tuyén 1



Truwong hop 4: Sy ¢ ngan mach 2 pha cham nhau cham dt

.
N
EL
AA: 483-14/1 WRE W
NDHO0315 ? e,
L::
.+D ] . p— 0++ — o"‘. NDH2101 NDH1650 THACHCAO
MCa73E4 ' 3\ ﬁk A
e G
N . - g *0 0*
@ 483-7/2THCAO
Relay3
L
NDH0316
w3 W
NDH0325
NDH032

Sw ¢ ngcfn mach 2 pha cham nhau cham dat tai phia dau xudt tuyén 1

Khi ¢6 ngan mach hai pha cham dét tai phia dau xuat tuyén 1 thi chirc ning 51N
ctia ro le 5 phét hién su ¢6 va dua tin hiéu di cat may cat MC473E4 dong thoi chirc ning
51 charo le 5 cling dua tin hiéu di cat may cat MC473E4 sau khoang thoi gian 55.9 ms.
Néu ro le 5 bi su ¢d khong phat hién su ¢ va dua tin hiéu di cat may cat thi cac chuc
nang SIN va 51 cuacacrole4,role 3 varole 1 1an can la cac ro le du phong sé dua

tin hiéu di cit cac may cat 431 va 131 lan cin dé ¢6 1ap su cb.

B Sequence-of-Operation Events - Output Report: Untitled X
Line-to-Line-to-Ground (Symmetrical) fault on connector between NDH0315 & CT22. Adjacent bus: NDHO315
Data Rev.: Base Config: Normal Date: 09-06-2025

Time(.. D If(kA) T1(ms) T2(ms) Condition [
471 RelLays 383 471 Ground - OC1-51

971 MC473E4 50.0 Tripped by Relay5 Ground - OC1-51

103 Relays 3854 103 Phase - 0C1-51

153 MC473E4 50.0 Tripped by RelLay5 Phase - OC1-51

186 Relay4 3836 186 Ground - 0C1-51

236 431 50.0 Tripped by ReLay4 Ground - OC1-51

262 Relay4 3806 262 Phase - OC1-51

N2 431 50.0 Tripped by ReLay4 Phase - OC1-51

346 Relay3 3836 346 Ground - 0C1-51

396 131 50.0 Tripped by ReLay3 Ground - OC1-51 |
396 431 50.0 Tripped by Relay3 Ground - OC1-51 |
714 Relayl 0767 714 Ground - OC1-51

764 131 50.0 Tripped by Relay1 Ground - OC1-51

876 Relay1 0.761 876 Phase - 0C1-51

926 131 50.0 Tripped by ReLay1 Phase - 0C1-51

Thoi gian giai trie su co ngcfn mach 2 pha cham nhau cham dat tai dau xudt tuyén



TONG KET: Khi c6 su ¢d xuit tuyén 1 véi 4 dang su ) ngén mach, voi ngén
mach pha ngoai ving bao vé ctia 50 thi chitc ning 51 tac dong, con v6i ngan mach cham

dat thi chirc niang 51N tac dong trude.

4.3.2. Phan tich cic dang ngin mach tai phia dau xuat tuyén 2

Trwong hop 1: Su c¢b ngin mach 3 pha

NDHO0G0 ULy QAT DN et r 0K
0.013% T +0.01 DHOO56

Qo0w =7

0.011

-—

NODE238 NODE239 0.001%

FCOGOM TRUNG
n_)d

~ 7'\ 47!
o1 W 00 iy 00 ¥ "

0L NDHO093 +
hJ (.‘)M1RUN(" THONGQUANGPH
VANEP % %
& - 250 kVA
400 kKVA %\)f 230V 30 726
T8
NDHO0057 ¢ 97
2 1
3.872 S

MA71E
)

; LVANEP =3 L.THC
i T 21.72 kVA LGOMTRUNG 11
24.12 kKVA
OCR)
Relayt
NDHO003 NDHOODA
NDHOO79 NODE227 NODE22% N
v 028 q 02
0‘00-5 022 V. 4

|’|~\}-1." I I‘_ o
a471.7/4D9D

A anad
Sw co ngan mach 3 pha tai phia dau xuat tuyén 2

Khi ¢6 ngin mach ba pha tai phia dau xuat tuyén 2 thi chtrc nang 51 ciia ro le 6
phat hién ngin mach va dua tin hiéu di cit may cat MC471E4. Néu ro le 6 bi sy ¢b
khong phat hién duoc ngén mach thi cac ro le 4 varo le 1 1an cén 1a cac ro le dy phong

s€ dua tin hi¢u di cat cadc may cat 1an can 431 va 131 dé cob 1ap su co.

¥ | Sequence-of-Operation Events - Output Report: Untitled X

l 3 Phase (Symmetrical) fault on connector between NDH0002 & CT23. Adjacent bus: NODHO002

Data Rev.. Base Config. Narmal Date 09-06-2025

Time ( 1D If (kA) T1(ms) T2(ms) Condition

110 Relay6 3872 110 Phase - OC1-51

160 MC471E4 50.0 Iripped by ReLay6 Phase - OC1 - 51

262 Relay4 3806 262 Phase - OC1-51

312 43 50.0 Ttipped by ReLay4 Phase - OC1 - 61

876 Relayl 0.761 876 Phase - OC1 - 51

926 13 50.0 Tripped by ReLay1 Phase - OC1-51

Thoi gian gidi trir s c6 ngdn mach 3 pha tai dau xudt tuyén 2



Truong hop 2: Su c6 ngin mach 2 pha cham nhau

37 \N\,_,L a1 a71.7/2xcn 13,97 W
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- — —
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lv 4 l\: E\J o7 W
“’l o \":M‘-)’—, ‘_n \.3'|§I " 0 l}'q"’ A3 ek u'.
) EJ = a71-7/4D90D A

Sw ¢6 ngan mach 2 pha cham nhau tai phia ddau xudt tuyén 2

Khi ¢6 ngan mach hai pha cham nhau tai phia ddu xuét tuyén 2 thi chirc ning 51
cua ro le 6 phat hi¢n ngén mach va dua tin hiéu di cit may cit MC471E4. Néu ro le bi
su ¢d khong phat hién dugc ngén mach thi cac ro le 4 varo le 1 1an can la cac ro le du

phong sé& dua tin hi¢u di cat cac may cat 1an can dé co 1ap su co.

B | Sequence-of-Operation Events - Qutput Report: Untitled X

Line-to-Line (Symmetrical) fault on connector between NDH0002 & CT23. Adjacent bus: NDHO002

Data Rev.: Base Config: Normal Date: 03-06-2025

Time (.. ID If(kA) Ti1(ms) T2(ms) Condition

128 Relay6 3353 128 Phase - 0C1-51

178 MC471E4 50.0 Tripped by ReLay6 Phase - 0C1-51

305 Relay4 329 305 Phase - 0C1-51

355 431 50.0 Tripped by ReLay4 Phase - 0C1-51

1024 Relayl 0659 1024 Phase - 0C1-51

1074 131 50.0 Tripped by ReLay1 Phase - OC1-51

Thoi gian gidi trie sy ¢6 ngan mach 2 pha cham nhau tai dau xudt tuyén 2



Truwong hop 3: Sy ¢b ngan mach 1 pha cham dt

NDHOO60

s x
MCH71E

&

Relay6

w W -7/2KC
04 AP Fa 0l A71-7/2KCN 1421 W 4
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S c6 ngan mach 1 pha cham dat tai phia dau xudt tuyén 2

Khi ¢6 ngin mach mot pha cham dét tai phia dau xuat tuyén 2 thi chtrc nang 51N

cuaro le 6 phat hién sy ¢ va dua tin hiéu di cét may cat MC473E4 déng tho1 chirc nang

51 charo le 6 cling dua tin hiéu di cat may cat MC473E4 sau khoang thoi gian 54.4 ms.

Néu ro le 5 bi su ¢d khong phat hién su ¢ va dua tin hiéu di cat may cat thi cac chuc

nang 51N va 51 cua cac ro le 4 varo le 1 1an cén la cac ro le du phong sé dua tin hi¢u

di cat cac may cat 431 va 131 1an cén dé c6 1ap su cb.

B | Sequence-of-Operation Events - Output Report: Untitled

Line-to-Ground (Symmetrical) fault on connector between NDHO002 & CT23. Adjacent bus: NDHO002
Data Rev.: Base Config: Normal Date: 09-06-2025

Time (.. ID If(kA) T1(ms) T2(ms) Condition

56.6 Relay6 3879 566 Ground - OC1-51

107 MC471E4 50.0 Tripped by RelLay6 Ground - OC1-51

111 Relay6 3845 M Phase - 0C1-51

161 MC471E4 50.0 Tripped by RelLay6 Phase - 0C1-51

183 Relay4 3879 183 Ground - OC1-51

233 431 50.0 Tripped by ReLay4 Ground - OC1-51

262 Relay4 3802 2682 Phase - 0C1-51

312 431 50.0 Tripped by RelLay4 Phase - 0C1-51

340 Relay3 3879 340 Ground - OC1-51

390 131 50.0 Tripped by ReLay3 Ground - OC1-51

390 431 50.0 Tripped by Relay3 Ground - 0C1-51

703 Relayl 0,776 703 Ground - OC1-51

753 131 50.0 Tripped by RelLay1 Ground - OC1-51

877 Relayl 0.76 877 Phase - 0C1-51

927 131 50.0 Tripped by RelLayl Phase - 0C1-51

Thoi gian gidi trie sw 6 ngan mach 1 pha cham dat tai dau xudt tuyén 2



Truwong hop 4: Su ¢b ngin mach 2 pha cham nhau cham dt
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S ¢co ngcfn mach 2 pha cham nhau cham dat tai phia d‘au xuat tuyén 2

Khi ¢6 ngan mach hai pha cham dét tai phia dau xuat tuyén 2 thi chirc ning 51N

clia o le 6 phét hién su c¢6 va dua tin hiéu di cat may cat MC473E4 dong thoi chirc ning

51 ctaro le 6 cling dua tin hiéu di cat may cat MC473E4 sau khoang thoi gian 52.7 ms.

Néu ro le 5 bi su ¢d khong phat hién su ¢ va dua tin hiéu di cat may cat thi cac chuc

nang SIN va 51 cuacacro le 4, ro le 3 varo le 1 1an can la cac ro le du phong s€ dua

tin hiéu di cat cac may cit 431 va 131 1an can dé c6 1ap su cd.

B | Sequence-of-Operation Events - Output Report: Untitled

Line-to-Line-to-Ground (Symmetrical) fault on connector between NDHO002 & CT23. Adjacent bus: NDHOO02

Data Rev.: Base

Config: Normal Date: 09-06-2025

573
107
110
160
186
236
262
32
36
396
396
714
764
876
926

Time (...

D
Relayb
MC471E4
Relayb
MC471E4
RelLay4
431
RelLay4
431
Relay3
131

431
Relayl
131
Relay1
131

If (k)
3836

3.868

3.836

3.806

3.836

0.767

0.761

T1(ms)
573
50.0
110
50.0
186
50.0
262
50.0
346
50.0
50.0
714
50.0
876
50.0

T2 (ms)

Condition

Ground - OC1-51

Tripped by RelLayb Ground - OC1- 51
Phase-0C1-51

Tripped by RelLayb Phase - OC1-51
Ground - 0C1-51

Tripped by ReLay4 Ground - OC1-51
Phase-0C1-51

Tripped by ReLay4 Phase - OC1-51
Ground - OC1-51

Tripped by RelLay3 Ground - OC1- 51
Tripped by ReLay3 Ground - OC1-51
Ground - OC1-51

Tripped by ReLay1 Ground - OC1-51
Phase-0C1-51

Tripped by ReLay1 Phase - OC1-51

Thoi gian giai trie sy c6 ngd'n mach 2 pha cham nhau chagm dat tai dau xudt tuyén 2



TONG KET: Khi c6 su ¢d xuit tuyén 2 véi 4 dang sy cd nga"m mach, voi ngén
mach pha ngoai ving bao vé ctia 50 thi chitc ning 51 tac dong, con v6i ngan mach cham
dat thi chirc ning 51N tac dong trudc

4.3.3. Phan tich cic dang ngin mach tai thanh gép C41
Trwong hop 1: Su c¢b ngin mach 3 pha

MBAT1
25 MIVA
+1

LA S——

asa 0 |

~

Relay?2 MCA73IER

Su co ngd'n mach 3 pha tai thanh cai C41
Khi ¢6 ngan mach ba pha tai thanh cai C41 thi chirc nang 51 ciia ro le 4 phat hién
ngén mach va dua tin hiéu di cét may cat 431. Néuro le 4 bi su ¢d khong phat hién duoc
ngén mach thi ro le 1 1a ro le du phong s€ dua tin hi€u di cit cac may cat 1an can 131 va
431 dé co 1ap su cd.

