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Tuyén b6 bin quyén:

Tai liéu nay thudc loai sach gido trinh nén cac ngudn thong tin co thé duoc phép dung nguyén
ban hodc trich dung cho cac muc dich vé dao tao va tham khéo.

Moi muc dich khac mang tinh 1€ch lac hodc sur dung véi muc dich kinh doanh thiéu lanh manh

s€ bi nghiém cam.




LOI NOI DAU
Hiéu biét vé nhitng hu hong, hién twong 1am viéc khong binh thudng cé thé
xay ra trong hé thdng dién; nhirng phuong phap va thiét bi bao vé nham phat hién
dung va nhanh chong cach ly phan tir hu hong ra khoi hé thdng, canh béo va xir
Iy khic phuc ché do khong binh thudng. D6 chinh 1a nhitng kién thirc khong thé
thiéu cho nhitng nguoi lam cong tac quan 1y, stra chira, vin hanh hé théng dién.

Vi 1y do can trang bi nhitng kién thirc co ban do, cuon gido trinh “Bdo vé
role” dugc bién soan trén co s& cac kién thirc, 1y thuyét co ban, dugc trinh bay
mot cach ngan gon va dé hiéu, chu yéu di sdu vao mang bao vé cho duong day va

tram bi€n 4p cling nhu mdt s6 mach tu dong hoa co ban trong ludi dién.

Cudn gido trinh nay duoc dung chii yéu cho sinh vién nganh/nghé Qudn 1y
van hanh dwong ddy va tram bién dp 110kV tré xuong, nén cac phan kién thirc
trong d6 chil yéu gidi thiéu cho ngudi hoc nguyén 1y chung cia cac loai bao vé
thuong dung va phan tich cac mach bao vé don gian nhat, cling nhu gidi thi¢u mét
s6 loai role k¥ thuat sé dang duoc dung phd bién trong ludi dién véi muc dich
gitip sinh vién c6 thé nhan biét khai quat hé théng bao vé va tiép can nhanh hon
vO1 hé théng bao vé trén thuc té

Trong qua trinh bién soan, khong tranh khoi nhitng thiéu sot, han ché rat
mong nhin dugc nhitng v kién dong gop, bo sung cua doc gia. Moi ¥ kién xin gui
vé: Khoa Pién — Truong Cao ding dién luc Mién Bac — Tan Dan - S6c Son — Ha
Noi, s dién thoai: 0422177437.

Xin tran trong cam on!

Tap thé giang vién
KHOA DIEN



MUC LUC

Loi mé dau

Chuwong I: Khai niém chung

1. Nhi¢m vu va cac yéu cau co ban ddi v4i bao vé role
2. Céc phan tir chinh trong so d6 bao vé role

3. So d6 va ky hiéu quy udc trén so d6 bao vé role
4. Nguon dién thao tac

Chuong II: Nguyén ly cua cac loai biao vé

1. Bao v¢ qua dong di¢n

2. Bao v¢ dong dién c6 hudng

3. Bao vé cham dit

4. Bao vé khoang cach

5. Bdo vé€ so I¢ch dong dién

Chuong I1I: Bio vé cic phan tir chinh ciia hé thong dién

1. Bao v¢ duong day tai dién
2. Bdo v¢ may phat di¢n

3. Bao vé may bién ap

4. Bao v¢ dong co dién cao ap

5. Bao vé hé thong thanh gop

6. Ung dung role s trong bao vé cac phan tir ciia hé théng dién

Chwong IV: Tu dong héa trong hé thong dién
1.Ty dong dong lai duong day

2. Tu dong déng lai ngudn dy phong

3. Thiét bi chi bao sy ¢6 ludi dién

Phu luc

Tai li€u tham khio

Trang

10
15
19
21
21
27
31
34
36
40
40
54

59
77

80
86
99
99
101
102

105
109



CHUONG TRINH MON HQC
Tén mon hoc: Bao vé role
Ma moé6n hoc: MH 19
Thoi gian thuc hién mén hoc: 45 gio (Ly thuyét: 35 gio; Thuc hanh, thi nghiém,
thdo ludn, bai tap: 07 gio; Kiém tra: 03 gio)
I. VI TRi, TINH CHAT CUA MON HOQC:
- Vi tri: Mén hoc duoc bé tri vao hoc ky 1, nam tha hal,
- Tinh chat: La mon hoc dao tao chuyén nganh.
II. MUC TIEU MON HOQC:
- Vé kién thirc:
+ Trinh bay dugc khai niém chung, yéu cau va két cau hé théng bao vé role;
+ Trinh bay duoc nguyén 1y chung cua céc loai bao v¢;
+ Néu duogc nhitng van dé chung vé tng dung k¥ thuat s6 trong bao vé role;

+ Trinh bay duogc tu dong trong hé théng dién: tu dong dong lai duong day,
tur dong dong ngudn du phong va phdi hop vai role bao vé.

- Vé ky nang:
+ V& duoc so do cau truc cua h¢ thong bao ve¢;

+ Poc so dd phuong thic clia cac mach bao vé dudng day tai dién, may bién
ap, may phat, dong co dién cao ap, hé thong thanh gop;

+ Tinh toan bao vé cho may phat, duong ddy, may bién ap;

+ V& duogc so d6 tu dong dong lai duong day va tu dong dong ngudn du
phong.

- Ve nang luc ty chu va trach nhiém:

+ Ren tinh chinh xac khi tinh toan;

+ Tac phong lam viéc khoa hoc, nghiém téic, can than, ty giac.
I11. NOI DUNG MON HOQC:

1. Ndi dung tdng quat va phan phdi thoi gian:



Thoi gian (gio)

Thuc

STT Tén chwong Tén LV Kié
"El S | hanh, | em
soO |thuyet| = tra*
Bai tap

1 Chuwong I: Khai niém chung 7 7 0 0
1. Nhiém vu va céac yéu cau co 1 1 0
ban ddi v&i bao v¢ role
2. Céc phan tir chinh trong so d6 3 3 0
bao vé role
3. So d6 va ky hiéu quy udc trén 2 2 0
so dd bao vé role
4. Ngudn dién thao tac 1 1 0
Chuwong II: Nguyén ly cua ca

5 1r ?g L guyén ly cta cac 3 7 0 1
loai bao vé
1. Bao vé€ qué dong dién 2 2 0
2. Bao vé dong dién c6 hudng 2 2 0
3. B4o vé cham dit 1 1 0
4. Bao v¢ khoang cach 1 1 0
5. Bdo v¢ so I¢ch dong dién 2 1 0 1
Chuwong III: Bio vé cac phan tir

3 \womg Lk Bag ve cacp 24 | 17 6 1
chinh cua h¢ thong di¢n
1. Bao v¢ duong day tai dién 5 4 1
2. Bao v¢ may phat dién 4 3 1
3. Bao vé mdy bién ap 6 4 1 1
4. Bao v¢ dong co dién cao ap 3 2 1
5. Bao vé hé thong thanh gop 3 2 1




6. Ung dung ro le k¥ thuat s6

trong bao vé cac phan tir ctia hé 3 2 1
thdng dién
Ch IV: Tw dong hoa t
4 ! u’o;ng : w dong hoa trong 5 4 1 1
h¢ thong dién
1. Tu dong dong lai duong day 2 1.5 0.5
2. Ty dong déng lai ngudn d
‘1_1’ ong dong lai nguon du ) ) 0
phong
3. Thiét bi chi bao sy cb ludidién | 2 0.5 0.5 1
Cong 45 35 7 3

* Ghi chl: Thoi gian kiém tra Iy thuyét dieoc tinh vao gio Iy thuyét, kiém tra

thwe hanh dwoc tinh vao gio thuc hanh

2. Ndi dung chi tiét

CHUONG 1. KHAI NIEM CHUNG

Gioi thiéu

Trong chuong nay, cac tac gid gidi thi€u nhitng van dé chung vé nhi€ém vu,

cac yé€u cau co ban doi véi bao v¢ role, cac phan tir chinh trong h¢ thong bao vé

cua hé thong dién, so do, ki hi¢u qui udc trén so do bao v€ role va ngudn thao tac

dién trong bao vé role.

Muc tiéu:

Hoc xong chuong nay, ngudi hoc c¢6 kha nang:

- Trinh bay dugc nhi€ém vy, cac yéu cau co ban doi vdi bao vé role;

- Trinh bay dugc cac phﬁn tr chinh trong hé théng bao vé role;

- V€ dugc cac so do noi day cia may bién dong dién, may bién dién ap;

- Boc duoc ky hi¢u quy udc va cac so do bao vé role

- Trinh bay dugc céc yéu cau co ban doi vdi ngudn dién thao tac trong bao

vé role.

Noi dung




1. Nhi€m vu va cac yéu cau co ban doi vai bao vé role
1.1 Nhiém vu cua bado vé role

Trong hé théng dién ludn ton tai cac mbi de doa dua hé théng dén ché 36 1am
viéc khong binh thudng. Nhitng hong héc dan dén ngimg 1am viée ctia cac phan
tu trong h¢ théng dién goi la su cd. Trong sb cac su ¢d, su ¢d nge’in mach thuong
xay ra nhiéu nhat, cac su ¢d loai nay thuong kém theo hi¢n tugng qua dong dién,
giam dién ap va tan s 1éch khoi gia tri cho phép.

Céc phan tir trong hé thong dién khi c6 dong dién 16n chay qua c6 thé bi pha
hily do phat nong qua murc, bi hdng cach di¢n do nhi¢t lugng lon cua dong dién,

do ho quang hodc do sy qua dién ap gay nén.

Céc su ¢b trong hé théng dién c6 thé dan dén sy mat 6n dinh cua nha may
dién, 1am hu hong hé thong dan dén ngiig cung cip dién cho cac ho tiéu thu, gay
thiét hai 16n cho nén kinh té quéc dan. Hién tuwong tan s6 hodc dién ap giam cd
thé 1am cho cac dong co dién nging lam viéc do mémen quay ctia chiing nhé hon
momen can, va néu van tiép tuc trong mot thoi gian dai c6 thé 1am hu hong dong
co dién. Dé duy tri sy 1am viéc binh thudong cua hé théng dién, cach tbt nhat 1a
nhanh chéng tach céc ph?m tir bi sw ¢d khoi hé théng, nhiém vu nay chi cé thé

dugc thuc hién boi céc thiét bi tu dong bao vé, thuong goi la role.

Tap hop cac thiét bj cam nhan va thu thip thong tin vé trang thai cta cac
phﬁn tir mach dién nham phat hién va dinh vi su cd va gui cac thong tin nay dén
cc co ciu thira hanh dé thue hién cac thao tac co 1ap loai trur su cd va duy tri ché
do 1am viéc binh thudng cia céc ph?m tor mang dién goi la bao v€ role. Nhiém vu
cua bao vé role la:

- Phét hién cac tinh trang lam viéc khong binh thuong cua thiét bi dién trong
hé théng dién. Phat tin hiéu bao cho nhan vién van hanh biét dé theo ddi va xur 1y
kip thoi dam bao an toan cho hé théng dién trong qua trinh van hanh.

- Phat hién kip thoi su ¢, nhanh choéng tac dong dé cat cac phﬁn tr bi su ¢d
ra khoi hé théng dién.

- Tac dong dén céac co cdu khac nhu ty dong dong lap lai, tu dong dong ngudn
du phong... dé duy tri ché d6 lam viéc binh thuong cta cac phan tir khong bi su

A

CO.

1.2. Cdc yéu cdu co ban doi vdi bdo vé role
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Pé thyuc hién dugc cac chire nang va nhi¢m vu trong hé¢ théng dién, thiét bi
bao vé phai thoa méin nhitng yéu cau co ban sau déy:
1.2.1. Tinh tin cay

La tinh ndng dam bao cho thiét bi lam viéc dang, chic chén.

Ngudi ta phan biét:

- P tin cdy khi tac dong 1a kha ning bao vé lam viéc dang khi c6 su cb xay
ra trong pham vi da dugc xac dinh trong nhi¢m vu bao vé.

- Do tin cay khong tac dong 1a kha ning tranh 1am viéc nham & ché d6 van
hanh binh thudng hodc su ¢b xay ra ngoai pham vi bao vé da duoc quy dinh.

Pé bao vé ¢ do tin cdy cao can dung so do don gian, giam sd lugng role

va tiép xuc, cdu tao don gian, ché do va lap rap dam bao chit luong, dong thoi
kiém tra thudng xuyén trong qua trinh van hanh.

1.2.2. Tinh chon loc

La kha nang cua bdo vé co thé phat tin hi¢u va loai trir ding phﬁn tr bi su
cd ra khoi hé thong con céc phan tir khac vAn hoat dong binh thudng.

- Tac dong c6 chon loc 14 yéu cdu co ban dé dam bao cung cip dién cao nhat.

Viéc tac dong khong chon loc s& dan dén mo rong vung su cd. Trong van
hanh khong cho phép bao v¢ role tac dong khong chon loc.

- Bdo vé€ c6 dd chon loc tuyét ddi: lam viéc trong mot pham vi xac dinh,
khong ¢6 nhi€ém vu du phong.

- Bdo v¢ ¢6 d6 chon loc tuong doi: ngoai nhiém vu bao vé chinh cho doi
tuong dugc bao v€ con cod thé dy phong cho bao v¢ dat & cac phﬁn tr 1an can.
1.2.3. Tac dong nhanh

- Béo vé role can tac dong nhanh dé han ché pham vi anh hudéng Xau cla
dong dién su cb téi cac thiét bi dién va cac phan tir trong hé thong dién, cach ly
phan tir bi sy ¢ cang nhanh cang tt.

- Thoi gian cat nhanh phy thudc vao nhiéu yéu t6, nhung quan trong nhét van
1 tri s6 dién 4p du trén thanh gop ctia nha may phat dién va tram dién trung tam.
Néu dién ap du cang nho thi yéu cau bao vé role tac dong cang nhanh.

- Role hay bao vé dugc goi 1a tac dong nhanh néu thoi gian tic dong khong
vuot qua 50ms.



Ngoai thot gian tac dong cua bao v¢, viéc tach phén ttr bi su ¢d ra khéi van
hanh con phu thude vao tdc d6 cat cua may cat dién. Cac may cit dién hién dai c6
thoi gian cat khoang 20ms, nhitng may cit thong thuong ciing ¢ thdi gian thao
tac khong qua 100ms. Nhu vay thoi gian loai trur sy cd d6i vai cac bao veé tac dong
nhanh ti da 1a 150ms.

1.2.4. Do nhay

- b6 nhay dac trung cho kha nang "cadm nhan" su c6 cua role hodc hé thong
bao v¢, n6 dugc bi¢u dién bang hé s6 dd nhay.

- Hé s6 do nhay Ky 12 ty sb gitra tri sb cua dai lugng vat 1y dat vao role khi

co sy ¢0 v&i ngudng tac dong cua no.

Tuy theo vai trd ctia bdo vé ma yéu cau vé do nhay ddi voi nd cling khac
nhau. Cac bao vé chinh thudng yéu cau phai c6 hé sd do nhay trong khoang tir 1,5

dén 2, cac bao vé du phong tur 1,2 dén 1,5.
1.2.5. Tinh kinh té

Céc thiét bi bao vé duoc thiét ké va lp dat trong hé thong dién, khac véi cac
may moc va thiét bj khac, khong phai dé 1am viéc thuong xuyén trong ché d6 lam

viéc binh thuong.

Nhiém vu ctia chung 13 phai luon luén sin sang chd dén nhitng bat thudng

va su ¢0 co thé xay ra bat ky luc nao va c6 nhirng tdc dong chuan xac.

D61 voi cac trang thi€t bi dién cao ap va siéu cao ap chi phi d€ mua sam va
lap dat thuong chi chiém vai phan tram ctia cong trinh, vi vay 4 yéu cau k¥ thuat

néu trén dong vai tro quyét dinh.

Pbi v6i ludi dién trung ap, ha ap, sb lugng cac phan tir bao vé rat 1on, yéu
cau d6i v6i cac thiét bi bao vé khong cao nhu & cac nha may 10n, ludi dién cao
ap, si€u cao ap, do vay can can nhic dén tinh kinh té dé lya chon thiét bi bao vé
sao cho co thé dam bao dugc cac yéu cau ki thuat vdi chi phi thdp nhat.

2. Cac phan tir chinh trong so d6 bao vé role

Dong dién ciing nhu dién ap clia cac phan tir trong hé thdng dién thudong cé
tri s6 rat 1ém, khong thé dua truc tiép vao dung cu do hoac role va cac thiét bj tu
dong khéc, vi vay cac dung cu va thiét bj nay thudng dugce dau ndi qua may bién

dong va may bién di¢n ap.
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2.1. Mdy bién dong dién
2.1.1. Cong dung va dic diém

May bién dong dién (BI, TI, CT) dung dé cach ly mach tht cap khoi dién ap
cao phia so cip va bién dbi dong dién 16n bén so cap thanh dong dién nhé bén thir
cap (thong thudng dong thtr cAp cua may bién dong 1a 5A, 1A dé cung cép cho
cac mach bao vé role, do luong, diéu khién va tu dong hoa.

May bién dong dién lam viéc ¢ trang thai ngén mach (cac phu tai dau vao
cuon tha cép cua BI c¢6 dién trd vo cung nho; ~ 0)

Trong qua trinh van hanh tuyét d6i khong dé hé mach cudn day tht cap cia
may bién dong dién.
2.1.2. So dd ndi day

- So d6 dau theo hinh sao du (hinh1-1a)

I =3 c N

FEK:

R
Y
Y

Y\

-4

Hinh I-1a. So' dé 3 BI dau theo hinh sao dii
- So dd déau theo hinh sao thiéu (hinh1-1b)

AN s & ca

q | @

=

RI

4

Hinh 1-1b. So' @6 2 BI ddu theo hinh sao thiéu
- So dd dau theo hinh tam giac (hinh 1-1c)
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RI

g1

—1

Hinh 1-1c. So @6 3 BI ddu tam gidc
- So @0 dau theo hiéu s6 dong dién 2 pha (hinh 1-1d)

AN s f c¥

& RKE

RI

Hinh 1-1d. So do hiéu sé dong dién 2 pha
- So d6 tong dong dién 3 pha (hinh 1-1e)

|
1
L

Hinh I-1e. So dé tong dong dién 3 pha
2.2. Mdy bién dién dp
2.2.1. Cong dung va dic diém

May bién dién ap (BU, TU, VT) dung dé cach ly mach thir cap khoi dién ap
cao phia so cip va bién doi dién ap tir tri s6 1on phia so cap xudng tri s6 nho thich
hop phia thir cip (110V hoic 100V) dé cung cap cho cac dung cu do ludng, diéu
khién, bao vé role va tu dong hoa.

May bién dién &p c6 cac dac di€ém sau:
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- May bién dién ap lam viéc ¢ trang thai hé mach (phu tai d4u vao cudn thu

cap cta BU c6 tri s6 dién tré 16m)
- BU duoc ché tao loai 1 pha hodc 3 pha, loai 2 cudn day hoac 3 cudn day.
- Trong qua trinh 1am viéc, & dam bao an toan mot trong nhitng dau ra cta
cudn day thu cap phai dugc ndi dat.
2.2.2. Cac so d6 ndi day
- So @6 may bién dién ap mot pha ddu vao dién ap day (hinh 1-2a)
- So @0 hai may bién dién 4p mot pha dau sao thiéu (hinh 1-2b)

- So d0 3 may bién dién a4p mot pha dau sao da (hinh 1-2c)
WJ LA.A.AAAJ
m

@
Hinh 1-2b

o ® »
AN Y

O @ >
A A WA Y

Hinh 1-2a.

Hinh 1-2c.
- So @6 BU 3 pha 5 try (hinh 1-2d): ¢6 2 cudn day tht cip d4u theo hinh sao

va tam giac hd



w

Hinh 1-2d.

So do duoc dung khi mach bao v¢ role va do luong can dién ap pha, di¢n ap

day va dién ap thu ty khong.
2.3. Role

Role 13 phan tir chinh trong hé thong thiét bi bao vé. Thuit ngir role theo ¥

nghia ban dau ctia nd dung dé chi tic dong chuyén mach, chuyén trang thai.

Nhitng chiéc role dau tién dugc ché tao dya trén nguyén Iy dién co va sir dung
cho dién bao vao nhirng nim 30 cta thé ky 19. Ngay nay thuat ngit role dung dé chi
tap hop céc thiét bi tu dong dé bao vé hé thong dién, dé diéu khién va diéu chinh ty

dong, dé lam nhiém vu chuyén mach trong h¢ théng thong tin....

Cudi thé ky 19 role dugce dung dé bao vé cac phan tir trong hé thong dién dudi
dang cac co cau dién tir tic dong truc tiép lap dit sin & may cit dién. Tuy nhién chi
dén thé ky 20, khi cac hé thong dién di phat trién, k¥ thudt bao vé role méi duoc ap

dung rong rai.

Ngay nay cac nha ché tao va san xuat role trén thé gi¢i déu da chuyén huéng
sang k¥ thuat s6. Tuy nhién, & nudc ta s6 lugng role dién co va role dién tir con dang
duoc str dung kha nhiéu trong hé théng dién do diéu kién lich str. D6i voi cac cong
trinh m&i dugc xay dung thi chu yéu sir dung role s6 do cac wu diém sau:

Churec nang hoat dong cua role dugc mo rong ra rat nhiéu so véi cac thé hé role
trude dy, dé dang mo rong kha ning do luong, bién ddi tin hiéu, so sanh va té hop
16gic trong cu tric cta role. C6 thé két hop nhiéu nguyén 1y phat hién su ¢b va bao
vé trong mgt hé théng role.

