DE TAI:

“Thiét ké bio vé role cho tram bién ap 220

Xuan Mai”

P00V OO
0000000000005 00000000




Thiét ké bao vé role cho tram bién ap 220 kV Xudn Mai

MUC LUC

LOI NOI BAU.

CHUONG 1 : Mo ta dbi tuong dugc bao vé, cac thong 6 Chinh ...ovveeeeeeeeeen, 1
1.1. Vi tri,vai trd tram bién ap Xuan Mai trong hé¢ théng ................................... 1
1.2. SO A0 QAU AAY v.voveceeeceeeeseeeeeeeee ettt 1
1.3. Céc thong s6 ctia thiét bi chinh trong tram .............cooeveeeevevevieeeseeneeeen, 4

1.1.1. MAY DIEN AP vttt 4
1.1.2. Céc thiét bi phan phdi phia 220 KV .....ccoveeeeieiieeeeeeeeee s, 4
1.1.3.Cé4c thiét bi phan phdi phia 110 KV ..oovevieeeeeeeieeeeeeeee e, 6
1.1.4. CAC thiét bi phan phdi phia 22 KV ..o, 8

CHUONG 2 : Tinh toan nga‘in mach phuc vu bdo vé Role .......ccccoeeeviiiiinnnne, 10

2.1. Pién khang cac phan tir va s0 d0 thay thé............coovevveveeeeeecer e, 10
2.1 1 HE thONE ..ot 10
2.1.2. MAY DIBILAD .ot 11
2.2. Tinh todn dONng dién NEAN MACK .......o.oveveiveieieeeeeeeeeeeee e 11
2.2.1. Ché d6 1: Tram vAn hAnh 1 MBA, SN = SNmax.eeeeeeeesereermeresreeens 12
2.2.2. Ché 30 2: Tram vAn haAnh 2 MBA, Sy = Shmasxeeeseeeeererrererereereesereeeenn. 20
2.2.3. Ché 30 3: Tram vAn hAnh 1 MBA, SN = SNmin.eeeseereessrersreeserereeens 28
2.2.4. Ché 30 4: Tram van haAnh 2 MBA, Sy = SNmin. e «eevererreeeeeeorennen. 36
CHUONG 3 : Lua chon phuong thitc bA0 V& .........c.ccvevieiiiiiie e 47
3.1. Céc loai hu hong va ché do 1am viéc khong binh thuong,....................... 47
3.2. CAC 1081 DAO V& CAN QAL.. ... 48
3.2.1. Bao v€ S0 16ch dONQ GIlN.......cvvevvvieeiieee e 48
3.2.2. Bao vé so 1éch dong dién thtr tu Khong..........cc.ccvveeviiieniieieciiene, 50
3.2.3. Baové qua dong dién cO thoi gIan .........ccccceeeveeiieciinieveeie e, 51
3.2.4. Baové qua dONQ Cat NhaNN.......c.ooveveeeeeeeeeeeeeeeeeeee e, 51
3.2.5. BAOVE ChONE QUA Al ..ot 52
3.2.6. Baové may bién ap bang role KNi.........ocooooveuevveeeeeeeeeeeeee e 52
3.3. So dd phuong thirc bao vé& cho tram bién &p .........cooveeveeeveeeeeereeanns 53

Hoang Tién Thanh- Lép HTH2-K4611



Thiét ké bao vé role cho tram bién ap 220 kV Xudn Mai

CHUGONG 4 : Gioi thiéu tinh ning va thdng sb cac loai Role sir dung............. 55
4.1. ROIE bA0 V€ SO IECH.....ccciiiiiiiiiii e 55
4.1.1. Gidi thiéu tong quan v& Role TUT6O13 ..o, 55
4.1.2. Nguyén ly hoat dong chung cua Role 7UT613........ccooevvvenviciieenen. 58
4.1.3. Mot s6 thong sb k§ thuat ctia Role 7TUT613 ..., 60
4.1.4. Céch chinh dinh va cai dat thong s cho role 7UT613.......coovvvvvenaes 62
4.1.5. Chitrc nang bao v¢ so 1éch MBA cua Role 7UT613....................... 63
4.1.6. Cac chirc ning bao vé chong cham dat han ché ctua Role 7UT613......68
4.1.7. Chtrc nang bao vé qua dong cua Role 7UTO613 ........ccoovivvieevieiecienn, 71
4.1.8. Chtic ning bao vé chdng qua tai ciia Role 7UT613 ....oovvvecveecreennnee. 72
4.2, ROIE SO TSIO...c.ooovoriereeieeeee e 73
4.2.1.Gi6i thiéu tong quan vé RO1E 7SIB4 .......cccoveeeeereiiee e seeeeeeisnenieas 73
4.2.2. Cac chirc nang ctia Role 7SJ64........ccoooviit e 73
4.2.3. Dic diém cAu trac ca Role 7ST64......cov el 75
4.2.4. Chtrc nang bao vé qua dong cO thoi gian...............ooevviiiieinnnnnn. 77
CHUONG 5:Tinh toan cac thong s6 cua Role, kiém tra sy 1am viéc cua bao vé..80
5.1. Céc s6 liéu can thiét phyuc vu trong tinh toan bao V& ..........cccoeeeveeeveeenans, 80
5.2. Nhiing chttc nang bao vé dung Role 7UTO13 .......cccovviviieiieiieeiieie e, 80
5.2.1. Khai b40 thdNng S8 mMAY BIEN AP ......vveeeeeeeeeeeeeee e 80
5.2.2. Chirc nang bao vé€ so I€ch cO h8M.........cccvviiiii i 82
5.2.3. Bao vé chéng cham dAt han Ché.........o.ooveeeeeeeeeeeeeeeeeeeeeeeeeeen, 84
5.3. Nhiing chitc ndng bao vé dung Role 7SJ64... .......coovvvvecriiiecieeieeeieen 86
5.3.1. Ba0 v& quA dONG CAt NANN.........oveveeeeeeeeeeeeeeeeeeeeeee e, 86
5.3.2. BA0 V& QUA AONQ ..ovviieiiiiiie ettt 87
5.3.3. Bao vé€ qua dong thir tr KhONE ......cceevieiieiieiecieeecie s 88
5.4, Kiém tra sy 1M VIEC clia A0 V& .....ovevverveiieriicieeieiees e 90
5.41.Ba0 v€ S0 1ECh COhAM.. ... .. i 90
5.4.2. Bao vé chéng cham dAt han Ché.........o.cooveeeeeeeeeeeeeeeeeeeeeeeeeeeen, 94
5.4.3. Bao v€ qua dONQG GIEMN......... coieieieeie e 94
5.4.4. Bao vé qua dong thir tr Khong..........ccoevevvieiiiiiieeiieceee e 96

Tai liéu tham khao

Hoang Tién Thanh- Lép HTH2-K4612



Thiét ké bao vé role cho tram bién ap 220 kV Xudn Mai

LOI NOI DAU

Pién ning 1a ngudn ning luong rat quan trong d6i voi cude sdng con ngudi. No
duoc str dung trong hau hét cac linh vuc ctia nén kinh t& qudc dan nhu: cong nghiép,
ndng nghiép, giao théng van tai, sinh hoat, dich vu ... Chinh vi thé khi thiét ké hay
van hanh bat cd mot hé thong dién ndo ciing can phai quan tim dén kha ning phat
sinh hu hong va tinh trang 1am viéc binh thudng cta ching. Hé thong dién 14 mot
mang ludi phirc tap gdm rat nhidu phan tir cing van hanh nén hién tuong su ¢ xay
ra rat kho co thé biét trude. Vi vay, dé dam bao cho luéi dién van hanh an toan, on
dinh thi khéng thé thiéu cac thiét bi bao vé, tr dong hoa. Hé théng bao vé role cd
nhiém vu ngin ngira su ¢d han ché tdi da cac thiét hai do sy ¢ gay nén va duy tri
kha ning 1am viéc lién tyc cua hé thong. Viéc hiéu biét vé nhimg hu hong va hién
tuong khong binh thuong co thé xay ra trong hé thong dién cling véi nhitng phuong
phap va thiét bj bao vé nham phat hién dung va nhanh chéng cach ly phan tir hu
hong ra khoi hé théng, canh bao va xir 1y khic phuc ché do khong binh thudng 1a
mang kién thirc quan trong cua k¥ su nganh hé thong dién.

Vi ly do d6, em d4 chon dé tai tot nghiép:“Thiét ké bao vé role cho tram bién ap
220 kV Xuan Mai”. D6 4n gdm 5 chuong:
Chuong 1 : M6 ta ddi tuong dugce bao v¢, cac thong s6 chinh.
Chuong 2 : Tinh toan nga‘in mach phuc vu bao vé role.
Chuong 3 : Lya chon phuong thirc bao vé.
Chuong 4 : Gi6i thiéu tinh ning va théng sé cua cac role st dung.
Chuong 5 : Tinh toan cac thong s6 cua role, kiém tra sy 1am viéc cua bao vé.

Trong thoi gian qua, nho sy hudng dan tan tinh cua thiy gido GS.VS
TranPinh Long, em da hoan thanh db an tt nghiép cua minh. Tuy nhién, véi kha
nang va trinh d6 con han ché nén khong tranh khoi nhitng thiéu sot. Em rat mong

nhan dugc sy gop y, chi bao cia cac thay c¢6 gido.
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Em xin chan thanh cam on GS.VS.Tran Pinh Long va cé4c thiy cb gido trong bd mén
Hé thong dién da trang bi cho em nhiing kién thirc chuyén nganh can thiét trudc khi tiép
nhan kién thac thyc té khi trd thanh mot k¥ su.

Ha Noi, ngay 30 thang 5 nam 2006

CHUONG 1

MO TA POI TUQNG PUQC BAO VE, CAC THONG SO CHINH

1.1. VI TRi, VAI TRO TRAM BIEN AP XUAN MAI TRONG HE THONG.
Cong trinh tram bién ap 220/110/22 kV nidm trong du an tong thé quy hoach, phat

trién ludi dién tinh Ha Tay, ciing nhu ludi dién qudc gia. Theo dy bao vé nhu ciu
phét trién phu tai do Vién Ning Luong lap, trong nhitng ndm t6i, mic do gia ting
phu tai tai khu vuc tinh Ha Tay 12 rat cao. Tram bién 4p Xuén Mai duoc xay dung
nham muc dich tiép nhin dién niang phia 220 kV cua tram Ba La-Ha Pong va Hoa
Binh dé truc tiép cung cap dién cho phu tai phia 110 kV: Xuan Mai, Hoa Lac, Son
Tay, Van Dinh (twong lai) va phia 22 kV.
1.2. SO DO DAU DAY

1. Phia 220 kV

e Ngudn cap dién cho tram: + Pudng day 271-Ha Pong vao thanh cai C21 cia

tram.
+buong day 272-Hoa Binh vao thanh cai C22 cua
tram.

e Tir thanh cai C21,C22-220kV qua CL 232-2 cap cho may bién ap AT2, cip
cho phu tai 110kV thanh c4i C11,C12 cap cho phu tai thanh cai 22kV- C42.

e May bién 4p AT2

- Cong suit 125 MVA, c6 diéu chinh dién ap dudi tai.

- C6ng suat Sc / St/ Sy : 125/125/25 MVA.
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- T dau day Yorn/A-11.
e May bién ap AT1: Chua lap dit.

2. Phia 110 kV: bao gdm:

- 1 ngin 19 tong.

- 4 ngan 10 ra:
+ Xuan Mai 174
+ Hoa Lac 173
+ Son Tay 172
+ Van Dinh 171 (tuonglai).
-1 MC nbi 100: binh thudng 1am nhiém vu ndi giira 2 thanh gop C11,C12.
Khi 1 thanh g6p mét dién hodc can thay thé, stra chita MC phia 110kV thi
MC100 thay thé cho cac MC khac.

3. Phia 22 kV: gdm 7 ngin 16:
- 1 ngin 19 tong
- 4 ngan 19 ra.
-1 ngan may bién ap tu ding TD42 cip tu ding cho tram.
-1 ngin bién dién ap TUC42.
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1.3.1. May bién dp.
May bién ap tu ngiu nhin hiéu OBF-125MVA-225/115/23 ngam trong dau, 1am
viéc ngoadi troi, cong suat danh dinh 125 MVA.
. Dién &p danh dinh cudn day Ucgq = 225 kV.
Urge= 115 kV.
Upaa = 23 kV.
. Tan sb 50 Hz.
. Ty s6 dién ap: 225 kV + 8 x 1,25%/115 kV /23 KV + 2 x 2,5%.
. Kiéu 1am mat ONAN/ONAF.
. T6 dau day Yorn/A-11 .
. Dién 4p ngin mach Ug(C-H) = 32,72%.
Uk( C-T) = 10,78%.
Uk(T-H) = 20,35%.
. Ton hao khong taii Py (c.m) =249,331 kW,
Po (c.ry =37,945 kW,
Po (r.) =42,445 kKW.