B | Sequence-of-Operation Events - Output Report: Untitled ped

3-Phase (Symmetrical) fault on bus: TC C41

Data Rev.: Base Config: Mormal Date: 09-06-2025
Time(.. ID If (k) T1(ms) T2(ms) Condition
262 Relay4 3806 262 Phase - OC1-51
312 431 50.0 Tripped by RelLay4 Phase - OC1-51
876 Relayl 0.761 876 Phase - 0C1-51
926 13 50.0 Tripped by RelLay1 Phase - OC1-51

Thoi gian gidi trir sw ¢6 ngan mach 3 pha tai thanh gép C41



Truong hop 2: Su c6 ngin mach 2 pha cham nhau

%ﬁ

W L -

-
4]

> !

MCA7IED

Relay2

S

Relay5

Su co ngd'n mach 2 pha cham nhau tai thanh cai C41

Khi ¢6 ngin mach hai pha cham nhau tai thanh cai C41 thi chtc ning 51 cia ro
le 4 phat hién ngan mach va dua tin hiéu di cat may cat 431. Néu ro le 4 bi sy ¢d khong
phat hién dugc ngén mach thi ro le 1 1an cén 1a ro le dg phong s€ dua tin hi¢u di cit cac

may cat 1an can 131 va 431 dé ¢ 1ap su cd.

B | Sequence-of-Operation Events - Output Report: Untitled X

Line-to-Line (Symmetrical) fault on bus: TC C41

Data Rev.: Base Config: Normal Date: 09-06-2025
Time (.. ID If(kA) T1{ms) T2(ms) Condition
305 Relay4 329 305 Phase - OC1-51
355 431 50.0 Tripped by ReLay4 Phase - OC1-51
1024 Relayl 0659 1024 Phase - 0C1-51
1074 131 50.0 Tripped by ReLay1 Phase - 0C1-51

Thoi gian gidi trir sy ¢o ngan mach 2 pha cham nhau tai thanh gép c41



Truwong hop 3: Sy ¢b ngan mach 1 pha cham dét

131

Relay3

TCCa1

MBAT1

25 MVA 431

[
*0.776

0]

3.875™" y

Relay4

Relay? MCA73E4

Suw co ngd'n mach I pha cham dat tai thanh cdi C41

Ral avt

Khi ¢c6 ngén mach mdgt pha cham d4t tai thanh cai C41 thi chirc nang SIN cua ro

le 4 phat hién su c¢6 va dua tin hiéu di cat mdy cat 431 dong thoi chire ning 51 cua ro le

4 cling dua tin hiéu di cit may cat sau khoang thoi gian 79 ms. Néu ro le 4 bi su ¢b

khong phat hién sy ¢b va dua tin hiéu di cit may cit thi cac chic nang 51N va 51 ro le

1 varo le 3 1a ro le du phong s& dua tin hiéu di cit cac may cat 431 va 131 dé co lap su

cO.

B | Sequence-of-Operation Events - Output Report: Untitled

Line-to-Ground (Symmetrical) fault on bus: TC C41

Data Rev.: Base Config: Normal Date: 09-06-2025

Time (.. ID If(kA) T1{ms) T2(ms) Condition

183 Relay4 3879 183 Ground - OC1-51

233 431 50.0 Tripped by RelLay4 Ground - OC1-51
262 Relay4 ja02 262 Phase - 0C1-51

312 431 50.0 Tripped by ReLay4 Phase - OC1-51
340 Relay3 3879 340 Ground - OC1-51

390 131 50.0 Tripped by ReLay3 Ground - OC1-51
390 431 50.0 Tripped by Relay3 Ground - OC1-51
703 Relayl 0.776 703 Ground - OC1-51

753 131 50.0 Tripped by Relay1 Ground - QC1-51
877 Relayl 0.76 877 Phase-0C1-51

927 131 50.0 Tripped by ReLay1 Phase - 0C1-51

Thoi gian -gidi triv sw c6 ngdan mach 1 pha chg-lm dat tai thanh gép C41



Truwong hop 4: Sy ¢b ngan mach 2 pha cham dt

Relay3
TC CA1
MBAT1
131 sgw an
..______..a 1 povC - ‘
W 0,767 E — 836™

Relay4

Relay2 MCA73E4

RelayS

Sur cé ngcfn mach 2 pha cham dat tai thanh cdi C41

Khi ¢6 ngin mach hai pha cham dat tai thanh cai C41 thi chtic niang 51N cia ro
le 4 phat hién su c¢6 va dua tin hiéu di cat mdy cat 431 dong thoi chire ning 51 cua ro le
4 cling dua tin hiéu di cit may cat sau khoang thoi gian 79 ms. Néu ro le 4 bi su ¢b
khong phat hién sy ¢b va dua tin hiéu di cit may cit thi cac chic nang 51N va 51 ro le

1 varo le 3 1a ro le du phong s& dua tin hiéu di cit cac may cat 431 va 131 dé co lap su

co.
# | Sequence-of-Operation Events - Output Report: Untitled X
Line-to-Line-to-Ground (Symmetrical) fault on bus: TC C41
Data Rev.: Base Config: Normal Date: 09-06-2025

Time (.. ID f(kA) T1(ms) T2{ms) Condition

186 Relay4 3836 186 Ground - 0C1-51

236 431 50.0 Tripped by ReLay4 Ground - OC1-51

262 Relay4 3806 262 Phase - 0C1-51

312 431 50.0 Tripped by RelLay4 Phase - OC1-51

M6 Relay3 3836 M6 Ground - OC1-51

396 131 50.0 Tripped by RelLay3 Ground - OC1 - 51

396 431 50.0 Tripped by ReLay3 Ground - 0C1-51

714 RelLayl 0.767 714 Ground - OC1-51

764 131 50.0 Tripped by ReLay1 Ground - 0C1-51

876 Relayl 0.761 876 Phase - 0C1-51

926 131 50.0 Tripped by ReLay1 Phase - OC1-51

Thoi gian gidi trie sy co ﬁgci;n lhaéh 2 p-ha- cham ddt tai thanh gép C41



TONG KET: Khi c6 su ¢d tai thanh gbop C41 véi 4 dang su cd ngén mach, véi
ngan mach pha ngoai ving bao vé ctia 50 thi chirc ning 51 tac dong trudc, con véi ngan
mach cham dét thi ro le 4 phat hién dong dién ngin mach trudc v6i chirc nang 51N dua

tin hiéu di cat may cat 431va 131 ¢6 1ap su cb.

4.3.4. Phan tich cac dang ngin mach tai phia thir cap
Trwong hop 1: Su c¢b ngin mach 3 pha

U(.‘j
ReLay3
TC ca1
MBAT1 Fopg e
131 5 MVA am | ;if
n_']f” lam! o) § 1 oo, ®
171 5A W \ (7 63 Lt 3 ¢ £ i
0L9
(orn
Relayl e
Relaya
> [ S
© =
Relay2 MCA731

S c6 ngan mach 3 pha tai phia thir cap

Khi c6 ngan mach ba pha tai phia thir cap chirc ning 51 cua ro le 4 phat hién ngin
mach va dua tin hiéu di cét may cat 431. Néu ro le 4 bi su ¢d khong phat hién duoc ngén
mach thiro le 1 1a ro le du phong sé dua tin hi¢u di cit cac may cat 1an can 131 va 431

de co lap su co.

® | Sequence-of-Operation Events - Output Report: Untitled X

| 3-Phase (Symmetrical) fault on connector between TC C41 & CT21 Adjacent bus: TC C41 |

Data Rev. Base Config: Normal Date: 09-06-2026
Time ( D If (kA) T1(ms) T2(ms) Condition
262 Relay4 3806 262 Phase-0C1-51
312 431 50.0 Tripped by RelLay4 Phase - OC1 - 51
876 RelLayl 0.761 876 Phase - OC1 - 561
926 131 50.0 Imipped by ReLayl Phase - OC1-51

Thoi gian gidi trir sw ¢6 ngan mach 3 phia thir cap



Truong hop 2: Su c6 ngin mach 2 pha cham nhau

Relay3

MBAT1

3¢

Relayl @

Relay4

131 25 MVA 422 =
1 e
|- -~ .

-

TCCa1

$= 0 —

Relay2

Su co ngd'n mach 2 pha cham nhau tai phia thi ccfp

MCA73E4

Khi c6 ngan mach hai pha cham nhau tai phia thi cap chitc ning 51 cia ro le 4

phat hién ngin mach va dua tin hiéu di cat may cit 431. Néu ro le 4 bi su c6 khong phat

hién duoc ngffm mach thi ro le 1 1a ro le du phong sé dua tin hi¢u di cat cac may cat 131

va 431 dé co 1ap su cb.

B | Sequence-of-Operation Events - Qutput Report: Untitled

Line-to-Line (Symmetrical) fault on connector between TC C41 & CT21. Adjacentbus: TC C41

Data Rev.: Base Config: Normal Date: 09-06-2025

Time(.. D

305 Relay4
355 431
1024 Relay1
1074 131

If(k&) T1(ms) T2(ms) Condition

3296 305 Phase - 0C1-51

50.0 Tripped by ReLay4 Phase - 0C1-51
0659 1024 Phase - 0C1-51

50.0 Tripped by RelLay1 Phase - OC1-51

Thoi gian gidi trir sy c6 ngan mach 2 pha cham nhau tai phia thir cdp



Truwong hop 3: Sy ¢b ngan mach 1 pha cham dt

Relay3
TC €A1
3 131 %?{,L 431 5 E
»—an-o— &
D776 L 3 E :xc"'
Relayl ReLayd
SW 3
(=) &
Relay2

Sw ¢ ngcfn mach I pha cham dat tai phia thw cd'p

Khi ¢6 ngin mach mot pha cham dat tai phia thir cap thi chitc ning 5IN cua ro
le 4 phat hién su ¢ va dua tin hiéu di cat may cat 431 dong thoi chire nang 51 cua ro le
4 cling dua tin hiéu di cat may cat sau khoang thoi gian 79 ms. Néu ro le 4 bi su ¢b
khong phat hién sy ¢ va dua tin hiéu di cat may cét thi cac chirc nang 51N va 51 ro le

1va ro le 3 1a ro le dy phong s& dua tin hiéu di cat cac mdy cat 431 va 131 dé co lap su

co.
B | Sequence-of-Operation Events - Output Report: Untitled X
Line-to-Ground (Symmetrical) fault on connector between TC C41 & CT21. Adjacent bus: TC C41
Data Rev.: Base Config: Normal Date: 09-06-2025

Time(.. ID IfikA)  T1(ms) T2(ms) Condition A
183 Relay4 3879 183 Ground - OC1-51 1
233 431 50.0 Tripped by ReLay4 Ground - OC1-51 z
262 Relay4 3802 262 Phase - 0C1-51 ]
312 431 50.0 Tripped by RelLay4 Phase - OC1-51

30 Relay3 3879 340 Ground - OC1-51

390 131 50.0 Tripped by RelLay3 Ground - OC1-51

390 431 50.0 Tripped by RelLay3 Ground - OC1-51

703 Relayl 0776 703 Ground - OC1-51 =
753 131 50.0 Tripped by RelLay1 Ground - OC1-51

877 Relayl 0.76 877 Phase - 0C1-51

927 131 50.0 Tripped by RelLay1 Phase - OC1-51

Thoi gian gidi trir s c6 ngdn mach 1 pha cham ddt tai phia thir cdp



70.