Ngoai chirc nang bao v€ va canh bao, role s6 hién dai con c6 thé thuc hi¢n nhiéu
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nhi¢m vu quan trong khac nhu:
- Ghi chép cac thong s6 van hanh va su ¢b
- X4c dinh vi tri sy ¢d
- Thuc hién lién dong véi thiét bi bao vé va ty dong ctia phan tir 1n can
- Péng tro lai may cat dién

- Dé dang ghép ndi véi nhau va véi cae thiét bi bao vé, tu dong, thong tin va do
luong khac trong hé thong, d& dang ghép ndi véi hé thong may tinh.

- Thong sb ctia bao vé co thé chinh dinh gian tién v6i do chinh xac cao va dé
dang thuc hi¢n cong vi¢c chinh dinh thong sb tir xa hodc chinh dinh tu dong theo
nguyén ly tu thich nghi.

- Cong suat tiéu thu bé, kich thuéc gon nhe, dé dang chuan hoa kich thudec.

- Gi4 thanh tuwong d6i tinh theo tuong quan gitta chi phi va chirc ning ctia hé
thong bao vé thi role k¥ thuat s6 va mdy tinh ré hon hé théng role dién co.

3. So' dd va ky hiéu quy wéc trén so dd bao vé role
3.1. Cdc ky higu quy woc trén so dé

- Trong so dd bao vé, role duoc xem nhu mot thiét bi téng hop. Phan hinh
chit nhét tuong trung cho cudn day trong d6 ghi tén role, phin ntra vong tron biu
dién tiép diém role (hinh 1-3).

+ 3
+ 3

RI RU

| | ]

Hinh 1-3. Ky hiéu phan tir role trong so do tong hop

- Mot s loai role dugc dung trong hé théng dién:
RI - role dong di¢n;
RU - role di¢n ap;

RW - role cong suit;
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RG - role trung gian;
RT - role thoi gian;
Ry - role tin hiéu.

- Céc ky hiéu quy udc khac:

Ky hi¢u Y nghia
—— hodc ——r—— Tiép diém thuong mo
————— hoic — Tiép diém thuong dong
— 5% hoic B Tiép diém thudng md dong co thoi gian
x> hogc +— Tiép diém thuong doéng mé c6 thoi gian
Y Cudn dong dién

VTV Cudn di¢n ap

@ hoic g $ BI i May bién dong dién

BU
%_@ZE May bién dién ap
5 | P— A
L1 hogc c__ May cat di¢n
MC MC

- Trong so d6 khai trién: cudn day va ti€p di€m cua role c6 thé dugc vé

riéng, sau do ghi thur tu va tén kém theo nhu hinh 1-4:

_ R IRG

Rth

Hinh 1-4. Ky hiéu phan ti role trong so dé khai trién

Ciing c6 thé biéu dién role 13 mot hinh chir nhat trong d6 dé tén va thi ty
role.

3.2. So' do

So d6 bao v¢ role thuong gom c6 hai mach di¢n chinh: Mach dién xoay chi¢u
va mach dién mdt chiéu.
- Mach dién xoay chi€u: La mach ndi role ciia bao v€ vdi cac may bién dong

dién hay may bién dién ap.
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- Mach mdt chiéu: Mach diéu khi€n dé€ tao nén mdt thir ty tac dong khi bao
vé tac dong, gdm ngudn mot chiéu, hé thong cac ti€p di€ém cua role (role dién tur).
Cac loai so do bao vé role:

3.2.1. So @6 tong hop

Bao gdm tit ca nhitng bd phan chinh cia bao vé, mdi role dugc biéu dién
nhu mot thiét bi tong hop (gém cac cudn day va tiép diém). Loai so dd nay nguoi
doc dé thay mdi lién hé giita cac role v6i nhau va voi cac bd phan khac ciing nhu
trinh tu hoat dong cua ching (Vi du: hinh 1-5).

Tin hieu
N
Rih
T T
cc ,L
Y Y + +
MC | k] i % T T E%
_ RI
BI <’
he
S

Hinh 1-5. So dé téng hop
3.2.2. So d6 khai trién

La so d6 duoc vé riéng tirng mach: mach bao v€, mach tin hi€u, mach dong
dién, mach dién ap,... Role va cac thiét bj khac khong dugc vé ¢ dang toan bd
(cudn day va tiép diém duoc v& riéng, ky hiéu trong tng), so dd ndi diy cac phan
tr 80 cAp ctia bao vé thudng khong v& hodc chi v& nhirng bd phan riéng.

Vi du: (So dd khai trién cua mach bao vé hinh 1-6):

RI

YT\

a) Bl
-
" _ (-) .
b ) [ RI
RT

RT

—~— RG

RG CcC

™



a. So' d6 khai trién mach dong dién xoay chiéu

b. So do khai trién mach thao tdc

c. So dé khai trién mach tin hiéu

Hinh 1-6. So d6 khai trién

3.3. Gidi thiéu mot 56 ky higu khdc diing trong so dé bdo vé role

3.3.1. Ky hiéu ctia mot sd loai role thong dung

STT Tén role Ky hiéu VN Ky hiéu cua Nga

1 | Role dong dién RI hodc | PT
2 | Role dién ép RU hodc U PH
3 | Role tong tro RZ hoac Z PC
4 | Role trung gian RG PIT
5 | Role tin hiéu Rth hoac Th PY
6 | Role thoi gian RT hodc Tg PB
7 | Role cong suat RW hoac W PM
8 | Role hoi RH PI
9 | Role nhiét RN hoic RO

3.3.2. Ky hiéu ctia céc thiét bi dung trong cac so dd bao vé role theo tiéu chuan
IEC 37-2-1979 ( Uy ban k¥ thuét dién qubc t&) (*xem thém phu lyc)

. Ky hi¢u
STT Tén thiet bi : - :
Bang so | Bang chir
1 Role thoi gian 2 t
2 Role dién tré (khoang cach) 21 Z<
3 Role quéa dong c6 hudng 67
4 | Role kém ap (dién ap cuc tiéu) 27 U<
5 Role nhiét 49 0
6 Role dong dién cat nhanh 50 [>>
7 Role dong dién c6 thoi gian 51 [>t
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8 Bao vé qua dong cham dat c6 thoi gian duy 5IN Ih >
tri
9 | May cat 52 MC
10 | Tiép diém phu thuong mo ctia may cat 52a MC,
11 | Tiép diém phuy thuong dong ctua may cit 52b MCy
12 | Role qua dién ap 59 U>
13 Role dong di¢n thur tu nghich 46
14 Role ty dong dong lai 79 AR
15 | Role tan sb 81 f
16 | Role bao vé so léch 87 SL hoac Al

4. Nguon dién thao tac
4.1. Khai ni¢m

Ngudn dién thao tac 1a ngudn dién cung cap cho cac mach diéu khién, tin
hi€u, bao v¢ role va ty dong hoa.

Mach thao tac c6 thé sir dung nguén dién mot chiéu hoac xoay chiéu. Co thé
str dung ngudn thao tac trung tim hodc ngudn thao tac cuc bd, cung cip dong cho

tirng mach dién.

Viéc cung cap dién trung tim c6 nhuoc diém phai cé ludi phan phdi cho cac
mach thao tac, do d6 kha nang xay ra su cb s& nhiéu. Nguén thao tac cuc b0 sé€
tang chi phi dau tu cong trinh, d6i v4i cac cong trinh quy md nho ¢é thé chiém
mdt ty trong dang ké.

Nha may dién va tram bién ap c6 cong suat 1on thuong dung ngudn thao tac
mot chiéu (ic quy va t nap). Tram bién 4p c6 cong sudt nhé co thé sir dung ngudn
thao tic xoay chiéu nham giam chi phi.

4.2. Phdn logi
4.2.1. Ngudn dién thao tac mot chiéu

- Ngudn dién thao tic mot chiéu trong cac nha may dién va tram bién ap
thudng duoc 14y tir dc quy v6i dién ap 24V, 48V, 110V, 220V.
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- Pay 14 ngudn dién hoan toan doc 1ap, khong phu thudc vao tinh trang 1am

viéc cua mach dién chinh.

- Nhung ic quy cé gia thanh cao, van hanh phuc tap, doi hoi ché do bao

dudng cao, can ¢ budng riéng.
4.2.2. Nguodn dién thao tac xoay chiéu

Ngudn dién thao tac xoay chiéu cé thé 1iy tir may bién ap tu dung cua nha
méy dién va tram bién ap.
4.2.3. Ngudn dién thao tac chinh luu

Viéc st dung nguén chinh luu rat tién loi cho cac mach thao tac, dic biét
khi c6 su két hop vo1 viée st dung ac quy. Cac thiét bi chinh luu mot ntra chu ky,
hai ntra chu ky mot pha va chinh luu loai ba pha dugc st dung rdng rai trong mach

dién, c6 thé van hanh doc 1ap hodc két hop voi hé théng dc quy.
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CHUONG II. NGUYEN LY CUA CAC LOAI BAO VE

Gioi thiéu:

Trong chuong nay, cac tac gia gidi thi¢u vé nguyén 1y bado v¢ qua dong, bao
vé€ so léch dong dién, bao vé khoang cach, bao v¢ qua dong c6 hudng, bao v¢
cham dat trong d6 dua ra so d6 nguyén 1y va nguyén tic lam viéc cua tung loai
bao vé.

Muc tieu:

Hoc xong chuong nay, ngudi hoc c6 kha nang:

- Trinh bay dugc nguyén 1y chung cua céc loai bao vé

- V€ dugc so d6 nguyén 1y ctia cac loai bao vé.

- Viét dugc cong thuc tinh chon dong bao vé€, thoi gian bao vé cho cac loai
bao vé

Noi dung:

1. Bido vé qua dong dién
1.1. Nguyén ly chung cuia bdao vé qua dong dién
1.1.1. Nguyén 1y chung

Bao vé qua dong dién 1a loai bao vé phan tmg v6i dong trong phan tir dugc
bao vé. Bao vé sé tac dong khi dong dién qua chd dit thiét bi bao vé tang qua mot
gia tri dinh trudc nao do.

Vi duy, khao sat tac dong cua cac bao vé qua dong dat trong mang hinh tia co
1 ngudn cung cap (hinh 2-1), cac thiét bi bao vé dugc bd tri vé phia ngudn cung
Cap cua tat ca cac duong day. Mdi duong day c6 1 bao vé riéng dé cat hu hong
trén chinh n6 va trén thanh gop cua tram & cudi dudng day.

3" 2
1"
I e S B
e 3 Iy 2 N é_, 1 N
- - A
—( — - ~ - -
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Hinh 2-1. B6 tri cac bao vé qua dong dién trong mang dién
hinh tia ¢6 1 nguon cung cap.
C6 thé dam bao kha ning tac dong chon loc clia cac bao vé bang 2 phuong
phép khac nhau:

- Phuwong phap thtr nhat: Thoi gian 1am viéc ciia bao vé cang 16n khi bao vé
cang dit gan vé phia ngudn cung cap. Bao vé dugc thuc hién nhu vay duoc goi 1a
bao v¢ qua dong c6 thoi gian.

- Phuong phap thu hai: Dong khéi1 dong cua bao v¢ cang 16n khi bao vé€ cang
dat gan vé phia nguon cung cip. Nho vdy bao vé co thé tac dong chon loc khong

thoi gian. Chung dugc goi 1a bao vé dong cat nhanh (Bao vé cit nhanh).

Nhu vay, ¢6 hai loai bao vé qua dong dién: bao v€ qua dong c6 thoi gian va
bdo vé€ cat nhanh, ching khac nhau ¢ cach thirc bao dam yéu cau tdc dong chon
loc va vung bao v¢.

1.1.2. Dong dién khoi dong, dong dién trd vé

- Dong dién khoi dong (IKd): la dong nho nhat di qua bao vé ma lam cho bao
vé khoi dong. D6i voi cac role qua dong, dong khoi dong ctia bao vé can phai lén
hon dong 1am viéc cuc dai cia phan tir duoc bao vé dé ngin ngira role tac dong
khi phan tir dugc bao vé 1am viéc binh thudng, dong thdi phai nho hon dong dién
su ¢6 nho nhat qua phan tir can bao vé dé chic chin bao vé duoc phan tir d6 trong
moi trudng hop su co.

- Dong dién tro vé (IV): Sau khi role tac dong, néu giam dong dién qua role
dén mot tri s6 nao do thi tiép diém cua role s& lai ma ra (tré vé vi tri ban dau).

Dong dién 16n nhat di qua cudn day role dé tiép diém role tré vé vi tri ban
dau goi 1a dong dién tro vé&, ky hiéu 1a Iy

- Hé s6 tro vé, ky hiéu la Ky

I (2.1)
Kv phu thugc vao tinh chét cua role.
1.2. Bao vé qua dong cuc dai

1.2.1. So dd nguyén Iy
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1> t

i

MC

Hinh 2-2. So' d6 nguyén 1y bdo vé qua dong cé thoi gian

Bao vé qua dong co thai gian gdm 2 bo phan chinh: Bo phan khoi dong (role
dong dién RI) va bo phan tao thoi gian tac dong (role thoi gian RT). B phan khoi
dong phan tng voi cac hu hong va dua tin hiéu dén bo phan tao thoi gian. Bo phan
tao thoi gian lam nhiém vu tao thoi gian lam viéc, dam bao cho bao vé tac dong
mét cach c6 chon loc. Role dong dién dugc ndi vao phia thir cap caa BI theo so
d6 thich hop.

1.2.2. Nguyén tic chon dong dién khoi dong

a) @ | | > = |
—
| MC1 ~ | McC2 N~ » | McC3

b)

| t2 ~—— Dong dién m& may
Km-l Ivmax
A

—

The&i diém ngan Thoi di'ém McC2
mach cat ngan mach

Hinh 2-3. a. So d6 nguyén 1y dat bao vé trén dwong day nhiéu phdn doan;
b. Chon dong dién khai dong.
Dong dién khai dong cua bao vé duoc chon theo diéu Kién:

o1 = KaKy
N min kd — K Ivmax

: (2.2)

Trong do:
lvmax - dong dién phu tai cuc dai qua chd dat bao veé;

Km - hé s6 md may cua cac phu tai dong co (Km =2 dén 3)
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Kat - hé b an toan, thudng lay trong khoang 1,1 dén 1,2 tuy loai role;
Ky - hé sb tro vé;

Inmin - dong dién ngidn mach cuc tiéu di qua bao vé dam bao cho role
con khoi dong duoc.

Neéu ké dén so do ndi1 day va h¢ so bi€n doi nj cia may bién dong thi

—_ kar 'kmm k

sd
Ide - b IIU max
tv-ILBI

(2.3)
Ta thay dong khoi dong cua bao vé phu thudc vao Ky VA lymax nén mudn
giam dong khai dong dé ting do nhay ngudi ta dung role c6 hé sd tro vé cao (gan
bang 1)

1.2.3. Thoti gian tac dong

Puong day thudng dugc chia 1am nhiéu phan doan. Khi xay ra ngan mach
tai bat ky phan doan nao thi dong ngan mach khdng chi di qua phan doan d6 ma
con di qua tat ca cac phan doan truéc nd (ké tir ngudn dén).

Do d6, dé dam bao tac dong chon loc thi thoi gian tic dong cua bao vé phai
chon theo nguyén tic bac thang: Thoi gian tac dong cta bao vé phia truéc (ké tir
ngudn dén noi tiéu thu dién) phai 16n hon thoi gian tac déng cua bao vé phia sau
mot khoang thoi gian 1a At.

Gia str, xét duong day nhu sau:

A B C D
N, Ny 3 s 4 1
. Il j b R IHL.E# 7 IHI..EF 7
| j©;NS I |
!

b) t, f At b,

Hinh 2-4: Nguyén téc chon thei gian bdc thang
Néu goi: t; 1a thoi gian tac dong cua bao vé duong day D; (tir BI1 dén BI2)
t, 12 thoi gian tac dong cua bao vé duong day D, (tir BI2 dén BI3)
t; 12 thoi gian tac dong cua bao vé duong day Ds (tir BI 3 dén Bl4)
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Theo dung nguyén tic thit; > t, > t3

Hay:ti -t =At; - t3 = At

Vi At 1a thoi gian chénh léch giira cac bao vé lién ké nhau (thuong dit At =
0,5+ 0,7s).
1.2.4. B nhay

Ving tac dong cua bao vé gdm phan tir dugc bao vé (vi du doan AB cia bao
vé 1 (H 2-1)) va caa phan tir 1an can (cac phan tir duoc ndi véi tram B). Phan tar
lan can duoc bao vé thudc viing bao vé du trir. B6 nhay dugc danh gia bang hé s6
nhay:

b, = I min
nn I
kd (2.4)

Trong d6: Inmin 1& dONg ngan mach cuc tiéu khi ngan mach & cudi ving bao

Khi ngin mach & cudi phan tir dugc bao vé (ving chinh) yéu cau knn > 1,5.

Khi ngan mach ¢ cudi vang du trit yéu cau ko >1,2.
1.3. Bdo vé cit nhanh

1.3.1. So d6 nguyén Iy

[>>

!

Hinh 2-6. So' d6 nguyén Iy bdo vé cat nhanh

MC

Bao vé cit nhanh chi gdm mét bo phan chinh 1a bo phan khéi dong (role
dong dién RI). B phan khoi dong phan trng véi cac hu hong va dua tin hiéu truc
tiép dén role trung gian RG.

Nhu vay, BVCN thuong 1am viéc tic thoi hoac véi mot do tré rat bé. Trén
thue té, dé ngin chin bao vé cat nhanh lam viéce sai (vi du khi c6 sét danh vao

duong day, van chdng sét duong day lam viéc, gy ngan mach tam thoi, hodc khi
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dong may bién ap khong tai vao dudng dy), thong thudng ngudi ta cho thoi gian
cit nhanh sy c6 khoang 50-80ms.

1.3.2. Nguyén tdc chon dong khoi dong cua bao vé
a. Puong ddy mét nguon cdp

Bao vé cat nhanh 12 loai bao vé dam bao tinh chon loc bang cach chon dong
khai dong 16n hon dong ngan mach Ién nhat qua chd dit bao vé khi hu hong ¢
ngoai phan tir duoc bao Vé.

Hinh 2-7. a. So do nguyén Iy dét bao vé trén dwong day nhiéu phdn doan
b. Chon dong dién khoi dong

Xét BVCN dat tai dau duong day AB (vé phia tram A) trén so do hinh 2-7.
Pé bao vé khong khoi dong khi ngan mach ngoai (trén cac phan tir ni vao thanh
gop tram B), dong dién khoi dong | cia bao vé can chon I6n hon dong ngan

mach 16n nhat di qua doan AB khi ngan mach ngoai.

| =k.I (2.5)

KD at’ Nngmax
Trong do:
xngmax - 40NG ngan mach 16n nhat khi ngan mach ngoai ving bao vé (thuong
la dong N )

k_- hé s6 an toan; xét t6i anh huong cua thanh phan khdng chu ky, viée tinh
toén khong chinh x4c dong ngan mach va sai s6 cua role (k= 1,2 +1,3).

b. Puong ddy hai nguon cdp
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Hinh 2-8: Bdo vé cat nhanh trén dwong day c6 2 nguon cung cdp

Gia thiét trén hai dau duong day c6 hai ngudn cung cap AB (hinh 2-8) co dit
BVCN A va B. Bé chiing khong tac dong sai khi ngan mach tac dong tai diém Ny
va N dong khoi dong ctia chung can duoc chon 16n hon dong tir nguon A khi
ngan mach tai N (Ian2) va dong tir ngudn B khi ngidn mach tai Ny (Ign1). Gia thiét
lan2 > Ign1). Dong khoi dong cua cit nhanh A va cit nhanh B chon theo diéu kién
néu trén s& c6 gia tri bang nhau

lkaa = lkaB = Kat. lanz (2.6)

Ngoai ra, dong khoi dong cia BVCN con can phai chon 16n hon dong khéng

can bang chay giita hai ngudn A va B khi né dao dong:
laa = lkap = Kat. ladmax (2.7)

Dong khai dong ciia bao vé 1y bang gia trj 16n nhit trong hai gia tri nhan
duoc tir (2.6) va (2.7). Piém cit cua cac dudng cong ngan mach véi duong thing
nim ngang l;z (diém 1 va 2) xac dinh ving bao vé (H.2-6). Tuy thudc vio su
khac nhau gitra tham s cac ngudn A va B, ving BVCN A va B khac nhau nhiéu
hay it. Truong hop Gng v&i (Hinh.2-6) ta thay, khi ngin mach trong ving 1A, chi
bao vé CNa lam viéc, va khi ngan mach trong vuing Is - chi c6 CNg lam viéc. Khi

ngan mach trong vung gitta cac diém 1 va 2 thi khong c6 bao v¢ nao lam viéc.

2. Bao vé dong dién c6 hwéng

2.1. So’ dé nguyén Iy

27



Hinh 2-9. So d6 nguyén Iy bdo vé dong cé huéng

Bao vé qua dong c6 hudng gom ba bo phan: bo phan tac dong (I>), bd phan
dinh hudéng cong suat (W) va bd phan dinh thoi gian (T). W 14y tin hiéu tir BI va
BU. Trong mdt sd truong hop c6 thé khong c6 bd phan dinh thoi gian, khi d6 1a
bao vé cit nhanh c6 hudng.
2.2. Nguyén tic thwce hién bdo vé

Doi voi mot sé cau hinh ludi dién phic tap: mang hinh vong, mang dién song
song hoic mang c6 ngudn cung cap tir hai phia...thi bao vé qua dong dién khéng
bao dam cat ngan mach chon loc.