1.3.2. C&c thiét bi phin phoi phia 220 kV .
1. May cat FXT-14F.

May cat FXT-14F 14 loai tu nén va sir dung khi SF6 dé cach dién va dap ho
quang, 12 may cat ba pha 1am viéc ngoai troi, c6 mot bo truyén dong ding cho ca
ba pha do do phu hop vai viée ty dong dong lai ba pha.

Tiéu chuan st dung IEC 60056.

bién ap dinh mirc kV 245
Tan s6 dinh muc Hz 50
Dong dién dinh murc A 2000
Dong cit ngdn mach dinh mirc KA 40
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Dong dong su ¢ dinh mirc
Trong lugng khi SF6

Thoi gian cit ngan mach 16n nhét

KA
kg

S

100
23,5

3

Chu trinh thao t&c O- 0,3s — CO — 3min CO - CO - 15s - CO

Thoi gian thao tac (ms) Tg cit binh thudng Tg cit nhanh
Thoi gian dong 66 + 8 56+ 8
Thoi gian cit 32+4 13+3
Thoi gian dap ho quang E 24 E 24
Thoi gian cit E 60 E 50
Thoi gian dong — mé 60 + 10 50+ 10
Thoi gian chét 300 300
2. Bién dong dién CTH-245-ALSTOM.
- Tiéu chuan : IEC - 185
- Pién 4p cao nhét cua thiét bi :245kV
- Tan sb danh dinh : 50 Hz
- Ti sb bién dong : 400-600-800-1200/1 A
+ Cép chinh xac 16i 1 :0,5; 30 VA
+ Cap chinh xac 161 2,3,4  :5P20; 30 VA

3. Bién dién dp kiéu CCV —245-ALSTOM.
May bién dién 4p sir dung ngoai troi, theo tiéu chuan IEC — 186.

. bién ap so cép dinh mc cua ludi k\V
. Dién 4p 16n nhét cua ludi cho phép 1am viéc kV
. Bién ap pha dinh mirc cudn so cép kV

. Thong sb cac cudn thi cap

Cuon la—1n

230
245

220/ /3
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Dbién ap dinh muc V 110/ /3
Cép chinh xac 0,5
Cong suat dinh mirc VA 100
Cong suat lam viéc Ion nhdt VA 200
Cuon 2a — 2n
bién ap dinh murc V 110
Cép chinh xac 3P
Cong suat dinh mirc VA 100
Ti s6 bién ap kV  220/+/3 :0,11/ +/3 :0,11

1.3.3. Thiét bi phén phoi phia 110 kV
1.May car GL-312.

May cat GL-312Ia loai ty nén va sir dung khi SF6 dé cach dién va dap ho quang,

la méy cat ba pha 1am viéc ngodi troi, c6 mot bo truyén dong duing cho ca ba pha

do d6 phu hgp véi viée tu dong dong lai ba pha.
Tiéu chuan st dung IEC 60056.

bién ap dinh mirc kV
Tan sb dinh mirc Hz
Dong dién dinh murc A
Dong cit ngdn mach dinh mirc KA
Dong dong su ¢ dinh mirc KA
Trong luong khi SF6 kg
Thoi gian cit ngan mach 16n nhét S

145
50
3150
40
100
12

3

Chu trinh thao t&c O- 0,3s — CO — 3min CO - CO - 15s - CO
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Thoi gian thao tac (ms) Tg cit binh thudng Tg cit nhanh
Thoi gian dong 66 + 8 56+ 8
Thoi gian cit 32+4 13+3
Thoi gian dap ho quang E 24 E 24
Thoi gian cit E 60 E 50
Thoi gian dong — mé 60 + 10 50+ 10
Thoi gian chét 300 300
2.Bién dong dién IOSK-123-HAEFELY.
- Tiéu chuan : IEC - 185
- Pién 4p cao nhét cua thiétbi : 123 kV
- Tan sb danh dinh : 50 Hz
- Ti sb bién dong : 200-400-600-800/1 A
+ Cép chinh xac 16i 1 :0,5; 30 VA
+ Cép chinh xac 161 2,3,4  :5P20; 30 VA
3. Bién dién dp kiéu TEVF —115-HAEFELY.
May bién dién 4p sir dung ngoai troi, theo tiéu chuan IEC — 186.
. bién ap so cép dinh mic cua ludi kV 115
. Dién 4p 16n nhét cua ludi cho phép 1am viéc kV 121
. Bién 4p pha dinh muc cudn so cip k\V 110/ +/3

. Thong sb cac cudn thi cap

Cuon la—1n
Dbién ap dinh muc \/ 110/ /3
Cép chinh xac 0,5
Cong suat dinh mirc VA 100

Cong suat 1am viéc Ion nhdt VA 200
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Cuon 2a — 2n
bién ap dinh murc V 110
Cép chinh xac 3P
Cong suat dinh mirc VA 100
Ti s6 bién ap kV  110/~/3 :0,11/ +/3 0,11

1.3.4. Thiét bi phén phéi phia 22 kV
1. Tu mdy cdt VB6-25/20.

May cit chan khong loai VB6-25/20 nam trong ti may cét, c6 thé kéo ra ngodi, bo

truyén dong 10 Xo tich ning bang dong co hoic bang tay. Thao tac tir xa, tai chd

bﬁng 1énh tai bd ro le s6 trén cira tu ngan ha ap hodc nut 4n co khi trén ctra ta ngan

cao ap.
bién ap dinh mirc kV
Tan sb dinh mirc Hz
Dong dién dinh murc A
Dong cit ngdn mach dinh mirc KA
Dong dong su ¢ dinh mirc KA

Thoi gian chiu ngan mach sec
2. May bién dong dién SGS20/2K- RICHTER.
- Ti s6 bién dong 400- 800/1A

+ Cép chinh xac 16i 1 :0,5: 15 VA
+ Cép chinh xac 16i 2, 3 : 5P20; 15 VA
- Dién ap dinh murc : 24 kV

3. May bién dién dp EGG20-RICHTER.
. Bién ap dinh muc cudn so cép . 23kV

. Thong sb cac cudn thir cap

24
50/60
2000
25

63
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0,11
Cudn day 1 f kV

0,11
Cudn day 2 3 kV

1.3.5. CAc thiét bi bdo vé tram

e Thiét bi bao vé chinh cho MBA cta tram 13 : bao vé so léch 7UT512 va bao
vé qua dong7SJ512.

e Ngoai ra dé bao vé duong day,thanh cai va MC trong tram con st dung mot
sb loai bao vé khac nhu:

- Bao vé qua dong phia 22kV :7SJ531

- Bado v¢ khang cach : 7SA513, 7SAS511,RELS11

- Bdo v¢ so 1éch thanh cai tré khang thép: 7SS52

- Bao vé chdng tir chdi tac dong cia MC: 7SV512...
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~ _CHUONG2
TINHTOANNGANMACHPHUCVUBAOVEROLE

Ngan mach trong hé théng dién 1a hién tuong cac pha chap nhau, pha chap dat
(hay chap day trung tinh), Itc xay ra ngan mach tong tré cua hé théng giam di, dong
dién tang 1én dang ké goi 1a dong dién ngian mach. Trong thiét ké bao vé role, viéc
tinh todn ngan mach nham xac dinh cac tri s6 dong dién ngan mach 16n nhat (Inma)
va dong dién ngan mach bé nhat (I nmin) di qua ddi twong bao védé lua chon thiét bi
bao vé ro le,cai dat,chinh dinh cac thong sé va kiém tra ¢ nhay cua ro le.

2.1 PIENKHANGCACPHANTUVASODPOTHAYTHE
Déi véi tinh todn bao vé ro le,chon céc dai lugng co ban sau:
+Sep =Sga 8= 125 MVA (Sg4 8= 125 MVA/125 MVA/25MVA)
+Ug =Ugm = 220 kV,110 kV,22 kV
CAap dién &p 220 kV ¢ Ugy= 220 kV

Sy _ 125
P J3U,, +/3.220

Cap dién &p 110 kV ¢ Ug,= 110 kV

= 0,328 KA

| S4 _ 125
®2 Uy, +/3.110

CAp dién ap 22 kV ¢6 Ugys= 22 kV
Sy 125

P J3U,, V3.22

= 0,656 KA

I =3,28KA

2.1.1.Hé théng
Theo s6 liéu caa Trung tdm diéu do hé thdng dién Mién Bic Al véi Sy = 100

MVA VA Ug = Ugm = 220 kV thi trong cac chédo phu tai cuc dai va phu tai cuc tiéu
ta codién khang caa hé théng nhu sau:

*Chédo max:Xon = 0,04

XlH - X2H - 0,025
*Chédo min: Xou= 0,04
XlH - X2H - 0,035

Qui sang hédon vi twong ddi co ban d4 chon :

A A . _ 125 _
Chédo max: Xon = 0,04.—100 0,05
_ _ 125 _
Xig = Xony = 0,025. 100 0,031
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125

Chédo min: XoH = 0,04.m =0,05
Xin = Xon = 0,035. 100 0,044

2.1.2.Méy bién 4p , N
bién &p ngan mach Uxk% cua may bién &p tu ngau AT1, AT2 nhu sau:
Un"T=10,78% ; Uy“" =32,72 % ; Uy = 20,35 %

ue %(UE-T +USH —UTH) :%(10,7&3272— 2035 =1157%%

U % (UT 4 ST - UCH) %(20,35&0,7&32,72): 0,79%%

Uy =%(u§'“ +U" U =%(32,72+ 20,35-10,78)=2114%%
bién khang céc cuon day:

o
X, =N 0116
100

X, =0
Uy% S, 21145 125
7100 'S.y, 100 25
2.2. TINHTOANDONGPIENNGANMACH
Xéc dinh dong dién ngidn mach qua céac vi tridat Bl trong cac chédo:
- Tram van hanh 1 may bién 4p, Sy =Snmax
- Tram van hanh 2 may bién 4p, Sy =Snmax
- Tram van hanh 1 may bién 4p, Sn =Snmin
- Tram van hanh 2 may bién 4p, Sn =Snmin
Cac diém ngan mach tinh toan:
-Phia | (cao 4p): N1vaNl’
-Phia Il (trung ap): N2 va N2’
-Phia Ill (haap): N3 va N3’
*Chédo cuc dai:

.Cong suat ngan mach trén thanh gép 1a 1on nhat.

1,057

.Tinh ngin mach tai ba diém Ny, Ny, N.
.Tinh cac dang ngén mach N® N&D N®
*Chédo cuc tiéu:

.Cong suat ngan mach trén thanh gop 1a nho nhét.
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.Tinh ngin mach tai ba diém Ny, Ny, Na.
.Tinh cac dang ngén mach N®@ N&D N®

*Sodo thay thé:
220kv N1 N1’ D48 N2 110 kV
‘/
A > ? S ’9 O N2
1BI ATl 2Bl ?
HTS -
o JAR
~ 5 AT2 ~
[P
3B (D O
é 22kV
V4
N3 l
) H.2.1.80’q6 thay thef: cua tram
2.2.1 .KHlTRAMVANHANH 1 MAYBIENAP, Sy =Symax
Tinh toan véi cac dang ngan mach: N©, N&9, N
-Sodo tha tu thuan:
E [?((:;'1 ni nu XBc XBT 1y I;nz
, 0,116 0
Blo| = 1Bl +— cBl JI
1B=0 XBH

CD Uin ”|331 ns

-Th tu nghich:
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XaH I n . XBc XB1
0,031

Ml n2' n2
4 0 116 0 4

Blo 1BI -~

B1 |
128 XBH II
% 1,057
|, N3’
‘ 3B1 O
PDua ik AP

-Thu ty khong:
XoH I ni  n1 XBC X_ nz'
0,05 0,116 0 I;
— v V & v |
L W] B T [, 2B
1,057

CD Uon

1,Ngén mach phia I: cac dang ngin machN®, N&D, N®
*Piem N1:

X1H ny
E 0,031 én . é
Blo| "1BI

(D Ui

- bién khang th ty thuan va nghich:
Xiz= KXoy = Xin = Xon = 0,031
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XOoH | X Be

0,05 4 0,116

1 4 Blo 1BI los
XBH
1,057

CD Uon L

-bién khang thu tu_kﬁ“)ng:
Xox = Xonll (Xgct+Xph) =

0,05.(0,116+1,057) _
0,05+0,116 +1,057 =0,048
E 1

) g 3). - — —
a,Xét dang ngan mach N*7: Iy = X1y = 0031 =32,258
Dong qua Blg: g0 =32,258
Dong qua Bl: g1 =32,258 (khi ngdn mach N';)
Khéng c6 dong qua cac Bl con lai.
b, Xét dang ngdn mach N&D:
-Dong tha ty thuan:
= E . 1 = 20,069
o X,sXgs 0031+ 00310048 ~ 7
R 0,031+0,048
2% 0x
-Dong tht ty nghich:
X
- 0z _ 0,048 _
Ion = IlNXZZTOZ =-20,069 0,031+ 0048 12,189
-Dong thtr tu khong:
X
_ 2y _ 0,031 _
lon = - 1N .XZZTOZ_ 20,069 0031+ 0048 7,879

-bién &p chd ngan mach:

Xy X 0,031.0,048
1y =j@y 280X o VUL, ~0.37
Uin™ =l Xo5 +Xp5 0,069 0,031+ 0,048 0,378

1) — @) — 1@y
Uiny = Uxii = Ugi =0,378
Gia tri dong dién tha ty khdng qua dién khang hé thong:
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y @)
|gl|_,|l) __ ~ON1 _ _ 0,378 —_756

Xoy 005
Dong dién thir tu khéng qua cudn day may bién &p:
1,1
(1) Ukl __ 0378 _ 0,322

0B" " Xgc+X,  0116+1,057
*Dong dign N“Vdi qua cac BI:
*Piem N1:
-Bly: l1BIo :|1H = 14,,=20,069
I2B10 = Ion = lon =- 12,189
logio = lon = -7,879
Igl’é) =a”, liy+a. Iyt low =

:(_%—j§).20,069+( L ﬁ}.(—lz,lsg)—zsm

2+J 2
=-11,819 -j27,936=30,333 ~ -112,93
-1Bl: lgn=lpg= -0,322
-2BI,3BIl:khéng cé dong
-4Bl: | 41 =3.1 g1BI -ICbl:3-| 0B .|Cb1:-3.0,322.0,328:-0,317 kA
*Piém N1°:
-1BlI: l1g1 = Igjo = 30,333 £ -112,93
-2BI,3Bl:khdng c6 dong.
-4Bl: | 41 =3.1 g1BI -ICbl:3-| 0B .|Cb1:-3.0,322.0,328:-0,317 kA
c.Xét deng ngdn mach N
E 1

=9,091

lin = Ion= lon=

Xyy +Xoy +Xgy  0031+0,031+0,048
U =-Xoz. Iy=-0,048.9,091=-0,436
(1)
i) = SN 20436 g5y
Xoy 005
(1)
@ Yonn _ 0436 ;.o
0B XBC +XH 0,116 +1,057 ’
*Dong dign NVdi qua cac BI:
*Piem N1:
-Blo: l1B10 = I2BI0 =11 = 11n=9,091

logio = lon = 8,723
Dong pha Ién nhat:
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I8 =Ii\+ Ion+ Lo =9,091+9,091+8,723 =26,905
-1BI: Chi c6 thanh phan dong thir ty khdng qua

IBIl - IOB - 0,372
-2BI,3BI:khéng cé dong
-4Bl: | 4g =3.1 01BI -ICb1:3-I 0B |Cb1:30,3720,328:0,336kA
*Piém N1’:
-1BlI: l1g1 = IgIo = 26,905
-2BI,3Bl:khdng c6 dong.
-4Bl: I 4Bl =3.1 01BI -ICb1:3-I 0B ch1:30,3720,32820,336kA

2,Ngén mach phia 11: cac dang ngan machN®, N&, N
biém ngan mach:N2 va N2’

*Sodo thir tr thudn:
X1H Xc XBr .
E 0,031 |I 0,116 TB 4”2 ;”2
‘1BI — 2BI
II
C>U1N
*Sodo thit tw nghijch:
X2H Xc XB
I A AT o
0,031 | 0,116 0 / SN2
‘1BI -— 2BI
IeH I
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*Sodo thir tw khong:
XoH XBc XBr .
0,05 0,116 o 4” i n2l;
— v |11
1 Tn 1BI X BH eBl
1,057
‘DUON

-bién khang thir tu thuan va nghich:
Xiy= Xoy = Xy + Xgc= 0,031+0,116 =0,147
-bién khang thir tu khong:
Xos =Xpgull(Xont+Xpc)=1,057//(0,05+0,116)=0,143
a,Xét dang ngén mach N :

Dong ngdn mach qua cac BI:

-1BI,2BI: g =In =6,803

Céc BI con lai khéng c6 dong qua.

b,Xét dang ngdn mach N

E 1

= 2,286

Iin = Ion= lon=

X12 +Xos + X3 0,147 + 0,147 + 0,143
U, =-Xox. I;y=-0,143.2,286=- 0,328
(1)
o YoNa <0328 g7
Xon +Xgo  0,05+0116

(@ __ Yo __-0328_

= =0,31
0BH Xay 1,057

105, = low = 2,286

*Dong dign NPdi qua cac BI:

*Piem N2:

-1BlI: loigi= lon=1,976
|11|3|: |1N = 2,286
|21|3|: |2N = 2,286

Dong pha Ién nhat:

|8 =1+ It oy =2,286+2,286+1,976 =6,548
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-2BlI: liog1= Iin = 2,286
|225|: |2N = 2,286
|02|3|: 2,286

Dong pha Ién nhat:
I8 =N+ v+ logsi =2,286+2,286+2,286 =6,858
-3BI: Khong cé dong qua
-4BI: | 4BI :3(| 01BI -ICbl -1 02BI |Cb2):3(1,9760,328-2,2860,656):'2,554KA

*Piém N2
-1Bl:gidng nhudiém N2
1) =6,548
-2BI: khdng c6 dong qua 2Bl
-3BI: khdng c6 dong qua 3Bl
-4Bl: giéng nhudiém N2
| 4Bl :3(| 01BI -ICbl -1 02BI |Cb2):3(1,9760,328'2,2860,656):'2,554KA

¢, Xét dang ngdn mach N&D-

E 1
|1|\| = = =4,554
Xy X 0,147.0,143
147
Xi5 +x22>?2 0147+ 0 147+ 0143
2y A0z
X 0,143
lon = - ljy—0% = .4,554. ] =-2,249
X,y +Xgs 0,147 + 0,143
X 0,147
lony=- 1N .——2% = -4554. ] = -2,304
Xy + X0 0,147 + 0,143

U&ﬁ):l(l’l) M:4,554 0,147.0,143 =0,331

N 'x22+x02 "0,147 + 0,143
Ugd =y =uUkd =0,331
(L1)
@an___ Yonzg 0331 — 1992

OH = Xoy+Xge  005+0,116

(L1
@y Yonzg _ 0331 _ 0313

0BH a a
Xgy  L057
153 = 1o = -2,304

*Dong dién N*Ydi qua cac BI:
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*Piém N2:
-1BlI: l11BI :|1H = 11,\=4,554
I21B1 = lon = lon =- 2,249
loigr = lon = -1,992

1,1) —,2 -
IiB,)—a . pta. bpt o =

:(_l_ jﬁ}4,554+(—1+ jﬁ}(— 2,249)-1992
2 "2 22

=-3,145 - 5,892=6,679 ~ —118,09

-2Bl: l1og1= lin = 4,554
I2oB1= lon = 2,249
|02|3|: -2,304

| ED =% 1+, Ion+ lon =
— (—% -] g}4,554+(—% +j§}(_ 2,249)_2’304

=-3,457 — ] 5,892=6,831 ~ -120,4
-3BI: khdng c6 dong qua
-4BI: 1 41 =3(1 g181-lep1- | 02B1-1v2 )=3(-1,992.0,328+2,304.0,656)= 2,574kA

*Piém N2’ 9
-1Bl:giong nhudiem N2
111 =6,679 ~ —118,09
-2BI: khdng c6 dong qua 2Bl
-3BI: khdng c6 dong qua 3Bl
-4BI: giong nhudiem N2
I 481 =3(1 01B1-lep1- | 02B1-1ev2 )=3(-1,992.0,328+2,304.0,656)= 2,574KA

3,Ngin mach phia I11:dang ngdn machN®
*Piém Nj:

Cudn day haap ctia may bién &p ndi tam giac nén ¢ chédd cong suat ngin mach
cuc dai chi can tinh toan véi dang ngén mach ba pha ddi xirng N©.
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X1H X Be
E 0,031 0,116

O———
BI

1

XBH

1,057
ns

3BI
Il

XlZ - Xer + XBC+ XBH - Q,031 + 0,116 +1,957 - ;.,204
Dong ngin mach ba pha dbi xttng N® tai diém ngén mach:

Xz 1,204
Dong ngdn mach qua cac BI:
-1B|,BB| IlB|:|3BI :0,831
Khéng c6 dong qua cac Bl con lai.
*Piém N3’
-1Bl: |1B|:0,831
Khéng c6 dong qua cac Bl con lai.

2.2.2.KHITRAMVANHANH 2 MAYBIENAPSONGSONG, Sy =Symax
1,Ngan maxclp phia 1:diém N1 va N1’
E o031 ni
— o é o
BIO 1BI
XlZ :XlH :0,031
Xzz :XZH :0,031

_XOH ni ni XBc
0,05 4 4 0,116
| ~ Y O Y Y
! el 2N I 4 X B
BIo 1BI

| ~—— 1,057
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X, = Xgy +XBC :1,057 + 0,116 ~0587
2 2 2
Xoy X
Xox HcH _ 0,05.0,587 = 0,046

"~ Xoy + Xey  0,05+0,587

a.Xét deng nadn mach N®:

Iw= 5 =_1 =32058
X, 0031
-Dong ngan mach qua Blo:
|B|0 :32,258

-Dong ngan mach qua Bly: ,
lgn =32,258.0,5=16,129 (khi ngan mach N';)

-Khdng c6 dong qua cac Bl con lai

b, Xét dang ngdn mach N¥:

Céc thanh phan ddi xtng cua dong ngan mach tai diém ngan mach:
E 3 1

X5 +Xps + Xor  0,031+0,031+0,046

Dong thi tu khéng di qua hé thng:

= 9,259

Iin = lon = lon =

0587
lon= loy.  CH =9 259 — - 856

X 0587+0,05
Dong thir tu khéng di qua may bién ap:

los= loy. _Xon =959 — 290 _( 757

T N X+ Xon 05874005
*Dong dign NVdi qua cac BI:
*Piem N1:
-Blo: l1B10 = I2BI0 =111 = 11n=9,259

loglo = lon = 8,526

Dong pha Ién nhat:

I8 =1i\+ Iyt Lo =9,259+9,259+8,526 =27,044
-1BI:  Chi c6 thanh phan dong th tu khéng qua

IlBI = 0,5.'05 :0,50,72720,364
-2BI:  khéng cé dong
-3BI:  khéng cé dong
-4Bl. | 481 =3.1 01| -1p1=3.0,364.0,328=0,358kA
*Piém N1’:
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-1BlI: I1181 =118n=9,259
Io1g1 =1on=9,259
loisi= 0,5.106 = 0,5.0,727=0,364
1D =1t L+ Lo =9,259+9,259+0,364 =18,882

-2BI: khdng co6 dong.
-3BI: khdng co6 dong
-4Bl. | 481 =3.1 01BI ch1=30,3640,32820,358kA

¢, Xét dang ngdn mach N&D:

_ E _ 1 _
lin = X 0,031.0.046 - 20194
X]_Z n 2370 0,031+O 031+ 0.046
Xoy +Xox ! !

X 0,046

Iy = - Ijn—0X = _20,194. - 12.069

Xos + X5 0.031+0.046
X 0,031

lon = - 11N - 2% = 20194 = -8121
Xoy +Xgz 0,031+0,046

UeD=an Y2508 o194 00310046 o7
Xp5 +Xgs 0,031+ 0,046

LY — @) — @y
Uin = Uxii = Ugli =0,374
Gia tri dong dién tha ty khdng qua dién khang hé thong:
1,1
on - YGRD 0374 _ 00
OH X o4 0,05 ’
Dong dién thir tu khéng qua cudn day may bién é&p:

1,1
. __ Yok _ 0374
0B —

= =-0,638
Xcy 0,587
*Dong dign N“Vdi qua cac BI:
*Piem N1:
-Bly: l1BIo :|1H = 1,5=20,194

I2B10 = 21 = lon =- 12,069
logio = lon = -7,483
Iglé) =a”. liy+a. Iyt low =
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= (—%— j ?}20,194{—% j ?}(—12,069)—7,483

=-11,545-)27,941=30,232 £ 112,45

-1BI: l11=0,5. lpg = - 0,5.0,638 = - 0,319

-2BI: khdng c6 dong

-3BI: khdng c6 dong

-4Bl: | 4B) =3.1 01B|.|Cb1:-3.0,319.0,328:-0,314kA
*Piém N1’

-1BI: ligi = lgio = 30,2324—112,45

-2BI: khdng co6 dong.

-3BI: khdng co6 dong.

-4Bl: | 41 =3.1 g1BI Jdep1=-3.0,319.0,328=-0,314kA

2,Ngin mach phia I1: N2 va N2’
X’Bc :
E X1H n2 -
Y O ~ Y
S © %
1BI 2 I
XBc XB1 . nz
o | O o 2”2 >4
0,05 9
| ~ 1BI 2BI —/L—|
loH _e_rwx ~ O

=0

- bién khang thr ty thuan va nghich:
) i XlZ:‘XZZ = XlH +0’5-XBC: 0,031+0,50,116:0,089
- Bién d6i sodo TTK:
Xy = 0,5.Xgy =0,5.1,057= 0,529
X = 0,5.Xgc =0,5.0,116= 0,058
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Xoer = Xou + X = 0,05 + 0,058 = 0,108
_ 01080529
~ 0108+0529

X()z: XOC’//X’ BH'

a.Xét dang nagn mach N© -

E _ 1 _

« " oo - 1L
Dong ngdn mach qua céc BI:
-1B|,ZB| IlBI :lN :0,511,236:5,618

Céc BI con lai khéng c6 dong qua.