19\

Truwong hop 4: Sy ¢ ngan mach 2 pha cham nhau cham dt

9
*0.767

Relay3
TC!
MBAT1 -
TARY, i
M—ey 1 ' iy F Y
= 3 E ‘X 3.836™ o+
Relayt n4
=
M

Relay2

S ¢o ngcfn mach 2 pha cham nhau cham dat tai phia thu cdp

Khi c6 ngan mach hai pha cham dét tai phia thit cap thi chirc ning 51N cua ro le

4 phat hién sy cb va dua tin hiéu di cat may cit 431 dong thoi chirc ning 51 cua ro le 4

cling dua tin hiéu di cat may cat sau khoang thoi gian 79 ms. Néu ro le 4 bi su ¢6 khong

phat hién su ¢ va dua tin hiéu di cét may cat thi cac chirc nang SINvaSlrole1 varo

le 3 12 ro le dy phong sé& dua tin hiéu di cat cac may cat 431 va 131 dé ¢ 1ap su cb.

B | Sequence-of-Operation Events - Output Report: Untitled

Line-to-Line-to-Ground (Symmetrical) fault on connector between TC C41 & CT21. Adjacentbus: TC C41

Data Rev.: Base Config: Normal Date: 09-06-2025

Time (.. ID

186 Relay4
236 431

262 Relay4
312 431

346 Relay3
396 13

396 431

4 Relayl
764 131

876 RelLayl
926 131

If (KA)
3836

3.806

3.836

0.767

0.761

T1{ms) T2{ms) Condition

186 Ground - OC1-51
50.0 Tripped by RelLay4 Ground - OC1-51
262 Phase - 0C1-51
50.0 Tripped by ReLay4 Phase - OC1-51
346 Ground - 0C1-51
50.0 Tripped by ReLay3 Ground - OC1-51
50.0 Tripped by RelLay3 Ground - OC1-51
74 Ground - OC1-51
50.0 Tripped by RelLay1 Ground - OC1-51
876 Phase - OC1-51
50.0 Tripped by ReLay1 Phase - OC1-51

Thoi gian gidi trie sy ¢6 ngan mach 2 pha cham nhau cham ddt tai phia thir cdp



TONG KET: Khi ¢6 su c6 tai phia thir cAp MBA véi 4 dang su ¢b ngan mach,
v6i ngan mach thi ro le 4 phat hién dong ngan mach & chirc nang 51 trudc, con véi ngan
mach cham d4t thi ro le 4 phat hién dong dién ngan mach véi chitc niang 51N trude, dua
tin hiéu di cat hai may cat131. O day ro le 3 so léch 87 khong 1am viée boi su cd khong

nam trong vung bao v¢ cua ro le nay.

4.3.5. Phan tich cic dang ngin mach trong viing bao vé so 1éch phia thir cip

Trwong hop 1: Su c¢b ngin mach 3 pha

Relay3
TCCa1
121 A =5
17 1 )
7154 ¥ ~+0.761 y 3&0 ~ 0.125%
Relayl @
Relay4d
T
Relay2 MCA73E4

Sw ¢ ngdn mach 3 pha tai phia thir cap MBATI

Khi c6 ngan mach ba pha tai MBA thi chirc ning so 1éch 87 cua ro le 2 phat hién
trudc dong thoi dua tin hiéu cit hai may cat 131 va 431. Sau d6 chirc nang 51 cua relay

1 phat hién sau ciing dua tin hiéu cit may cat 131

® | sequence-of-Operation Events - Output Report: Untitled ot

‘ FFPhase (Symmetrical) fault on connector between 431 & MBAT1. Adjacent bus: TC C41

Data Rev.: Basa Canfig: Marmal Date; 09-06-2025
Tima | [} If (ki) Ti1ims) T2(ms) Condition
10.0 Rulay2 10,0 Phase - 87
60.0 131 0.0 Trippad by RelLay2 Phase - 87
60.0 431 50.0 Tripped by RelLay2 Phase - 87
876 Halayl 0787 876 Fhage - 0C7-51
926 11 50,0 Trippad by Relay1 Phase - OC1 - 51

Thoi gian gidi trir sw ¢6 ngdn ma;:h 3 pha tai bhi’a thir cap MBATI



Truong hop 2: Su c6 ngin mach 2 pha cham nhau

Relay3

TCC41

MBAT1
131 431

25MVA 32—
o3 }
86 - ' 3 %—gD ' ?

%

Relayl @

Relay4

*+o0

Relay2 mca7

Sw ¢é ngdan mach 2 pha cham nhau tai phia thir cap MBATI

Khi ¢6 ngan mach hai pha cham nhau tai MBA thi chirc ning so 1éch 87 cua ro
le 2 phat hién trude ddng thoi dwa tin hiéu cit hai may cat 131 va 431. Sau d6 chirc ning

51 cua relay 1 phat hién sau ciing dua tin hiéu cat may cit 131.

B | Sequence-of-Operation Events - Qutput Report: Untitled X

Line-to-Line (Symmetrical) fault on connector between 431 & MBAT1. Adjacentbus: TC C41

1 Data Rev.. Base Config: Normal Date: 09-06-2025
Time (. ID If(kA) T1{ms) T2(ms) Condition
10.0 Relay2 100 Phase - 87
60.0 131 50.0 Tripped by RelLay2 Phase - 87
60.0 431 50.0 Tripped by ReLay2 Phase - 87
1024 Relay1 0659 1024 Phase-0C1-51
1074 131 50.0 Tripped by RelLay1 Phase - OC1-51

Thoi gian gidi trie sw 6 ngdn mach 2 pha cham nhau tai phl'c-l thi cap MBATI



Truwong hop 3: Sy ¢b ngan mach 1 pha cham dt

0AA N

131

Relay3

MBAT1

TCC41

»
*0.776

Relayl

§5 MVA =4 1
3&7%“' -0*5 (

=

Relayd

Sw co ngcfn mach I pha cham dat tai phia MBATI

Relay2

o —(1+—

-

0
MC473E4

Khi ¢6 ngan mach mot pha cham dét tai MBA thi chtrc ning so 1éch 87 ctia ro le

2 phat hién trudc dong thoi dua tin hiéu cat hai may cat 131 va 431. Sau d6 chuc ning
51N cua ro le 3 dua tin hiéu di cat mdy cat 131 va 431. Néu ro le 3 bi su ¢d khong phat

hién su ¢6 va dua tin hiéu di cit may cét thi cac chtrc ning SIN va 51 ro le 1 1a ro le du

phong sé& dua tin hi¢u di cit céc may cat 131 dé co 1ap su cd.

B | Sequence-of-Operation Events - Output Report: Untitled

Line-to-Ground (Symmetrical) fault on connector between 431 & MBAT1. Adjacent bus: TC C41

Data Rev.: Base Config: Normal Date: 09-06-2025
Time(. D If(k&) T1(ms) T2(ms) Condition
100 Relay2 10.0 Phase-87
60.0 131 50.0 Tripped by ReLay2 Phase - 87
60.0 431 50.0 Tripped by RelLay2 Phase - 87
340 Relay3 3873 340 Ground - OC1-51
390 131 50.0 Tripped by ReLay3 Ground - 0OC1-51
390 431 50.0 Tripped by ReLay3 Ground - OC1-51
703 Relayl 0776 703 Ground - 0C1-51
753 131 50.0 Tripped by RelLay1 Ground - OC1-51
877 RelLay1 0.76 877 Phase - 0C1-51
927 131 50.0 Tripped by ReLay1 Phase - OC1-51

Thoi gian gidi trir si c6 ngdn macl; 1 pha cham dat tai phia thir cap MBAT 1



Truwong hop 4: Sy ¢b ngan mach 2 pha cham nhau cham dt

710 A9 W

131

Relay3

MBAT1

TCC41

[
*0.767

25 MVA J_ml 1
sﬁs - o+

T—l

S,

Relay4

Relay2

s —{—

-

0
MCA73E4

Sw co ngcfn mach 2 pha cham nhau cham dat tai phia thi cdb MBATI

Khi ¢6 ngan mach mot pha cham dét tai MBA thi chtic ning so 1éch 87 ctia ro le
2 phat hién trudc dong thoi dua tin hiéu cat hai may cat 131 va 431. Sau d6 chic ning
51N cua ro le 3 dua tin hiéu di cat mdy cat 131 va 431. Néu ro le 3 bi su ¢d khong phat

hién sur ¢6 va dua tin hiéu di cit may cét thi cac chtrc nang SIN va 51 ro le 1 1a ro le du

phong sé& dua tin hi¢u di cit céc may cat 131 dé co 1ap su cd.

1| Sequence-of-Operation Events - Qutput Report: Untitled

Line-to-Line-to-Ground (Symmetrical) fault on connector between 431 & MBAT1. Adjacentbus: TC C41

Data Rev.. Base Config: Normal Date: 09-06-2025
Time(.. D f(ka) TT(ms) T2(ms) Condition
100 Relay2 100 Phase-87
60.0 131 50.0 Tripped by RelLay2 Phase - 87
60.0 431 50.0 Tripped by ReLay2 Phase - 87
346 Relay3 3836 346 Ground - OC1-51
396 131 50.0 Tripped by ReLay3 Ground - OC1-51
396 431 50.0 Tripped by RelLay3 Ground - 0C1-51
714 Relayl 0767 714 Ground - OC1-51
764 131 50.0 Tripped by RelLay1 Ground - OC1-51
876 Relayl 0.761 876 Phase - 0C1-51
926 131 50.0 Tripped by ReLay1 Phase - OC1- 51

Thoi gian gidi trie sy ¢6 ngan mach 2 pha cham dat tai phia thir cap MBATI



TONG KET: Khi ¢6 sy ¢6 tai phia thir cAp MBA voi 4 dang su ¢ ngan mach bao
vé€ so 1éch s€ tac dong trudc dua tin hiéu di cit hai may cat 131 va 431 ¢o lap MBA. O
day ro le 1 va ro le 3 1am bao vé du phong khi ¢6 ngan mach cham pha thi chirc ning
51 ctia ro le 1 1am viéc, con voi ngdn mach cham dét thi chirc ning 5IN ctuaro le 1 va
ro le 3 lam viéc .

4.3.6. Phan tich cac dang ngin mach trong viing bao vé so 1éch phia so cap
Trwong hop 1: Su c¢b ngin mach 3 pha

S,

Relay3

TCC41
MBAT1

~2.119 %t&s
=

ow?©

) &
=
gl

L
0.123%

@ @ 0E
Relayl

Relay4

ST

Relay? MC473E4

Sw ¢ ngdn mach 3 pha tai phia so cap MBATI

Khi c6 ngian mach ba pha tai phia so cip MBA thi chtrc ning so 16ch 87 ctia ro le
2 phat hién trudc dua tin hiéu cat hai may cat 131 va 431. Pong thoi chirc nang 50 cia
ro le 1 ciing dua tin hiéu di cat may cat 131. Sau khoang thoi gian thi chirc ning 51 cia
ro le cling dua tin hiéu di cat may cat khi co su cd.

B | S5equence-of-Operation Events - Output Report: Untitled

‘ F-Phase (Symmetrical) fault on connector between CT2 & MEBAT 1, Adjacent bus: 1100H

Data Rev.: Base Config: Mormal Date: 09-06-2025
Time (... (] IF (ki) T1 {ms=) T2 (ms) Caondition
100 Ralayd 10.0 Phasa - 47
20,0 Ralayl 2119 20.0 Phasa - OC1T - 50

B0 m 50.0

GO0 411 50.0 I'ippad by Ralay? Phasea - 87

A0 LK) 50.0 Imppad by Relayl Phasa - OC1 - 500
B4 Ralayl 2118 = G4 Phasa - 3C1 - 51

B54 1 500

Tfippad by Ralay2 Phasa - 87

lrippad by Ralayl Phass - DC1 - 51

Thoi gian gidi trir si co nécfn mach 3 pha tai phia so ciap MBATI



Truong hop 2: Su c6 ngin mach 2 pha cham nhau

Relay3
TCCa1
MBAT1 -
131 b - 25 MVA 45 1
> g ¢
]
9.8 W ? 0 - E 'x 9“'.
Relayl @
Relay4

—{1—

Relay2 MCAa73l

Sw ¢ ngcfn mach 2 pha cham nhau tai phia so ccfp MBATI

Khi c¢6 ngan mach ba pha tai phia so cap MBA thi chirc ning so 1éch 87 ciia ro le
2 phat hién trudc dua tin hiéu cat hai may cat 131 va 431. Pong thoi chirc nang 50 cia
ro le 1 ciing dua tin hiéu di cat may cat 131. Sau khoang thoi gian thi chirc ning 51 cua

ro le cling dua tin hi€u di cat may cat khi c6 su co.