Chang han, xét mang dién song song nhu hinh 2-10:

A B
MC M, D, N, T, D, C
F, (~—} ] — 1 e
M, D, MC,
- ___ .
NZ

Hinh 2-10. Mang dién song song hinh tia

Néu st dung bao vé qua dong thong thudng thi thoi gian lam viéc cua bao
vé duoc chon nhu sau:

b=t=t; + At
L=t =1+ 2At

Khi xdy ra sy ¢ tai diém Ny néu theo nguyén tic chon thoi gian nhu trén thi
MC1, MC, vd MCy cat. Khi xay ra su ¢ tai N, thi MC3z, MC4 va MC; cit. Piéu
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nay khong phu hop. Vi dé dam bao tinh chon loc thi khi ngan mach tai diém N
chi can MC1 va MC; cit, ngén mach tai diém N thi chi cAin MC3 vd MC; cit.

Pé khic phuc nhuoc diém ndy nguoi ta trang bi thém bo phan dinh hudng
cong sudt tai cac bao vé ctia MC, va MCy véi chiu cong suét tic dong Gmg voi
ludng cong suat di tir phia thanh cai vao duong day. Khi xdy ra sy ¢ tai diém N
lac nay ludng cong sudt s& di tir 2 thanh céi t6i diém ngan mach, khi d6 bao vé s&
cit MC1 va MC; con bao vé trén D, s& khong cit MCy vi cong suit tai bao vé MCy
di tir phia dudong day vao thanh cai.

Tac dong ctia bao vé qua dong c6 hudng phu thude vao 2 yéu td: dong dién
su ¢d (dugc kiém tra bang bo phan qua dong dién) va huéng cong suit qua chd
dat bao v¢ (dugc xac dinh nhd goc pha gitta dong dién do voi dién &p trén thanh
gop cua tram cd dat bao vé).

2.3. Cac trwong hop dp dung bdo vé dong dién co huong
2.3.1. Hai duong day song song

Khi dung role dong dién bao vé hai duong song song can thiét phai dat bo

phan dinh huéng céng suit ¢ tt ca cac vi tri may cat (hinh vé 2-11)

1 — 2
L | -

E, E,
Cammn —0Q

e —
.4
L

[1]

Hinh 2-11: Mang dién song song hai nguén cdp
2.3.2. Pudng day c¢6 2 ngudn cip

A

Ilv thuan

Ilv ngugc

—
I
5=

1
R
N‘I P— IN2 NZ

— 1

Es ©

Y ul|

I I
J L=
3 4

g

Hinh 2-12: Bdo vé dong dién c6 hiedng dwong ddy cé 2 nguon

N3

Viéc quyét dinh chon bo phan dinh huéng thuong dugc xac dinh br;“mg ty sb
dong dién chay qua role & hai dau duong day. Tir hinh 2-12, theo yéu cau thuc té,
can bo phan dinh hudng cong suat (PHCS) dat ¢ vi tri 1, néu bat ky dong tai va
dong NM tai N1, N2, N 3 thdéa mén:
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INlmax > 0125 IN2min

INlmax > 0125 INSmin

IIvmaxnguoc > 0125 IIvmax thuén

TrOIlg dé INl; IN21 |N31 IIVmax nguocs IIVmax thuan lé— dbng dlél’l NM tal Nl; NZ; N3 Vé
dong dién tai ra va vao thanh cai A.

Dong ngan mach tai Nj chay nguoc tir duong day vao thanh cai A trong khi
dong ngdn mach tai N2, N3 chay tir thanh cai ra dudng day. Néu dong ngin mach
hay dong tai chay vé phia trai va vuot qua dong khoi dong role dong dién thi can
thiét phai dit bo phan PHCS. Néu dong tai tir B t6i A (lvmax nguoe) 16n hon dong
tai tir A t6i B (Iiy max thuan) thi ding bd phan PHCS s& cho phép chinh dinh tri s6
dat dong dé c6 do nhay cao hon. Gia su réng role bao vé€ du trir tir xa cho role 1
khi c6 sy ¢o tai duong day BC.

2.3.3. Mang vong kin mdt nguén

Tir mang vong kin mdt ngudn nhu & hinh 2-13 ta nhan thay: tai vi tri 1 va 10
khong can dat RW, vi khi ngan mach trén thanh cai R khéng c6 dong ngan mach
qua vi tri 1 va 10. Trong mang, khi c6 bat ky mot may cit ndo md, mang s& trd
thanh so dd hinh tia mot ngudn. Ddi véi cac role phia phai cta G va J, dong dién
tai co thé chay theo hai hudng tiy thudc vao tai va diéu nay phai duoc luu ¥ khi
tinh toan tri s6 khai dong cua tat ca role, dong dién qua role 2 va 9 ciing c6 thé c6
ca hai hudéng.

R G Q
— 0 - g -
1 2 -3 4 +—-5
E @
S | S
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Hinh 2-13: Bdo vé dong dién c6 hwdng mang vong kin cé6 mét nguén

Khi ngin mach tai thanh cai R s& khéng c6 dong su cb trén duong day RG.
Khi diém ngan mach doi vé phia phai, dong dién ngan mach trong role 2 tang 1én
dén trj sb khi ngén mach tai G. Vi tri s6 dong ngén mach qua role 2 tir 0 nén role
c6 thé chinh dinh tac dong tirc thdi véi dong khoi dong rat nho. Diéu nay cé thé
role 2 s& 1a role cit nhanh, khong c6 bd phan thoi gian. Tuwong ty cho role s6 9.
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Khi diém ngan mach di chuyén tir R dén G, dong dién ngan mach tai 2 bat
dau tang tir 0, con trong role 1 tir trj s6 dong ngan mach cuc dai va giam dan khi
diém su cb gan toi thanh cai G. Vi dong ngan mach tai 1 thi 16n nén role nay s&
dugc chinh dé cat dau tién, do d6 mang vong s& hd va tao mang hinh tia nguoc
chiéu kim ddng hé tir role 10 dén 2. Diéu nay lam ting dong ngin mach qua role
2,4, 6,8, 10. Chung ta luu ¥ phdi hop céc role nay gidng nhu mang hinh tia.

2.3.4. Mang vong c6 nhiéu ngudn cung cap

Phbi hop mang loai nay phiic tap hon nhiéu. Tat ca role dong dién can c6 bd
phan RW va ting cip role phai phdi hop vdi nhau xoay vong cho ca hai hudng.
Hon nita, ¢ tai cac nat c6 ngudn lién két véi mang vong, role cila ngudn ciing
dugc phdi hop vdi role ctia mang vong. Qua trinh phdi hop role dong dién trong
mang nhiéu ngudn rat phic tap. Thong thudng, trong cic mang vong, ngudi ta
dung cac loai role lam viéc theo cac nguyén tic chon loc tot hon nhu bao vé

khoang cach hay so I¢ch.

3. Bao vé cham dat
3.1. Bdo vé cham dit trong lwdi dién cé trung tinh noi dit trwe tiép

Luoi dién c6 trung tinh truc tiép ndi dat khi xay ra mot diém cham dt thi
giy nén ngin mach mot pha. Trudng hop nay phai cat dudng day bi su ¢ ra khoi
hé thong dién.

Pé thyc hién nhiém vy do nguoi ta dung bao vé€ dong dién thir tu khong.

3.1.1. Bao v¢€ dong cuc dai tha ty khong

L]
s# : s—
A+

Hinh 2-14: So d6 nguyén 1y bdo vé dong cuc dai thir tir khéng

I

— |
— g m—

Role ndi vao bo loc dong thi ty khong (hinh 2-14).

Thot gian tdc dong cua bao vé thir tu khong thuong nhd hon thoi gian tac
dong cua bdo vé qua dong cuc dai.
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Dong tac dong cuia role, dong cuc dai thir ty khong duoc chon tir diéu kién
bao dam tac dong mdt cach chic chin khi cham dat, & cudi doan ké tiép va tranh

dong khéng can bang.
- Piéu kién thtr nhat lia <3. lonmin
- Biéu kién tht hai Tkd > Tkcbmax (2-8)

Piéu kién thtr hai 1 quyét dinh. Theo diéu kién nay

lka = Kat. Ikcbmax
Trong do: Ka=1,2+ 1,5

DONg lkeomax duoc tinh tng véi ché do binh thudng, hodc ngan mach tly

thudc vao thoi gian tac dong cua bao v¢.

D0 nhay cua BV duogc dic trung bdi hé sb nhay:

knh — 3'10 min

I
kd (2-9)

v6i lomin 14 dong thr tu khong nho nhét khi ngin mach mot pha va hai pha

cham dit & cudi doan tiép sau. Yéu cau: ko > 1,5.
3.1.2. Béo vé cét nhanh thir ty khong

Bao vé cat nhanh (BVCN) phan tng theo dong thir ty khéng, c6 nhiém vu
cit nhanh ngén mach cham dit, trong mang co trung tinh truc tiép ndi dat. Bao vé
tac dong theo nguyén tic ciing twong ty nhu cit nhanh phan tng theo dong toan
phén. Bao vé cit nhanh tht tu khong, c6 thé 1a bao vé don gian c¢6 huong, tac
dong tirc thoi va co thoi gian tri hoan.

Bao vé ndy dung cho cac duong diy ma dong |, chi c6 & mot phia khi ngin
mach cham dat. Néi cach khac, né duogc dung khi cac trung tinh ndi dat cia MBA
nam vé mot phia ctia dudng day, bao vé cat nhanh tac dong tirc thoi. Dong khai
dong thtr tu khong dugce tinh theo dong 3 lomax Khi ngén mach cham dat tai thanh

gép tram d61 dlén Ikd = kat.3|omax

BVCN tac dong c6 thoi gian tri hodn can phai phdi hop vé dong va thoi gian
v6i bao vé thir tu khong tac dong tirc thoi cua duong day tiép theo sau.

3.2. Bdo vé cham dit trong lwdi dién c6 trung tinh cdch dién véi dit

3.2.1. Yéu cau do1 voi bao vé
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Céc yéu cau dé ra dbi voi bao vé chdng cham dét trong mang c6 dong cham
dat nho khac vé co ban so vdi yéu cau dbi véi bao vé chdng ngan mach. Cham dat
khong lam ting cao dong, khong 1am bién dang cac dai luong ap day, vi vy céac
thiét bi khong bi qua tai vé dong, va viéc cung cip dién cho cc phu tai khong bi
anh hudng. Do d6, khi c6 cham dat mot diém, thuong bao v¢ chi bao tin hi¢u. Tuy
nhién, viéc cat chd cham dit 13 can thiét vi cach dién giita cic pha tai chd cham
c6 thé bi huy do tac dong nhi¢t cua dong cham dat, két qua la cham dat mot pha
c6 thé bién thanh ngin mach giira cac pha. Ngoai ra, do hién tuong ting ap cac
pha khong bi hu hong khi ¢6 cham dat, cach dién cac pha ndy ¢ thé bi choc thing

tao nén cham dat hai pha tai hai diém khac nhau trong mang.

Bao vé chong cham dat trong mang c6 dong cham dat nho chi can bao tin
hiéu c6 cham dét, ngudi truc chuyén phu tai duong day hu hong sang ngudn khac,

sau d6 cat han duong day nay.
Tuy theo diéu kién lam viéc cu thé cta thiét bi ma xir 1y thich hop.
3.2.2. Nguyén tac thuc hién bao vé

Béo v¢ don gian nhat 1 bao vé chung, chi cho tin hi€u cham dat ma khong
chi 16 dugc diém cham. Bao vé c6 thé dung ba role ap giam (hinh 2-15a) ndi vao
ap pha so véi dat hoic chi mot role ndi qua bo loc ap thir tu khong (hinh 2-15b).
Khi c6 cham dat, bao vé bao tin hiéu, sau do nguoi truc di kiém tra tung phén tr
va xac dinh phan tir hu hong. Bao vé phan tng theo dong thir tr khong, ciing nhur
bao vé c6 hudng phan tng theo dong va cong suat thir tr khong 13 cac bao vé tac
dong c6 chon loc dugc dung hién nay. Khi cham dat xay ra O trong phﬁn tir duoc
bao vé hodc & ngoai nd, dong qua phin tir ndy c6 gia tri va huéng khac nhau. Loi
dung su khéc nhau nay, nguoi ta thuc hién bdo vé chi tac dong khi hu hong xady
ra trong phan tr dugc bao vé.

TV

a)

Hinh 2-15: Bdao vé cho tin hiéu khong chon loc khi c6 cham dat
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Bao vé cho tin hiéu chon loc duoc thuc hién nhu hinh 2-16

a) b) c)
Hinh 2-16: So d6 bdo vé cham ddt bdo tin hiéu c¢6 chon loc

Hinh 2-16a, b gidi thiéu hai phuong an bao vé khac nhau vé do nhay. Phuong
an a dung bo loc g@)m 3 Bl. Bdo v¢ nay c¢6 d§ nhay tuong doi thép. Dong khéi
dong so cap cia BV nay khéng nhé hon 20A + 25A. Phuong an b dung b loc 13
MBI thtr ty khong Blo. Bao vé ndy c6 dd nhay cao hon nhiéu. Bl, ¢6 kha nang lam
cho bao vé tac dong v4i dong so cip khoang 3A + 5A. Néu dung Bl, két hop véi
role c6 dd nhay cao c6 thé tao nén BV tac dong véi dong so cép 1A + 2A. Do do

Bl 12 bao vé chinh d6i voi mang c6 dudng day cap va dong cham dat nho.

Hinh 2-16¢ gidi thiéu bao vé thir tu khong c¢6 hudng. Bao vé nay dung cho
mang hinh tia, khi ma dong dién dung ctia ban than moi dudng day cé gia tri 16n
va tuong duong véi dong dién dién dung toan phan ctia mang. Trong trudng hop
nay, khong doi héi phai chinh dinh tranh dong dién dung ban than ctia duong day
duoc bao vé.

4. Bao vé khoang cach

Béo vé dong dién cuc dai, c6 hudng va khong hudng, co6 thoi gian lam vige
chon theo nguyén tic ting cap, d6i khi qua 1on va trong mang vong c6 sé ngudn
16n hon hai, hodc mang vong c6 mdt ngudén nhung c6 nhitng duong chéo khong
qua ngudn, khong thé dam bao cat chon loc nhitng phan tir hu hong. Nhu vay, can
phai tim cac nguyén tic bao vé khac vira dam bao tac dong nhanh, vira chon loc
va c¢6 do nhay t6t d6i vai mang phuc tap bat ky. Mot trong cic bao vé d6 1a bao
v¢ khoang cach (BVKC).

4.1. So' d6 nguyén Iy
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Hinh 2-17: So dé nguyén Iy bdo vé khodng cach

Bao vé dung role tong tro RZ, 1ay tin hiéu tir BU va BI. Tong tré trén cuc
cua role RZ thyc chat Ia téng tro gia tuong, khong co v nghia vat ly, nd chinh 1a
ty s6 gitra ap Ur va dong Ir dua vao role.

4.2. Nguyén tic thuwce hign bdo vé

Bao vé khoang cach hay con goi 1a bao vé tong tro 1a loai bao vé dung role
tong tro c6 thoi gian 1am viée phy thude vao quan hé dién ap Ug, dong dién Ir va
goc léch pha giita chiing. Thoi gian nay ting 1én khi khoang cach tir chd dit bao
vé toi diém su cd tang lén. Bao v¢ dat gén chd hu hong nhét s& c6 thoi gian lam
viéc bé nhat.

Ddi vai cac hé théng truyén tai, téng tré do duoc tai chd dit bao vé trong ché
d6 1am viéc binh thuong (bang thuong sb ctia dién ap chd dit bao vé voi dong
dién phuy tai) cao hon nhiéu tong trd do duoc trong ché d6 sy cd. Ngoai ra trong
nhiéu trudng hop tong tré ctia mach vong sy c¢b thuong ty 1& voi khoang cach tir

cho dat bao vé dén cho ngan mach.

\ ‘A hY I
Dong dién vao role: | =—
n
|

‘A 14 \ U
Dién ap vao role: UR =
U

Ug _Un _Z5
n

Tong tro role do duge: Z_— 7 = =
R I R I 'nU VA

.. n
Vo6i: n, =—
nl

Z _ UT= Z, 4 Z_la tong tro phu tai va duong day.
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Khi xay ra ngan mach trén duong day, s€ co su dot bién vé tong tro ZS. ZS
1)
giam dén mot gia tri ZN nao do tuy thudc vao di€ém ngan mach. Role khoang cach

phat hién sy dot bién nay va so sanh véi gia tri ddt, néu thoa man s€ tac dong guri
tin hi€u di cat may cat vaoi thoi gian tuong ting cia vung su co.

Pé dam bao tinh chon loc phai chon téng tré khéi dong cua bao vé:
Z <Z
Kd D

Béao v€ khoang cach phai dugc thuc hién trén ca ba pha.

Ngay nay nguyén Iy bao vé khoang cach thuong dugc két hop voi cac nguyén
1y khac nhu qué dong dién, qua dién ap, thiéu dién ap dé thuc hién nhitng bao vé
da chirc nang hién dai.

Thong thuong bao vé khoang cach dugc xay dyng voi nhiéu cip nhim muc
dich tang d6 tin cdy va do chon loc cua bao vé.

Do d6, pham vi bdo v¢ cling dugc chia lam 3 vung:

- Ving 1: ¢6 thoi gian tac dong 1a t;, bao vé dugc khoang 80% chiéu dai
duong day.

- Vung 2: c6 thoi gian tdc dong 1a t, bao v¢ duoc toan bo chiéu dai duong
day cong v&i 30% chiéu dai duong day lién ké (d¢é dam bao chon loc thi t, phai
16n hon thoi gian 1am viéc ctia bao vé chinh 1ién ké).

- Vung 3: c6 thoi gian tdc dong 1a t3, bao v¢ duoc toan bo chiéu dai duong

day va duong day lién ké (du phong cho dudng day nay).

5. Bao vé¢ so léch dong di€én
5.1. Nguyén tic thwe hi¢n

Béo vé so 1éch dong dién 1a loai bao v€ dua trén nguyén tac so sanh truc tiép
dong dién & hai dau phf?m tir duoc bao vé. Néu su sai léch gitra hai dong dién vuot
qua tri s6 cho trude thi bao vé s& tac dong, chinh vi vay bao vé cd tén goi 1a bao
vé dong so léch.

Hai t6 may bién dong (BI) dugc dit ¢ hai dau phan tir dugc bao vé. Ving tac
dong cua bao vé dugc gidi han bang vi tri dit cua hai t6 may bién dong do.
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Hinh 2-18: So' @ nguyén ly bdo vé so léch.
Quy udc huéng duong dong dién theo chiéu miii tén nhu trén so do, ta co:
dong vao role RI (Ir) bang hiéu hinh hoc dong dién qua hai BI:
Ir = l71- I12

Trong tinh trang 1am viéc binh thudng hodc khi ngan mach ngoai ving bao
VE (diém Nl), 1}'1 tu’érng tacO lti=Ilm2=>Ir=Il11- 112 =0, bao V¢ S¢ kh()ng tac d@ﬂg.

Khi ngan mach trong viing bao v¢ (6 diem No): dong I va I khac nhau ca

tri s6 va goc pha, nén dong vao cudn dy role Ir = 11 - It2# 0 (Néu phia 11 khdng
co nguén, dbng I 0=>Ig= |Tl)-

Néu Ir vuot qué dong khoi dong Ixq ctia role, thi role sé& tac dong.

Nhu vay theo nguyén tic tac dong thi bao vé co tinh chon loc tuyér doi va dé
dam bao tinh chon loc khdng can phdi hop vé thoi gian.

5.2. Dong dién khéng can béing, dong dién khéi dong ciia bio vé so léch
5.2.1 Dong dién khong can bang

Khi khao sat nguy@n tic tac dong cua bao vé dong so léch ta da gia thiét trong
tinh trang 1am viéc binh thuong hoic khi ngan mach ngoai, 1y tuang ta c6 =1

Tuy nhién:
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T ISI_ b IT2: Isu_ un

Trong do: Iu|, |p|| — d(‘)ng tir hda cua Bl, va Bl

Nhu vay, dong trong role (khi khong c6 ngan mach trong viing bao vé) duoc
goi la dong khdng can bang |

KCB) :

| =lyi- =l - |
keg — 117 2= -

Ngay ca khi két cu cua hai Bl gidng nhau, dong tir hoa | ;val  cua ching
thue té 12 khdng bang nhau. Tac 14 dong khong can bang c6 mét gia tri nhat dinh
nao d6. Trong thuc té con phai ké dén sai s6 cia BI, dong dién dung va dong ro
ctia phan tr duoc bao vé... Nén dong khéng can bang co thé cé gia tri kha lon, néu
gia tri d6 16n hon gia tri khoi dong cia role c6 thé 1am bao vé tac dong nham. Vi
vay trong bao vé so léch nguoi ta phai chon dong khoi dong thich hop hoac tim
cach giam dong khdng can bang.

5.2.2. Dong dién khoi dong cua bao vé so 1éch

Pé BVSL c6 thé lam viéc dung phai chinh dinh dong khéi dong cua né 16m
hon dong dién khong cin bang tinh toan 16n nhat khi NM ngoai ving BV:

I = Kat " Ikcbtt max
Vi lkeptt max 14 dong khong can bang tinh toan cuc dai.
liebtt max ~ i max” KanKek: Ingoi max
Trong d6: fi max - Sai s cuc dai cho phép cta BI; trong tinh trang 6n dinh
fimax = 10% = 0,1

- Kan - Hé s6 dong nhét cua cac BL; kgn = 0+ 1

- Khi cac BI hoan toan gidng nhau: kg, = 0

- Khi cac Bl khac nhau hoan toan: kg, = 1

- kiek - hé s& ké dén anh huong cua thanh phan khong chu ky cia

dong NM
- Ingoai max - thanh phan chu ky ctia dong NM 1énnhat. Yéu cau vé
do nhay cia BVSL
K, = I min trong vung bado vé >9

Ikd
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Thong thuong dong dién khong can bang lyeh kha 16n, néu khong ding nhiing
bién phéap ddc biét dé han ché n6 thi BV khé dam bao yéu ciu vé do nhay da néu.