In=

Xoc nz
0.108 lo2Bi
| n2
00~ 1)
1Bl loH °BI

§><BH'
loBH 0,509

b, Xét dang ngdn mach N
E _ 1
XlE +X22 +X02 0,089+ 0,089 + 0,09

U®, =Xgs. 113=-0,09.3,736=- 0,335
uld,  -0,335

= 3,736

Iin = Ion= lon=

1D = — =— =3102
O™ Xoy+Xge  0.05+0,058
1
@ = Ybke _ 0335 _ 0o
OBH = Xg, 0529
10, = 1w =3,736
*Dong dign NVdi qua cac BI:
*Piem N2:
-1BI: lozgi= 0,5.101=0,5.3,102 =1,551

|115|:0,5. |1N = 0,53,736 = 1,868
|215|:0,5. |2N = 0,53,736 = 1,868
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Dong pha 16n nhit:
LD =15+ Ion+ low =0,5.(3,736 +3,736 +3,102)=5,287
-2BI: l1281 =0,5. 11y = 1,868
I2281=0,5. Ion = 1,868
l9281=0,5. lon = 1,868
Dong pha I6n nhat:
|(21|3),|:|1N+ Iont 1o =1,868.3 =5,604
-3BI: khong c6 dong qua
-ABI: 1 451 =3(1 0181 -leb1- | o281 -1ev2)=3(1,551.0,328-1,868.0,656)=-2,15kA

*Piém N2’ 9
-1Bl:giong nhudiem N2
1) =5,287
-2BI: giéng nhudiem N2 1 =5,604
-3BI: khong c6 dong qua 2Bl
-4BI: giong nhudiem N2
I 4Bl :3(| 01BI -ICbl' I 02BI |Cb2):3(1,5510,328'1,8680,656):'2,15kA

¢, Xét dang ngdn mach N&D-
E

|1|\| = XX = 7,481
X]_Z n 22702
Xos T X0z
X
Ion = - |1N¢ =-3,754
Xos X0
X

|0|\| =- |1|\| ¢ =- 3,726

Xos X0z

X g X
U= 257 0% =0 334

Xos + X0y
ULD = UAD = UED =0,334
1) Ul 0334
G - __ 033 5493
11
ah_ UoNZ 0384 _ oo
0BH = "X, ~ 0529
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154 = 10y =-3,726

*Dong dign N“Vdi qua cac BI:
*Piem N2:
-1BlI: l1181 = 0,5.114=0,5.1;,y=0,5.7,481=3,741
|21|3| = 0,5-|2H :0;5-|2N :-1,877
IOlBI = 0;5-IOH = -1 547

11) _ .2
150 =a% Iy+a. I+ low =

= (—1— j ﬁ).3,741+(—1+ j ﬁ}.(—l,S??)—l,SM
2 72 2 72

=-2,479-) 4,865=5,46 L -117
-2Bl: l1o81= 3,741
lyop(=-1,877

lozsi= 0,5. 1552) =-1,863

| b =a2, Ij+a. Iyt lon =
|1 jﬁ 37414 14 jﬁ (-1,877)-1863
2 72 2 72

=-2,795-] 4,865=5,611 £ -120

-3BI: khdng c6 dong qua
-4BI: | 41 =3(1 g1B1-lev1- | 02B1-lev2) =3(-1,547.0,328+1,863.0,656)= 2,144KA

*Piém N2’ 9
-1Bl:giong nhudiem N2
1 =546 ~ -117
-2BI: giéng nhudiém N2: 1§:Y=5611,-120
-3BI: khdng c6 dong qua 3Bl
-4Bl: giong nhudiem N2
I 4BI :3(| OlBI-chl' I OZBI-ICbZ) :3(-1,547.0,328+l,863.0,656): 2,144kA

3,Ngin mach phia I11:dang ngdn machN®
*Piem Nsj:
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X Bc
X 1H 0,116

E 0,031 =

@m\_ 1BI

—_—
loH

X BH

§ 1,057
n3'
()3BI

X' cH :
E X1H n3 .
1BI 3BI {11
XlZ - XlH +0,5.(X|3c+ XBH) - 0,031 + 0,5(0,116 +1,057) = 0,618

Dong ngin mach ba pha dbi xttng N® tai diém ngén mach:

X,z 0,618

Dong ngdn mach qua cac BI:
-1BI,3BI: ligi1=l3Bi =0,5.1,618=0,809
Khéng c6 dong qua cac Bl con lai.
*Piém N3’

-1B|,BB| IlBI:|3BI :0,809

Khéng c6 dong qua cac Bl con lai.

2.2.3.KHITRAMVANHANH 1 MAYBIENAP, Sy =Symin
Tinh toan véi cac dang ngan mach: N@, N&9, N
-Sodo thir ty thuan:
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E X1u nt nt & ﬂ n' n2
0,044 4 4 0,116 0
Blo 1BI - 2BI
l18 =0 X BH
é 1,057
, n3'
CD Uin 3BIO Sn3
-Thtr tu nghich:
ALLL I i e XBe XBT
0,044 4 0,116 0 4 n2
| BIo 1BI - 2BI |
128 X B 1I
1,057
p n3
: 3B1 D
Dua Migiah 210
-Thu ty khong:
XoH | 0 o XEe XB1 n2
0,05 0,116 0 I;
| Wrmn| 1BL Ywm |, 2B
j 1,057
Uon

1,Ng&n mach phia I:cac dang ngdn machN®@, N, N®
*Piem N1:
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X1H n
E  oas 2”1 ;
Blo| "1BI

(D Uin

- bién khang tht tu thuan(nghich):
XlZ: Xzz = XlH = X2H = 0,044
-bién khang thir tu khong:

XoH I X Be

0,05 4 0,116
— O % S, 208
1 10n Blo 1BI los

X BH
; 1,057
CD Uon -

N 0,05.(0,116 +1,057
Xox = Xorll (XectXen) = 5 o i 61611 05; = 0,048

a,Xét dang ngd@n mach N@:
E 1
Xpy + Xpy 0,088

|2N —- |1N - - 11,364

=11,364

Iin =

Dong qua Blg:lgjo=~/3 .11,364 =19,683
Dong qua Bl:1g;1=19,683 (khi ngin mach N';)
Khéng c6 dong qua cac Bl con lai.

b, Xét dang ngdn mach N&D:

Dong thir ty thuan:
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E 1
|1N - = = 14,935
w . XosXox 00444 20440045
1" X 0,044+0,048
2% 0x
Dong thir tu nghich:
X 0,048
Iy =- Iy 0% =-14935. ! =-7,79
X22 +Xos 0,044 + 0,048
Dong thi tu khdng:

lon = -14,935+7,79 =-7,145
Pién ap chd ngan mach:

Xaa X
UG =10 o 2= =14,035
2s T 70z
LY — @) — @Y
Uiny = Uiy = Ugi =0,343
Gia tri dong dién tha ty khdng qua dién khang hé thong:
1,1
1) __YGRd _ 0334
OH

0,044.0,048

0.044+ 0,048 3%

— 6,855
Xoy 005

Dong dién thir tu khéng qua cudn day may bién é&p:

11
wn__ Yok 03 oo
0B~ Xgc+X, 0116+1057
*Dong dign N“Vdi qua cac BI:
*Piem N1:
-Bly: l1BIo :|1H = 11\=14,935
IoB1o = lon = lon =- 7,79
loglo = lon = -6,855
Igl’é) =a”. liy+a. Iyt low =
1 . 1 .
= (—5 —j ?)'14’935{_5 +j ?}(— 7,79)-6,855

=-10,428-) 19,68=22,272 ~ -118
-1Bl: lgn=lg=- 0,292
-2BI,3BI:khéng cé dong
-4Bl: | 4B| :3(| 01BI -chl' I 02BI .|Cbg):-3.0,292.0,328:-0,287kA
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*Piém N1°:

-1BlI: l1g1 = Iglo =22,272 £ 118

-2BI,3Bl:khdng c6 dong.

-4Bl: | 4B| :3(| 01BI -chl' I 02BI .|Cb2):-3.0,292.0,328:-0,287kA

c.Xét dang ngdn mach N&:
E 1

v = o= lon= X5 +Xpy +Xgs  0,044+0,044+0,048 7,355
U =-Xos. 11n=-0,048.7,355=- 0,353
(@ _ _Yby __-0353
OH ™ Xoy 005
Ul -0,353
|81Eg = ONL _ _ _ ! — 0,301
BC +XOH 0,116 +1,057

*Dong dién NPdi qua cac BI:
*Piém N1:
-Blo: l1810 = l2B10 =l1H = 11n=7,355

IOBlO = IQH = 7,06

Dong pha Ion nhat:

I =1+ Ion+ lon =7,355+7,355+7,06=21,77
-1BI: Chi c6 thanh phan dong thir ty khdng qua

IBIl = IOB = 0,301
-2BI,3BI:khéng cé dong
-4Bl: | 4g1 =3. (| 01BI -lev1- | 02BI .|Cb2):3.0,301.0,32820,296kA
*Piém N1’
-1BlI: ligI = Igjo = 21,77
-2BI,3Bl:khdng c6 dong.
-4Bl. | 4g1 =3. (| 01BI -lev1- | 0281 .|Cb2):3.0,301.0,32820,296KA

2,Ngin mach phia I1: cac dang ngdn machN®@, N&D N®
Piém ngan mach:N2 va N2’.
-bién khang thir tu thuan va nghich:
XlZ: Xzz - XlH + XBC: 0,044"‘0,116 20,16
-bién khang thir tu khong:
Xos =Xenll(XortXac)=1,057//(0,05+0,116)=0,143

*Sodo thir twr thudn:
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X1H Xc
0,044 0,116

*Sodo thit tw nghjch:

XeH Xc
0,044

o
Y-
—
(O]
%o@:
-

*Sodo thir tw khong:

XoH X Be
0,05 0,116

e Vo Ve U A Wa Vo Vol

PO

=

J ofF
-

1 T 1BI X BH

1,057

a.Xét dang nagn mach N -
E 1

X1y +Xoy 0,32

|’2N —- |1N - - 3,125
Dong ngan mach qua cac Bl:

Iin =

=3,125

PSRN

=0
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-1BI,2BI: l;g =In=~/3 .3,125 =5,413
Céc BI con lai khéng c6 dong qua.

b.Xét dang nagdn mach N -

E 1
Iin = Ion= lon= = = 2,158
XlE +X22 +X02 0,16 +0,16 + 0,143

U® =Xy liy=-0,143.2,158=- 0,31
U§R, -0,31

1) = S = 1,865
'or = Xou+Xge  005+0116
1
@, = UBRe __~03L _ ;g5
XBH 1,057
(1)
IOZBI lon = 2,158
*Dong dign NVdi qua cac BI:
*Piem N2:
-1BI: loigi= lon = 1,865
l1281= l1in = 2,158
l21g1= Ion = 2,158

Dong pha Ién nhat:
LD =lin+ I+ lon =2,158+2,158+1,865 =6,181

-2BlI: liog1= Iin = 2,158
I22Bi1= lon = 2,158
lo2gi= 2,158

Dong pha Ién nhat:
I8 =1+ Do+ loos =2,158+2,158+2,158 =6,474
-3BI: khdng c6 dong qua
-4BI:
I 4BI =3. | 4BI =3. (| 01BI -chl' I 02BlI .|Cb2):3(1,865.0,328-2,158.0,656):-2,412KA
*Piém N2’ 9
-1Bl:giong nhudiem N2
1) =6,181
-2Bl:khéng c6 dong qua 2Bl
-3BI: khdng c6 dong qua 3Bl
-4BlI: giong nhudiém N2
I 4BI =3. | 4BI =3. (| 01BI -chl' I 02BlI .|Cb2):3(1,865.0,328-2,158.0,656):-2,412KA
¢, Xét dang ngi@n mach N®:
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E _ 1

Iin = _ 4ot
w . XoxXox 016+ 2100143
127 X +X 0,16+0143
2% " 0X
% 0,143
In=- IiNg—O0% = =-4244. =2 =.2 006
Xos * %oz 0,16+0,143
X 0,16
|ON = - IlN ¢ - _4’244-’—: _2,238
Koz + X0z 0,16+0,143

U&',l):l(l’l) M:4,244_ 0,16.0,143 =0,321

IN
Xos + X5 0,16+0,143
Udd=uy&v=ukd =0,321
11
en__ Vg 0zl
OH = Xoy+Xge  005+0116 ™
11
TERVLC B 22 S
OBH = Xg, 1057

1) = 1oy = -2,238
*Dong dien N“Vdi qua cac BI:
*Piém N2:
-1BlI: l11BI :|1H = 11\=4,244
I21B1 = lon = lon =- 2,006
IOlBI = IOH = -1,934

1,1) —,2 -
IiB,)—a . lipta. bpt oy =

- (_1_ j ﬁ}4,244+(—1+ j ﬁ}(— 2,006)-1,934
2 72 2 72

=-3,053 - 3,125=4,369 £ -134,44

-2BI: l1281= lin = 4,244
|225|: |2N = -2,006
|02|3|: -2,238

1,1) —,2 —
I(ZB,)—a . hinta. byt lon =

_ (_1_ j ﬁ}4,244+(—1+ j ﬁ}(— 2,006)-2,238
2 "2 2 "2
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=-3,348 — j 3,125=4,58 £ -137
-3BI: khdng c6 dong qua
-4Bl:
I 4BI =3. (| 01BI -chl' I 02BI .|Cb2):-3.1,934.0,328+3.2,238.0,656: 2,501kA

*Piém N2’ 9
-1Bl:giong nhudiem N2
11D = 4,369 ~ -134,44
-2BI: khdng c6 dong qua 2Bl
-3BI: khdng c6 dong qua 3Bl
-4BI: giong nhudiem N2
I 4BI =3. (| 01BI -chl' I 02BI .|Cb2):-3.1,934.0,328+3.2,238.0,656: 2,501kA

3,Ngéin mach phia I11 :dang ngin machN®
*Piém Nj:

Cudn day haap ctia may bién &p ndi tam giac nén ¢ chédd cong suat ngin mach
cuc tiéu chi can tinh toan vai dang ngdn mach N@.