B | Sequence-of-Operation Events - Qutput Report: Untitled X

Line-to-Line (Symmetrical) fault on connector between CT2 & MBAT1. Adjacentbus: 110DH

Data Rev.: Base Date: 09-06-2025

Config: Normal

Time(.. ID lf(k&) T1(ms) T2(ms) Condition
100 Relay2 100 Phase - 87
200 Relay1 1835 200 Phase - 0C1-50
60.0 131 50.0 Tripped by RelLay2 Phase - 87
60.0 43 50.0 Tripped by RelLay?2 Phase - 87 1
70.0 131 50.0 Tripped by RelLay1 Phase - OC1-50
!| 604 Relayl 1835 <604 Phase - 0C1-51 |
654 131 50.0 Tripped by RelLay1 Phase - OC1-51 |

Thoi gian gidi trir sw ¢6 ngan mach 2 pha cham nhau tai phia so cdp MBATI



Truwong hop 3: Sy ¢b ngan mach 1 pha cham dt

1026W

25 MVA 1
q ! :2 5 E ) ! ®
‘X +2.128 5 E 'X o+

Relay3

TCC41

431

S s

Relayd

o——

*0
Relay2 MCA73E4

Su co ngd'n mach I pha cham dat tai phia so cd'p MBATI

Khi ¢6 ngan mach mot pha cham dét tai phia so cdp MBA thi chirc ning so léch

87 ctia ro le 2 phat hién truéc dong thoi dua tin hiéu cat hai may cat 131 va 431. Pong

thoi chire nang SON va 50 cua ro le 1 1an luot dua tin higu di cit may cat 131 dé co lap

su ¢d. Sau khoang thoi gian thi chitc nang 51N va 51 caaro le 1 ciing dua tin hiéu di cat

may cat 131 khi c6 sy ¢6 xuat hién.

B | Sequence-of-Operation Events - Output Report: Untitled X

Line-to-Ground (Symmetrical) fault on connector between CT2 & MBAT1. Adjacentbus: 110DH

Data Rev.: Base

Config: Normal Date: 09-06-2025

Time (...
100
150
200
60.0
60.0
65.0
700
210
260
604
654

D
Relay2
Relayl
Relayl
131

431

131

131
Relay1
131
Relayl
131

IF (kA)

2128
2113

2128

2113

T1(ms)
10.0
15.0
200
50.0
50.0
50.0
50.0
210
50.0
< B4
50.0

T2 (ms)

Condition

Phase - 87

Ground-0C1-50

Phase-0C1-50

Tripped by RelLay2 Phase - 87
Tripped by ReLay2 Phase - 87
Tripped by Relay1 Ground - 0C1-50
Tripped by RelLay1 Phase - 0C1-50
Ground - OC1-51

Tripped by ReLay1 Ground - OC1-51
Phase-0C1-51

Tripped by ReLay1Phase - 0C1-51

T hoi gian giai -trir sw ¢o ngdn mach 1 pha-cham dat tai p-hz'a so cdp MBATI



Truwong hop 4: Sy ¢b ngan mach 2 pha cham nhau cham dt

Relay3

TC C41

431

25 MVA 1
Lt o -
1037-"( +>.114 E o+

Relayd

‘-O

Relav2

Sw co ngcfn mach 2 pha cham nhau cham dat tai phia so cdp MBATI

MC473E4

Khi c6 ngan mach hai pha cham dét tai phia so cadp MBA thi chuic ning so léch
87 cua ro le 2 phat hién trudc dong thoi dua tin hiéu cat hai may cit 131 va 431. Pong
thot chirc nang SON va 50 cua ro le 1 lan luot dua tin hiéu di cét may cat 131 dé co lap
su ¢d. Sau khoang thoi gian thi chitc nang 51N va 51 caaro le 1 ciing dua tin hiéu di cat

may cat 131 khi co sy ¢6 xuat hién.

B | Sequence-of-Operation Events - Qutput Report: Untitled X
Line-to-Line-to-Ground (Symmetrical) fault on connector between CT2 & MBAT1. Adjacent bus: 110DH
Data Rev.: Base Config: Nermal Date: 09-06-2025
Time(.. D (k&) T1(ms) T2(ms) Condition
10.0 Relay2 10.0 Phase-8&7
15.0 Relayl 2114 150 Ground - OC1-50
20.0 Relay1l 218 200 Phase-0C1-50
60.0 131 50.0 Tripped by RelLay2 Phase - 87
60.0 431 50.0 Tripped by RelLay2 Phase - 87
65.0 131 50.0 Tripped by ReLay1 Ground - OC1-50
70.0 131 50.0 Tripped by ReLay1 Phase - 0C1-50
212 Relayl 214 212 Ground - OC1-51
262 131 50.0 Tripped by ReLay1 Ground - OC1-51
604 Relayl 2118 <604 Phase - 0C1-51
654 131 50.0 Tripped by ReLay1 Phase - OC1-51

Thoi gian gidi trir sy ¢6 ngan mach 2 pha cham dat tai phia so cap MBATI



TONG KET: Khi ¢6 sy cb tai phia so cdp MBA véi 4 dang su ¢d ngan mach bao
v€ so 1éch s& tac dong trude dua tin hi¢u di cit hai may cat 131 va 431 ¢o lap MBA. Luc
nay ro le 1 ciing tac dong va dua tin hiéu di cat may cat véi thoi gian ngan tré hon bao
vé so léch vai mili gidy nham c6 14p nhanh chong su ¢b phia gan ngudn va bao vé may
bién ap.

4.3.7. Phan tich cac dang ngin mach tai phia diu xuat tuyén 3

Trwong hop 1: Su c¢b ngin mach 3 pha

o 476-8/27LE A L
REC 2 * 0067 ¥ ;
oEa* ' o™ "*0.065 | L
NDH2075 MNDH1156
W 791
NDH1138 0052
+| to.002
NDH1133 @D 0122 @
MCA76E4 LELOI 4 LLELOM
X 43843 250 kVA 64.8 kVA
. y
0 4 0.072% o
g NDH1134 1 2
18087 0.0} ‘t
H i 0011
Relayll 0

Sw ¢6 ngdan mach 3 pha tai phia dau xudt tuyén 3

Khi c6 ngan mach ba pha tai phia dau xuat tuyén 3 thi chirc ning 51 ctia ro le 11
phat hién ngin mach va dua tin hiéu di cat may cat MC476E4. Néu ro le 11 bi sy ¢
khong phat hién duoc ngan mach thi céc ro le 10 va ro le 7 1an cén 1 cac ro le du phong

s€ dua tin hi¢u di cat cdc may cat 432 va 132 lan can dé co lap su co.

® | Sequence-of-Operation Events - Qutput Report: Untitled X
| 3 Phase (Symmetncal) fault on connector batween NDH1133 & CT26 Adjacent bus NOH1133
Data Rev: Base Config: Normal Date: 09-06-2025

lme ( | 8] If (kA) 'l (ms) 2 (msa) Condition

142 Realayl 3843 < 142 Phase - 0C1-51

192 MCA76GE4 50.0 lripped by RelLay11 Phase - OC1 - 51

306 RelLay10 3.808 < 306 Phase - OC1 - 51

366 432 650.0 Tripped by ReLay10 Phase - OC1 - 561

889 RelLay7 0.762 889 Phase - OC1 - 561

939 132 50.0 Tripped by RelLay7 Phase - OC1 - 61

Thoi gian gidi trir s c6 ngdn mach 3 pha tai dau xudt tuyén 3



Truong hop 2: Su c6 ngin mach 2 pha cham nhau

NDH1141
7w
}ilnl-lzo?S NDH1156
W NDH1140
NDH1138 13 CL
0
NDH1133 @ D++—@
MCA76E4 = LELOI 4 LLELOIA
¥ '_f 250 kVA 64.8 KVA
=<
0 o+
NDH1134 N
— 1397¥
0 o X
L 4 @ 3 Y W
Relay11l 13

Sw ¢6 ngan mach 2 pha cham nhau tai phia ddu xudt tuyén 3

Khi ¢6 ngan mach hai pha cham nhau tai phia ddu xuét tuyén 3 thi chirc ning 51
ctia ro le 11 phat hién ngan mach va dua tin hiéu di cat may cit MC476E4. Néuro le 11
bi su cb khong phat hién duoc ngfln mach thi cac ro le 10 va ro le 7 1an can la cac ro le

du phong s€ dua tin hi¢u di cit cac may cit 432 va 132 1an can dé co 1ap su cd.

B | Sequence-of-Operation Events - Output Report: Untitled X

Line-to-Line (Symmetrical) fault on connector between NDH1133 8 CT25. Adjacentbus: NDH1133

Data Rev.. Base Config: Mormal Date: 09-06-2025
Time (.. 1D If(kA) T1(ms) T2(ms) Condition
142 Relayl1l 3328 <142 Phase - 0C1-51
192 MC476E4 50.0 Tripped by ReLay11 Phase - OC1-51
306 Relayld 3298 <306 Phase - 0C1-51
356 432 50.0 Tripped by ReLay10 Phase - OC1-51
1040 Relay? 0.66 1040 Phase - 0C1-51
1080 132 50.0 Tripped by ReLay7 Phase - OC1-51

Thoi gian gidi trie sy c6 ngan mach 2 pha cham nhau tai dau xudt tuyén 3



Truwong hop 3: Sy ¢b ngan mach 1 pha cham dt

NUTILLSL
DH2075  NDH1
A NDH1140
NDH1138 181K
to
NDH1133 GD pou @
MCA76E4 E LELOI 4 L.LELOI4
387 :% 250 kv 64.8 kVA
L o ] X
D U‘_
NDH1134 N
=9 1809
3.877
0.
L J @ A 09 \N
Relayll A5

Sw ¢ ngcfn mach I pha cham dat tai phia dau xudt tuyén 3

Khi c6 ngin mach mot pha cham dat tai phia dau xuat tuyén 3 thi chtrc nang 51N
cua ro le 11 phat hi¢n sy ¢b va dua tin hiéu di cat may cit MC476E4 déng tho1 chuce
ning 51 cua ro le 11 ciing dua tin hiéu di cat may cat MC476E4 sau khoang thoi gian
74.9 ms. Néuro le 11 bi su ¢d khong phat hién su ¢ va dua tin hiéu di cét may cit thi
cac chtrc nang SIN va 51 cua cacrole 10, ro le 9 varo le 7 1an can l1a céc ro le du phong

s€ dua tin hi¢u di cat cdc may cat 432 va 132 lan can dé co lap su co.

8 | Sequence-of-Operation Events - Output Report: Untitled X
Line-to-Ground (Symmetrical) fault on connector between NDH1133 & CT25. Adjacent bus: NDH1133
Data Rev.: Base Config: Normal Date: 09-06-2025
Time(.. D If(k&) T1(ms) T2(ms) Condition
67.1 Relay1l 387 671 Ground - 0C1-51
117 MC476E4 50.0 Tripped by RelLay11 Ground - OC1-51
142 Relayl1l 3826 <142 Phase - 0C1-51
192 MC476E4 50.0 Tripped by RelLay11 Phase - OC1-51
220 Relayl0 387 220 Ground - OC1-51
270 432 50.0 Tripped by ReLay10 Ground - OC1-51
306 Relayl0 3803 <306 Phase - 0C1-51
356 432 50.0 Tripped by ReLay10 Phase - OC1-51
374 Relayd 3.87 374 Ground - OC1-51
424 132 50.0 Tripped by Relay9 Ground - 0C1-51
424 432 50.0 Tripped by Relay9 Ground - 0C1-51
722 Relay7” 0774 722 Ground - OC1-51
772 132 50.0 Tripped by ReLay7 Ground - OC1-51
890 Relay7 0.761 890 Phase - 0C1-51
940 132 50.0 Tripped by RelLay7 Phase - OC1-51

Thoi gian gidi trie sw ¢6 ngan mach 1 pha cham dat tai dau xudt tuyén 3



MC476E4
.
e
01-—

Truwong hop 4: Sy ¢b ngan mach 2 pha cham nhau cham dt

s sk

DH2075
W NDH1140
NDH1138 1412
to
NDH1133 @ s @
LELOI 4 LLELOIA
250 kVA 64.8 kA

NDH1134 111,“11 "

9 @ \A .1-1_ W

Relayl1l

Sw ¢ ngcfn mach 2 pha cham nhau cham dat tai phia dau xudt tuyén 3

Khi ¢6 ngan mach hai pha cham dét tai phia dau xuat tuyén 3 thi chirc ning 51N

ctia ro le 11 phat hién sy c6 va dua tin hiu di cat may cat MC476E4 dong thoi chiic

nang 51 cta ro le 11 ciling dua tin hiéu di cat may cat MC476E4 sau khoang thoi gian

74.1 ms. Néu ro le 11 bi sy ¢d khong phat hién su ¢ va dua tin hiéu di cat may cat thi

cac chtrc nang 51N va 51 cua cacrole 10, ro le 9 varo le 7 1an can 1a cac ro le du phong

s& dua tin hiéu di cit cac may cat 432 va 132 1an can dé cb 1ap su co.