5.3. Cac bién phap ndng cao d¢ nhay cua bao vé so léch

Nhu di biét, dong dién khong can bang c6 gid tri kha 1on va trong mot sd
truong hop rat kho xac dinh tri s6 chinh x4c cta nd, vi thé dé 1am tang do nhay
ctia BV can phai dung nhitng bién phap dic biét dé han ché dong dién khong can
bang. Co rat nhiéu phuong phap dé tang tinh dam bao va do nhay cua BV véi mirc
do phtic tap va hi¢u quéa khac nhau. Cac phwong phap thuong gap la:

- Cho BV lam viéc cham khoang 0,3 + 0,5s. bé cac gia tri qua do cua lyep kip
tat dén tri s6 bé. Phuong phap nay hién nay it dung vi né lam cho BV maét tinh tac
dong nhanh dan dén giam chat luong bao vé.

- Nbi tiép cac role mot di¢n trd tdc dung phuy, khi dién tré trong mach so léch
tang, dong dién khong can bang cling nhu dong NM thr cdp giam xudbng, tuy
nhién muc do giam cua dong khong can bang nhiéu hon vi trong dong dién khong
can bang thanh phan khéng chu ky nhiéu hon trong dong di chuyén mach.

- Noi role qua cac bién dong bao hoa trung gian

- Dung role c6 tac dong ham
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CHUONG III. BAO VE CAC PHAN TU CHINH CUA HE THONG DIEN

Gioi thiéu:

Trong chuong nay, cac tac gia gidi thiéu vé cac dang su ¢b va trang thai lam
viéc khong binh thudng ctia cac phan tir co ban trén hé théng nhu duong day, may
bién 4p, may phat, dong co va hé thong thanh gop. Qua d6 gidi thiéu cac yéu cau
bao vé€ cua tung phﬁn twr, dua ra so dd phuong thirc, so do nbi day va mdt sb vi du,

bai tap tinh toan thong sb cta timg loai bao vé cho timg doi tuong cy thé.
Muc tiéeu:
Hoc xong chuong nay, ngudi hoc c6 kha nang:

+ Poc so do phuong thic clia cac mach bao vé dudng day tai dién, may bién

ap, may phat, dong co dién cao ap, hé thong thanh gop;

+ V€ dugc so d6 nguyén ly ctia cac mach bao v¢ duong day tai di¢n, may

bién 4p, may phat, dong co dién cao ap, hé thdng thanh gop;

+ Trinh bay dugc nguyén Iy lam viéc cuia cac mach bao v¢ duong day tai

dién, may bién 4p, may phat, dong co dién cao ap, hé théng thanh gop:;

+ Tinh toan bao vé cho may phat, dudng day, may bién 4p va hé théng thanh
gop.
Noi dung:

1. Bao vé dwong day tai dién
L.1. Céc dang sw c6 va yéu ciu bdo vé
1.1.1. Cac loai sy ¢b va trang thai lam viéc khong binh thudng

- Trong thyuc té hu hong ¢ ludi dién chu yéu 1a ngan mach cac pha v6i nhau
va pha véi dat, dac biét 1a d6i v6i duong day tai dién trén khong va dudng cap
ngam. Theo théng ké cho thdy duong ddy tai dién trén khong c6 khoang 65% su
¢ ngan mach mot pha, 20% su cd ngan mach 2 pha v&i dat, 10% sy ¢6 ngan mach
2 pha, 5% su cd ngén mach 3 pha.
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- Ngoai ra, trong qué trinh 1am viéc, dudng day truyén tai con thudng xay ra
nhiing trang thai lam viéc khac thuong nhu qua tai, van hanh khong dbi xing,
cham dat mot pha véi ludi dién c6 trung tinh cach dién...

1.1.2. Yéu cau bao vé

Pé chdng cac dang ngin mach trong luéi ha 4p, ngudi ta thudng dung cau
chay hoac ap t6 mat.

Dé bao vé cac dudng day co dién ap dén 35kV, nguoi ta ding céac loai bao

vé: Qua dong cit nhanh, qua dong c6 thoi gian.

Pé bao vé cac duong day co dién ap trén 35kV dén 110kV, ngudi ta dung céac

loai bao v€: Qua dong c6 hudng, bao vé khoang cach.

Pé bao vé cac dudng diy c6 dién ap tir 220KV tré 1én, ngudi ta dung céc loai

bao v¢: Qua dong c6 hudng, bao v¢ khoang céach, bao vé so léch dong dién.
1.2. So' dé phwong thirc bdo vé

1.2.1. Bao vé xuit tuyén trung thé phdi hop bo ty dong dong dién lap lai cho
duong day (TPL)

52 50N / 51N 52

Cac nhanh
() Céu dao phan nhanh khac

Hinh 3-1. So d6 phwong thirc bdo vé xudt tuyén trung thé phéi hop bé TPL

1.2.2. Bao vé ludi hinh tia
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Hinh 3-2. So d6 phwong thike bdo vé hedi dién hinh tia
1.2.3. Bao vé¢ dudng day song song
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Hinh 3-3. So' do phwong thirc bdo vé dwong ddy song song

1.3. So' d6 noi day
1.3.1. Bao vé qua dong co thoi gian ding so do sao thiéu

a. So do noi day
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Hinh 3-4. BVOD ¢6 thoi gian dimng so dé sao thiéu
b. Nguyén tdc tic dong

Gia sir xay ra ngan mach 3 pha tai diém N nhu hinh v&, dong ngan mach s&
dugc phan anh vao cudon day cua Rl;, RI> qua BI;, Bls. 2 role dong dién s€ tac

dong dong tiép diém dua ngudn dén cudn day cua RT.

Sau 1 thoi gian chinh dinh, tiép diém RT déng lai cap ngudn cho cudn day

cua RG. RG tac dong dong tiép di€ém dua ngudn dé€n cudn cat cia may cat.

Cudn cét co dién thuc hién cat may cat, tach duong day bi su ¢ ra khoi hé

théng. Déng thoi role tin hi€u tac dong bao tin hi€u mach bao vé role da tac dong.

Néu xay ra ngan mach 1 pha khong dat BI thi khong c6 dong dién qua role

nén bdo vé khong tac dong duoc.
c. Pham vi ung dung

Puoc dung rong rii trong ludi dién hinh tia c¢6 trung tinh cach dién v6i dat
Uam = 6kV, 10kV, 35kV.

1.3.2. Bao vé qua dong co thoi gian ding so do sao du

a. So do noi day
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Hinh 3-5. BVOD ¢6 thoi gian ding so dé sao dii

b. Nguyén tdic tac dong

Gia sir xay ra ngan mach 3 pha tai diém N (hinh 3-4), dong ngan mach sé&
duogc phan anh vao cudn day cua RI;, Rz, RI5 qua BI;, Bl,, Bls. 3 role dong dién
s& tac dong dong tiép diém dua ngudn dén cudn diy cua RT. Sau 1 thoi gian chinh
dinh, tiép diém RT d6ng lai cap ngudn cho cudn day ciia RG. RG tac dong dong
tiép diém dua nguén dén cudn cit cua may cat. Cudn cit co dién thuc hién cit
may cit, tach dudng day bi sy cd ra khoi hé thong. Pong thoi role tin hiéu tac
dong bao tin hi€u bao vé role da tdc dong.
c. Pham vi ung dung

So d6 nay thuong dugc dung dé bao vé cho cac duong day cua ludi dién hinh
tia ¢ trung tinh truc tiép nbi dat. Ugn = 22kV, 110kV, 220kV, 500k V.
1.3.3. BVCN dung so d6 sao thiéu

a. So do noi day

MC[ e (o
R

Bl BI2E

LT
—
L

-»—-—‘"—)—»z"—/
‘lFN

Hinh 3-6. BVCN diing so dé sao thiéu
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b. Nguyén tdc tic dong

Gia str xay ra ngan mach 3 pha tai diém N (hinh 3-5), dong ngin mach s&
dugc phan anh vao cudn day cua RI;, RI; qua 2BI. 2 role dong di¢n s& tac dong
dong tiép diém dua ngudn dén cudn diy cua RG.

RG tac dong dong ti€p di€m dua ngudn dén cudn cat cua may cat.

Cudn cit c6 dién thuc hién cét may cit, tach duong day bi su cd ra khoi hé
théng. Déng tho1i role tin hiéu tac dong béo tin hi€u su ¢d va bao vé role di tac
dong.

c. Pham vi ung dung
Dung trong ludi dién c6 trung tinh cach dién voi dat.
1.3.4. BVCN dung so db sao du

a. So do noi ddy

Hinh 3-7. BVCN diing so dé sao di

b. Nguyén tdc tic dong

Gia sir xay ra ngan mach 3 pha tai diém N (hinh 3-6), dong ngan mach s&
duoc phan anh vao cudn day cua RI;, R, RI3 qua 3BI. 3 role dong dién sé tac
dong dong tiép diém dwa ngudn dén cudn day cua RG.

RG tac dong dong tiép diém dwa ngudn dén cudn cit ciia may cit.

Cudn cét co dién thuc hién cit may cat, tach duong day bi su c6 ra khoi hé
thong. Pong thoi role tin hiéu tac dong bao tin hidu sy cd va bao vé role da tac
dong.
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c. Pham vi ung dung
Dung trong ludi dién c6 trung tinh ndi dat truc tiép.
1.3.5. Phéi hop bao vé cit nhanh véi bao vé qua dong c6 thoi gian
a. So' d6 néi day
* Bdo vé phoi hop ding so do sao thiéu
- Mach béao vé cat nhanh: R1;, RI;, RG, R, Rus3;
- Mach bao vé€ qua dong c6 thoi gian: RI;, Rl4, RT, RG, Rm2, Rz

sl

rt-c—[I]_..— t_L:F:._ I..:?h_ Ll z, G 2L
F'.I1 RI2 HIS Hld RT RG

I | ]
B, HI/_E ! B

—1
_=L -
v

Hinh 3-8. Bdo vé phéi hop ding so dé sao thiéu
* Bdo vé phéi hop ding so do sao dii
- Mach bao vé cat nhanh: RI;, RI,, RI3, RG, Rth;, R
- Mach bao vé€ qua dong co6 thoi gian: R4, RIs, Rlg, RT, RG, Rthy, Rns

Hinh 3-9. Bdo vé phéi hop ding so do sao dii
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b. Nguyén tdc tic dong
Gia sir xay ra ngidn mach 3 pha tai diém N nhu hinh v&.

- Néu diém ngin mach nam ngoai pham vi tac dong cia BVCN, trong pham
vi tac dong cia BVQD c6 thoi gian (tuc 1a dong vao cudn day céac role dong dién
c6 gia tri 16n hon dong khdi1 dong cua cac role dong mach BVQD c¢6 thoi gian va
nhd hon dong khéi dong cua cac role dong mach BVCN): Cac role thudoc mach
qua dong co thoi gian tac dong dong tiép diém dwa ngudn dén cudn day RT.

Sau thoi gian chinh dinh, tiép diém RT déng lai dua ngudn dén cudn day
RG. RG tac dong dong tiép diém dua nguodn di cat MC. Role tin hiéu Ry béo
mach BVQD d4 tac dong, R bdo da co nguon di cat MC.

- Néu diém ngan mach nam trong pham vi tac dong ctia BVCN (ttc 1a dong
vao cudn day cac role dong dién co6 gia tri lon hon dong khoi ddng cua céc role
dong mach BVCN): khi do tat ca cac role dong di¢n thude hai mach déu tac dong:

+ Cac role dong dién thudéc mach cit nhanh tac dong dua ngué)n dén cudn
day RG. RG tac dong dua ngudn di cat MC, Ry, bao mach cit nhanh da tac dong;

+ Cung vo1i su tadc dong cua cac role dong dién mach cat nhanh thi céc role
dong dién mach qué dong c6 thoi gian cling tac dong dua ngudn dén cudn day RT.
Nhung khi tiép diém RT chua kip dong lai (RT dong c6 thoi gian) thi mach cat
nhanh di cit MC nén mach qua dong c6 thoi gian khong tac dong tiép nira. N
chi tac dong tiép néu sau thoi gian chinh dinh cua RT vin con dong ngin mach.

Nhu vay mach BVQD c¢6 thoi gian con lam nhiém vu du phong cho BVCN.
1.4. Vi du va bai tdp
1.4.1. Vidy
a. Vidul

Hay tinh todn bao vé dong dién cuc dai cho dudng day 22kV (hinh vé), biét
dong dién lam viéc cuc dai [iymax = 357A, hé s6 mo may Kmm =1,6, h¢ sb tin cay
kie = 1,2. DOng ngan mach cudi dudng day 1a 1,53)= 1,32kA.

22kV

Oag= =
LI

Giai:
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Can ctr vao dong lam viéc cuc dai, ta chon bién dong di¢én co6 1g; = 400A,
dong dinh muc tha cép 13 Ig = 5A, hé sb bién dong di¢n la n; = 80; may bién
dong duoc ndi theo hinh sao (Y) do d6 hé sb so dd ks = 1.

Véi role c6 hé sb tro vé ky = 0,98, dong khoi dong cua role duge xac dinh:

kiokeg. Koy 1 1,2.1.1,6.357
Ide — tc sd- “Ymm- lvMax — — 8,74A
k,.n; 0,98.40

Chon dong dat cua role: Iqr = 9A

Dong khéi dong thuc té cua bao veé:

Iip.m; 9.80
I > = = 7204
kdR Kog 1
D0 nhay cua bao vé:
Dm0 1320

k., = = = =1,833> 1,5
"™ Lars lears 720

= Bio vé dap Gmg d6 nhay can thiét.
Kiém tra may bién dong theo diéu kién lam viéc tin cdy cua cudn cat:
Ie = 0,05.1” = 0,05.1320 = 52,8 < I; = 4004

Nhu vady may bién dong da chon dam bao yéu cau lam viéc tin cdy cho cuén

7
M

cat.
b. Vidu?2

Tinh todn bao v€ dong dién cuc dai cho mang dién 10kV (hinh v§), biét
dong di¢n lam viéc va dong di¢n ngén mach trén cac doan day:

Dong dién lam viéc, A Dong ngin mach, KA

1

l1.6

I2.0

lk1

)

lks

Ika

83

76

167

0,758

1,4

1,89

6,47

Céc hé s6: kmm = 1,6; ki= 1,2; thoi gian tdc dong cua bao vé 1 1a t; = 0,4s;
cac may cét thudc loai it dau, thoi gian du trit va quan tinh lay bang 0, 1s.

a. Dung cac role sb v6i dic tinh thoi gian thoi gian doc lap;

b. Dung céc role s6 véi ddc tinh thoi gian phu thude gioi han;
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N. gva I Ny gv2 s N: gvi | ";
— —— R
. 4 Nt NNd /
[
H a) l"
I : :
t,=0,88 ‘ .
Aty = 0,25 :
t,= 0,63 |
)
| Ay= 0.23
t,=04 e S
Ta— v
I : :
|} ]
t,= 0,88 '} :
t,=0,2 |
t,=0,63 | 3 st 2
t2.2= 0,39 2 AL’O?
]
=033} i 1
c) Ie

a-so do mang dién; b-biéu dé thoi gian bdo vé véi ddc tinh déc 1ap;
c-biéu do thoi gian bdo vé véi dac tinh phy thuge
Hinh 3-10: So do tinh toan bai toan vi du

Giai:
Dong dién chay trén cac doan day:
+ Dong lam viéc qua bao vé 1: Iy; = I, = 83A
+ Dong lam viéc qua bao vé 2: Iz =11 + 115 =83 + 76 = 159A
+ Dong lam viéc qua bao vé 3: Iz = I2 + I = 159 + 167 = 326A

Can ctr vao dong lam viéc trén cac doan day, ta chon bién dong dién sao cho
dong dinh muc so cip 16n hon dong lam viée (Ig; > ly). Cac may bién dong dugc
mic theo hinh sao thiéu, c6 hé sb so dd ksq = 1. Du dinh chon role s6 v&i hé s6 tré
vé ky = 0,98.

Dbi v6i bao vé 1, ta chon may bién dong c6 Isr = 100A, dong dinh mirc thir
cap 13 Ino = 5A, hé s bién dong dién 14 n; = 20. Dong khéi dong ciia role bao vé
1 la:
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Kee- ks Kmm-Tomaxe ~ 1,2.1.1,6.83
Leary = = = 8,344
kdR1 k,.n; 0,98.20

Chon role sd v6i dong dat cua role: Iqr = 8,4A
Dong khéi dong thuc té cua bao vé:
Ligi.m; 8,420

Iyar > = = 1684
kdR Ko 1

D0 nhay cua bao vé:

o lemin _ i _ V3.0 _V3.758
" hars  Lears 2.0k 2.168

=390>15

= Biao vé dap Gng d6 nhay can thiét.
Kiém tra may bién dong theo diéu kién lam viéc tin cdy cua cudn cat:
I. = 0,05.13) = 0,05.758 = 37,9 < Ip; = 4004

Nhu vady may bién dong da chon dam bdo y€u cau lam viéc tin cdy cho cuon

cat.

Céc bao vé khac duoc tinh toan tuong tu, két qua ghi trong bang dudi.

a. Tinh todn thoi gian bao vé theo dac tinh ddc lap:

Xéc dinh d6 phan cép tho1i gian: ddi véi may cat dau, tme = 0,1s, sai sb thoi
gian tuong doi cua role lay bang 4%, tic sai sO role ctia ca 2 bao vé 1a sy = 2.0,4
= 0,08; sai s0 do quan tinh va du phong lay bang tq+dp = 0,1s. Nhu vay cap thoi
gian gitra bao v¢ 1 va bao vé 2 s¢ la:

Aty = tmer + Sty + tgrap = 0,1 + 0,08.0,4 + 0,1 = 0,23s

Tho1i gian tac dong cua bao vé 2:

to=t, + At; = 0,4 + 0,23 = 0,635

Do phan cip thoi gian gitra bao vé 2 va bao vé 3 la:

Aty = tmco + St.t2 + tgeap = 0,1 + 0,08.0,63 + 0,1 = 0,25s

Tho1i gian tac dong cua bao vé 3:

t3=t, + At = 0,63 + 0,25 = 0,88s

b. Tinh toan tho1 gian bao vé theo dac tinh phu thudc

Bo61 s6 dong cua role bao vé 1 tai di€m ngan mach Ny
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Ly 758
m = = =
P g Lige 20.8/4

4,3

Thot gian dat cua role bao vé 1:

oo t. (mpol — 1) _ 0,4.(4,3%°2 — 1)
a1 0,14 0,14

Chon tq1c = 0,1s

= 0,085s

Bdi s6 dong cua role bao v¢ 1 tai di€m ngan mach N

. Ly 1890
Movt = e 2084

7,95

Thot gian tac dong thuc té cua bao vé 1 khi ¢6 ngén mach tai diém Ny:

, ts.014 010,14

n2 =~ 70,02 = 0,02 _
my,, —1 7,95 1

= 0,33s

Do phan cip thoi gian gitra bao vé 1 va bao vé 2 la:

Aty = tmer + St. t'n2 + tgsap = 0,1 + 0,08.0,33 + 0,1 = 0,23s
Thoi gian tac dong cua bao vé 2 khi ngén mach tai diém Ny:
to=1tn2 + Aty = 0,33 + 0,23 = 0,565

Boi s dong cua role bao v¢ 2 tai diém ngén mach N

__ha _ 1400
Move = I ny 4088

Thoi gian dat cua role bao vé 2:
Lt (mpyy —1)  0,56.(4,28%02 — 1)
dz = 0,14 B 0,14
Chon tgoc = 0,1s

=0,12s

Bd6i s6 dong cua role bao vé 2 tai di€m ngan mach N3

. Lp 1890
Mov2 = o Iimy 4088

5,75

Thoi gian tac dong thuc té ctia bao vé 2 khi ¢ ngén mach tai diém Na;:

t1r. 0,14 0,1.0,14
¢, = —42¢ — 0,395

n3 = 70,02 _ 4 0,02 _
My, 1 5,75 1

D6 phan cip thoi gian gitra bao vé 2 va bao vé 3 1a:
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Aty = tmeo + St.t'n3 + tgap = 0,1 + 0,08.0,39 + 0,1 = 0,23s
Thot gian tdc dong cua bao ve 3:
t3=1t"n3 + At = 0,39 + 0,23 = 0,625

Bang két qua tinh toan bao vé dong dién cuc dai

Tham s6 tinh toan Ky |Baovél | Baové2 | Baové3
hi¢u

Dong lam viéce, A I 83 159 326
Dong so cap cta BI, A Igi 100 200 400
Heé s6 bién dong n; 20 40 80
Dong khéi dong cuia role, A lka R 8,34 8,72 8,94
Dong dat cua role, A Ir 8,4 8,8 9
Dong khéi dong ctia bao v¢, A Ikdbv 168 352 720
Do nhay Knn 3,90 3,47 2,28
Dong tin cdy cua cudn cit, A lec 37,9 75,4 258,6
Thoi gian Doc 1ap tov 0,4 0,63 0,88
tdc dong va&1 | Phu thude thy 0,4 0,56 0,62
dac tinh, s t, 0.1 0.1 0.1

1.4.2. Bai tap
a. Bai tap 1
Hay tinh todn bao vé dong dién cuc dai cho dudng day 10kV (hinh vé), biét
dong dién lam viéc cuc dai [iymax = 126A, hé s0 moé may kmm =1,5, hé s0 tin cay
kie = 1,2. DOng ngan mach cubi dudng day 1a 1,53)= 0,873kA.
10kV

O+ -7
LI

Hay tinh toan bao vé dong dién cuc dai cho duong diy 35kV, biét dong dién

b. Bai tap 2

1am viée cuc dai Lvmax = 215A, hé s6 mo may knm =1,5, hé sd tin ciy ki = 1,2

52



Dong ngén mach cubi duong day 1a 1= 1,28KA.