X1H X Be
E 0,044 0,116
O——o—"
1BI

XlZ = erz = XlH + XBC + XoBH = 0:044 + 0,116 +1,057 = 1,217
Dong ngan mach N® tai diém ngédn mach:

E 1
= =0,411
X1y +Xoy 21,217

|2N —- |1N - - 0,411
Dong ngdn mach qua cac BI:
-1B1,3BI: I35 =IN=+/3 .0,411 =0,712
Céc BI con lai khéng c6 dong qua.

Iin =

*Piém N3’:
-1BI: (FTY =0,712
Khéng c6 dong qua cac Bl con lai.
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2.2.4KHITRAMVANHANH 2 MAYBIENAPSONGSONG, Sy =Snmin

1,Ngan mach phia 1:diém N1 va N1’
X1H

E 0,044 n%
S, % S,
BIO 1BI

XlZ :XlH :0,044

Xzz :XZH :0,044
X0H

ni n1 XBc
0,05 4 0,116
Blo 1BI BH
| ~ 1,057
XCH — Xay + X sc — 1,057 + 0,116 =0,587
2 2 2 2
Xow X
X = oH-cH  _ 0050587 _ 0.046

Xoy + Xey  0,05+0587

a.Xét deng nadn mach N@:

E 1
=~ =11,364
X{x + X5y 0,088

|2N —- |1N - - 11,364

Iin =

Dong qua Bly:lg;; =0,5~/3 .11,364 =9,842
Khéng co d(‘)ng’qua cac BI con lai.
b, Xét dang ngdn mach N®;

Céc thanh phan ddi xtng cua dong ngan mach tai diém ngan mach:
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E 3 1
X5 +Xos + Xox  0,044+0,044+0,046
Dong thi tu khéng di qua hé thng:

= 7,459

Iin = lon = lon =

_ Xew - 0,587 _ 6.87
lon= lon . m 7,459, —0,587+0,05 6,873
Dong thir tu khéng di qua may bién ap:
_ Xow - 0,05 _
log= lon . m 7,459, —0,587+0,05 0,586
*Dong dign NVdi qua cac BI:
*Piem N1:
-Blo: l1810 = 210 =l1H = 11n=7,459
loglo = lon = 6,873

Dong pha Ién nhat:
1D =1+ Ion+ Loy =7,459+7,459+6,873 =21,791

-1BI:  Chi c6 thanh phan dong th tu khéng qua
l1g1=0,5.1pg = 0,5.0,586=0,293

-2BlI: khong cé dong qua
-3BI:  khdng c6 dong qua

-4Bl: | 451 =3.1 g1y -1p2=3.0,293.0,328=0,288kA
*Piém N1°:
-1BlI: 1181 =11n=7,459

I2181 =12n=7,459

loig1 = 0,5.1p8 = 0,5.0,586=0,293
|D =1yt L+ low =7,459+7,459+0,293 =15,211

-2BlI: khong cé dong qua
-3BI: khdng c6 dong qua
-4Bl: | 41 =3.1 0181 -162=3.0,293.0,328=0,288k A
c,Xét dang ngin mach N&:
E 1
|1N = = = 15,036
_ XZEXOE 0,044+ 0,044.0,046
15T X X 0,044+ 0,046
2% 0x
X 0,046
Ion=- lin——0X =15 036 ! =-7,691
X22 +Xps 0,044 + 0,046
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X 0,044
lon=-lN.——2%  =-15036-—" = -7,345
X22 +XOZ 0,044 + 0,046
Xoe. X 0,044.0,0383
uEv=1En, 28708 =15 036, =0,338
XZE +X02 0,044 +0,0383
1,1) — 1,1) — (1,2
UiNl) = Uy = Ugi =0,338
Gia tri dong dién tha ty khdng qua dién khang hé thong:
1,1
an __YbKE _ 0338 _
OH Xon 0,05 ’
Dong dién thir tu khéng qua cudn day may bién é&p:
1,1
- UGND 0338 _ o
XcH 0,587
*Dong dign N“Vdi qua cac BI:
*Piem N1:
-Bly: l1BIo :|1H = 11\=15,036
I2B10 = lon = Ion =- 7,691
logio = lon = -6,76
Igl’é) =a”, liy+a. Iyt low =
i jﬁ 15,036+ 1, jﬁ (~7,691)-6,76
2 "2 2 "2
=-10,433 -j19,682= 22,276 ~ —117,9
-1Bl: IlBI :0,5. IOB =- 0,50,576 =- 0,288
-2BlI: khong cé dong qua
-3BI: khong cé dong qua
-4Bl. | 481 =3.1 01B] -leb1 =-3. 0,288.0,328 = - 0,283kA
*Piém N1’:
-1Bl: ligi = Igio = 22,2764—117,9
-2BlI: khong cé dong qua
-3BI khong cé dong qua
-4Bl. | 41 =3.1 9181 -lep1 =-3. 0,288.0,328 = - 0,283KA.

2,Ngin mach phia 11:N2 va N2’
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E X 1H X'Bc 2 -
0,044 0,058 A
JAA\
@_/YV\_@_N\A % -

1BI 2Bl 1‘1
Xoc nz'
0,108 —
. I025|{ n?
O O
1l o 2B
T%XBH’
loBH 0,529

-bién khang thir tuy thuan va nghich:
o Xiy=Xox = Xin + 0,5.Xpc= 0,044+0,5.0,116 =0,102
Bién doi sodo TTK:
Xy = 0.5.Xgy =0,5.1,057= 0,529
X = 0,5.Xgc =0,5.0,116= 0,058
Xocr = Xon + Xge = 0,05+ 0,058 = 0,108
_ 01080529
~ 0,108+0529 0.09

on: Xoc’//x BH'

a.Xét dang nagn mach N -

E 1
= =4,902
X1z +Xoy 0,204

|2N - |1N - - 4,902

Iin =

Dong qua Blq ,Bly: g1 = Ig12=0,5/3 .4,902 =4,245
Khéng c6 dong qua cac Bl con lai.

b.Xét dang ngdn mach N -
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E _ 1
XlE + XZE + XOE 0,102 +0,102 + 0,09

U®, =Xgs. 113=-0,09.3,405=- 0,305
uld,  -0305

= 3,405

Iin = Ion= lon=

) _ = =2,827
OH ™ Xoy+Xge  0.05+0,058
1
@ Utk __-0305 oo
OBH = Xg,, 0529
1005, = low = 3,405
*Dong dign NVdi qua cac BI:
*Piem N2:
-1BI: lozei= 0,5.104=0,5.2,827 = 1,414

|115|:0,5. |1N - 0,53,405 = 1,703
|215|:0,5. |2N - 0:53,405 = 1,703
Dong pha 1é6n nhat:
I8 =111+ i+ lor =1,703 +1,703 +1,414=4,82
-2Bl: l1281 =0,5. I;ny = 1,703
|225|:0,5. |2N = 1,703
IQZBIZO’S- ION :1,703
Dong pha 1é6n nhat:
|(219))|: It loogy + loog) =1,703.3 = 5,109
-3BI: khdng c6 dong qua
-4BI:
I 4BI9:3(| 01BI-leb1- | 02|3|.|Cbg):3(1,414.0,328-1,703.0,656):-1,96kA
*Piem [\|2’: 9
-1Bl:giong nhudiem N2
1) =482
-2BI: giéng nhudiém N2: 1), = 5,109
-3BI: khdng c6 dong qua 3Bl
-4BI: giong nhudiém N2
| 4B) :3(| 01BI-lcb1- | 02|3|.|Cb2):3(1,414.0,328-1,703.0,656):-1,96kA.

¢, Xét dang ngdn mach N&D-
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E

%o losXoz

+
12 X5 +Xgy

Iin =

= 6,68

X
Ion = - |1N¢ =-3,125
Xoy +Xox
X
lon = - 11N T2y
Xoy +Xos
Uﬁ\'ll) :|§h1) _ XZZ'XOE =0,319
Xos + X0y
Udh =yt =yiy =0,319
1,1
(@D _ UG

=- 3,554

*Dong dign N“Vdi qua cac BI:
*Piem N2:

-1BlI: l1181 =0,5.1;n =0,5.6,68=3,34

12181 =0,5.12n =0,5.12n =- 1,563
loig1 =0,5.1pn = -1,476

1,1) —,2 -
IiB,)—a . linta. Iont lop =

_ (_%_ j ?}3,34{—% j ?).(—1,563)—1,476

=-2,365-j 4,246=4,86 L -119,1
-2Bl:

l1oB1= 3,34

I2oB1=- 1,563

lozsi= 0,5. 15520 =-1,777
I(zlé}) =a”. Iin+a. Ion+ low =

:(_%_j?}3’34+(—%+1?}(—1,563)—1,777
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=-2,675-]4,246=5,018 ~/ -112,2
-3BI: khdng c6 dong qua 3Bl
-4Bl:
I 4BI :3(| 01BI -chl' I 02BI .|Cb2):-3.1,476.0,328+3.1,777.0,656: 2,045kA

*Piém N2’ 9
-1Bl:giong nhudiem N2
11 =486 ~-119,1
-2BI: giéng nhudiém N2:  15:V=5018 ~ -112,2
-3BI: khdong c6 dong qua 3Bl
-4BI: giong nhudiem N2
I 4BI :3(| 01BI -chl' I 02BI .|Cb2):-3.1,476.0,328+3.1,777.0,656: 2,045kA

3,Ngin mach phia I11: dang ngin machN®
*Piém Nj:
XBc
X 1H 0,116

E 0,044 oW s g W

WP

B
loH

n3'

XlZ :XZZ, - XlH +0,5.(X|3c't' XBH), - 0,044 + 0,5(0,116 +l,057) - 0,631
Dong ngin mach N® tai diém ngédn mach:

E 1
= =0,792
Xis + X5 2.0,631

|2N —- |1N - - 0,792
Dong ngdn mach qua cac Bl:
-1BI,3Bl:  l1=l3g; =0,5.4/3.0,792=0,686
Khéng c6 dong qua cac Bl con lai.