4
A

B Sequence-of-Operation Events - Output Report: Untitled
Line-to-Line-to-Ground (Symmetrical) fault on connector between NDH1133 & CT25. Adjacent bus: NDH1133
Data Rev. Base Config: Normal Date: 09-06-2025
Time(. ID IfikA) T1(ms) T2(ms) Condition
67.9 Relay11 3832 679 Ground - 0C1-51
18 MC476E4 50.0 Tripped by RelLay11 Ground - OC1-51
142 Relay11 3841 <142 Phase-0C1-51
192 MC476E4 50.0 Tripped by ReLay11 Phase - 0C1-51
223 Relayld 3832 223 Ground - 0C1-51
273 432 50.0 Tripped by RelLay10 Ground - OC1-51
306 Relay10 3807 <306 Phase-0C1-51
356 432 50.0 Tripped by ReLay10 Phase - OC1-51
380 Relay9 3832 380 Ground - OC1-51
430 132 50.0 Tripped by RelLay3 Ground - OC1 - 51
430 432 50.0 Tripped by Relayd Ground - OC1-51
737 Relay7 0.766 737 Ground - OC1-51
787 132 50.0 Tripped by RelLay7 Ground - OC1 - 51
889 Relay7 0.761 889 Phase-0C1-51
939 132 50.0 Tripped by RelLay7 Phase - OC1-51

Thoi gian giai trie sw co ngd'n mach 2 pha cham nhau cham dat tai dau xudt tuyén



TONG KET: Khi c6 su ¢d xuit tuyén 3 véi 4 dang sy cd nga"ln mach, voi ngén
mach pha ngoai ving bao vé ctia 50 thi chitc ning 51 tac dong, con v6i ngan mach cham

dat thi chirc niang 51N tac dong trude.

4.3.8. Phan tich cac dang ngin mach tai phia diu xuat tuyén 4
Trwong hop 1: Su c¢b ngin mach 3 pha

NUHLIYY

LANGDAI n
250 kvA 0.239
TRIEULE
NDH1372 40.003 NDH1403
400 kvA 16 \ -2 40,205
NDH77130 0o

£}
NDH2057 0.0} e DA
FCOTR.LE
NDH1269
NDH1370 488 7/01LDAI
MC22 3 W oy Al
® -X 0.0 ool ol
~0 ¢ 0.038% 0.035™ 0.03™%
NDH1398 NDH1402

NDH1371

Relayl2

Su co ngd'n mach 3 pha tai phia dau xudt tuyén 4

Khi c6 ngan mach ba pha tai phia dau xuét tuyén 4 thi chirc ning 51 ciia ro le 12
phat hién ngan mach va dua tin hiéu di cat may cit MC22. Néu ro le 12 bi su ¢6 khong
phat hién duoc ngian mach thi cac ro le 10 va ro le 7 1an can 14 céc ro le du phong sé dua

tin hiéu di cit cac may cat 432 va 132 1an cin dé ¢6 1ap su cb.

B | Sequence-of-Operation Events - Output Report: Untitled >

| 3 Phase ($ymmutr|cal) fault on connector between NDH1369 & CT26, Adjacent bus NDH1369

Data Rev.. Base Config: Normal Date: 09-06-2025
Time ( 1D I (KA) 1 (ms) 12 (ms) Condition
124 Relay12 3874 124 Phase - OC1-51
184 MC22 60.0 Tripped by Relay12 Phase - OC1-51
306 Ralay10 3808 < 306 Phase - OC1-51
356 432 50.0 Tripped by ReLay10 Phase - OC1-51
889 Relay7 0762 889 Phase - OC1- 51
939 132 50.0 I'ripped by RelLay” Phase - OC1 - 61

Thoi gian gidi trir sw ¢6 ngan mach 3 pha tai dau xudt tuyén 4



Truong hop 2: Su c6 ngin mach 2 pha cham nhau

199.4 KVA 137.5 kVA
NDH1373 022 W LLEpuAN  NPH1416
110.1 kVA
"\
NDH1399 0.22%

LANGDAI BiiaLA

250 kVA 50 kvA
TRIBULE NDH1403 022¥
NDH1372 5
400 kVA NDH1415

.| \‘\\J

NDH77130 139
a0 W
NDH2057 ) 4397 LEDUAN NDH2062
FCOTR.LE
NDH1369
- NDH1370  1488-7/01LDAI o
N . g - N PR
mcz2 -—/; 139 ’\‘ %3 1397 ¥ 1397 ¥ 1397¥
*0 " o* -
NDH1398 NDH1402 NDH1417

NDH1371

Relay12

Sw ¢é ngan mach 2 pha cham nhau tai phia dau xudt tuyén 4

Khi ¢6 ngan mach hai pha cham nhau tai phia ddu xuét tuyén 4 thi chirc ning 51

cuaro le 11 phat hién ngén mach va dua tin hiéu di cét may cat MC22. Néuro le 11 bi

su ¢d khong phat hién dugc ngén mach thi cac ro le 10 va ro le 7 1an can la cac ro le du

phong sé& dua tin hi¢u di cit céc may cit 432 va 132 1an can dé co lap su cd.

B | Sequence-of-Operation Events - Qutput Report: Untitled X

Line-to-Line (Symmetrical) fault on connector between NDH1369 & CT26. Adjacent bus: NDH1369

Data Rev.. Base Config: Normal Date: 09-06-2025
Time(.. D If(kA) T1{ms) T2(ms) Condition
146 Relayl2 3355 146 Phase-0C1-51
206 Mc22 60.0 Tripped by RelLay12 Phase - OC1-51
306 Relayld 3298 <306 Phase - 0C1-51
356 432 50.0 Tripped by ReLay10 Phase - OC1 - 51
1040 Relay7 0.66 1040 Phase - 0C1-51
1090 132 50.0 Tripped by RelLay? Phase - OC1-51

Thoi gian gidi trir sy 6 ngan mach 2 pha cham nhau tai dau xudt tuyén 4



Truwong hop 3: Sy ¢b ngan mach 1 pha cham dt

g ek
NDH1373 LA
NDH1399
LANGDAI
250 kWA
TRIEULE
NDH1372
400 KVA
NDH77130
oW
NDH2057 140

0AB9 W

NDH1371 NDH1358

Relayl2

Sw ¢é ngan mach 1 pha cham dat tai phia ddu xudt tuyén 4

FCOTR.LE
NDH1369
f_ NDH1370  |488 7/01LDAI
— N K
2 MCgo :f A8 0P 447 4409 0.
.'1—0 L 1 G"—

NDH1416
PHIGIA
250 kva

NDH1415

NDH2062

NDH141:

Khi c6 ngin mach mot pha cham dét tai phia dau xuat tuyén 3 thi chtrc nang 51N

cua ro le 12 phat hién sy ¢ va dua tin hiéu di cat may cat MC22 déng thot chire nang

51 ctia ro le 12 ciing dua tin hiéu di cit may cat MC22 sau khoang thoi gian 62.1 ms.

Neéu ro le 12 bi sy c6 khong phat hién sy ¢ va dua tin hi¢u di cat may cat thi cac chirc

nang SIN va 51 cua cac ro le 10, ro le 9 va ro le 7 lan cén 1a céc ro le du phong sé dua

tin hiéu di cat cac may cit 432 va 132 1an can dé co 1ap su cd.

B | Sequence-of-Operation Events - Output Report: Untitled X b
Line-to-Ground (Symmetrical) fault on connector between NDH1369 & CT26. Adjacent bus: NDH1369
Data Rev.: Base Config: Normal Date: 09-06-2025
Time (.. 1D If(kA) T1({ms) T2(ms) Condition
62.9 Relayl2 387 62.9 Ground - OC1-51
123 MC22 60.0 Tripped by RelLay12 Ground - OC1-51
125 Relayl2 3847 125 Phase - OC1-51
185 MC22 60.0 Tripped by ReLay12 Phase - 0C1-51
220 Relay10 387 220 Ground - OC1-51
270 432 50.0 Tripped by ReLay10 Ground - OC1-51
306 Relayld 3803 <306 Phase - OC1-51
356 432 50.0 Tripped by ReLay10 Phase - OC1-51
374 RelLay9 387 74 Ground - OC1-51
424 132 50.0 Tripped by Relayd Ground - OC1-51
424 432 50.0 Tripped by Relay9 Ground - OC1- 51
722 RelLay7 0774 722 Ground - OC1-51
772 132 50.0 Tripped by RelLay7 Ground - OC1-51
8390 Relay7 0.761 830 Phase - 0C1-51
940 132 50.0 Tripped by RelLay7 Phase - OC1-51

Thoi gian gidi trir sw ¢6 ngan mach 1 pha cham ddt tai dau xudt tuyén 4



Truwong hop 4: Sy ¢b ngan mach 2 pha cham nhau cham dt

TRIEULE
NDH1403
NDH1372 40 vk NDH1415
111‘,\\] 0 -
NDH77130 0 Ak
KN
nDH20s7 140 ALY LHDUAN NDH2062
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W N s W W
2 mMCg2 -l~ 18N AAe 1&.11 1&.11 1&.11
.-1—0 + [ o+ - -
NDH1398 NDH1402 NDH1:

NDH1371

Relayl2

Sw ¢ ngcfn mach 2 pha cham nhau cham dat tai phia dau xudt tuyén 4

Khi c6 ngan mach mot pha cham dét tai phia dau xuat tuyén 3 thi chtrc nang 51N
ctia ro le 12 phat hién su c6 va dua tin hiéu di cat may cat MC22 dong thoi chiic ning
51 cia ro le 12 ciing dua tin hiéu di cat may cat MC22 sau khoang thoi gian 60.4 ms.
Néu ro le 12 bi sy ¢ khong phat hién su ¢ va dua tin hiéu di cat may cat thi cac chirc

nang 51N va 51 cta cac ro le 10, ro le 9 va ro le 7 1an can la céc ro le du phong s€ dua

14
A

tin hiéu di cat cac may cat 432 va 132 1an cén dé co 1ap su co.

B | Sequence-of-Operation Events - Output Report: Untitled X
Line-to-Line-to-Ground (Symmetrical) fault on connector between NDH1369 & CT26. Adjacent bus: NDH1369
Data Rev.: Base Config: Normal Date: 09-06-2025
Time(.. D If(k&) T1(ms) T2(ms) Condition
63.6 Relay12 3832 636 Ground - OC1-51
124 Mc22 60.0 Tripped by RelLay12 Ground - OC1-51
124 Relay12 387 124 Phase-0C1-51
184 MCc22 60.0 Tripped by ReLay12 Phase - OC1-51
223 Relay10 3832 223 Ground - OC1-51
273 432 50.0 Tripped by ReLay10 Ground - OC1- 51
306 Relay10 3807 <306 Phase-0C1-51
356 432 50.0 Tripped by ReLay10 Phase - OC1-51
380 Relayg 3832 380 Ground - OC1-51
430 132 50.0 Tripped by RelLayd Ground - OC1-51
430 432 50.0 Tripped by ReLay3 Ground - OCT - 51
737 Relay7 0.766 737 Ground - OC1-51
787 132 50.0 Tripped by RelLay7 Ground - OC1-51
889 Relay7 0761 889 Phase-0C1-51
939 132 50.0 Tripped by RelLay7 Phase - OC1-51

Thoi gian giai trie sy c6 ngcfn mach 2 pha cham nhau chagm dat tai dau xudt tuyén 4



TONG KET: Khi c6 su ¢d xuit tuyén 4 v6i 4 dang su cd nga"m mach, voi ngén
mach pha ngoai ving bao vé ctia 50 thi chitc ning 51 tac dong, con v6i ngan mach cham
dat thi chirc niang 51N tac dong trude.