— le

'4

35kV

e

Tinh toan bao vé dong dién cuc dai cho mang di¢n 35kV (hinh vé), biét dong

C. Bai tap 3

dién lam vi¢c va dong dién ngan mach trén cac doan day:

Dong dién lam viéc, A Dong ngin mach, kA

Ika

5,34

Iks

3,76

lko

3,3

lk1

2,27

I2.0

196

1 l1.6

115 98

Céc hé $6: kmm = 1,6; k= 1,2; thoi gian tac dong cua bao vé€ 1 1a t; = 0,15s;
cac may cat thudc loai it dau, thoi gian du trir va quan tinh léy béng 0,1s.

a. Dung cac role sb v6i dic tinh thoi gian thoi gian doc 1ap;

b. Dung cac role sb voi dic tinh thoi gian phu thudc gidi han;

N4 N3
: F 35k
BV3 I3 I,
NS NI\
[P

Dap an:
Bai tdp 1. |4 = 6A,; kanh = 3,16
Bai tip 2. 4 = 3,3A; knn = 2,81

Bai #ip 3.
Tham s6 tinh toan Ky hiéu | Biovél | Baové2 | Baové3
Dong dat cua role, A Ir 5,2 5 9,2
Do nhay Knh 9,5 4,71 4,4
Thoi gian tac | Bdc lap tov 0,15 0,36 0,59
dong v6i dic| py, toy 0,15 0,34 0,54
tinh, s thus
udc
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2. Bao v¢é may phat dién
2.1. Cac dang sw cé va yéu cdu bdo vé
2.1.1. Cac trang thai lam viéc khong binh thuong

- Qua tai d6i xing hodc khong ddi xtng va ngan mach ngoai 1a nhirng tinh
trang lam viéc khong binh thuong cia may phat. Cac hién tuong nay déu gy ra
qua dong dién ddi voi may phat dién, 1am cho nhiét d6 cudn day ting qua tri sd
cho phép, néu ctr tiép tuc van hanh thi cach dién ctia cudn day chong bi gia cdi va

s€ bi choc thung gy nén cham chip cac vong day va cac pha lam hu hong may.

- Ngoai ra, hién tugng qua dién ap trén dau cuc may phat ciing 13 1 tinh trang
lam viéc khong binh thudong cia may phat. Hién tuong nay xdy ra khi may phat
bi mat tai dot ngdt, do d6 téc do may phat ting, dong thoi khi d6 khong con ton
hao nén dién ap dau cuc ctia may phat ting. Doi véi may phat tua bin hoi thi dién
ap tang khong dang ké con may phat tua bin nuéc thi dién 4p ting nén gap nhiéu

1an so v6i dinh mirc cho nén gy nguy hiém cho may phat dién.
2.1.2. Céc loai su ¢b
* Cudn day phan tng (stato)

- Ngin mach gitta cac pha

- M6t pha cham dat (cham vo)

- Ngin mach cac vong ddy trong mot pha.

Tat ca cac su ¢6 trén déu giy nguy hiém cho may phat dién
* Cudn diy phan cam (roto)

- Thuong xay ra cham dat mét diém, néu ti€p tuc van hanh s€ xdy ra di€ém

cham thir 2 s€ lam cho r6t6 bi hong.
2.1.3. Yéu ciu bio v¢

- Pé dam bao cho may phat di€n van hanh lién tuc va an toan nguoi ta co dat

cac loai bao v¢€ sau.
+ Bao v¢ qua tai
+ Bao v¢ dong dién cuc dai
+ Bao v¢ qua dién 4p cho may phat dién tua bin nudc

+ Bao v¢ so I¢ch doc dé chong ngan mach cac pha cudn stato
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+ Bao v¢ so 1éch ngang chong ngdn mach cac vong day

+ Bao vé cham vo mot diém cua mach kich tir khi dong dién cham dét 1én
hon 5A

+ Bao vé cham vé 2 di€ém cua mach kich tir.

2.2. So' do phwong thirc bdo vé

51 fd 32 k4 46 L] 40
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Hinh 3-12. So d6 phwong thirc bio vé MFP cong sudt 1om
2.3. So' dé noi day
2.3.1. Bao vé so léch doc may phat (hinh 3-13)
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Y
\ Cat kich thich
===
BI E §
1 111
= Hinh 3-13. So dd bao vé so léch doc may phat
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O trang thai lam viéc binh thuong: bao v¢ khong tdc dong.

Khi ¢6 ngan mach 2 hodc 3 cudn day stato MED: phia thtr cip ctia may bién
dong dién c6 dong du 1on vao role dong dién RI, RI tac dong dong tiép diém cung
cip ngudn dién cho role trung gian (Tir (+) qua tiép diém RI, qua cudn day role
tin hiéu, dén cudn day role trung gian vé (-)). Role trung gian c6 dién déng tiép
diém cép nguén dién cho cudn cit cua may cit, cudn cat co dién thuc hién cét
mach. Cung thoi diém do, role trung gian dua ngudn di cat kich thich cuia MFD,
role tin hiéu bao tin hiéu su cb va bao vé role di tac dong.

2.3.2. Bao vé so 1éch ngang may phat dién

Bao vé so 1éch ngang dung dé bao vé may phat dién khi c6 su ¢b ngan mach
giita cac vong day trong mot cuon day pha clia stato may phat dién ma mdi pha

c6 2 nhanh song song nhu hinh 3-14.

— T

e [f— 72 i e I O

RI RI RI RG

9650 BE

MF
Hinh 3-14. So d6 bao vé so 1éch ngang may phat dién

- Trong so dd nay cac may bién dong c6 cung ty sé bién va dugce ddu sao cho
khi van hanh binh thudng ciing nhu khi ¢6 ngan mach ngoai thi dong qua role chi
1a dong khong cin bang nén bao vé khong tac dong.

- Khi ¢6 ngin mach mot s6 vong day trong mot nhanh ctia mot pha thi dong
dién trong 2 nhanh ctia pha d6 mat cn bang, tri s dong dién qua role Ir = 0, néu
Ir > lkqa bdo v¢ s€ tac dong.

57



* Trong cac may phat dién c6 cong suat nho tir 1250 kVA trd xuéng ma
khong c6 dau day ra ¢ phia trung tinh, hoic cudn stato khong c6 hai nhanh song
song thi khong thé dung bao vé so 1éch dugc ma phai ding bao vé cat nhanh dong

dién. Khi do, tri sb tac dong cua bao vé dugc xac dinh theo cong thurc:
Ikapv = Kat . In
Trong d6: Iy : Dong qua bao vé khi ngdn mach ¢ thanh gép may phat dién.
2.4, Vi du va bai tap
2.4.1. Vidu

Vi du 7.5. Tinh todn bao vé role cho mdy phat c6 cong suat dinh mic Sg = 30 MVA,
dién dp dinh muc la 6,3 kV, suat dién dong trong hé don vi tuong déi 1a E. = 1.05 dién
tré siéu qua do doc truc x3=0,13

Gidi : Trude hét ta xdc dinh dong dién dinh mc clia mdy phét
L Se__ 30
FTBU, V363
Dua vao dong dién dinh miic ta chon cdc mdy bién dong loai bao hoa nbanh I ; = 4000,
vay ty s bi€n dong sé la :
_ 4000
=

Chon so dé néi day may bién dong : ta chon so d6 ndi cic mdy bién dong theo hinh
tam gidc (A), nhu vay hé sd so dé phia so cap sé 1 ksd|=“~5 )

10°= 274929 A ;

Iy 800 4

Gid tri dong dién ngan mach 3 pha

@ o Bl 105

e =7 -
T e = 3274929 = 2220578 A

Xéc dinh dong dién khong can bang :

K]
]'ka = kﬂ'kC [ Si- . ll:k )
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Chon so d6 mic role véi dién & phu nén k, = 2, cdc may bién dong & 2 phia chon
cling loai nén k, = 0,5, sai s6 mdy bién dong s, = 0,1, nhu vay
Iy p=2.0,5.0,1. 22205,78 = 2220,58 A
Nhu vay dong I, < Iz nén ta xdc dinh dong khoi dong cua role theo dong dinh mic
may phit, [dy hé so tin cay la 1,2,
Dong dién khai dong cha role

S 1 W P 1,2.4/3.2479,29 14 A

i
Chondong datcuarolelal gz =75 A
Dong khoi dong thuc t€ cia bao vé so léch
o= Jan _7.5.800
Ky V3
Do nhay cta bao vé

= 3464 A ;

=5,58>12

(3}
oy = Jimg _ 0871 _0,8722205.78
" Lgst lkase 3464

Vay bao vé dam bao dé nhay cin thiét.
2.4.2. Bai tap

7.5. Tinh todn bao vé role cho mdy phit ¢é cong sudt dinh mic Sg = 40 MVA, dién
dp dinh muc la 10,5kV, sudt dién dong trong hé don vi tuong d6i 1a E. = 1,05 dién tr&
siéu qua do doc truc x”’4=0,125

bap an:
7.5 : ]dR =0A -} kl‘l]‘j = 3.8.

3. Bio vé may bién ap
3.1. Cdc dang sw cé va yéu ciu bdo vé
3.1.1. Cac dang hu hong

Nhitng hu hong thuong xay ra ddi véi may bién ap c6 thé phan ra thanh hai
nhom: hu hong bén trong va hu hong bén ngoai.

Hu hong bén trong bao gdm:
- Cham chap gitra cac vong day.

- Ngdn mach gifta cac cudn day.
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- Cham dét (vo) va ngan mach cham dit.
- Hong bd chuyén d6i dau phan ap.
- Thung dau bi thing hodc ro dau.

Nhitng hu hong va ché do 1am viéc khong binh thudng bén ngoai may bién
ap bao gdm:

- Ngian mach nhiéu pha trong hé thdng.
- Ngan mach mot pha trong hé thong.
- Qua tai.
- Cham d4t 1 pha
- Qua bao hoa mach tur.
3.1.2. Y8u cu bao v¢

Tuy theo cong suat ciia may bién ap, vi tri, vai trd clia may bién ap trong hé
théng ma Iira chon phuong thic bao vé thich hop.

Nhiing loai bdo vé thuong dung dé chong cac loai sy ¢6 va ché do lam viéc

khong binh thuong ctia may bién ap c6 dién 4p dén 110kV gdm:
+ Bao vé béng ro le hoi;
+ Bao vé so 1éch doc;
+ Bao vé qua dong cit nhanh;
+ Bdo v¢ qua dong c6 thoi gian;
+ Bdo v¢ qua dong véi bo phan khédi dong kém ap;
+ Bdo v¢ dong dién thir tu khong;
3.2. So' dé phwong thirc bdo vé

Phuong thic bao vé MBA phu thudc vao cong Sut, chung loai, s6 cudn day,
so d6 dau day...cia MBA. Hién nay khong c6 tiéu chuan thong nhat dé lya chon
phuong thirc bao vé cho MBA. Cac so dd sau 13 vi du mot sb phuong thirc bao vé
MBA trong thuc té.

- May bién 4p 2 cudn day, cong suit nhod
- May bién 4p 2 cudn day, cong suat 1on

- May bién 4p 3 cudn day
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Hinh 3-16. So d6 phwong thirc bao vé MBA 2 cudn ddy, céng sudt lon.

61



[z

LI L I Y let
(-G
(B
Pmmm e mmmm e -

oG I=aen U s 5

D e o Ol .
e D@1
A B T

|

ag sy ]EE' |E|E

N

© o ®

Hinh 3-17. So d6 phwong thirc bio vé MBA 3 cudn day.
3.3. So' dé noi day
3.3.1. MBA ¢6 Ugm < 35kV
Thong thuong MBA ¢6 Ugm < 35kV c6 hai cudn day dugc thuc hién bao vé¢

qua dong dung role dong dién. Khi d6 chi ding mot bo bao vé dit phia ngudn
cung cép.
Tuy nhién, mot s6 MBA Ugn < 35kV ¢6 S < 1000kVA ngudi ta khong lap

may cat va thuc hién bao vé bang cau chi hodc cau dao phu tai.

a. So' dé bdao vé MBA bang cau chi
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Hinh 3-18. Bio vé MBA bang cdu chi

b. Sor d6 bdo vé qud dong ¢ thoi gian

Rll RI, RT

Rth

Hinh 3-19. BVQOD co thoi gian MBA Ugn < 35kV
Nguyén tic tac dong:

- Gia sir xay ra ngin mach 3 pha trong pham vi bao vé. Dong ngin mach sé&
phan anh vao cudn day cta RI;, RI, qua hai BI. Céac role RI tac dong dong tiép
diém cip ngudn cho role thoi gian RT.

Sau mot thoi gian chinh dinh, RT déng tiép diém cap ngudn cho role trung
gian RG. Role trung gian tac dong dong tiép diém cip ngudn cho cudn cit cua
may cit MC; va MC,.
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Cudn cét c6 dién thue hién cét may cit, tich MBA bi su ¢d ra khoi ludi, déng
thoi khi d6 role tin hiéu dong tiép diém phat tin hiéu c6 su ¢b va bao vé role da
tac dong.

- Pé bao vé khong tac dong khi ¢ ngan mach trén dudng day ndi vao thanh
gop thr cap clia may bién ap thi thoi gian tac dong ctiia bao vé phai lay 1on hon
thot gian tdc dong cuia bdo vé trén duong day mot lugng 1a At (thuong chon At =

0,5 s).

c. So do bao vé cat nhanh

RTih,
MC L w1 =] L D
1 Rl RI RG
2 E]
0 s RTH,

Ve

Hinh 3-20. BVCN MBA Ugn < 35kV
Nguyén tic tac dong:

Gia sir xdy ra ngan mach 3 pha trong pham vi bao vé. Dong ngan mach sé&
phan anh vao cudn day cua RI;, RI; qua hai BI.

Céc role RI tac dong dong tiép diém cip ngudn cho role trung gian RG. RG
tac dong dong tiép diém cAp ngudn cho cudn cit cua may ciat MC, va MCo.

Cudn cét c6 dién thuc hién cét may cat, tich MBA bi su ¢d ra khoi ludi, déng
thoi khi d6 role tin hiéu déng tiép diém phat tin hidu c6 su ¢b va bao vé role di
tac dong.

d. So do béo vé phoi hop
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Hinh 3-21. Bdo vé phéi hop MBA Ugn < 35kV
Mach bao vé cit nhanh: RI;, Rl,, RG;
Mach bao v€ qua dong c6 thoi gian: RIs, RI4, RT, RG
Nguyén tic tac dong:
Gia sir xdy ra ngan mach 3 pha trong pham vi bao vé.

- Néu diém ngin mach ndm ngoai pham vi tac dong ctia BVCN, trong pham
vi tdc dong cua BVQD c6 thoi gian: Céc role thuéec mach qué dong c6 thoi gian
tac dong dong tiép diém dua ngudn dén cudn day RT. Sau thoi gian chinh dinh,
tiép diém RT dong lai dua ngudn dén cudn day RG. RG tac dong dong tiép diém
dua nguén di cat MC. Role tin hiéu Ry bao mach BVQD da tac dong.

- Néu diém ngén mach nim trong pham vi tdc dong cia BVCN, khi do tat ca
cac role dong dién thudc hai mach déu tac dong:

+ Cac role dong dién thuoc mach cat nhanh tac dong dua nguén dén cudn
day RG. RG tac dong dua nguén di cit MC, R bédo mach cét nhanh da tac dong;

+ Cung v6i sy tac dong cua cac role dong dién mach cit nhanh thi cac role
dong dién mach quéa dong c6 thoi gian ciing tic dong dua ngudn dén cudn day RT.
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Nhung khi tiép diém RT chua kip dong lai (RT déng c6 thdi gian) thi mach cét
nhanh da cat MC nén mach qua dong co6 thoi gian khong tac dong tiép nira. N6
chi tac dong tiép néu sau thoi gian chinh dinh cua RT vaAn con dong ngan mach.
Nhu vay mach BVQD c6 thoi gian con lam nhiém vy du phong cho BVCN.

e. So do bao vé qua tai

A\ 4
+
+
A2 L&)‘ 2NN g
Rl Rl, Rl3 RT2 RG
| | | | | -
© )
BN
Tin hiéu

RT1

Hinh 3-22. Bao vé qua dong, qua tai MBA Ugm < 35kV
- Mach BVQD c6 thoi gian gém cac role RI,, RI3, RT,, RG;
- Mach bao vé qua tai gom role RI; va RT;
Nguyén tic tac dong:
Do qué tai c6 tinh chat di xtrng nén bao vé qua tai chi can bd tri trén mot
pha va dung chung vdi bao vé qua dong (nhu hinh 3-22).

Khi ¢6 qué tai, role RI; tic dong dua ngudn t6i cudn day RT), sau 1 thoi gian
chinh dinh, tiép diém RT, dong dua ngudn di bao tin hiéu qua tai. (Vi dbi véi may
bién 4p cong suat 16n thuong co cong nhan van hanh nén khi qua tai chi cin bao
tin hiéu).
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Thoi gian tac dong ctia bao vé qua tai 1y 16n hon thoi gian tic dong clia bao
vé€ qua dong mot lugng la At.

3.3.2 May bién ap c¢6 Ugnm > 110kV

Trén thuc té, d6i voi MBA ¢6 Ugnm > 110kV bao vé qua dong dién cac phia
MBA déu sao du. MBA c6 bao nhiéu cudn day (cap dién ap) thi cé bay nhiéu bo
bao vé qua dong dién.

MJi bo bao vé qua dong dién thuc chat 1a bao vé phdi hop giira bao vé qua
dong cé thoi gian va bao vé cat nhanh. Trong d6 cap 1 1a bao vé cat nhanh, cap 2
lam du phong cho cap 1 1a bao vé qué dong cé thoi gian.

Néu MBA nhiéu cudn day ndi véi ngudn tir nhiéu phia thi dat thém bo phan
dinh hudng cdng suat & phia ndi véi nguén co thoi gian tic dong bé hon.

Mit khac, dé nang cao do nhay cho bdo v€ ngudi ta str dung bao vé qua dong
c6 khoi dong kém ap.

a. Phéi hop bdo vé qud dong cé thoi gian va bdo vé cdt nhanh

= |
=NIEN| =N IEN] RN e
Ryl [Ry] [Rg | ]R|4| LFI§I Rig| - RG

1
1

Hinh 3-23. Bdo vé phéi hop mdy bién dp c6 Uz, > 110kV
Nguyén tic tac dong:
Gia st xdy ra ngan mach 3 pha trong pham vi bao vé.

- Néu diém ngan mach nam ngoai pham vi tac dong ctia BVCN, trong pham
vi tdc dong cua BVQD c6 thoi gian: Céc role thudec mach qué dong cé thoi gian
tac dong dong tiép diém dua ngudn dén cudn day RT. Sau thoi gian chinh dinh,
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tiép diém RT dong lai dua ngudn dén cudn day RG. RG tac dong dong tiép diém
dua nguén di ¢t MC. Role tin hiéu Ry bdo mach BVQD da tac dong.

- Néu diém ngin mach ndm trong pham vi tac dong cia BVCN, khi d6 tit ca
cac role dong dién thudc hai mach déu tac dong:

+ Cac role dong dién thudoc mach cit nhanh tac dong dua nguén dén cudn
day RG. RG tac dong dua ngudn di cit MC, Ry bao mach cit nhanh d3 tac dong;

+ Cung vé&i su tdc dong cua cac role dong dién mach cit nhanh thi cac role
dong dién mach qué dong c6 thoi gian cling tac dong dua ngudn dén cudn day RT.
Nhung khi tiép diém RT chua kip dong lai (RT dong c6 thdi gian) thi mach cat
nhanh di cit MC nén mach qua dong c6 thoi gian khong tac dong tiép nita. N
chi tac dong tiép néu sau thoi gian chinh dinh ctia RT vAn con dong ngan mach.

Nhu vy mach BVQD c6 thoi gian con lam nhi¢m vu du phong cho BVCN.
b. Bao vé qua dong co khoi dong kém ap

a It~ 1A \La; N PN N

[+

VG,

RU< RU< RU< RI RI RI RT RG
! || | || RTh
[ !
g § ©
B 11 [
L
A
a
T BU b
C
MG
MG

Hinh 3-24. Bado vé qua dong co khoi dong kém dp
c. Bdo vé qua tai
BV qua tai cho MBA ¢6 Ugm > 110kV ciling dung ro le dong dién tuong tu

nhu d6i véi MBA ¢6 Ugnm < 35kV. Tuy nhién, ro le dong dién khong thé phan anh
duoc ché do mang tai cia MBA.
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Vi vay, d6i véi MBA cong suit 16n nguoi ta st dung nguyén 1y hinh anh
nhiét dé thuc hién bao vé chdng qua tai. Bao vé nay phan anh mirc ting nhiét do
& nhitng thoi diém kiém tra khic nhau trong MBA va tiy theo mirc ting nhiét o
ma c6 nhiéu cép tac dong khac nhau: canh bao, khoi dong cac mirc lam mat, giam
tai hodc cit MBA.