Iin =
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*Piém N3’:

-1B|,3B| IlBIZISBI :0,686
Khéng c6 dong qua cac Bl con lai.
*Cac bang tong két

Chédo | Bao vé 1B 2BI 3Bl | 4BI(kA) BIO
Diém N1 N1’ N1,N1’ | N1,N1’ | N1,N1’ | N1,N1’
NM
Max N® 32,258 32,258
1IMBA
lam viec N(1,1) | -0,322 | 30,333 0,317 | 30,333
N(1) 0,372 | 26,905 0,336 26,905
Max N® 16,129 32,258
2MBA
lam viec N(1) 0,364 | 18,882 0,358 27.044
N(1,1) | -0,319 | 30,232 0,314 | 30,232
Min N®@ 19,683 19,683
1IMBA
lam viec N(1,1) | -0,292 | 22,272 0,287 | 22,272
N(1) 0,301 21.77 0,296 21.77
Min N®@ 9,842 19,684
2MBA
lam viec N(1,1) | -0,288 | 22,276 -0,283 | 22,276
N(1) 0,293 | 15211 0,288 21,791
Bang 2-1. Gia tri dong dién qua cac Bl khi NM phia 220kV
, Bao vé 2BI 1BI 3Bl |4BI(kA)| BIO
Chédd —Him N2 N2 | N2.N2° | N2.N2° | N2.N2’
NM
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Max N® 6,803 6,803
1IMBA
lam viec N(1,1) | 6,831 6,679 2,574
N(1) 6,858 6,548 -2.554
Max N® 5,618 5,618 5,618
I\ZMBf N(1,1) | 5,611 5,611 5,46 2.144
am viéc
N(1) 5,604 5,604 5,287 2,15
Min N®@ 5,413 5,413
I\lMBf N(1,1) 4,58 4,369 2.501
am viéc
N(1) 6,474 6,181 2,412
Min N®@ 4,245 4,245 4,245 8,49
I\ZMBf N(1,1) | 5,018 5,018 4,86 2.045
am viéc
N(1) 5,109 5,109 4,82 -1,96
Bang 2-2. Gia tri dong dién qua cac Bl khi NM phia 110kV
Chédo | Bao vé 3Bl 1BI 2BI 4BI BIO
Diém N3 N3’ | N3,N3’ | N3,N3’ | N3,N3’
NM
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Max
1MBA
lam
Viéc

0,831

—_—

0,831

Max
2MBA
lam
Viéc

0,809

0,809

0,809

Min
1MBA
lam
Viéc

0,712

0,712

Min
2MBA
lam
Viéc

0,686

0,686

Bang 2-3. Gia tri dong dién qua cac Bl khi NM phia 22kV
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HTD

220 kV Q;@Nl

1BI

)

N'1

A Imax=32,258(Smax,1MBA,N'1(3))
Imin=0,288(Smin,2MBA,N1(1,1))

Imax=2,574kA(Smax,1MBA,N2(1,1))
Imin=0,283kA(Smin,2MBA,N1(1,1))

¥

3Bl (

22 kV

v

N'3

$
s

—
Imax=6,858(Smax,IMBA,N2(1))
Imin=4,245(Smin,2MBA,N2(2))

Imax=0,831(Smax,1MBA,N3(3))
v Imin=0,686(Smin,2MBA,N3(2))

N3

H.2.2. Két qua tinh toan ngan mach
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CHUONG 3

LUA CHON PHUONG THUC BAO VE

3.1.CAC LOAI HU HONG VA CHE PO LAM VIEC KHONG BINH
THUONG CUA MAY BIEN AP
Nhirng loai hw héng thudng xay ra dbi voi may bién ap:
+ Hu hong bén trong MBA bao gom:
- Cham chap gitra cac vong day.
- Ngan mach giira cac cudn day.
- Cham dit (v6) va ngan mach cham dét.
- Hong bo chuyén doi dau phan ap.
- Thing dau bi thung hodc r0 dau.
+ Hu hong bén ngodi cudn diy MBA bao gom:
- Ngan mach 1 pha trong hé thong.
- Ngin mach nhiéu pha trong hé théng.
Ché @¢ 1am viéc khong binh thwong I1a ché d6 1am viéc ctia may bién ap c6 mot sb
chi tiéu vuot ra ngoai gii han cho phép. Cac ché d6 dién hinh 1a:
- Qué tai: dong dién hoic cong suat vuot qua gia tri danh dinh. My bién ap
chi cho phép 1am viéc trong 1 thoi gian nhat dinh goi 1a thoi gian cho phép

A A r 9 * pY r X N \ 9
tep. HE 50 qua tai cang lon ky =— thi t¢, cang nho.
dd

P < u
- Qua kich tur: @0 tu camB=F

B ting dén mirc qua bao hod néu dién ap ting cao hodc tan sd giam thip do

thao tac dong cit hodc do truc tric cta bd diéu chinh dién ap.

- Nhiét do dau hodc diy quin qua cao: nhiét do cao anh hudng dén chat
luong cach dién va néu vuot qua gidi han s& 1am hong cach dién.

- Lot khi vao dau hoic dau bi voi: 1a trang thai khong binh thuong ddi véi
MBA lam mat va cach dién bang dau.

3.2.CAC LOAI BAO VE CAN PAT
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Mudn may bién ap 1am viéc an todn can phai tinh diy du cac hu hong bén trong
may bién ap va cac yéu t6 bén ngodi anh hudng dén su 1am viéc binh thuong cua
may bién ap, tir d6 dé ra cac phuong an bao vé tot nhat. Nhitng loai bao vé thuong
dung dé chdng lai cac loai su cb va ché do 1am viéc khong binh thudng cta may
bién ap bao gdm:

3.2.1.Bao vé so 1éch dong dién (BVSL)
1) Nhiém vu

BVSLduoc dung lam bao vé chinh cho MBA chdng lai su ¢b gitta cac pha. Bao
Vvé s& tac dong khi xay ra ngan mach trong khu bao vé va di cit ngay tt ca cac mdy
cat.

2) Nguyén ly hoat dong

Xét mot may bién 4p tu ngiu dugce cung cip boi 2HTD (HTP1,HTD2), dit 3
may bién dong dién 1BI, 2BI, 3BI, theo ding cuc tinh. DOng dién thtr cip cua cac
bién dong lan luot Itq, l1o, I13 nguoc chiéu véi dong so cép Iy, lso, ls3

et

I T3

i

tpy

DD

Hinh 3-1: So do6 nguyén Iy ciia bdo vé so léch.
e Trong ché do 1am viéc binh thudng va ché d6 ngan mach ngodi ving bao vé:

|51+ Isz— IsS :0

. | : . _
Néu bé qua dong tir hod cua BI (1, =0),1; :n—thi “ I+ 2= 13 =0. Ro le
|

khong tac dong

° Nga‘in mach trong vung bao vé : la+ lo— ls 2 0. Ro le s& tac dong
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e Truong hop trén ta bo qua dong tir hod trong may bién ap. Thyc té ludn ton
tai dong tir hoa khi may bién ap 1am viéc khong tai va khi cat ngan mach
ngoai. Pong thoi do sai s6 ctia bién dong nén ton tai dong dién khong can
bang

ikcb = iT1+ iTZ— iTS #0
nén ro le s& tic dong sai . Bé khic phuc nguoi ta sir dung BVSL ¢6 him

2BI 1}

(D— L

ls3 v Y Y % I Al
LV HM
181 9 ¢ In T
ﬁﬁﬂ ? o
3BI <
73 T

Hinh 3-2: So dé nguyén Iy bdo vé so léch c6 hdm dung cho MBATN.
(Ro le dién co)
HM-ham theo thanh phdn hai bdc 2 trong dong dién tir hod mdy bién dp
Dong lam viéc: L_v = iT1+ iTZ— iTS
Céc dc‘)ng ham: iHl = iT1+ iTZ
iHZ = iTS
+ iTS

iTl+ iTZ ).K

piat:  In=(

H

Trong d6: Ky - hé s6 hdm cia BVSL, Ky< 0,5
Pé dam bao duoc tac dong hdm khi khi ¢6 ngdn mach ngodi viing bao vé can

thue hién diéu kién: |Lv|<|lx
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3.2.2.Bao vé so 1éch dong dién thir tw khong

1) Nhiém vu

Bao vé€ so 1éch dong dién thir tu khong dung dé bao vé chéng su ¢ cham dat
trong may bién ap c6 diém trung tinh truc tiép ndi dat. N6 ciing c6 thé sir dung dé
bao vé cho may bién ap c6 trung tinh cach dién hay may bién ap co cudn day ndi
tam giac khi d6 phai st dung trung tinh nhan tao

2) Nguyén tdc hoat dong

So dd nguyén Iy :

|

2Bl

L
—

_/_V_V_T_m
=] A DA
N T
-
lo¥ {181 .
1
7i7i H Al

Hinh 3-3: Bdo vé chong cham ddt cé giéi han dung cho may bién dp tw ngdu

Viing bao vé dugc xac dinh trong pham vi cac bién dong ¢ diém trung tinh va céc
bién dong & cac pha.

Trong diéu kién 1am viéc binh thudng va ngan mach ngoai ving bao vé ta co:

Aio 23.io—i}) =0
Trong do: lo- dong thir tyr khong chay trong cudn diy mdy bién ap;

| p- dONng dién chay qua ddy trung tinh may bién ap.

Néu bo qua sai sé cia may bién dong, ta c6 dong dién chay qua R bang khong va
dién ap dit trén role so léch ciing bang khong.

Khi ¢6 ngan mach trong viing bao vé toan bo dong cham dit s& chay qua dién tro
R tao nén dién ap dat trén role so 1€ch rat 16n, role s& tac dong.
3.2.3. Bao vé qua dong dién cé thoi gian
1) Nhiém vu
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BOo v quo diing cu thOi gian thOOng 000c dung 1am bOo vO chénh cho moy billn
op cu cung sullt bo va 1am blo vO d0 phiing cho moy billn 6p ci cung sullt trung
bdnh va 10n 00 chng dOng ngln mOch bon trong va bon ngoai moy billn op.

2) Nguyén ly hoat dong

Dong dién khoi dong ctia bao vé nay dugce chon theo diéu kién:
K, K,

> Ikd = I

N min K "7 LV max
Y

Trong d6: Iiymax- dong dién lam viéc 16n nhét cho phép ddi voi phﬁn tir duoc

bao v¢;

Inmin - dONg dién nga‘in mach cuc tiéu di qua bao v¢ dam bdo cho role
con khoi dong duoc;

K- hé s6 mo may cua phu tai dong co c6 dong dién chay qua chd
dit bao vé, thuong liy K,=2+5;

K- hé sb an toan, Ky = 1,1+1,2;

K- hé sd tré vé, K, = 1.

Thoi gian 1am viéc ciia bao vé: d6i véi role sd hién nay co 2 loai dic tinh thoi
gian doc 1ap va thoi gian phu thudc nén co thé chon 1 trong 2 dic tinh phl hop véi
diéu kién thyc té.

Bao v€ qua dong nhu trén khong dam bao tinh chon loc trong ludi dién phirc
tap nén dé ting tinh chon loc ¢ day ngudi ta dat thém bo phan dinh hudng cong sut
3.2.4.Bao vé qua dong cit nhanh

1) Nhiém vu

Vé6i may bién ap co cong suat nho, bao vé qua dong cat nhanh duoc st dung 1am
bao vé chinh. V&i cac may bién 4p ¢ cong sudt trung binh va Ién nd duge dung lam
bao vé du phong chéng ngin mach giita cac pha cho mdy bién ap.

2) Nguyén ly hoat dong

Dong dién khoi dong cho role duoc chon theo diéu kién:

la = Kat-INng.max
Trong d6 : Inngmax- dONg ngén mach ngoai I6n nhat;
K- hé sb an toan, Ky = 1,2+1,3

3.2.5.Bao vé chdng qua tai

Qua tai lam tang nhiét do ctia may bién ap, néu muc qua tai cao va kéo dai, may
bién 4p bi ting nhiét 46 qua mirc cho phép, tudi tho ctia may bién ap bi suy giam

Hoang Tién Thanh- Lép HTD2-K4665



Thiét ké bao vé role cho tram bién ap 220 kV Xudn Mai

nhanh chong. Pé bao vé chéng qua tai may bién ap co cong sudt bé co thé sir dung
bao vé qua dong théng thuong, tuy nhién quéa dong dién khéng thé phan anh duoc
ché do mang tai ctia mdy bién ap trude khi xay ra qua tai.

Vi vay d6i v6i may bién ap cong suit 1on nguoi ta st dung nguyén ly hinh anh
nhiét dé thuc hién chéng qua tai. Bao vé loai ndy phan 4nh muc ting nhiét do o
nhitng diém kiém tra khac nhau trong may bién ap va tuy theo muc ting nhiét do co
nhiéu ma cé nhiéu cip tac dong khac nhau: canh bao, khéi dong cac muc 1am mat
bang ting tdc d6 tuan hoan bang khong khi hoic du, giam tai may bién ap. Néu cac
cap tac dong ndy khéng mang lai hiéu qua va nhiét d6 cua may bién ap vin vuot qua
giéi han cho phép va kéo dai thoi gian quy dinh thi may bién ap s& duogc cit ra khoi
hé thong.
3.2.6.Bao vé may bién ap bang role khi (BUCHHOLZ)

1) Nhiém vu
Bao vé may bién 4p bang role khi dung dé chdng cac sy cd bén trong thing dau,
ké ca su cb vé dién va vé dau. V& dién, ngoai su ¢ ngin mach giita cac pha, cOn
co su cd sau day cac bao v¢ khac khong tac dong duoc:
e Chéap mét s6 vOng trong cudn day.
e Chap tit cac pha ¢ gan diém trung tinh hay diém ndi hai pha trong
cudn day tam giac.
Su ¢b vé dau con co:
e Lot khi vao dau.
e Can dau.
e Sy cd & bo didu chinh dudi tai (tiép xuc x4u, hong tiép diém, chap tiép
diém...)
Dé bao vé cac loai su cb nay, st dung bao vé may bién ap bf?tng role khi.
2) Nguyén ly lam viée
Bao vé bang role khi dit trude dudng dng ndi tir dn thing dau dén thing dau
chinh MBA. Ciu tao role khi gém c6 hai tiép diém phao. Mbi tiép diém gém
mot phao, ¢ mang bau thay tinh chira hai dién cuc va thay ngan bén trong. Mot
tiép diém dit gan sat nip role, mot nam thap phia dudi dudng tim cia truc role.
Céch hoat dong ctia bao vé khi nhu sau:
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e Khi c6 lot khi, hodc khi su c6 nhe (chdp it vong), cac bot khi sinh ra, s&
tich tu & phan ndp cta ro le khi. Khi luong khi tich tu da 16n, nd s& 1am
phao phia trén chim xubng va dong tiép diém lai.

e Khi sy ¢b 16n nhu chap nhiéu vong, chap pha, luong khi sinh ra rat 16n,
tao thanh ludng, phut qua role 1én thung dau gidn no. Khi d6, phao dudi bi
nhan chim, tiép diém dudi bi dong lai.