4.3.9. Phan tich cac dang ngin mach tai thanh gop C42
Trwong hop 1: Su c¢b ngin mach 3 pha

1ccaz
¥ i

110DH @J MCA706EA
MBAT2

2 ReLay9 v
e 25 Mmva Re "V‘ *0,072
.L . 3 E 3 .
*0.762 =t 3 E P 3.808~

=

v ®

OCR

X'

Relay10
Relay7

swi

Oppn
87

ReLay8

Sw c6 ngcfn mach 3 pha tai thanh cai C42

Khi ¢6 ngan mach ba pha tai thanh cai C42 thi chic ning 51 cua ro le 10 phat
hién ngin mach va dua tin hiéu di cit may cit 432. Néu ro le 10 b sy c6 khong phat
hién dwoc ngan mach thi ro le 7 14 ro le dy phong s& dua tin hiéu di cat cac may cét 432
va 132 1an can dé co 1ap su cd.

B | Sequence-of-Operation Events - Output Report: Untitled x

3-Phase (Symmetrical) fault on bus: TC C42

Data Rev.: Base Config: Mormal Date: 09-06-2025
Time ( [} I (k) T1{ms) T2 (ms) Condition
ine Ralayll iB0a = 306 Phasa - OC1-51
366 432 50.0 Impped by RelLay10 Phasea - OCT - 51
889 RelLay? 0.762 889 Phase - OC1-51
939 132 50.0 Tripped by RelLay? Phasse - OC1 - 51

-

Thoi gian gidi trir sy c6 ngdan mach 3 pha tai thanh gop C42



Truong hop 2: Su c6 ngin mach 2 pha cham nhau

TCC42
> ———

o &

Relay9 =
132 25 MVA

S

—

2
0

Relay7

S5W3
Open
Relay8

Sur cé ngcfn mach 2 pha cham nhau tai thanh cai C42

Khi ¢6 ngan mach hai pha cham nhau tai thanh cai C42 thi chirc nang 51 cua ro
le 10 phat hién ngén mach va dua tin hiéu di cét may cit 432. Néu ro le 10 bi su ¢b
khong phat hién duoc ngin mach thi ro le 7 1a ro le du phong sé& dua tin hiéu di cat cac

may cit 432 va 132 1an can dé co 1ap su cd.

B | Sequence-of-Operation Events - Qutput Report: Untitled X

Line-to-Line (Symmetrical) fault on bus: TC C42

Data Rev.: Base Config: Normal Date: 09-06-2025
Time(.. ID If(k&)y T1(ms) T2(ms) Condition
306 Relaylld 3298 <306 Phase - 0C1-51
356 432 50.0 Tripped by RelLay10 Phase - 0C1-51
1040 Relay7 0.66 1040 Phase - 0OC1-51
1090 132 50.0 Tripped by RelLay7 Phase - OC1-51

Thoi gian gidi trir sy c6 ngdan mach 2 pha cham nhau tai thanh gép C42



Truwong hop 3: Sy ¢b ngan mach 1 pha cham dt

132

TCCa2

!

I =+
@ %4?691
MBAT2 1
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[
*0.774

0

X

SW3

' Open

Relay8

Sw co ngcfn mach I pha cham dat tai thanh cai C42

Khi ¢c6 ngén mach mdt pha cham d4t tai thanh cai C42 thi chirc nang SIN cua ro

le 10 phat hién sy c¢b va dua tin hiéu di cat may cat 432 dong thoi chirc ning 51 cua ro

le 10 ciing dua tin hiéu di cit méy cat 432 sau khoang thoi gian 86 ms. Néu ro le 10 bi

su ¢d khong phat hién su ¢ va dua tin hiéu di cat may cat thi céc chire nang 51N va 51

ciiaro le 9 va ro le 7 1an cn 13 ro le du phong s& dua tin hiéu di cit cac méy cat 432 va

132 1an can dé co6 1ap su co.

B | Sequence-of-Operation Events - Output Report: Untitled X

Line-to-Ground (Symmetrical) fault on bus: TC C42

Data Rev.: Base Config: Normal Date: 09-06-2025
Time(.. ID If(kA) T1{ms) T2(ms) Condition
220 Relayl0 387 220 Ground - 0C1-51
270 432 50.0 Tripped by ReLay10 Ground - OC1-51
306 Relay1d 3803 <306 Phase - 0C1-51
356 432 50.0 Tripped by RelLay10 Phase - OC1-51
374 Relay9 3.87 374 Ground - OC1-51
424 132 50.0 Tripped by Relay9 Ground - OC1-51
424 432 50.0 Tripped by Relay9 Ground - 0C1-51
722 RelLay7 0774 722 Ground - OC1-51
772 132 50.0 Tripped by ReLay7 Ground - OC1 - 51
8390 Relay7 0.761 890 Phase - 0C1-51
940 132 50.0 Tripped by RelLay7 Phase - OC1-51

Thoi gian gidi trir sw ¢6 ngan mach 1 pha cham ddt tai thanh gép C42



Truwong hop 4: Sy ¢b ngan mach 2 pha cham dt

TCCa2

@ MCA76E4
MBAT2

25 mva Relayd N

*0.766

X

Relay10

sw3 [/

' Open

Relays

Su co ngd'n mach 2 pha cham dat tai thanh cdi C42

Relayl1l

Khi c¢6 ngan mach hai pha cham dat tai thanh cai C42 thi chtrc nang 51N cuia ro

le 10 phat hién sy c¢d va dua tin hiéu di cat may cat 432 dong thoi chirc nang 51 cua ro

le 10 ciing dua tin hiéu di cit may cat 432 sau khoang thoi gian 83 ms. Néu ro le 10 bi

su ¢d khong phat hién su ¢ va dua tin hiéu di cat may cit thi céc chire nang 51N va 51

ciiaro le 9 varo le 7 1an can 1a ro le du phong s& dua tin hiéu di cit cac may cat 432 va

132 1an can dé co6 1ap su co.

B | Sequence-of-Operation Events - Output Report: Untitled

Line-to-Line-to-Ground (Symmetrical) fault on bus: TC C42

Data Rev.: Base Config: Normal Date: 09-06-2025

Time (...
223
273
306
356
380
430
430
737
787
889
939

D
RelLay10
432
Relay10
432
Relay9
132

432
RelLay7
132
Relay7
132

If (k)
3832

3.807

3832

0.766

0.761

T1{ms) T2(ms) Condition

223 Ground - 0C1-51

50.0 Tripped by ReLay10 Ground - OC1-51
<306 Phase - 0C1-51

50.0 Tripped by ReLay10 Phase - OC1-51
380 Ground - 0C1-51

50.0 Tripped by ReLay9 Ground - 0C1-51
50.0 Tripped by ReLay9 Ground - OC1-51
737 Ground - 0C1-51

50.0 Tripped by ReLay7 Ground - OC1-51
889 Phase - 0C1-51

50.0 Tripped by RelLay7 Phase - 0C1-51

Thoi gian gidi trie sw ¢6 ngdan mach 2 pha cham dat tai thanh gép C42



TONG KET: Khi ¢6 su cd tai thanh cai C42 véi 4 dang su cd ngén mach, voi
ngan mach pha ngoai ving bao vé ctia 50 thi chirc ning 51 tac dong trudc, con véi ngan
mach cham dét thi ro le 4 phat hién dong dién ngin mach trudc v6i chirc nang 51N dua

tin hiéu di cat may cat 432 va 132 ¢o lap su cd.

4.3.10. Phén tich cic dang ngin mach tai phia thir cap
Trwong hop 1: Su c¢b ngin mach 3 pha
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S c6 ngan mach 3 pha tai phia thir cap

Khi c6 ngan mach ba pha tai thanh cai C42 thi chic niang 51 cia ro le 10 phat
hién nga"m mach va dua tin hiéu di cét may cat 432. Néu ro le 10 bi su ¢b khong phat
hién duoc ngén mach thi ro le 7 1a ro le du phong sé dua tin hi¢u di cit cac may cat 432

va 132 lan can dé co lap su co.

B | Sequence-of-Operation Events - Output Report: Untitled >

| 3-Phase (Symmelical) fault on bus: TC C42

Data Rev.: Base Caonfig: Mormal Date: 09-06-2025
Time { | ] IF (k) T1{ms) T2 (ms) Caondition
306G Ralay10 3.808 = 306 Phasa - QC1-51
366 432 50.0 I'ipped by ReLay10 Phase - DC1 - 51
8a9 RelLay? 0.762 889 Phase - OC1- 51
935 132 50.0 Tripped by RelLay? Phase - OC1-51

Thoi gian gidi trir sw ¢6 ngdan mach 3 pha tai phia thir cdp



Truong hop 2: Su c6 ngin mach 2 pha cham nhau

1100H @_’_; MCAT6ES
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SE & W

i o
CCR @

Relay10

Open

Sw ¢ ngan mach 2 pha cham nhau tai phia thir cap

@
b

L
b

+
+

Khi ¢6 ngan mach hai pha cham nhau tai thanh cai C42 thi chirc nang 51 cua ro
le 10 phat hién ngén mach va dua tin hiéu di cét may cit 432. Néu ro le 10 bi su ¢b
khong phat hién duoc ngin mach thi ro le 7 1a ro le du phong s& dua tin hiéu di cat cac

may cit 432 va 132 1an can dé co 1ap su cd.

B | Sequence-of-Operation Events - Qutput Report: Untitled X

Line-to-Line (Symmetrical) fault on bus: TC C42

Data Rev.: Base Config: Normal Date: 09-06-2025
Time(.. ID If(kA)y T1(ms) T2(ms) Condition
306 Relaylld 3298 <306 Phase - 0C1-51
356 432 50.0 Tripped by ReLay10 Phase - OC1-51
1040 Relay7 0.66 1040 Phase - 0C1-51
1090 132 50.0 Tripped by RelLay7 Phase - OC1-51

Thoi gian gidi trir sy ¢6 ngan mach 2 pha cham nhau tai phia thir cdp



Trwong hop 3: Su ¢b ngin mach 1 pha cham dét

110DH

MCA76ES
mear2 . a
asmva Relad : P

w | g g BZ.— ;’- -
'*:,.“-7.' = 3 E = 3374 :Z.

|
i | ¢

Relay10

swa/

C';i-r

Sw ¢6 ngdan mach 1 pha cham dat tai phia thir cap

Khi ¢c6 ngén mach mdgt pha cham d4t tai thanh cai C42 thi chirc nang SIN cua ro
le 10 phat hién sy c¢b va dua tin hiéu di cat may cat 432 dong thoi chirc ning 51 cua ro
le 10 ciing dua tin hiéu di cit méy cat 432 sau khoang thoi gian 86 ms. Néu ro le 10 bi
su ¢d khong phat hién su ¢ va dua tin hiéu di cat may cat thi céc chire nang 51N va 51
ciiaro le 9 va ro le 7 1an cn 13 ro le du phong s& dua tin hiéu di cit cac mdy cat 432 va

132 1an can dé co6 1ap su co.