3.3.3. Bao vé may bién ap bang role hoi

Role hoi ( role khi, role gas) lip trén duong 6ng dan dau tir binh dau phu
xudng thuing may bién ap. Muc dich 13 dung dé bao vé tach MBA ra khoi van hanh
khi c6 sy ¢b, hu hong bén trong thiing dau chinh. P déc cua duong 6ng dit role
hoi trong khoang 2°+5° (hinh 3-25).

1- Thung dau MBA; 2- Role hoi; 3- Khoa;
4- Purong 6ng;  5- Binh d&n né ddu (binh ddu phu)
Hinh 3-25. Vi tri ldp dat cia role hoi

a. Cau tqgo cua role hoi

Hinh 3-26. Nguyén Iy cdu tao ciia role hoi
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Ghi cha:
1,2- Phao (hinh cau hozc hinh try), duoc treo vao coc 5 ¢ 2 mirc khac nhau;
cac phao nay c6 thé xoay quanh truc 0, 0;;

3,4- Tiép diém thuy ngan;
5- Coc d& phao, dugc gian vao nap sb 7;

6- Vo ctia role hoi: Lam bang kim loai nhe chdng an mon va duoc bat chat
vao 6ng dan tir thung dau chinh cia may bién ap I1&n binh dau phu biang 2 mat
bich;

7- Néap day cua role hoi;

8- Hop dau day chua cac tiép diém chuyén mach va duoc gan kin chong thim
dau tir khoang dau cua ro le.

Ngoai ra con cd cac bo phan khac nhu: Cta s6 (Iam bang mat kinh, gidp
quan sat, kiém tra vi tri phao, dugc dat & mat bén caa v, trén mat kinh c6 khic
vach chi thé tich khoang chtra khi); nat kiém tra (dugc dat trong hop tiép diém
hoic trén nap cua ro le hoi, c6 chirc ning kiém tra hoat dong ngat cua role ciing
nhu diéu chinh vé vi tri ban dau).

Trén thuc té, cac tiép diém thuy ngan nam trong mot éng thay tinh nho dat
bén canh phao; nhiéu ro le hoi khong dung tiép diém thay ngan ma dung tiép diém
tur.

b. Nguyén ly lam viéc

O ché @6 l1am viéc binh thuong cia role hoi, role hoi dugc dién day dau do
éng dan dau tir thung dau chinh 1&n binh dau phu MBA day dau, cac phao ndi
trong dau, cac tiép diém cua role mo (tuc 1a tiép diém thuy ngan khong néi cac
tiép diém cd dinh), role khong tac dong.

Khi MBA x4y ra su ¢, trong may s& xuat hién bot khi. Bot khi s& chay 1én
role hoi theo 6ng dan dau va tich ty dan ¢ khoang cao nhat cua role. Khi chiém
chd trong role ngay cang nhiéu lam giam murc dau ¢ trong role.

Néu lugng khi thoét ra cham, vao role it, phao 1 chim xudng, tiép diém 3
khép mach dua tin hiéu di bao “hoi nhe” (trueong hop tdc dong thir 1 cia role hoi).

Néu lugng khi thoat ra nhiéu, luong khi tich tu trong role du 16n 1am ca 2
phao chim xudng. Dan dén 2 cip tiép diém 3, 4 déu khép: dua di bao tin hiéu va
cat may cit cac phia MBA (trwong hop tde dong thi 2 ciia role hoi).
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Ngoai ra, khi c¢é su b trong thung MBA 1am phat sinh dong dau va bot khi
c6 téc do nhanh di chuyén tir thing dau chinh 1&n binh dau phu khién phao 2 lat
xudng, tiép diém 4 khép mach dua ngudn thao tac di cat may cat cac phia cua
MBA. Do vay, trén thuc té nhiéu ro le hoi con b tri thém tAim vach ngin nho trén

phao 2 dé “cam nhan” tt hon toc do di chuyén caa dong dau, khi. (trwong hop
tac dong thur 3 ciia role hoi).

Khi c6 su ¢b lam muc dau trong thung dau chinh giam xubng, mirc dau trong
role hoi tut thap 1am 2 phao chim xuéng. Dan dén 2 cap tiép diém déu khép: dua
di bao tin hiéu va cat may cat cac phia MBA (truwong hop tdc dong thiz 4 ciia role
hot).

Kinh nghiém van hanh ciing phéat hién mét sé truong hop ro le hoi tac dong
sai do anh huong cua chan dong co hoc 1én MBA; hoic ro le hoi bao tin hiéu
nham khi trong dau may bién ap c6 1an tap chit. ..

c. Mach bao vé MBA bcing role hoi

* So d6 ndi1 day

Tin hi¢u

++

RG

)

Hinh 3-27. So do6 noi ddy bao vé MBA bang role hoi.
* Nguyén tic tic dong
- Khi MBA lam viéc binh thuong: bao vé khong tac dong
- Khi ¢6 hu hong nhe: tiép diém 3 dong lai bao tin hiéu sy cé.

- Khi c¢6 hu hong nghiém trong: tiép diém 4 dong lai dwa ngudn thao tac qua
Rth dén cudn day cia role trung gian RG. RG tac dong dong hai tiép diém dua
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ngudn thao tac di cit 2 may cat MC;, MC, vé 2 phia cia MBA. Pdng thoi, role
tin hiéu Rth tac dong dong tiép diém bao tin hiéu co su ¢d nghiém trong.

Do dong dau, khi di chuyén 1én binh dau phu c6 thé khong lién tuc, khong
déu, nén tiép diém 4 co6 thé khi dong, khi mé. Vi vay, dé cat MBA mdt cach chéc
chin bang role hoi diéu can thiét 1a role trung gian phai c6 mach ty giit dé bao vé
tiép tuc hoat dong ngay ca khi tiép diém cta role hoi nha ra. (Thong thudng ngudi
ta st dung mot role trung gian RG dac biét: trong cAu tao ctia nd ¢6 thém 2 cudn
dong dién dé 1am mach tu gitr, khi may cit cat mach thi mach tu gitr ty dong duoc
giai trur).

d. Pham vi bao vé

Ro le hoi ¢6 thé lam viéc kha tin cay ché)ng tat ca cac loai hu héng bén trong
thung dau nhu:

- Héng cach di¢n gitra cac 14 thép trong mach tu;
- Pha v véach cach dién gilta bbi day va 15i thép;
- Qu4 nhiét & mot s6 bo phan trong cac boi day;
- Ngin mach gitta cac pha;

Ngoai ra role hoi con c6 thé ngan ngtra su ¢6 khac trong mdy bi€n 4p nhu ri

dau, hoic truc tric trong hé théng tuan hoan dau.
e. Pham vi ung dung

Thong thuong, cac MBA ¢6 dién ap dinh muc 110kV tro [én, phu tai quan
trong, déu duoc bao vé béng role hoi.

3.4. Vi du va bai tdp
3.4.1. Vidu
a Vidul

Hay tinh toan bao vé cit nhanh cho tram bién ap 110/22 kV (hinh v&), biét
cong suét dinh mirc cia MBA 1a Sam = 16000 kVA; dién ap dinh mac U; = 110
KV va U, =22 kV; hé s6 dot bién dong tir hoa ke = 4; dong ngian mach ngoai tai
diém N 13 189=2,13kA; hé s6 tin cay ki = 1,2.

Sy 2
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Giai:
Dong dién dinh mirc cia MBA:

o _ Sam__ 16000
AT V3U, V3.110

Dong dién ngin mach quy vé cap dién ap 110kV la:

= 83,984

(3)

, 177U, 2130.22

1153) =X* 2= = 426A
U, 110

Dong khéi dong ctia bao vé cat nhanh duoc chon tir 1 trong 2 diéu kién:
+ Lén hon dong ngan mach ngoai Icng > 1153)' = 426A
+ L&n hon dong dot bién tir hoa cia MBA:
Icnz > lab = Kab.1ea = 5.83,98 = 336A
=> Chon dong khéi dong cua bao vé cat nhanh:
len = ki IS = 1,2.426 = 511,2A
Can ctr vao dong dinh mtrc cuia MBA, ta chon bién dong di¢n co Ig; = 100A,

dong dinh muc tha cép 13 Lg; = 5A, hé sb bién dong di¢n la n; = 20; may bién
dong dugc ndi theo hinh sao (Y) do d6 hé sé so dd kg = 1.

Dong khéi dong cit nhanh cta role bao vé cit nhanh duoc xac dinh theo
biéu thirc:

Icn 511,2
IdeNR = W.de = T 1= 25,56A
14

=» Chon role c6 dong dat l1a Igren = 25,6A
Dong khoi dong thuc té cia BVCN:

Liren-mi  25,6.20
Legen = dRI:N L= — = 5124
sd

D0 nhay cua bao vé:

lemin 0871 087426

k - )
" hacn  Tacw 512

Nhu vay thuc chit bao vé cat nhanh chi c6 thé dam bao dugc mot phr:in va
n6 chi dong vai tro bao v¢ phu cho MBA.
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Dong dién ngén mach nhé nhit ma bao vé tac dong tin cay voi do nhay
k,,=2 la:
Ik = k), Ikden = 2.512 = 1024A
b. Vidu?2

Tinh toan bao vé so 1¢ch cho MBA TJIH 6300/110 c6 cong suit dinh muc
Sam = 6300 kV A, dién 4p dinh muc 1a 115/11 kV, may co6 bd phan tu dong diéu
chinh dién ap voi AUg. = 10%. Dong dién ngén mach 3 pha tai thanh cai phia thir
cp 1a I8Y= 1,12kA; 6 ndi day ctia MBA 1a Y/V; hé s6 tin cdy ki = 1,25.

() ) —T 1"

Giai:

Dong dién dinh mirc ¢ 2 phia cia MBA:

S 6300

[, = —2 = = 31,624
V3.U,, +/3.115

Sam__ 0300 _ 230664

I = =
" 3.U,, +3.11
n2

Duya vao dong dién dinh muc, ta chon may bién dong loai bao hoa nhanh,
6 lns = 100 cho phia so cap va chon In; = 400 cho phia thir cap, dong dinh muc
thr cAp ctia may bién dong 13 Inp = 5; ty s6 bén dong sé 1a: ni; = 20 ; niz = 80
Chon so d6 nbi day may bién dong: vi so d6 nbi day cia MBA 13 Y/V nén
ta chon so dd ndi cua cac may bién dong & phia so cap theo hinh tam giac (V) va
phia tht cap ndi theo hinh sao du (Y). Nhu vay:
Heé s so d6 phia so cép s& 1a ks = /3 va phia thir cAp la keg = 1
Gia tri dong dién thtr cip ¢ 2 phia ctia may bién ap thyc té la:

Ini-ksa 31,6243

= = 2,744
2 Ny 20
Lo ksg 330,66.1
= = = 4,134
211 n, 30

Nhan thay sy chénh 1éch qua 1n giita cac dong dién thir cAp clia may bién
dong, do d6 can phai chon lai may bién dong & phia thi cip cta tram bién ap voi
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may ¢6 I = 600, khi d6 nj» = 120; dong dién thir cip Iy ctia may bién dong lic

nay la:

Inp-ksq _ 330,66.1
n, 120

= 2,764

211 =

Sai s do sy chénh léch dong dién phia thir cép 1a:

|2,74 - 2,76
B 2,74

IZI - IZII

S =

= 0,007

Xéc dinh dong dién khong can bang:
Ixcomax = (ka-kcl-si + AUq + Szi)-IkMax.ng

Cac may bién dong bao hoa nhanh nén k, = 1, cac may bién dong & 2 phia
khac nhau nén kg = 1, sai s6 ctia may bién dong s; = 0,1. Nhu vay:

Iieomar = (1.1.0,1 + 0,1 + 0,007).1120 = 231,844
Dong dién khoi dong cua bao vé:
Ina = L Teepmax = 1,25.231,84 = 289,84
Dong dién khéi dong cua role:

Iea-ksa  289,8.1

kR n; 120
Chon dong dat cua role 1a Iar = 2,5A
Dong khéi dong thuc té cua bao vé so léch:
Isp.m;  2,5.120
Teas, = —L = = 3004
Kgq 1

Dong ngin mach nho nhét trong ving bao vé 1a dong ngin mach 3 pha
trude thanh céi phia thir cip, trén thuc té gia tri ndy cling bang gia tri dong ngin

1Y

mach 3 pha ngoai vung bao v€ I, do vady d§ nhay cua bao v¢€ s€ la:

ki 087.1 0,87.1120

" DLast lkacn 300

Ko =3,25> 2

Viy bao vé dam bao d6 nhay can thiét. So dd bao vé so 1éch cho MBA duoc
thé hién trén hinh v&
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3.4.2. Bai tap
a. Bai tap 1

Hay tinh toan bao vé cat nhanh cho tram bién ap 110/35kV (hinh v&), biét
cong suat dinh mtc cia MBA 14 Sgm = 10000kVA; dién ap dinh mtrc Uy = 115kV
va U, = 37kV:; hé s dot bién dong tir hoa kg, = 4; dong dién ngén mach ngoai
diém N 1 18Y= 2,24kA; hé s6 tin cay ki = 1,2.

S 2

Tinh toan bao vé so 1¢ch cho MBA T/IH 10000/110 c6 cong suat dinh mirc
Sam = 10000 kV A, dién ap dinh muac 1a 115/22 kV, may c6 bd phan tu dong diéu
chinh dién ap voi AUg. = 10%. Dong dién ngan mach 3 pha tai thanh cai phia thir
cép la 1,53)2 2,14KA; t6 ndi day cia MBA 1a Y/V; hé s tin cay ke = 1,2.

() ) —L "

b. Bai tdp 2

Pap an:
Bai tap 1. lgen = 43,5A
Bai tdp 2. l4r = 8,3A,; Knn = 3,74
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4. Bao v¢€ dong co dién cao ap
4.1. Cac logi sw cé va tinh trang lam viéc khong binh thwong
4.1.1. Céc loai su ¢b

Trong qua trinh van hanh, dong co dién c6 thé xay ra su ¢b ngin mach gitra
cac pha cudn day stato, gdy nén hong dong co, lam cho dién 4p cua ludi di€n gidm
thip gdy nguy hiém cho hé thong dién. Do vay can phai dit bao vé chng ngin
mach cudn day stato.
4.1.2. Trang thai lam viéc khong binh thuong

Trang thai 1am viéc khong binh thudng thuong gip nhét tTrong qua trinh van
hanh d6i v6i dong co dién 1a tinh trang qua tai, nguyén nhan do qua tai co hoc,
dién 4p giam thap qua tri sé cho phép, do mat mot pha trong ludi dién 3 pha.

Bao vé chéng qua tai co thé tac dong cat dong co, bao hi¢u hodc 1a gidm phu
tai tuy theo tinh chat cia may moc co khi ma dong co phai kéo.
4.2. So' dé phwong thirc bdo vé

Tuy theo loai dong co, cong sudt va cong dung ctia ndé ma chon phuong thirc
bao v¢ cho thich hop.

Trén hinh gidi thiu cac vi du vé phuong thic bao vé cho dong co khong
ddng bd 3 pha cong sudt trung binh va dong co ddng bd cong suat 16n vai MW.

Vi dong co dong bo rat 16n, so dd bao vé gan twong ty nhu may phat dién dong
bo.

i

L DOOOD -

¥ ®

Hinh 3-28. Dién tré noi dat ciia mang nhé  Hinh 3-29. Pién tré néi dat ciia mang Iém
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a) b)

U<

>

Hinh 3-30. Phurong thire bdo vé déng co 3 pha, dién dp cao, cong sudt trung
binh va lon (vai MW)
a. Pong co khéng dong bé b. Péng co dong bo
1. Chéng qua tdi ldu dai 2. Qué dong dién 3. Chéng khoi ddng kéo dai (qud
tdi mé mdy) 4. Dong thir tir nghich 5. Dong cham ddt 6. Mdt dong bo
7. Dong cham dat c6 huwéng 8. Dién dp thap 9. So léch dong dién

4.3. So dé noi day
4.3.1. Bao vé€ qua dong dién

a. So do noi day

ve [ J—oi

—
BI N\ &_1
-

Hinh 3-31. BVQD dong co dién cao dp
b. Nguyén tdc tic dong

- Bao vé dung so dd 2 pha 1 role. Chi khi so @ can d6 nhay cao thi méi sir
dung so db sao thiéu.
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- Khi ¢6 su ¢d nga‘in mach & cudn day stato, role RI tdc dong dong tiép diém
cap dién cho role trung gian RG. Role trung gian c6 dién s& tic dong dong tiép

di€m cap ngudn cho cudn cat ciia may cat.

- Cudn cat cia may cat c¢6 dién thuc hién cat mach dién, tach dong co dién
ra khoi van hanh, cung khi d6 role tin hi¢u dong tiép diém phat tin hiéu sw c6 dong
co va bao vé role da tac dong.

- Tri s6 tac dong cua bao v¢ dugc xac dinh theo cong thirc.
Ikda R = Kat.Imm max
Véi Ky = 1,4+1,5;  Lnm.max - dOng di€n mé may cuc dai cuia dong co.
c. Pham vi bao vé
- Tu vi tri dat BI dén dong co dién.
4.3.2. Bao vé€ qua dién ap

a. So do noi day

r—l_ . o
MC [| - - 4 =
RU> RU > RI RG

T

Tl BU

()

Hinh 3-32. Bao vé qua dong va qua dp cho dong co dién cao ap
b. Nguyén tdc tic dong

- Pé bao vé qua dién ap cho dong co ngudi ta dung role quéa dién ap (RU>),
mach bao vé€ thuong dugc dung chung véi bao vé qua dong dién (RI).

- Khi ¢6 hién tugng qua dién ap thi role RU > s& tac dong dong tiép diém cap
dién cho role trung gian. Role trung gian c6 dién dong tiép diém cip dién cho
cudn cit cla may cat dién. Cudn cét cla may cat dién c6 dién thuc hién cit mach
dién, tdch dong co dién ra khéi van hanh, déng thoi role tin hi¢u Rthl ciing dong
tiép diém phat tin hiéu su cd qua ap dong co dién va bao vé qua ap da tac dong;
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- Khi ¢c6 su ¢d ngén mach thi mach BVQD s¢€ tac dong tach dong co ra khoi
van hanh. Rth2 béo tin hi¢u riéng cho mach nay.

4.3.3. Bio vé chéng dién dp thip
a. So do néi day

i

Rth2

w

Il
|:'l:|
W

mc| [=—

RU< RU < RI RG

N J

+

T BU

Hinh 3-33. BVQOD va kém ap cho dong co dién cao dp
b. Nguyén tdic tic dong
- Tuong tu nhu bao v¢ qua di¢n ap. Hinh 3-33 ngudi ta dit role kém ap (RU<)
cung véi role bao vé qua dong dién RI. Khi dién ap giam thap thi role kém ap s&
tac dong qua role trung gian dua ngudn di cat may cat, tach dong co dién ra khoi

van hanh.

5. Bao vé hé thong thanh gop
5.1. Cac dang hw hong va cac loai bdo vé dit cho thanh gop

Thanh gop c6 cau tao chic chin, it hu hong, nhung khi hu hong thi gay hau
qua nghiém trong. Phan 16n hu hong chu yéu 1a ngin mach nhiéu pha hoic cham
dat mot pha. Nguyén nhan 14 do nhin vién van hanh thao tic nham lan, do cach
dién 1au ngay bi gia cdi (st bi nit v&)... Khi ¢6 sy cd ngan mach phai cit nhanh
thanh gop ra khoi hé thong dién dang van hanh.

Truong hop qua tai ctia thanh gop thi khong can dit bao vé bdi vi thanh gop
c¢6 kha ning qua tai 16n, khi tinh chon thanh gop da tinh dén kha ning qua tai. Dé

kiém tra cach dién chi can dung thiét bi kiém tra dé bao tin hiéu khi c6 cham dat.

- Pé bao vé thanh gop ngudi ta thudng ding bao vé so 1éch
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- Trong bai ndy nguoi ta tim hiéu cac loai bao vé
+ Bao vé so 1éch dong dién c6 hdm
+ Béo vé so léch dung role tong trd cao

- Bdo v¢ dung nguyén 1y so sdnh pha dong di¢n

Céc phan ttr nbi két vi TC duge BV bang phan tir qua dong dién hay khoang
cach, no ciing BV bao phu ca thanh gop. Khi NM trén thanh gop, su ¢b dugc cach
ly bang cac BV cua cac phan ttr lién két qua thoi gian cua cip thi hai.
5.2. Mt 56 so' dé bao vé thanh cdi tiéu biéu

- Bao vé thanh cai bang role dong dién: Mach nay 4p dung cho mang phan
phéi, cac TC khong quan trong.

Hinh 3-34. So d6 phwong thirc bao vé thanh cdi bang role dong dién

- Bao vé so léch téng tré thanh cai don:

Hinh 3-35. So dé phwong thitc béio vé so léch tong tré thanh cdi don
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- Bao vé hé thong thanh cai véi may cat phan doan (Hinh 3-36):

Hinh 3-36. So do phwong thitc bio vé hé thong thanh cdi véi MC phdn doan
5.3. So do noi day

5.3.1 Bao vé€ so 1éch hoan toan

e [ ][],

RI
|
L4 By By
E:}H gy &
e
S IS |
S op op

Hinh 3-37. Nguyén ly bao vé so léch hoan toan HTTG

- Bao vé so léch hoan toan dugc ding & nhitng hé théng thanh gop ¢ tim
quan trong, ¢6 nhiéu phan doan va bd tri phirc tap. Nguyén tic thyc hién 1a dat tat
ca cac may bién dong co cung ty sd bién trén tit ca cac nhanh ndi vao thanh gop.
Trong d6 cac cudn day thir cip cua cac bién dong duge ndi song song véi nhau va
song song voi cudn day cua role (hinh 3-37). Trong so d6 bao vé thuong dung
role c6 bién dong bdo hoa trung gian.