Khi dau bi chay hodc bi can, dau tién phao trén chim dé dong tiép diém trén,

sau d6 phao dugi chim dong tiép diém dudi.
Nhu vay, tiép diém trén tac dong khi sy ¢d nhe. Téc dong di bao hiéu, tiép
diém dudi tic dong khi sy ¢b ning. No duogc bd tri di cat ngay mdy bién ap.
Bao v¢ co6 hai mirc: murc nhe, di bao hi¢u, mirc nang di cat.
Role dong dau c6 cing mdt nguyén ly hoat dong nhu role khi, b tri trong
hop bo diéu chinh duéi tai, khi c6 truc tric & bd ndy, dau bi dot néng, s& chuyén
dong thanh dong, 1am role tac dong, di cit may bién ap.
3.3.S0 PO PHUONG THUC BAO VE

Can ctr vao nhiing tinh trang 1am viéc khong binh thuong va nhitng hu hong cua
may bién ap. Pong thoi cin cir vao cdng suat, ching loai, sé cudn diy va so do du
day ctia may bién ap ta dua ra phuong thirc bao vé mdy bién ap theo so d6 hinh:

220KV S 110KV
bl 10
2
J VY Ja -
i A X £
e e Ry
317» i o] o :M E4
= 1 S S - | |
4 1| > | 7ut613 T
— =] s
5 | > | £
| | | 50bf | 7
6 | > | D— I
| |
‘ | 7sj64
7 i 50bf i 22KV .l
| | 4 6 7
8 || ' L :
L1 - f> 1> 50bf| |
7sj64 e — B
7s)64
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Hinh 3-4: S& d phEEng thElc bEo vl may bilin ap t nglku

1.
2.

© o N kW

BVSL dong dién c6 hdam, Al (87);

BVSL dong dién tht tu khong (Béo vé chong cham dat
han ché), AI, (87N);

Bao vé qua dong cat nhanh, I >> (50);

Bao vé qua dong dién c6 thoi gian, 1> (51) ;

Bao vé€ qtia dong thir tu khong, 1o> (51N);

Bao vé chdng qua tai, I> (49);

Bao vé chong hu hong may cit dit ¢ cac phia, 50BF;

Bao vé€ qtia dong thir tu nghich (46);

. Béo vé theo nhiét do may bién ap, 0°;

10 Ro le khi (Buchholz).
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CHUONG 4

GIOI THIEU TINH NANG VA THONG SO CAC LOAI ROLE SU DUNG
4.1. ROLE BAO VE SO LECH 7UT613

4.1.1. Gidi thiéu tong quan vé role 7UT613.

Role s6 7UT613 do tap doan Siemens AG ché tao, duoc str dung dé bao vé chinh
cho may bién 4p 3 cudn diy hodc may bién ap ti ngau & tat ca cac cap dién ap. Role
nay ciing c6 thé dung dé bao vé cho cac loai may dién quay nhu may phat dién, dong
co, cac duong day ngin hodc cac thanh cai ¢& nho (co tir 3-5 16 ra). Cac chiic ning
khac dugc tich hop trong role 7UT613 lam nhiém vu du phong nhu bao vé qua
dong, qua tai nhiét, bao vé qua kich thich, chdng hu hong may cat. Bang cach phdi
hop céac chirc niang tich hop trong 7UT613 ta ¢ thé dua ra phuong thirc bao vé phi
hop va kinh té cho ddi twgng can bao vé chi can sir dung mot role. Pay 1a quan diém
chung dé ché tao céc role sé hién dai ngdy nay.

Pic diém cua role 7UT613

- Role 7UT613 dugce trang bi hé théng vi xur 1y 32 bit.

- Thuc hién xtr Iy hoan toan tin hiéu sé tir do luong, 14y mau, sé hoa cac dai
lugng dau vao tuong tu dén viée xir Iy tinh toan va tao cac 1énh, cac tin hiéu
dau ra.

- Céch li hoan toan vé dién giita mach xtr 1y bén trong cua 7UT613 véi cac
mach do ludng diéu khién va ngudn dién do cac cach sip xép dau vao tuong
tu cua cac bo chuyén ddi, cac dau vao, dau ra nhi phan, cac bd chuyén ddi
DC/AC hodc AC/DC.

- Hoat dong don gian, str dung panel diéu khién tich hop hodc may tinh ca nhan
st dung phan mém DIGSI .

» Gidi thiéu cac chirc nang bdo vé dwoc tich hop trong role 7UT61 3.

e Chtrc nang bao v¢ so léch may bién ap:

Day la churc ndng bao vé€ chinh cua role 7UT613.
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- Dac tinh tac dong c6 hdm cua role.

- CO6 kha ning 6n dinh ddi voi qua trinh qua do gy ra boi cac hién tugng qua
kich thich may bién ap bang cach sir dung cic song hai bac cao, cha yéu 1a
bac 3 va bac 5.

- CO6 kha niang 6n dinh dbi voi cac dong xung kich dira vao cac séng hai bac hai.

- Khéng phan tmg voi thanh phan mot chiéu va bdo hoa may bién dong.

- Ngit v6i toc d6 cao va tac thoi dbi vai dong su ¢b 16n.

e Bao v¢ so Iéch cho may phat dién, dong co dién, duong day ngén hoac thanh
gop ¢& nho.

e Bio vé chdng cham dat han ché (REF).

e Bado v¢ so Iéch tré khang cao.

e Bao vé chdng cham vo cho may bién ap.

e Bao vé chong mat can bang tai.

e Bao vé qua dong dbi v6i dong cham dat.

e Bao vé qua dong mot pha.

e Bao vé qua tai theo nguyén li hinh anh nhiét.

e Bado v¢ qua kich thich.

e Bio vé chong hu hong may cit.

Ngoai ra role 7UT613 c0On c0 cac chiic nang sau:

e Dong cit tryc tiép tir bén ngoai: Role nhan tin hiéu tir ngoai dua vao thong
qua cac dau vao nhi phan. Sau khi xir li thong tin, role s& c6 tin hiéu phan hoi
dén céac dau ra, cac dén LED...

e Cung Cép cac cong cu thudn lgi cho viéc kiém tra, thur nghiém role.

e Cho phép nguoi dung xac dinh cac ham logic phuc vu cho cac phuong thirc
bao vé.

e Churc nang theo ddi, gidm sat:
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- Lién tuc tu giam sat cac mach do ludng bén trong, ngudn dién cua role, cac
phan ctng, phan mém tinh toan cua role voi do tin cay cao.

- Lién tuc do ludng, tinh toan va hién thi cac dai lugng van hanh Ién man
hinh hién thi (LCD) mit trudc role.

- Ghi lai, luu giir cac sb liéu, cac su ¢b va hién thi chung 18n man hinh hoic
truyén dir liéu dén cac trung tAm diéu khién thong qua céc cong giao tiép.

- Giam sat mach tac dong ngat.

> Khd ndng truyén théng, két noi ciia role 7UT613.

V6i nhu ciu ngdy cang cao trong viéc diéu khién va tu dong hoa hé théng
dién, cac role s6 ngdy nay phai dap tmg tot van dé truyén thong va da két ndi.
Role 7UT613 d4 thoa mén cac yéu cau trén, nd c6 c4c cong giao tiép sau:

e Cong giao tiép voi mdy tinh tai tram (Local PC): Cong giao tiép nay duoc dat
& mit trude cua role, hd trg chuan truyén tin cong nghiép RS232. Két ndi qua
cong giao tiép ndy cho phép ta truy cap nhanh tdi role thong qua phin mém
diéu khién DIGSI 4 cai dat trén may tinh, do d6 ta c6 thé dé dang chinh dinh
c4c thdng s, chirc nang ciing nhu cac dit liéu c6 trong role. Pidu nay dic biét
thuan loi cho viéc kiém tra, thir nghiém role trude khi dua vao sir dung.

e Cong giao tiép dich vu: Cong két ndi nay dugc dit phia sau cia role, sir dung
chuan truyén tin cong nghiép RS485, do d6 c6 thé diéu khién tap trung mot sb
bd bao vé role bang phan mém DIGSI 4. V&i chuin RS485, viée diéu khién
van hanh role tir xa c6 thé thyc hién thong qua MODEM cho phép nhanh
chéng phat hién xu 1i sy ¢6 tir xa. Vi phuong an két ndi bang cap quang theo
c4u tric hinh sao c6 thé thuc hién viéc thao tac tap trung. Ddi v6i mang két
ndi quay sb, role hoat dong nhu mot Web-server nho va giri thong tin di dudi
dang cac trang siéu lién két van ban dén cac trinh duyét chuan cé trén may

tinh.
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e Cong giao tiép hé théng: Cong ndy ciing duoc dit phia sau cua role, hd tro
chuan giao tiép hé thdng cua IEC: 60870-5-103. Pay 1a chuin giao thirc
truyén tin quéc té c6 hiéu qua tot trong linh vuc truyén thong bao vé hé théng
dién. Giao thirc nay dugc hd trg boi nhiéu nha san xuét va duoc ung dung trén
toan thé gidi. Thiét bi dugc ndi qua cap dién hodc cap quang dén hé thong bao
Vvé va diéu khién tram nhu SINAULT LAS hodc SICAM qua giao dién nay.
Cong két ndi ndy ciing hd tro cac giao thic khac nhu PROFIBUS cho hé
thong SICAM, PROFIBUS-DP, MOSBUS, DNP3.0

4.1.2. Nguyén ly hoat déong chung cua role 7 UT61 3.

Pau vao tuong ty Al truyén tin hiéu dong va ap nhan dugc tir cac thiét bi bién

dong, bién dién ap sau d6 loc, tao ngudng tin hiéu cung cap cho qua trinh xu 1y

tiép theo. Role 7UT613 c6 12 dau vao dong dién va 4 dau vao dién 4p. Tin hiéu
twrong tu s& dugc dua dén khdi khuéch dai dau vao IA. Khéi IA 1am nhiém vu
khuéch dai, loc tin higu dé phd hop vai tdc d6 va bang thong ciia khdi chuyén doi

s6 tuong tu AD.
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Hinh 4-1. Cdu triic phc”in cung cua bao vé so léch 7UT613
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Khéi AD gém 1 bo don kénh, 1 bo chuyén doi sb twong ty va cac modul nhé

dung dé chuyén doi tin hi€u tuong tu sang tin hi¢u s6 sau do truyén tin hi€u sang

khéi vi xtr Iy( pC)

Khéi vi xtr Iy chinh 1& b vi xtr Iy 32 bit thuc hién cac thao tc sau:

Loc va chuan hoa cac dai lugng do. Vi du: xtr 1y céac dai luong sao cho
phU hop voi to ddu day cta may bién ap, phll hop vai ty s6 bién d6i ctia
may bién dong.

Lién tuc giam sat cac dai lugng do, cac gia tri dat cho tirng bao vé.

Hinh thanh cac dai luong so Iéch va ham.

Phan tich tan s6 cua cac dong dién pha va dong dién ham.

Tinh todn c&c dong dién hiéu dung phuc vu cho bao vé, qua tai, lién tuc
theo ddi su tang nhiét do cia dbi tugng bao v¢.

Kiém soat cac gia tri gidi han va thir ty thoi gian,

X1tr 1y tin hiéu cho cac chirc nang logic va cac chirc nang logic do nguoi
st dung xac dinh.

Quyét dinh va dua ra 1énh cét.

Luu gitt va dua ra cac thong s6 su ¢b phuc vu cho viéc tinh toan va
phan tich sy cé.

Thuc hién cac chic ning quan 1y khac nhu ghi dit liéu, dong hd thoi

gian thuc, giao tiép truyén thong...