B | Sequence-of-Operation Events - Qutput Report: Untitled X
Line-to-Ground (Symmetrical) fault on bus: TC C42
Data Rev.: Base Config: Normal Date: 09-06-2025
Time(.. ID If(kA) T1{ms) T2(ms) Condition
220 RelLay10 3.87 220 Ground - 0C1-51
270 432 50.0 Tripped by RelLay10 Ground - OC1-51
306 Relayld 3803 <306 Phase - 0C1-51
356 432 50.0 Tripped by ReLay10 Phase - OC1-51
374 Relay% 387 374 Ground-0C1-51
424 132 50.0 Tripped by Relay9 Ground - 0C1-51
424 432 50.0 Tripped by RelLay9 Ground - OC1-51
722 Relay7 0774 722 Ground-0C1-51
772 132 50.0 Tripped by Relay7 Ground - 0C1-51
890 Relay7 0.761 890 Phase - 0C1-51
940 132 50.0 Tripped by ReLay7 Phase - OC1-51

Thoi gian gidi trir sy c6 ngan mach 1 pha cham dat tai phia thir cdp



Truwong hop 4: Sy ¢b ngan mach 2 pha cham dt

1100H

132

MCA76ES

0

Relay/

sSwi

CI:] 412

Sw ¢ ngdan mach 2 pha cham dat tai phia thir cdp

Khi c6 ngin mach hai pha cham dat tai thanh cai C42 thi chtc ning 51N cua ro

le 10 phat hién sy c¢b va dua tin hiéu di cat may cat 432 dong thoi chirc ning 51 cua ro

le 10 ciing dua tin hiéu di cit méy cat 432 sau khoang thoi gian 83 ms. Néu ro le 10 bi

su ¢d khong phat hién su ¢ va dua tin hiéu di cat may cat thi céc chire nang 51N va 51

ciiaro le 9 varo le 7 1an can 1a ro le du phong s& dua tin hiéu di cit cac may cat 432 va

132 1an can dé co6 1ap su co.

B | Sequence-of-Operation Events - Output Report: Untitled X

Line-to-Line-to-Ground (Symmetrical) fault on bus: TC C42

Data Rev.: Base Config: Normal Date: 09-06-2025

Time (...
223
273
306
356
380
430
430
737
787
889
939

D
RelLay10
432
Relay10
432
Relayd
132

432
Relay7
132
Relay7
132

If (k&)
3832

3.807

3.832

0.766

0.761

T1{ms) T2(ms) Condition

223 Ground - OC1-51

50.0 Tripped by ReLay10 Ground - 0C1 - 51
<306 Phase-0C1-51

50.0 Tripped by ReLay10 Phase - OC1-51
380 Ground - 0C1-51

50.0 Tripped by ReLay3 Ground - OC1 - 51
50.0 Tripped by Relay9 Ground - 0C1-51
737 Ground - OC1-51

50.0 Tripped by ReLay7 Ground - 0C1-51
889 Phase - 0C1-51

50.0 Tripped by ReLay7 Phase - OC1-51

Thoi gian gidi trir sw ¢6 ngan mach 2 pha cham dat tai phia thir cdp



TONG KET: Khi ¢6 su c6 tai phia thir cAp MBA véi 4 dang su ¢b ngan mach,
v6i ngin mach thi ro le 10 phat hién dong ngan mach & chtc ning 51 trude, con véi
ngan mach cham dét thi ro le 10 phéat hién dong dién ngan mach véi chtrc nang 51N
truwde, dua tin hidu di cit hai may cit 132. O day ro le 8 so léch 87 khong lam viée boi
su cd khéng nam trong ving bao vé cua ro le nay.

4.3.11. Phén tich cic dang ngin mach trong viing bao vé so 1éch phia thir cap

Trwong hop 1: Su c¢b ngin mach 3 pha

LODH

MC476E4

132

. o 3¢ A
*0.762 3%0%"’ 0.109%

swW3

‘i Open

Relay8

S c6 ngan mach 3 pha tai phia thir cdp MBAT2

Khi ¢c6 ngén mach ba pha tai MBA thi chirc nang so I¢ch 87 cua ro le 8 phat hién
trudc dong thoi dua tin hiéu cat hai may cat 132 va 432. Sau d6 chirc nang 51 cua ro le

7 phat hién sau ciing dua tin hiéu cat hai may cat 132 va 432,

® | Sequence-of-Operation Events - Output Report: Untitled X

l 3-Phase (Symmelncall fault on conneclor betwesn MBAT?. & 432 Adjucz:nl bus: TC C42

Data Rev: Basae Config: Normal Date: 09-06-2025
[ 1 ime ( 10 If (kA) ' (ms) I'2(ms) Condition
10.0 Relays 10.0 Phase - 87
60.0 132 50.0 Trpped by ReLay8 Phase - 87
60.0 432 50.0 Tripped by Rel.ay8 Phase - 87
889 RelLay7 0.762 889 Phase - OC1 - 51
939 132 50.0 Tripped by Rel.ay? Phase - OC1-51

Thoi gian gidi trir sw ¢6 ngan mach 3 pha tai phia thir cdp MBAT?



Truong hop 2: Su c6 ngin mach 2 pha cham nhau

TC Caz
‘\r"—

MCA76E4
MBAT2

RelLay9 =
132 25 MVA

X%

RelLayl0

sw3

' Open

Relays

Sw ¢ ngcfn mach 2 pha cham nhau tai phia thi cd'p MBAT?

Khi c¢6 ngan mach ba pha tai MBA thi chitc nang so 1éch 87 ctia ro le 8 phat hién

trudc dong thoi dua tin hiéu cat hai may cat 132 va 432. Sau d6 chirc nang 51 cua ro le

7 phat hién sau ciing dua tin hiéu cat hai may cat 132 va 432,

B | Sequence-of-Operation Events - Output Report: Untitled X

Line-to-Line (Symmetrical) fault on connector between MBATZ2 & 432. Adjacentbus: TC C42

Data Rev. Base Config: Normal Date: 09-06-2025

Time(. D

100 Relayg
60.0 132
60.0 432
1040 Relay7
1090 132

If (leA) Ti(ms) T2({ms) Condition

10.0 Phase - 87
50.0 Tripped by ReLay8 Phase - 87
50.0 Tripped by RelLay8 Phase - 87
0.66 1040 Phase - 0C1-51
50.0 Tripped by ReLay7 Phase - OC1-51

Thoi gian gidi trir sw ¢6 ngdn mach 2 pha cham nhau tai phia thir cdp MBAT?2



Truwong hop 3: Sy ¢b ngan mach 1 pha cham dt

JH

Relay8

TC C42
[}
[}
MBAT2 @
R =
i 25 MVA IE’Q
~*0.774 gsé" o*
@ Relay10
Relay7
SW3

Open

Sw ¢ ngcfn mach I pha cham dat tai phia thw cd'p MBA]E

MCA76E4

Relayll

Khi co ngén mach mdgt pha cham dat tai MBA thi chuc nang so léch 87 cuaro le

7 phat hién truéc dong thoi dua tin hidu cat hai may cat 132 va 432. Sau d6 chuc ning

51N cua ro le 9 dua tin hiéu di cat mdy cat 132 va 432. Néu ro le 3 bi su c6 khong phat

hién su c6 va dua tin hiéu di cat may cat thi cac chirc nang SINvaSlrole7laroledu

phong s& dua tin hiéu di cat cac may cat 132 va 432 dé co lap su cb.

B | Sequence-of-Operation Events - Output Report: Untitled

Data Rev.: Base Config: Normal Date: 09-06-2025

Line-to-Ground (Symmetrical) fault on connector between MBAT2 8 432. Adjacentbus: TC C42

Time (...
100
60.0
60.0
374
424
424
722
772
890
940

D
Relayg
132
432
Relay9
132
432
Relay7
132
Relay7
132

(k&) Ti1{ms) T2(ms) Condition

100 Phase-87

50.0 Tripped by ReLay8 Phase - 87

50.0 Tripped by RelLay8 Phase - 87
387 374 Ground - OC1-51

50.0 Tripped by ReLay9 Ground - OC1-51

50.0 Tripped by RelLay3 Ground - OC1-51
0774 722 Ground - OC1-51

50.0 Tripped by ReLay7 Ground - OC1-51
0.761 890 Phase - 0C1-51

50.0 Tripped by RelLay7 Phase - OC1-51

Thoi gian gidi trir s c6 ngdn mach 1 pha cham ddt tai phia thir cdp MBAT2



Truwong hop 4: Sy ¢b ngan mach 2 pha cham nhau cham dt

TCC42

h @ MCA476E4
MBAT2

Re =
A 25 MVA gg

T~ 1x ‘ 3;5’ %

@ Relayl1l

Relayl0

5W3

® T

Relays

Su co ngd'n mach 2 pha cham nhau cham dat tai phia thi cd'p MBAT?

Khi co ngén mach hai pha cham dat tai MBA thi chirc nang so Iéch 87 cua ro le
7 phat hién truéc dong thoi dua tin hidu cat hai may cat 132 va 432. Sau d6 chuc ning
51N cua ro le 9 dua tin hiéu di cat mdy cat 132 va 432. Néu ro le 3 bi su c6 khong phat
hién su c6 va dua tin hiéu di cat may cat thi cac chirc nang SINvaSlrole7laroledu

phong s& dua tin hiéu di cat cac may cat 132 va 432 dé co lap su cb.

B | Sequence-of-Operation Events - Output Report: Untitled X

Line-to-Line-to-Ground (Symmetrical) fault on connector between MBATZ2 & 432. Adjacentbus: TC C42

Data Rev.: Base Config: Normal Date: 09-06-2025
Time(.. ID If(k&A) T1(ms) T2(ms) Condition
10.0 Relayd 100 Phase - 87
60.0 132 50.0 Tripped by RelLayd Phase - 87
60.0 432 50.0 Tripped by RelLay8 Phase - 87
380 Relay9 3832 380 Ground - OC1-51
430 132 50.0 Tripped by Relayd Ground - QC1-51
430 432 50.0 Tripped by Relayd Ground - OC1-51
737 Relay7 0766 737 Ground - OC1-51
787 132 50.0 Tripped by RelLay7 Ground - QC1-51
889 Relay7 0.761 889 Phase - OC1-51
939 132 50.0 Tripped by RelLay7 Phase - 0C1-51

Thoi gian gidi trir sw ¢o ngdn mach 2 pha cham dat tai phia thir cdp MBAT?2



TONG KET: Khi c6 su ¢d tai MBA vdi 4 dang su cd ngén mach bao vé so léch
s& tac dong trudc dua tin hidu di cit hai may cit 132 va 432 ¢6 1ap MBA. O day ro le 7
va ro le 9 1am bao v¢é du phong khi co ngén mach cham pha thi chtrc nang 51 cua ro le
7 varole 9 lam viéc, con voi ngén mach cham dat thi chirc nang SIN cuaro le 7 va ro

le 3 lam viéc .

4.3.12. Phén tich cic dang ngin mach trong viing bio vé so 1éch phia so cap
Trwong hop 1: Su c¢b ngin mach 3 pha

rccaz

e %—1 e

25 mva Relay9

- ¢ o ,_D
132 ? 5 432 I 0,07
v - [ . -
b g 1)( gares -‘é— & ‘?>( e

i ® 6
E B ® Relay11
'g:_'?v_’ Relay10
SwWi

-y Oppn

b7
ne Tu)yn

] M2

S c6 ngan mach 3 pha tai phia so ciap MBAT2

Khi c¢6 ngan mach ba pha tai phia so cap MBA thi chiic ning so 1éch 87 ciia ro le
8 phat hién trudc dua tin hiéu cat hai may cat 132 va 432. Pong thoi chire nang 50 cia
ro le 7 cling dua tin hiéu di cit may cat 132. Sau khoang thoi gian thi chirc ning 51 cua

ro le cling dua tin hi¢u di cat may cat khi co sy ¢o.

B Sequence-of-Operation Events - Output Report: Untitled >

| I Phase (Symmaetrical) fault on conneclor between CT8 & MBATZ2, Adjacent bus. 110DH

Datas Rev,. Base Config. Normal Date. 09-06-2025
Time ( |®] IT(kA) T1(ms) T2 (ms) Condition
100 RelLayd 10,0 Phase 87
160 RelLay7 2122 160 Phase - OC1 - 50
600 132 500 Tripped by Relay8 Phase - 87
60.0 432 500 Tripped by Rel.ay8 Phase - 87
650 132 50.0 I'nppead by Rel.ay? Phase - OC1 - 50
547 Ralay/ 2122 < 6547 Phase - 0C1-51
597 132 50.0 lipped by RelLay? Phase - OC1-51

Thoi gian gidi trir sy ¢o ngan mach 3 pha tai phia so cap MBAT?



Truong hop 2: Su c6 ngin mach 2 pha cham nhau

TCC42

! @ MCA476E4
MBAT2

35Mya Relayd =

=
2

—

6 S,

Relay10

132

4
X
g

Relay7?

SW3

® T

Relay8

0O 42

Sw ¢ ngcfn mach 2 pha cham nhau tai phia so ccfp MBAT?