- Véi cach ndi role nhu vay nén khi lam viéc binh thuong ciing nhu khi co
ngan mach ngoai thi dong dién qua role Ig = Ixe rat nho.
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sl I52_|s3

I, = =L+, -1,=1
R 1 2 3 Kcb
nl r12 n3

Ikeb max < Ikar thi ro le khong tac dong (n; 1a ti s6 bién cta BI tuong tng).

- Khi x4y ra ngan mach trén thanh gop, dong qua RI c¢6 tri s6 16n, RI tac
dong dua ngudn di cét tit ca cac may cat ndi truc tiép véi thanh gdp bi hu hong
(cling c6 thé chi cit cac phan tir ndi vi ngudn, nham lam giam nhe viéc dong tro
lai ngué)n dién va ddm bao cung cép dién lién tuc cho céc phu tai).

- Hinh 3-38: so d6 nguyén 1y mdt soi bao vé so 1éch hoan toan thanh gop
dung o tram bién ap c6 phuong thuc két day cb dinh.

S\ p Dicét
PD2
Rl,
PB1 BIE
T ™ M [] + » i cat MC
PD2 =gy ° P BPIDE 'Elta I Rl PD
el 000 | Deoa| ||
E_| E_I' BIG
BI
| - | | I
BI:-_I EJ BIG
1 1

Hinh 3-38. So' d6 bdo vé so 1éch hoan toan HTTG ¢6 phdn doan

Trong so db bao vé thanh gop c6 phan doan (hoic hé théng hai thanh gop),
cac phan tr phan bd ¢ dinh trén cac phan doan (hodc thanh gop), ngudi ta ding
3 bo role dong dién: RI; dung dé phan biét ngin mach ngoai va lam nhiém vu
khéi dong cho 2 b RI, RI». RI, RI; lam nhi¢m vu chon loc phan doan (hodc thanh
gop) bi hu hong.

- Pham vi bao vé:

Bao vé chong cac dang ngan mach trén thanh gop ciing nhu trén cac doan
thanh dan ndi thanh gop dén may cat dién cta cac phan tir lién hé truc tiép voi
thanh gbp.

5.3.2 Bdo v¢ so 1éch khong hoan toan
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a. So do noi day

Pén I\:IC'I -

Bén MC 5 ———

:

Rth,

. Dénmc, & N
>
) é MBA p
E—'i' RI RI R Rol
[

I

“e[1 e[l
N
('.__)

Hinh 3-39. Sor dé bdo vé so léch khong hoan toan HTTG
b. Nguyén Iy lam viéc
- Trén thanh gop 6kV, 10kV cua nha mdy dién va TBA thudng dung bao vé

so 1éch khong hoan toan dé dam bao cit nhanh s ¢6 xay ra trén thanh gop.

- Nguyén tic bd tri bao vé 1a chi dit may bién dong dién trén cac phan tir
n6i thanh gép voi: may phat dién, may bién ap, may cat phan doan, may cat lién

lac.

- Bao vé so léch khong hoan toan thanh gop thudng c6 2 cap, nhu trén so d6
hinh 3-39:

+ Cép cit nhanh gém RI;, Rth; va RG; tac dong khi ngén mach trén thanh
gop va trén cac doan ndi giita cac phan tir voi thanh gop. N6 s& dua ngudn di cat
MC, MC,, con MC; ndi vao MFD thi ¢ cit hay khéng phu thudc vao vi tri ctia
con ndi CN (vi néu MC,, MC, da cat ma khong con sy ¢ thi khong can thiét phai
cat MCs, néu ngén mach con ton tai lau thi cép thtr hai cia bao vé s& lam viée cit
MCs).

+ Cép qua dong gdom Ry, Rthy, RT va RG; dung lam duy bi cho bao vé cit
nhanh va cho cac dudng day ndi voi thanh gop ma khong diat may bién dong.
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Cap qua dong dién c6 thoi gian tac dong 16n hon thoi gian ciia bao vé qua

A

dong ctia nhanh phu mot khoang thoi gian 2t va di cat tit ca cac may cat MCy,

MC,, MCs.
5.4. Vi du va bai tip
5.4.1. Vidu
Vi du 7.1. Hiy tinh todn bdo vé so léch doc cho thanh cdi 22 kV, biét dong ngan

mach 3 pha ngay phia sau thanh cii If’ = 1,131 kA, dong dién lam viéc cuc dai qua
thanh c4i 12 I,y = 215A : he s6 tin cay k,c = 1,25.

Giai : Cian cit vao dong dién 1am viéc chay qua thanh cdi ta chon mdy bién dbhg loai
bdo hoa nhanh (k, = 1) & ca hai phia (k, = 0,5), ¢6 dong dién dinh miic phia so cip la
[ = 300 A va dong dinh mic thd cdp 12 I g = SA. cdc may bién dong méc theo so dé
sao di (kg =1)

H¢ s6 bién dong n; = 1,5/l = 300/5 = 60.
Dong dién khong can bang
IebMax = Ka-KiSilkmaxng = 1.0,7.0,1.11310 = 56,57A ;

Dong khai dong cla role
k 1,25
Ide' = n—l'ck\d Ikchax = W 1.56,57 - l-lSA ;
Chon dong dat cha role 1a Iz = 1.2A ;
Dong khdi dong thuc 1€ clia bao vé so léch
Ikds|= IdR -y - ) K 2.60 =T2A .
Ky 1
Do nhay cua bao vé
: 3
- lemin _ 0871 _ 0,87.1131 _ 13,6752
Iigst Ligse 72
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Béao vé c6 do nhay khi cao. So dé bdo vé so léch thanh cdi 22 kV duge thé hién trén

hinh 7.10 sau
%HE = +a-
L | | LRG|
Tl ele e

Hinh 7.10. S0 46 bao vé so lech thanh cdi 22 k'V bai todn vi du 7.1

5.4.2. Bai tap
Bai tép

7.1. Hiy tinh todn bao vé so léch doc cho thanh cdi 35 kV, biét dong ngin mach 3
pha ngay phia sau thanh cai l”'k; 1,02 kA, dong dién lam viéc cuc dai qua thanh cdi la
Ly Max= 258 A ; hé s0 tin cdy k. = 1,25,

7.0 : Lyg =1,2A s kp = 12,36 ;

6. Ung dung ciia role s trong bao vé cac phin tir ciia hé thong dién
6.1. Gioi thiéu chung

Hién nay trén lu6i dién phan phdi ctia d3 duoc trang bi cac role ki thuat sb
¢ nhiéu chirc nang bao v¢, c6 chirc nang luu gia tri dong dién su cd rét thuén tién
cho cong tac van hanh va diéu tra su cé. Tuy nhién do chua dugc dau tu déng bd
nén trén ludi con ton tai kha nhiéu ching loai role véi cac chirc niang khac nhau.
Viéc van hanh do vay rat khé khan, doi hoi ngudi van hanh phai ndm rat chéc
chin va sau rong kién thuc vé cac loai role bao vé. Dé phan biét cac chung loai

role bao v¢ ngudi ta thuong phan loai theo chiic nang bao v€ cua role nhu sau:

- Role bao vé so léch MBA: RET 521 (ABB), KBCH 130 (Alstom), 7UT
513, 7UT613 (Siemens), SEL 387 (SEL), GRT 100 (Toshiba). ..

- Role qua dong dién c6 hudng hoac khong hudng c6 kem theo cac chirc
nang nhu bdo vé dién ap, tan so, ghi ban ghi su ¢6, dinh vi diém su co6 trén duong
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day...: 7SJ511, 7SJ 512, 7SJ 531, 7SJ62, SPAJ 140C, SPAA 341C, SEL 551,
SEL351A, MICOM P122, MICOM P123, REF 615, GRE 140...

- Role khoang cach: 7SA 511, 7SA 522, SEL 321, SEL 421, MICOM
P441...

6.2. Mt s6 loai role thong dung
6.2.1. Role 7SJ511

Role 7SJ511 1a role k§ thuat s6 dugc st dung nhu 1a bao vé qua dong c6 thoi
gian doc 1ap hodc bao vé qua dong thoi gian phu thude cho cac mach ludi tia hodc
cac mach vong mé. N6 ciing ¢6 thé duge sir dung nhu 1a bao vé du phong cho céc
thiét bi so léch duong day, may bién ap, thanh cai, may phat, dong co. Ché do ndi

dat cua di€ém trung tinh khong anh hudng dén sy lam viéc cia bao vé.

Loai 7SJ511 sir dung cho duong day duoc cip ngudn tir hai phia va cac
duong day song song hodc may bién ap dugc cdp ngudn tir mot phia. Model nay
duoc két hop churec nang x4c dinh huéng cho moi dang su cd.

Cap thoi gian dic biét thich hop cho viéc phat hién sy tir chdi ctia may cat.

Bédo v€ qua tai theo nhiét d§ duoc sir dung cho cac tuyén cap.

V&i moi su ¢ trén ludi, do 16n cua gia tri tirc thoi duoce ghi lai trong chu ky
t6i da 13 5 gidy (tn s 50 Hz) va sin sang cho phén tich su cd. Thoi diém bat dau
su ¢b dugce danh dau bang thoi gian thyc theo dong hd thdi gian trong hop bo.

Viéc giam sat lién tuc cac gia tri do dugc cho phép thong bao cac su ¢b trong
mach dong cta cac TI, dan tdi su kong dbi xtng cua dong dié€n. Su gidm sat do
tin cdy li€n tuc ctia cac mach xur ly cac gia tri do dugc va su giam sat dién ap
ngudn dé dam bao ching luén nam trong sai s6 cho phép 1a dic tinh cia role.

Céc giao dién ndi tiép cho phép sy lién lac pham vi rong véi cac thiét bi diéu
khién va luu trir s6 liéu. Dé truyén s lidu, cac nghi thic tiéu chuan phu hop voi
tiéu chuan DIN 19244 duogc st dung.
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Hinh 3-40: Role 7SJ511 bao vé qua dong

Ban phim va man hién thi dugc b tri tuong ty nhu may tinh bo tai. man hién
thi véi hai hang mdi hang c6 16 ky tu trinh bay cac théng tin. timg ky tu bao gdm
1 ma trin cham 5x8. Cac chir sb, chir cai va cac biéu tuong co thé dugc hién thi.
Khi trao dbi thong tin, hang trén s& dua ra con s6 ¢ 4 chit sd, tiép sau bang thanh
sang. SO nay gidi thiéu dia chi chinh dinh. Hai s6 dau cho biét dia chi khoi, hai s6
sau 13 s6 trinh tu. Trong mo hinh ¢6 phuong tién chuyén doi thong sd, dau hiéu
nhan dang hé thong s duoc cho trude dia chi chinh dinh.

Ban phim bao gdm 28 phim véi cac phim chit s6, phim YES/NO va cac phim
diéu khien.

0-9 Céc chir sd.

Déu chim thap phan.

00 Biéu tuong vo cung.

+/- Thay dbi dau.

JIY  Phim YES khing dinh ciu hoi.

N Phu dinh cAu hoi hoic phan dbi dé nghi va yéu cau thay doi.

E Phim khang dinh. Ting khai bao hodc thay doi thong qua phim YES
va NO can phai dugc khang dinh bang phim E. Chi khi d6 hgp bd mdi chap nhan
su thay ddi. Phim E con dugc st dung dé nhan biét va giai trur cac thong bao su
c¢d trén man hién thi.

Cac phim diéu khién:

CW  Phim mat ma, tranh vi¢c truy nhap khong hop phap tdi cac chuong

trinh chinh dinh (khong can thiét khi xem céc thong bao, thong diép).
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R Xoa lui cac khai bao khdng chinh xac.
F Phim chirc nang.
DA  Goi dia chi truc tiép.

M/S  Thong di€p / tin hi¢u: tham vén céc thong bao su ¢ va s6 liéu van
hanh.

Ba phim T, ! va RESET (giai trtr) duoc tach riéng khoi cac phim khac cta
ban phim va co thé truy nhap khi ndp trén dang déng. Cac phim cé cung chirc
nang nhu phim twong tu trén ban phim chinh va cho phép lat trang, 14t khoi theo
hudng chinh. Tat ca cac so liéu chinh dinh va su kién c6 thé duogc hién thi khi nip
dong. Ngoai ra, cac chi thi LED trén mit trudc c6 thé dugce xoa thong qua phim
RESET ma khéng cAn md nap phia trude

6.2.2. Role SEL 551

Role qua dong SEL 551 cung cip cac chirc ning bao vé qua dong khong
hudng, véi cac dac tinh thoi gian doc 1ap, phu thudc. Role SEL 551 ¢6 thé khai
thac duoc cac chic nang khac nhau cho bao v¢, do luong, tu dong lai, diéu
khién...

< RELAY
OVERCURRENT REL
RECLOSING RELAY

RING LABORATORIES

Hinh 3-41: role SEL 551

Man hinh tinh thé 16ng 2 dong mdi dong 16 ky tu. Hién thi cac thong tin cai
dat, thong s6 van hanh, su cb:

Hinh 3-42: Man hinh
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Cac phim chtrc nang dé giao ti€p voi role:

Hinh 3-43: Phim chitc nang

Phim

Noi dung

TARGETRESET
LAMP TEST

Giai trir tin hiéu — Thir dén
Hién thi cac thong tin khi xem hodc thay d6i chinh dinh
voinut SET

METER/CANCEL

Xem thong s6 do luong — Thoat khoi trang hién tai,
thoat khoi phan cai dat. Khong chap nhan su thay doi

cai dat vira thuc hién

EVENTS/SELECT

Xem thong tin sy c6- Lua chon céc cai dat hay hién thi

STATUS

Hién thj tinh trang hién tai cua ban than Role. Dich
chuyén sang trai trong cac lya chon trong trang hién thi,
dia chi hién thi.

OTHER

Hién thi hay giai trir trang thai diéu khién mdy ct, hién
thi hay thay d6i ngay hoic thoi gian. Hién thi cac tin
hiéu 1am viéc cua role. Hién thi sd 1an tac dong cua AR.
Dich chuyén sang trai trong cac lya chon trong trang
hién thi, dia chi hién thi.

SET

Hién thi hay thay doi nhom, toan bd hay ccs cong cai
dit. Thay d6i PASSWORDS. Dich chuyén 1én hay hién
thi trudce. Tang gia tri cai dat.

CLTRL

Churc nang di€u khién, hién thi hay vao ché d¢ dicu
khién tai role. Dich chuyén xuong hién thi trudc. Gidm

gia tri cai dat

EXIT

Thoat toan bd vé man hinh mac dinh
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Cac den:

Hinh 3-44: Dén

LEDS Noi dung
EN Béo trang thai lam viéc binh thudng cua role
INST Role ¢6 1énh cit
A Su c6 pha A
B Su ¢6 pha B
C Sy ¢b pha C
N Su cb cham dat
RS Churc ning AR san sang (trang thai reset)
LO AR khoa

Role SEL 551 ¢6 cac chirc nang bao vé quéd dong tung pha voi dac tinh thoi

gian doc 1ap. Bao vé lam viéc so sanh dong tirng pha Ia Ig Ic v&1 dong dit.

Béo v€ quéa dong dién pha vdi cac dac tinh thoi gian phu thudc.

Béao v€ quéa dong trung tinh

Bao vé chéng cham dét dic tinh thoi gian doc 1ap va phu thudc

Béao vé dong thtr tu nghich dac tinh thoi gian doc 1ap 2 cép va phu thudc

Tu dong dong lai, ghi su c6 va chirc nang di€u khién may cat

6.2.3. Role SEL — 421

Role SEL — 421 véi chuc nang chinh 1a bao vé khoang cach. Role SEL-421
c6 thé khai thac dugc nhiéu chirc ning khac nhau cho bao vé, diéu khién, két ndi

may tinh.
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Hinh 3-45: Rowle SEL 421

Man hinh tinh thé 16ng hién thi cac sy kién, cai dat, thong sé do ludng, trang

thai role

Hinh 3-46: Mdn hinh hién thi

Céc phim dich chuyén dé giao tiép vdi role:

Hinh 3-47: Cdc phim dich chuyén

Phim Noi dung
ESC - ESCAPE Thoat khoi man hinh hién tai, tré vé tinh trang trudc. Thoat
vé MENU chinh
ENT —ENTER Vao MENU chinh, Iya chon menu MENU. Lua chon cac

cai dat, hién thi

Cac phim dich chuyén 1én, xubng, sang trai sang phai. Dich
chuyén t6i cac man hinh trudc hay lién sau. Tang hay giam

gia tri cai dat
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Céc dén LED — Phim giai trur tin hiéu TARGET/ RESET

Hinh 3-48: Cac LED — Phim gidi tru

o ENABLED

o TRIP

o ZONE1 o 50

o ZONE2 o 51
LEDS NOI DUNG
ENABLED Bao trang thai lam viéc binh thudng cta role
TRIP Role c6 1énh cit
INST Cit nhanh
TIME Cit c6 thoi gian
COMM Cit qua kénh truyén (lién dong cat)
SOTF Béao vé dong vao diém su cb tac dong
PHASE A Sy ¢b pha A
PHASE B Su cb pha B
PHASE C Sy ¢b pha C
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GROUND Su 6 tram dat

ZONE 1 Khoang cach vung 1

ZONE 2 Khoang c4ch ving 2

ZONE 3 Khoang céach vung 3

ZONE 4 Khoang c4ch viung 4

50 Cit tir chtrc niang quéa dong dic tinh thoi gian doc lap
51 Cat tir chirc ndng qua dong dic tinh thoi gian phu thudc
79 RESET Chure ning AR san sang (trang thai reset)

79 LOCKOUT | AR khoa

Phim TARGET/RESET d¢é giai trir va thir dén LED

Céc phim — LED chirc nang diéu khién

Hinh 3-49: Cac Phim — LED chitc ndng diéu khién

Phim - LED NOQI DUNG

Nhén phim nay dé chuyén ché do cit timg pha lam viéc hodc

~e khong lam vi¢e
.. ENABLED

Pén LED sang dang ¢ ché do cat timg pha

| Nhan phim nay dé chuyén ché d¢ cat qua kénh truyén lam
-_ SCHEME || ) .
i’ [ENABLED viéc hoac khong lam viéc

Pén LED sang dang ¢ ché do cat qua kénh truyén

Nhan phim nay 3 gidy dé chuyén ché do 1am viéc nhém
chinh dinh chinh 1 va nhém chinh dinh 2. Pén LED sang

dang & nhom 2 (seting Group 2)

94




® RELAY
TEST
MODE

Nhan phim nay dé chuyén ché d6 lam viéc / khong lam viéc
ctia ché 36 TEST role.

ben LED sang bao role dang ¢ trang thai TEST

7 \® MANUAL
CLOSE
- ENABLED

Nhan phim nay dé chuyén ché d6 lam viéc/khong lam viéc
ctia ché d6 Pong bang tay may cit tir role.

Peén LED sang bao role dang & ché d6 cho phép dong bang
tay

7\ ® RECLOSE
ENABLED

Nhén phim nay dé chuyén ché d6 lam viéc/khong lam viéc
ctia ché do ty dong dong lai.
beén LED sang bao role dang & ché do tu dong dong lai [am

viéc

® BREAKER
CLOSED

Nhén phim nay dé dong mdy cat

Pén LED sang bao may cat di dong

Nhén phim nay dé cat may cat.

Pén LED sang bao may cat di cat

Cong két ndi may tinh cho phép may tinh giao tiép vdi role

Hinh 3-50: Céng két noi may tinh

Ngoai ra, SEL — 421 c6 kha ning bao vé khoang cach, bao vé qua dong, bao

v€ qua tai, bao vé mat ap, chong dao dong, tu dong dong lai, xac dinh di€ém su co,

kiém tra dong bo, ghi su cd, chirc nang diéu khién may cat.

6.2.4. Role 7UT61

7UT61 1a role so 1éch dong dién thudc thé hé méi nhat cuia SIEMENS.
7UT61 c6 hai loai 1a 7UT612 va 7UT613

95



LSPZ23aipan

Hinh 3-51: Role 7UT61

+ 7UT612 : Thuong dung bao vé cho MBA hai cudn day, may phat hoac
dong co dién. 7UT612 dugce trang bi bd vi xur Iy cuc manh. N6 c6 3 Bl va 4 BO
1ap trinh dugc. Ngoai chirc nang bao vé so 1éch nd con c6 céc chuc nang bao vé
khéc nhu bao vé cham dat, bao vé qua dong, bao v¢ qua tai. 7 dén LED trén mat
role ciing lap tring duoc, cho phép bao hiéu cac tin hiéu 1 rang. Giao tiép voi role
con c6 thé thuc hién bang may tinh thong qua cong giao dién nbi tiép chuan
RS232. Qua hé thong giao dién nbi tiép, thong s6 su cd co thé duge truyén téi
trung tdm x@r 1y. Khi van hanh binh thuong cac théng s6 do ludng ciing co thé
duoc truyén di ché’mg han cac dong dién tai. Ngoai ra, mdt diém khac biét véi thé
h¢ role cli 7UTS51 1a 7UT61 dugc trang bi h¢ théng CFC. CFC la hé théng 1ap
trinh logic cho phép can thi¢p sau vao cac chirc nang bao v€, do Iudng, tao ra cac

hé thong logic lién dong, diéu khién va hién thi dir liéu.