Khi c¢6 ngan mach ba pha tai phia so cap MBA thi chirc ning so 1éch 87 ciia ro le
8 phat hién trudc dua tin hiéu cit hai may cat 132 va 432. Pong thoi chire nang 50 cia
ro le 7 cling dua tin hiéu di cit may cat 132. Sau khoang thoi gian thi chirc ning 51 cua

ro le cling dua tin hi¢u di cat may cat khi co sy ¢o.

B | Sequence-of-Operation Events - Output Report: Untitled X [

Line-to-Line (Symmetrical) fault on connector between CT8 & MBATZ. Adjacent bus: 1T100H

Data Rev.: Base Config: Normal Date: 09-06-2025
Time(.. ID If(kA) T1{ms) T2(ms) Conditon
100 Relayd 100 Phase - 87
15.0 Relay7 1838 150 Phase - 0C1-50
60.0 132 50.0 Tripped by RelLay8 Phase - 87
60.0 432 50.0 Tripped by RelLay8 Phase - 87
65.0 132 50.0 Tripped by ReLay7 Phase - 0C1-50
547 Relay7 1838  <b47 Phase - OC1-51
597 132 50.0 Tripped by RelLay7 Phase - 0C1-51

Thoi gian gidi trie sy ¢6 ngan mach 2 pha cham nhau tai phia so cdp MBAT?



Truwong hop 3: Sy ¢b ngan mach 1 pha cham dt

TC C42
—

LL = mcazeea
5 _F smva Relayd B

+2.128 &

S

Relay10

S5W3

® T

Relay8

Sw ¢6 ngdan mach 1 pha cham dat tai phia so cap MBAT?

Khi c¢6 ngan mach mot pha cham dat tai phia so cdp MBA thi chtic ning so 1éch
87 cuia ro le 8 phat hién truéc dong thoi dua tin hiéu cat hai may cat 132 va 432. Pong
thoi chire nang SON va 50 cua ro le 7 1an lugt dua tin higu di cit may cat 132 dé co lap
su ¢d. Sau khoang thoi gian thi chitc nang 51N va 51 caa ro le 7 ciing dua tin hiéu di cat

may cat 132 khi c6 su ¢6 xuat hién.

B | Sequence-of-Operation Events - Qutput Report: Untitled X
Line-to-Ground (Symmetrical) fault on connector between CT8 & MBAT2. Adjacentbus: 110DH
E
Data Rev.: Base Config: Normal Date: 09-06-2025
Time (.. ID If(kA) T1(ms) T2{ms) Condition
L 100 Relayé 100 Phase - 87
i 15.0 Relay7 2115 150 Phase-0C1-50
200 Relay7 2128 200 Ground - OC1-50 ‘,
60.0 132 50.0 Tripped by Relay8 Phase - 87
60.0 432 50.0 Tripped by Relay8 Phase - 87
65.0 132 50.0 Tripped by RelLay7 Phase - OC1-50
700 132 50.0 Tripped by ReLay7 Ground - OC1-50
156 Relay7 2128 156 Ground - OC1-51
206 132 50.0 Tripped by ReLay7 Ground - OC1-51
547 Relay7 2115 <547 Phase - OC1-51
597 132 50.0 Tripped by RelLay7 Phase - OC1-51

Thoi gian gidi trir sy co ngdn méch ! pha cham dat tai phia so cap MBAT2



Truwong hop 4: Sy ¢b ngan mach 2 pha cham nhau cham dt

132

f:

- @

25 Mya Relayd =

‘\r"—-—-—-

MC476E4

X

= 253K

"1
S

Relay7

ReLay10

Relays

5W3

Relayl

{

Open

Su co ngd'n mach 2 pha cham nhau cham dat tai phia so ccfp MBATI

Khi ¢6 ngan mach mot pha cham dét tai phia so cdp MBA thi chirc ning so léch
87 ctia ro le 8 phat hién truéc dong thoi dua tin hiéu cat hai may cat 132 va 432. Pong
thoi chire nang SON va 50 cua ro le 7 1an lugt dua tin hidu di cit may cat 132 dé co lap

su ¢d. Sau khoang thoi gian thi chitc nang 51N va 51 caa ro le 7 ciing dua tin hiéu di cat

may cat 132 khi c6 sy ¢6 xuat hién.

B | Sequence-of-Operation Events - Output Report: Untitled

Line-to-Line-to-Ground (Symmetrical) fault on connector between CT8 & MBAT2. Adjacent bus: 1T10DH

Data Rev.: Base Config: Normal Date: 09-06-2025
Time (.. D If(kA) T1{ms) T2(ms) Condition
100 Relay8 100 Phase-87
15.0 Relay7 2121 150 Phase - 0C1-50
200 Relay7 2114 200 Ground - OC1-50
60.0 132 50.0 Tripped by RelLay8 Phase - 87
60.0 432 50.0 Tripped by RelLay8 Phase - 87
65.0 132 50.0 Tripped by ReLay7 Phase - 0C1-50
700 132 50.0 Tripped by Relay? Ground - OC1-50
158 Relay7 2114 158 Ground - OC1-51
208 132 50.0 Tripped by RelLay7 Ground - OC1-51
b47 RelLay7 2121 <547 Phase-0C1-51
597 132 50.0 Tripped by RelLay7 Phase - OC1-51

Thoi gian gidi trir sw ¢6 ngan mach 2 pha cham dat tai phia so cap MBAT2



TONG KET: Khi ¢6 sy cb tai phia so cdp MBA véi 4 dang su ¢d ngan mach bao
v€ so 1éch s& tac dong trude dua tin hi¢u di cit hai may cat 132 va 432 ¢b lap MBA. Luc
nay ro le 7 ciing tac dong va dua tin hiéu di cit may cat véi thoi gian ngan tré hon bao
vé so léch vai mili gidy nham c6 14p nhanh chong su ¢b phia gan ngudn va bao vé may

bién ap.



4.3.13. Phéi hop thoi gian giira cac ro le

a. Su c0 xuat tuyén 1
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Sw co dau xudt tuyen 1
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3-Phase (Sym) fault: 3522kA =
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SQOP File: Untitled
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Phéi hop thoi gian giita cdc ro le



Khi c6 ngin mach tai xuat tuyén 1 ta phdi hop thoi gian gitta cac ro le bao vé sao

cho ro le 5 tac dong trude dua tin hidu di cit may gan do va cic ro le du phong 1a ro le

4 varo le 1 tac dong sau néu ro le 5 bi sy ¢d. Nhu hinh ta c6 thé théy dugc duong dac

tinh lam vi¢c cua ba ro le khac nhau. Puong dac tinh cia ro le 5 nam dudi voi thoi gian

tac dong dau tién khi su cd va cac ro le dy phong twong tng v6i dudng dic tinh lam viée

nam & trén phong khi ro le 5 bi su ¢ khong dua tin hiéu di tac dong cit may cit.

b. Su ¢ xuit tuyén 2
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1 f I + I + = Formalized (shifed) 1.0 == == 1K
3-Phase (Sym) fault: 3.522kA =@ 22KV
i Adj Bus: NDHOO0Z i
oot Connectar: NDHODOZ - CT23 15
SQOP File: Untitled
il 8 Data Rew: Base 4 300
Configuration: MNarmal
Date: 09-05-2025
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Phéi hop thoi gian giita cdc ro le

Khi c6 ngin mach tai xuat tuyén 2 ta phdi hop thoi gian gitta cac ro le bao vé sao
cho ro le 6 tac dong trude dua tin hidu di cit may gan d6 va cac ro le du phong 1a ro le
4 varo le 1 tac dong sau néu ro le 6 bi sy ¢6. Nhu hinh ta ¢6 thé théy dugc duong dac
tinh 1am vi¢c cua ba ro le khac nhau. Puong dac tinh cia ro le 6 nam dudi véi thoi gian
tac dong dau tién khi su cd va cac ro le dy phong tuong tng v6i dudng dic tinh 1am viée

nam & trén phong khi ro le 6 bi su ¢ khong dua tin hiéu di tac dong cit may cit.



c. Swcd tai thanh gop C41
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Sw ¢6 tai thanh gép C41




1= . + + Maormalizea (shitted) TCC SRR
3-Phase (Sym) fault: 35234 @ BV
B Faulted Bus: TC C41
i SQOP File: Untitled
Data Rev: Base
30 L Configuration: MNaormal
Diate: 05-06-2025
Relayl-F-50
10 oc1 |
\ el kA e 110 kY
s [ JBeLayl-P- 51 —————++|
o i
2 |0.761 kA@ 110.kV \
HLOBEs |
\
\
\
10 \
) 5
3 8
1}
SHRelavd -P-511
‘rapmska@ 2kv
| 1 02R2s )
1L
o]
ml
03 o 5] u 3 B 10 0 B 100

Phéi hop thoi gian giita cdc ro le

(4]

n

L]

Khi c6 ngin mach tai thanh cai C41 ta phdi hop thoi gian giita cac ro le bao vé

sao cho ro le 4 tac dong trude dua tin hiéu di cit may gan d6 va ro le du phong 1a ro le

1 tdc dong sau néu ro le 4 bi sy ¢d. Nhu hinh ta c6 thé théy dugc duong dac tinh lam

viéc cua hai ro le khac nhau. Puong dac tinh cua ro le 4 nam dudi véi thoi gian tdc dong

dau tién khi sy ¢0 va ro le du phong tuong g véi dudng dac tinh lam viéc ndm ¢ trén

phong khi ro le 4 bi su ¢b khong dua tin hiéu di tic dong cit may cit.
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Phéi hop thoi gian giita cdc ro le



Khi c6 ngan mach tai xuat tuyén 3 ta phdi hop thoi gian gitta cac ro le bao vé sao
cho ro le 11 tac dong trude dua tin hidu di cat may gan do va céc ro le du phong 1 ro le
10 varo le 7 tdc dong sau néurole 11 bj sy ¢d. Nhu hinh ta c6 thé théiy dugc duong dac
tinh lam viéc cua ba ro le khac nhau. Puong dac tinh cua ro le 11 nam dudi voi thoi
gian tac dong dau tién khi sy cb va cac ro le du phong twong tng véi duong dic tinh
1am viéc nim & trén phong khi ro le 11 bi sy ¢ khong dua tin hiéu di tac dong cat may
cat.
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Phéi hop thoi gian gitka cdc ro le

Khi c6 ngan mach tai xuat tuyén 4 ta phdi hop thoi gian gitta cac ro le bao vé sao
cho ro le 12 tac dong trudc dua tin hidu di cat may gan do va céc ro le du phong 1a ro le
10 varo le 7 tdc dong sau néu ro le 12 bj sy ¢b. Nhu hinh ta c6 thé théiy duoc duong dac
tinh lam viéc cua ba ro le khac nhau. Pudng dic tinh cia ro le 12 nam dudi véi thoi
gian tac dong dau tién khi sy ¢6 va cic ro le du phong twong tng voi duong dic tinh
1am viéc ndm & trén phong khi ro le 12 bi sy ¢ khong dua tin hiéu di tac dong cit may
cat.
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Phéi hop thoi gian giita cdc ro le



Khi c6 ngan mach tai thanh cai C42 ta phdi hop thoi gian giita cac ro le bao vé
sao cho ro le 10 tac dong trudc dua tin hidu di cat may gan d6 va ro le dy phong la ro le
7 tac dong sau néu ro le 10 bi sy c6. Nhu hinh ta c6 thé théy dugc duong dic tinh lam
viéc cua hai ro le khac nhau. BPuong dédc tinh cia ro le 10 nam duéi véi thoi gian tac
dong dau tién khi su ¢d va ro le du phong twong tng v6i duong dic tinh lam viéc nim

& trén phong khi ro le 10 bi sy ¢6 khong dua tin hiéu di tac dong cit may cit.
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Tai lieu tham khao:
Tai liéu “ Role ky thuat 56 bao vé hé théng dién cua thcfy Lé Kim Hung — Vii Phan Hudn
Tai liéu “ Gido trinh Bao vé ro le va tw dong hoa trong hé théng dién” cua thdy Lé Kim
Hung, Doan Ngoc Minh Tu
Tai liéu “ Ludi dién va Hé thong dién ” ciia PGS. TS. Tran Bdch
Tai liéu “ Gido trinh Mang dién ” ciia TS. Tran Quang Khdnh