+ 7UT613 : Ciing c6 diy du cac chic nang nhu 7UT612. Tuy nhién, nd cé
t&i 3 dau vao cho 3 hé théng mach dong nén cé thé duoc dung bao vé cho MBA
3 cudn day hodc cac diém phan nhanh c6 toi da 3 dudng day. 7UT613 ¢6 tdi 5 BI
va 8 BO 1ap trinh duoc.

6.2.5. Role Micom P441

Role khoang cach MICOM ho P44X 1a hop b role s6 cua hang ALSTOM.
Pay 1a mot trong nhitng loai role ky thuat sé duoc Gng dung cac cong nghé hién
dai nhét hién nay. Cac role k¥ thuat s6 MICOM ho P44X hoan toan cé thé déap
g dugc cac yéu ciu bao vé cho cac duong day truyén tai va phan phdi trong hé
théng dién. Trong hé thong dién Viét Nam, cac role khoang cach sé duogc sir dung
pho bién dé bao vé cac dudng day 110, 220 kV va 500 kV, do vay viéc tim hiéu
va chinh dinh ching dé dam bao do tin cdy trong van hanh 1 rat can thiét.

Role bao vé khoang cach Micom P441 1a hop bo role k¥ thuat s, thuong
duoc dung bao vé cho cac duong day cao ap.
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-Ro le co: 08 input nhi phan c6 thé cai dat tuy chon
14 ro le dau ra c6 thé cai dat tuy chon

Chure ndng bao vé khoang cach 1a chirc nang chinh cua role, lam viéc theo nguyén
Iy tré khang thap Z<.

- Role bao gdm 6 ving lam viéc, trong dé:

Vung 1: Lu6n ludén lam viéc theo hudng thuan.

Vung 1x, 2, 3: Co6 thé chon khong lam vi¢c hodc lam vi¢c theo hudng thuan.

Vung 4: Co thé chon khong lam viéc hoac lam viéc theo hudng nguoc, dién
tr& va hé s6 bu trung voi vang 3.

Vung P: Co thé chon khong lam vi¢c hodc 1am viéc theo hudng thuan hoac

nguoc.
Ngoai churc nang bao v¢ khoang cdch Micom 441 con c6 cac chiic nang:

- Churc nang bao vé qué dong du phong

- Chirc ning bao vé qua dong cham dat

- Chtrc nang bao vé kém - qua dién ap

- Chitrc ning kiém tra dong bd

- Chtrc nang tu dong dong lap lai

- Chirc ning diéu khién may cat bang tay
- Chirc ning 18i may cat

- Chirc ndng giam sat VT va CT

- Chtrc nang phu

- Chirc ning ghi su ¢

- Po ludng: Dong, dién ap, goc pha, cong suét.

Hinh 3-52: Role Micom 441
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Hinh déng bén ngoai ctia mot role khoang cach s6 MICOM P441 nhu hinh
3-52. Trong do:

(1) - Man hinh tinh thé 16ng (LCD) c6 thé hién thi 16 ki ty dudi hai hang.
(2) - 4 @en LED c¢6 dinh.

(3) — 8 dén LED hién thj vung kha trinh.

(4) - Hé thdng cac phim chire nang.

(5) - Phim chirc ning doc, xo4 cac ki tu va hién thi thoi gian.

- Phim “R” - Poc su ¢b dang hién dién.

- Phim “C” - Xéa su ¢ hodc huy bo gid tri mdi hodc trd vé trinh don trudc.
- Phim “E” - Chon thoéng s6 can cai dit va thira nhan théng s6 moi.

- Phim “UP” va “DOWN?” - Dich chuyén 1én xudng dé lwra chon trinh don

phu trong trinh don chinh va ting giam tri s6 chinh dinh.

- Phim “LEFT” va “RIGHT” - Dich chuyén sang trai hoic sang phai dé lya

chon trinh don chinh hoac phu.
(6) - V6 boc va ki hiéu san pham.
(7) - TAm che chin bao vé cac dau két ndi cong truyén thong.

(8) - Phan dau kep chi
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CHUONG IV: TU PONG HOA TRONG HE THONG PIEN

Gioi thiéu

Trong chuong ndy cac tac gia trinh bay vé: Cong dung, yéu cau, so dd ndi
day va nguyén ly lam viéc cua cac mach t dong dong lap lai ngudn dién va dong
dudng day dy phong va mach chi bao su ¢d trong lugi dién.
Muc tiéu

Hoc xong chuong nay, ngudi hoc c6 kha nang:

- Trinh bay dugc cong dung va muc dich str dung cia cadc mach tu dong hoa
trong hé thong di¢n;

- Trinh bay duogc so d6 ncf)i day, nguyén ly lam viéc va pham vi rng dung cua
mach tu dong hoa trong hé thong di¢n;

- Giai thich duoc su phéi hop cua role trong tu dong hoa hé théng dién.

1. Mach ty dong dién tré lai cho dwong day
1.1. Khdi niém chung

- Trang bi tu dong dong lai nguén dién duoc dung dé tu dong dong lai nguén
dién cho cac phan tir trong hé théng dién nhim nang cao do tin cdy va tinh kinh
té trong viéc cung cap dién.

- Trang bi tu dong déng lai ngudn dién thudng duge st dung ddi voi dudng
day truyén tai trén khong.
1.2. Tw dong dong dién tro lai cho dwong ddy (TDL)
1.2.1. Cong dung

- Kinh nghiém van hanh cho théy su ¢b ngén mach trén duong day phﬁn 16n
1a ngan mach thoang qua. Vi vay dé dam bao cung cap dién an toan lién tuc, trén
cac duong day dién cao ap déu duoc dit hé thong tu dong dién tré lai dé khoi phuc
lai su lam viéc cua duong day. Cac duong day trén khong co téi 70% — 80%
truomg hop mach ty dong dong lai ngudn dién tic dong thanh cong.
1.2.2. Yéu ciu clia TDL

- TPL phai dam bao tac dong trong moi trudng hop may cit tu dong cit mach

dién.
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- TDL khong dugc lam viéc khi cat may cit bang tay.
1.2.3. So @6 nbi day

- IMC| 2MC
o [F- -t
oLl cc Cb L

Hinh 4-1. Mach TPL dung tu dién
1.2.4. Nguyén ly lam viéc

-0 trang thai lam viéc binh thuong: may cat MCp doéng, tu dién C dugc nap
day dién qua R; (T (+) > R, > tu C—( ).

- Gia str xay ra ngan mach trén duong day (D): MCp tu ddng cit mach, cac
tiép diém phu IMC, 2MC déng lai khép mach dién tir (+) qua 2MC — cudn day
RT— (-). RT ¢6 dién, sau mot thoi gian chinh dinh déng tiép diém 1am lién mach

tir cuc duong cua tu dién — cudn dién ap (II) cia RG — tiép diém RT — (-).

Cudn dién 4p ciia RG c6 dién tac dong dong tiép diém lam lién mach tir (+)
— cudn I (cudn dong dién) cia RG — tiép diém RG — 1IMC — cudn dong CH
— (). Cudn déng CO c6 dién thuc hién dong MCp.

Puong diy dugc dong dién tro lai. Khi may cat MCp déng lai thi cac tiép
diém MC, va MC> mé ra, mach tu dong dong lai (TDL) trd lai trang thai ban dau.

Khi dong lai duong day néu dudng day van con ngan mach thi MCp lai cat
mach dién, nhung tu dién C chua du thoi gian dé nap day nén TDL khong tac dong
dé dong lai MCp 1an 2.

Khi cit MC béng tay ta 4n nt NC, cudn cét cua may cit ¢6 dién thuc hién
cit mach dién, dong thoi tu dién C phong dién qua dién trd R, vé (-) nén mach
TDL khong tu dong dong lai duong day duoc.
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2. Mach ty dong duwong day du phong
2.1. Cong dung
Tu dong dong ngudn dy phong (TPD) duoc dung trong hé théng dién dé
tang cuong cho viéc cung cap dién li€n tuc va an toan cho cac ho ti€u thu dién.
Hién nay thuong dung:
+ Dong duong day du phong.
+ Doéng MBA du phong.
+ Pong cac ngudn dy phong khac theo yéu cau.
2.2. Yéu cdu co ban ciia TPD
- Tac dong nhanh (giam thoi gian mat dién cta cac ho tiéu thu dién).

- Tac dong chic chin khi ngu(‘Sn dién 1am viéc bi mat dién vi bat ky 1i do nao,
chi cho phép tac dong khi ngudn du phong c6 du diéu kién lam viéc.

2.3. So dé néi ddy

A B
7MC IMC | 5MC aMC SMC
N1
T
el
RT DU TR
N Y a Y -
TTH H 11
RU«| | |RU« RU>

LAM VIEC _f‘_:(‘\
l \—:r‘ Il RGT

AL Le

i AMC
T

Hinh 4-2. Mach tw dong dong dwong day dw phong

Z2BU

(€8]

2.4. Nguyén Iy lam viéc
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- Nhiing hd ti€éu thy dién quan trong thuong dugc cung cép dién bﬁng 2
duong day. Trong d6 mot duong day van hanh, mgt duong day du phong.

- Khi dudng day dang van hanh bi su ¢ thi duong day dy phong duge dong
lai ¢& dam bao cung cép dién lién tuc cho phu tai:

Gia thiét duong day AC dang van hanh, dudng diy BC du phong:
Nhu vay may cit IMC, 2MC déng, cac tiép diém phu 1, 2 déng, 3 mé.
May cit 3MC dong, 4MC mé, tiép diém phu 4 déng.

Khi su c¢b duong day AC, tiép diém cia cac role RU< va RU< s& dong lai
1am lién mach tir (+)—» RU<— RU< - RT— RU>—>(-). Luc nay, RT c6 dién,
sau mot thoi gian chinh dinh tiép diém RT dong lai cép dién cho CC cua MC, cudn
cat CC co dién cat may cat, tiép diém 2MC duoc mo ra, cic tiép diém phul, 2
mo, 3 dong. Tiép diém phu 3 dong cho dong tir (+) — tiép diém RT— 3— tiép
diém RGT—4 — CP— (-). CP c6 dién thuc hién dong may cat 4MC, dudng day
BC duoc dua vao thay thé cho dudng day AC.

3. Thiét bi chi bao s ¢6 lwéi dién
3.1. Cong dung va dic diém
3.1.1. Coéng dung

B6 chi bao su ¢d 1a thiét bi tu dong, sur dung dé phat hién su ) ngén mach

va su cd cham dat trén hé thong phan phdi & cap dién ap dinh mirc 6kV dén 35kV.

Khi 6 su ¢b, ngudi quan 1y van hanh ¢ thé d& dang xac dinh khu vuc xay
ra su ¢d, nhanh sy ¢b va diém su c6 mot cach nhanh chéng thong qua cac canh
bao bang hinh anh cd d6 vao ban ngay va hién thi LED vao ban dém xuét hién
trén by canh bao.

3.1.2. Pic diém
- B6 chi bao su ¢ dugc lép dat:
+ Trén 3 pha cua duong day trung thé trén khong;
+ Tai hé théng cap ngam 3 pha;
+ Tai hé théng thanh cai trong tu dién tong.

- Bac diém chung cua bd chi bao su ¢o6 1a c6 kha nang:
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+ Ty diéu chinh ngudng canh bio dua trén ti 1¢ dong su cd va dong tai.
+ Bién thién dong su ¢ theo thoi gian sé ti 18 theo thoi gian nguoc.
+ B6 chi bao su ¢b duoc lép dat va test bo1 sao cach dién.

+ Vo6 cta bd chi bao su ¢d duoge dic béng nhua rat chic chian (thuong 1a nhya
epoxy), khong bi 1do hoa cach dién trong moi1 trudng nhiét do cao va do am cao,
thoi gian tudi tho thiét bi co thé 1én dén 20 nam. Ngoai ra vo duoc son UV chong
tia cua tim.

+ Loai bo vi¢c canh bdo nham do dong cong suat ngugc dya trén viéc so

sanh dac tinh cua dong cong suat nguoc vdi dong su co.

+ Pin dugc dit trong khay pin gitp viéc thay thé dé dang, thoi gian st dung

pin khodang 8 nam.
+ Pén LED duoc thiét ké ¢ thé nhin dudi goc 360 do.

+ Su ¢6 thoang qua s& duogc hién thi bang dén xanh. Trong vong 7 phut néu

su ¢d thoang qua khong duoc loai trir thi dén do s€ sang bao hi¢u su ¢ vinh citu.
3.2. Nguyén Iy lam vigc ciia thiét bi chi bdo sw cd

Thiét bi bao su c¢d thuc chat 13 cac cam bién dong dién. Khi dong dién di qua
thiét bi bao su ¢ ¢ gia tri vugt qua gia tri da cai dat truoc (dong dién va thoi
gian), thiét bi bao su cd sé& tic dong va bao hiéu bang dén hay cd gitp nhan vién

quan ly van hanh nhanh chong tim ra di€m su ¢o.

Khi ¢6 su ¢cd xay ra, bd chi bao su cd sé bat sang cac den LED (thuong la
mau xanh), hién thi ludi dién bi sy cb thoang qua. Sau mot khoang thoi gian dat

bo chi bao su co sé€ ki€ém tra Iudi di€én mot lan nira néu:

Truong hop 1: Néu duodng day van co dién, bd chi bao su cb s& hiéu 15i vira
xay ra 1a 10i thoang qua, thiét bi s& khoa chirc ning Reset bang dong dién, dong
thoi cac den LED & trén s€ sang trong khodng thoi gian dédt (thuong thoi gian dat:
4/6/8/12h, khach hang s& chon khi dat hang) dé ngudi van hanh c6 thé tim va xir
1y su ¢6 thoang qua nay.

Trwong hop 2: Néu ludi mat dién, thiét bi s& hiéu 16i vira xay ra 13 18i 1au
dai, cac dén LED ban dau (thuong 13 mau xanh) sé tit, dén LED mau d6 dugc bat
sang trong thoi gian dat dé nguoi van hanh tim va xt 1y diém sy ¢6. Néu trong
khoang thoi gian dat (thoi gian ddt thuong la: 4/6/8/12h, khach hang s€ chon khi
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dat hang) su cd duoc xu 1y, ludi dién duge khoi phuc lai, den LED mau do sé
duogc tu giai trir bang chirc ning Reset bang dong dién (>3A/30s).

Bo chi bao su ¢b st dung chip nhing céng nghiép MCU va cac thanh tyu
cong nghé nang luong thdp. Nhiém vy chinh 13 canh bao cac sy ¢ ngan mach va
cham dét.

Déi véi sw cé ngdn mach:
B chi bao s ¢ chi tic dong khi hoi du 3 diéu kién:
+ Hé théng dang mang dién (tinh hiéu dién ap U)

+ Khi l¢/Io ting dot bién va 16n hon gia tri dong van hanh binh thuong mot
gia tri du 16n trong 1s (Irla dong ngan mach, Io dong tai dudng day).

+ Khi hé thng mat dién trong vong 1s (Do mdy cat hoic Recloser tac dong).
Doi vii sw co cham dit:
B6 chi bao su ¢d dua vao 2 diéu kién sau:

- Khi c6 su thay doi dong tai dot bién (vd: >15A/3ms), hoac dong su ¢ 16m
hon dong tai binh thuong mot gia tri dua 16n trong 1s.

- Khi hé théng mat dién trong vong 1s (Do may cit hoic Recloser tac dong).
Bo chi bdo sw co sé khong tic dong trong cdc trwong hop nhuw:

- Khi dong tai tang tur tir

- Béng tai dong co 16n, s€ tao I xung kich.

- Bo dong cam tng dién tur tr hién tugng sét danh.

- Khi cit ngudn dot ngot

- Trong céac trudong hop trén mic dau dong dién trong hé thong ting nhung
thoi gian tdn tai rat ngén nén thiét bi chi bao su cb khong tac dong.
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PHU LUC
DANH MUC MA SO, KY HIEU CUA CAC CHUC NANG
BAO VE, TU PONG TRONG HE THONG PIEN

(Theo tiéu chuin quéc té hién hanh)

: Phan tir chi huy khoi dong

: Role trung gian (chi huy dong hoic khéi dong) co tré thoi gian
: Role lién dong hodc kiém tra

: Congtacto chinh

: Thiét bi 1am ngung hoat dong

: May cat khoi dong

: Role tang ty 1¢

: Thiét bi cach ly ngudn diéu khién

: Thiét bi phuc hoi

: Pong cat phéi hop thiét bi

O 0 3 O O K~ W D =

—
— O

: Thiét bi da chtrc ning

—
[\

- Thiét bi chéng vuot tdc
- Thiét bi tac dong theo tdc do déng bd
: Chirc nang giam toc do

—_— =
whm A~ W

: Thiét bi bam tdc d6 hodc tan s6 phu hop véi thiét bi song hanh

—
AN

: Du phong cho tuong lai hién chua st dung

—
|

: Khéa dong cat mach shunt hodc phong dién

p—
oo

: Thiét bi gia toc hodc giam tc d6 dong

19: Congtacto khoi dong thiét bi co qua do (thiét bi khai dong qua nhiéu murc
tang dan)

20: Van van hanh bﬁng dién

21. Role khoang cach

22: Miy cit tac dong diéu khién cin bang

23: Thiét bi diéu khién nhiét do

24: Role ty s6 V/Hz (dién ap/tan s6), chirc ning qua kich thich
25: Chuc ning kiém tra dong bo

26: Chuc nang bao vé

27: Chirc nang bao v¢ kém ap
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28: BO giam sat ngon ltra (v6i tuabin khi hodc ndi hoi)

29: Congticto tao cach ly

30: Role tin hi¢u (khong tu gidi trir dugc)

31: Bg kich m¢ cach ly (kich mé thyristor)

32: Chire ning dinh huéng cong suit

33: Kho4 vi tri

34: Thiét bi dat lich trinh 1am viéc

35: CH gop chdi than hodc vanh xuyén trugt c6 chdi than

36: Role phan cuc

37: Chtic ning bao vé kém ap hoic kém cong suat

38: Chuc ndang do nhiét dd vong bi hodc géi truc

39: Chirc ndng do dd rung

40: Chirc ning bao vé chéng mat kich tir

41: May cat dap tir

42: May cat khoi dong mdy hodc thiét bi

43: Thiét bi chuyén ddi hodc chon mach diéu khién béng tay
44: Role khoi dong khdi chirc ning ké tiép vao thay thé

45: Role giam sat tinh trang khong khi (khoéi, lira, chat nd v.v.)
46: Role dong dién thtr tu nghich hodc b loc dong dién thir ty thuan
47: Role dién ap thu tu nghich hodc bo loc dién ap thir ty thuan
48: Role bao v¢ duy tri trinh tu

49: Role nhiét (bao v€ qua nhiét)

50: Bao vé qua dong cat nhanh

50N: Bao vé qua dong cit nhanh cham dt

51: Bao vé qua dong (xoay chiéu) c6 thoi gian

5IN: Bao vé qua dong cham dat co thoi gian duy tri

52: May cat dong dién xoay chiéu

53: Role cudng birc kich thich dién trudng cho may dién mét chiéu
54: Thiét bi chuyén s6 co khi dugc diéu khién bang dién

55: Role hé s cong suat

56: Role diéu khién ap dung dién trudng kich thich cho dong co xoay chiéu
57: Thiét bi ndi dat hodc 1am ngén mach

58: Role ngan chan hu héng chinh luu

59: Role qua dién ap

60: Role can bang dién ap hodc dong dién

61: Cam bién hodc khoa dong cat theo mat do khi
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62: Role duy tri thoi gian dong hodc mo tiép diém
63: Role ap luc (Buchholz)

64: Role phat hi¢n cham dat

64R: Bao vé chéng cham d4t cho cudn roto

64G: Bao vé chéng cham dét cho cudn stato

65: Bo diéu toc

66: Chirc ning dém sb 1an khoi dong trong mot gio
67: Role bao vé qua dong c6 hudng

67N: Role bao vé qua dong cham dét c6 hudng
68: Role khoa

69: Thiét bi cho phép diéu khién

70: Bién tr

71: Role muc dau

72: May cat dién mot chiéu

73: Tiép diém c6 tré chiu dong tai

74: Role canh bao (role tin hi¢u)

75: Co ciu thay d6i vi tri

76: Role bao vé qua dong mot chiéu

77: Thiét bi do xa

78: Role bao vé goc 1éch pha

79: Role ty dong lai (dién xoay chiéu)

80: Thiét bi chuyén d6i

81: Role tan s6

82: Role dong 1ap lai theo mirc mang tai mach di¢n mot chiéu
83: Role chuyén ddi hodc chon diéu khién tu dong
84: Bo diéu 4p may bién ap (OLTC)

85: Role nhan thong tin phdi hop tac dong tir bao vé dau d6i dién
86: Role khoa dau ra

87: Bao vé so léch

87B: Role bao vé so 1éch thanh cai

87G: Role bao vé so 1éch may phat

87L: Role bao v¢ so I¢ch duong day

87M: Role bao v¢€ so léch dong co

87T: Role bao vé so 1éch may bién ap
87TG: Role bao vé so 1éch han ché may bién 4p cham dat (chi gidi han cho cudn
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day dau sao co ndi dat)

88: Bong co phu hoac may phat dong co

89: Khoa déng cit mach

90: Role diéu chinh (di¢én &p, dong di¢n, cong suét, tbc do, tan sd, nhiét do)

91: Role dién 4p c6 hudng

92: Role dién 4p va cong suit c6 hudng

93: Cac chire ning tiép diém thay doi kich thich

94: Role cit dau ra

95: Chtrc ning dong bd (cho dong co dong bo cé tai nhd va quan tinh nho) bang

hi€éu rng moémen tur tro
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