Tiép @6 thong tin s& dugc dwa dén khéi khuéch dai tin hiéu dau ra OA va truyén

dén cac thiét bi bén ngoai.
4.1.3. Mgt s6 théng sé ky thudt ciia role 7UT613
1. Mach dau vao
. DOng dién danh dinh: 1A, 5A hoac 0,1A ( ¢co thé lya chon duoc)
. Tan s6 danh dinh: 50 Hz, 60 Hz, 16,7 Hz ( ¢6 thé lya chon dugc)

. COng suat tiéu thu ddi véi cac dau vao:
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- V6i Igm= 1A ~0.3 VA
- V6i Igm= 5A ~0.55 VA
- V6i Igm= 0.1A ~1 mVA
- Pau vao nhay ~0.55 VA

. Kha ning qua tai vé dong:
-Theo nhiét d6 ( tri hi€u dung): Dong lau dai cho phép : 414
Dong trong 10s : 30.l4m

Dong trong 1s : 100.14y,
- Theo gia tri dong xung kich: 2501 4,trongl1/2 chu ki

. Kha ning qua tai vé dong dién cho dau vao chéng cham dit c6 do nhay cao
-Theo nhiét do ( tri hiéu dung): Dong lau dai cho phép : 15A
Dong trong 10s : 100A

Dong trong 1s : 300A
- Theo gia tri dong xung kich: 750A trongl/2 chu ki

. Dién 4p cung cap dinh muc:
- Dién 4p mot chidu: 24 dén 48V
60 dén 125V

110 dén 250V
- Dién 4p xoay chiéu: 115V ( £=50/60Hz)
230V
Khoang cho phép : - 20% =+ +20% (DC)
<15% (AC)
Cong suat tidu thu : 5+ 7 W
2. Dau vao nhj phdn.
. S6 lugng :5
. Dién ap danh dinh : 24 + 250V (DC)
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. Dong tiéu thy : 1,8mA
. bién 4p 16n nhit cho phép: 300V (DC)
3. Padu ra nhi phan:
. S6 luong: 8 tiép diém va 1 tiép diém canh bao
. Kha ning dong cit: Dong: 1000W/VA
Cit: 30 W/VA
Cit voi tai la dién tré: 40W
Cit v6i tai 1a L/R < 50ms: 25W
. bién 4p dong cat: 250V
. Dong dong cit cho phép: 30A cho 0,5s
5A khong han ché thoi gian
4. Pen tin hiéu LED
. 1 dén mau xanh bao role d4 san sang lam viéc
. 1 dén mau do bao su cd xay ra trong role
. 14 dén mau do khac phan dinh tinh trang 1am viéc cua role
4.1.4. Cach chinh dinh va cai dat thong s6 cho role 7UT613
Viéc cai dat va chinh dinh cac thong sb, cac chirc ning bao vé trong role 7UT613
duoc thuc hién theo hai cach sau:
- Bang ban phim ¢ mit trudc cua role.
- Bang phan mém diéu khién role DIGSI 4 cai dit trén may tinh théng qua cac cong
giao tiép.
Role cua hdng Siemens thuong t6 chiic cac thong sd trang thai va chirc ning
bao vé theo céc dia chi, tirc 1a d6i véi mdi chirc nang, thong s6 cu thé s& ung véi mot

dia chi nhat dinh. Mdi dia chi lai c6 nhirng lya chon dé cai dat. Vidu & bang 4.1.
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Bang 4.1

bia chi

Céac lya chon

Cai dat

N1 dung

3 phase Transformer

1 phase Transformer

Chon dbi tuong dugc

Autotransformer B
105 3phase Transformer | bao vé: may bién ap ba
Generator/Motor
pha
3 phase Busbar
1 phase Busbar
Disable Bat chirc nang bao
112 Enable
Enable vé so léch
Disable Bat chirc nang bao vé
113 Enable . , :
Enable chong cham dat han che
Disable Bat chirc nang bao vé
142 Enable ]
Enable qua tai nhiét.

4.1.5. Chitc ndng bdo vé so léch mdy bién dp ciia role 7UT613

—_— L ___ <
l D61 tugng :
' | duoc bao vé !
< o PR N
Iy I+,
|
87/Al

T Iyt
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Hinh 4.2 Nguyén li bdo vé so léch dong dién trong role 7UT613.

1. Phéi hop cac dai luwong do luong.

Céc phia cua may bién ap déu dat may bién dong, dong dién thr cip cua cic mdy
bién dong nay khdng hoan toan bang nhau. Sy sai khac ndy phu thugc vao nhiéu yéu
t6 nhu ti s6 bién doi, t6 ndi day, su diéu chinh dién 4p cua mdy bién ap, dong dién
dinh mirc, sai s6, su bdo hoa cuia may bién dong. Do vy dé tién so sanh dong dién
thir cdp may bién dong & cac phia may bién ap thi phai bién d6i chung vé cing mot
phia, chang han phia so cap.

Viéc phéi hop gitra cac dai lugng do luong & cac phia dugc thuc hién mdt cach
thuan tuy toan hoc nhu sau:
[Im] = K.[K].[1n]
Trong d6: - [Im] ma tran dong dién d4 duogc bién ddi ( Ia, lg, lc)
-k hésd
- [K] ma tran hé s6 phu thudc vao to ndi day may bién ap.
- [I,] ma tran dong dién pha (14, I o, 113)
2. So sanh cac dai luong do lwong va dac tinh tac dong
Sau khi dong dau vao d4 thich tmg véi ti sé bién dong, to dau day, xtr li dong
ther tu khong, cac dai lugng can thiét cho bao vé so 1éch duge tinh toan tir dong
trong cac pha la, Ig va I, bo vi xir li s€ so sanh vé mit tri sb:

Is. = [I,+1,+1,

+

I, 1,15 1a dong dién cudn cao ap, trung 4p va ha ap may bién ap.

C6 hai trudng hop su ¢d xay ra
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* Truong hop su ¢ ngan mach ngodi ving bao vé hoic & ché do 1am viéc

binh thuong. Khi @6 |, nguoc chiéu véi I,, lova 1,= 1+ I3
lsi=|l,—1,—13| =0
w=if=21i
Truong hop ngan mach trong viing bao vé, ngudn cung cip tir phia cao ap nén:
Isc= |l +H, +g|=[1| (1,= 1,=0)
= [l 1|+ i =i
Céc két qua trén cho thiy khi c6 su ¢b (ngidn mach) xay ra trong vlng bao vé thi
Is.= Iy, do vay duong dac tinh sy ¢ 6 d6 dbc béng 1.
Pé dam bao bao vé so 1éch tac dong chac chan khi c6 su ¢ bén ngoai ta can chinh

dinh cac tri s6 tac dong cho phl hop vdi yéu cu cu thé. Role 7UT613 duoc sir dung

c6 dudng dic tinh tac dong cho chic ning bao vé so 1éch thoa man cac yéu cau bao

u
1

Ving t,c ®ng

n w
1

IDIFF >

|
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 'lw
N

Hinh 4-3 Bdc tinh tac dong cua role 7UT61 3.
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Theo hinh v& dudng dic tinh tic dong gdm cac doan:

- Doan a: Biéu thi gia tri dong dién khoi dong ngudng thép Ipier> cuia bao
vé ( dia chi 1221), voi mdi may bién ap xem nhu hing s6. DOng dién ndy phu thudc
dong dién tir hoa may bién ap.

- Poan b: Poan dic tinh c6 ké dén sai s6 bién doi cua may bién dong va
su thay doi dau phan ap ctia may bién 4p. Poan b c¢6 do déc SLOPE 1( dija chi 1241)
vGi diém bt dau 13 BASE POINT 1( dia chi 1242)

- Doan c: Poan dac tinh c¢6 tinh dén chire nang khoa bao vé khi Xuét hién
hién tugng bdo hoa khéng gibng nhau ¢ cac may bién dong. Poan ¢ c6 do dbc
SLOPE 2 (dia chi 1243) véi diém bat dau BASE POINT 2 (dia chi 1244)

- DPoan d: La gia tri dong dién khdi dong ngudng cao Ipjre>> cua bao vé (
dia chi 1231). Khi dong dién so léch Is_ vugt qua ngudng cao ndy bao vé sé tac dong
khéng c6 thoi gian ma khong quan tam dén dong dién hdm 1y va cac sdng hai ding
dé hdm bao vé. Qua hinh V& ta thiy dudng dic tinh su ¢ ludn nam trong ving tac
dong. Cac dong dién Is. va Iy duoc biéu dién trén tryc toa do theo hé twong ddi dinh
mitc. Néu toa do diém hoat dong (Igy, Ip) Xuat hién gﬁn dic tinh su cb s& xay ra tac
dong.

Vung ham bé sung:

Pay 1a ving hdm khi méy bién dong bdo hoa. Khi xay ra ngin mach ngodi ving
bao vé, ¢ thoi diém ban dau dong dién ngan mach 1on 1am cho may bién dong béo
hoa manh. Hang s thoi gian cua hé thong dai, hién tugng ndy khdng xuat hién khi
X4y ra sy cd trong vung bao vé. Cac gia tri do dugc bi bién dang dugc nhan ra trong
ca thanh phan so 1éch ciing nhu thanh phan him. Hién tuong bdo hoa may bién dong
din dén dong dién so 1éch dat tri sb kha 16n, dic biét khi mac do blo hoa cua cac
may bién dong la khac nhau. Trong thoi gian d6 néu diém hoat dong (I, ls) roi vao
vung tac dong thi bao vé sé& tiac dong nham. Role 7UT613 cung cap chirc ning tu

dong phat hién hién tuong bdo hod va sé& tao ra viing hdm bé xung. Sy bao hoa cia
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may bién dong trong sudt thoi gian xay ra ngan mach ngoai dugc phat hién bai trj s6
dong hdm c6 gié tri 16n hon. Trj s ndy s& di chuyén diém hoat dong dén ving ham

b sung gidi han bai doan dic tinh b va truc Iy (khac véi 7UT513).

IDIFF

O e /T TTTTTTTToTossossssssssososooooooes
8
7 —
6 - 2
*D
S 4

V1ng kho,

Ving'h-m be sung

IREST
1 2 3 4 S5 6 7 8 9 10 11 12 13 14 15 16 17 18 I
N

Tir hinh V@ ta thay:

Tai diém bat dau xay ra su cd A, dong su cd ting nhanh sé& tao nén thanh phan
ham Ion. BI lap tirc bi bdo hod (B). Thanh phan so 1éch dugc tao thanh va thanh
phan hdm giam xudng két qua 1a diém hoat dong (I, I4) c6 thé chuyén dich sang
vung tac dong (C).

Nguoc lai, khi sy ¢b xay ra trong ving bao vé, dong dién so 1éch dua 16n, diém
hoat dong ngay lap tirc dich chuyén doc theo duong dac tinh sy ¢d. Hién tugng bao
hoa may bién dong duoc phat hién ngay trong 1/4 chu ky dau xay ra su cd, khi su
¢ ngoai viing bao vé dugc xac dinh. Bao vé so 1éch s& bi khoa voi lugng thoi gian
c6 thé diéu chinh duoc. Lénh khoa duoc giai trir ngay khi diém hoat dong chuyén

sang dudng dic tinh su cd. Diéu ndy cho phép phan tich chinh xac céac su cb lién
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quan dén may bién ap. Bao vé so léch 1am viéc chinh x4c va tin cay ngay ca khi BI
bdo hoa.

Ving hdm b sung c6 thé hoat dong ddc 1ap cho mdi pha duoc xac dinh bang
viéc chinh dinh céc thong s, ching duoc st dung dé hdm pha bi su ¢ hodc cac pha
khéc hay con goi la chirc nang khoa chéo.

+ Churc nang hdm theo cac séng hai

Khi dong cit may bién ap khong tai hodc khang bu ngang trén thanh cai dang co
dién c6 thé xut hién dong dién tir hoa dot bién. Dong dot bién ndy cé thé 1on gip
nhiéu 1an 14, Va 6 thé tao thanh dong dién so 1éch. DONg dién nay cling xuat hién
khi dong may bién ap 1am viéc song song voi may bién ap dang van hanh hoic qué
kich thich may bién ap.

Phan tich thanh phan dot bién nay, ta thdy c6 mot thanh phan dang ké song hai
bac hai, thanh phan nay khéng xuat hién trong dong ngan mach. Do d6 nguoi ta tich
thanh phan hai bac hai ra dé phuc vu cho muc dich hdm béao vé so léch. Néu thanh
phan hai bac hai vuot qué ngudng da chon, thiét bj bao vé s& bi khoa lai.

Bén canh song hai bac hai, cac thanh phan song hai khac ciing co thé duogc lua
chon dé phuc vu cho muc dich hdm nhu: thanh phan hai bac bon thudng duoc phat
hién khi c¢6 sy ¢6 khong dong bo, thanh phan hai bac ba va nim thudng xuét hién khi
may bién ap qué kich thich. Hai bac ba thuong bi triét tiéu trong may bién ap c6
cudn tam giac nén hai bac nim thudng duge st dung hon. B loc ki thuat sd phan
tich cac song vao thanh chudi Fourier va khi thanh phan nao d6 vuot qua gia tri cai
dat, bao vé s€ gui tin hi€u td1 cac khdi chuc nang dé khoa hay tré.

Tuy nhién bao vé so 1éch van 1am viéc dang khi may bién ap dong vao mot pha bi
su ¢b, dong dot bién c6 thé xuat hién trong pha binh thuong. Pay goi 1a chiic ning
khoéa chéo.

4.1.6. Churc nang bdao vé chéng cham ddt han ché (REF) cua 7UT.
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bay chinh 1a bao vé so 1éch dong dién thtr tu khong. Chirc nang REF dung phét
hién su c¢6 trong may bién ap luc c6 trung diém ndi dat. Ving bao vé 1a ving giita
may bién dong dit ¢ day trung tinh va té may bién dong ndi theo so dd bo loc dong
dién thir tw khong dat & phia dau ra ctia cudn day ndi hinh sao cua may bién ap.
1. Nguyén li lam viéc ciia REF trong role 7UT61 3.
Bao vé chéng cham d4t han ché REF s& so sanh dang song co ban cua dong dién
trong day trung tinh ( lsp) va dang séng co ban cua dong dién thir ty khong téng ba

pha.

L4

Lo

La
Ar [LoBshT=n, %L %Ly~ 71
|_u1 []
* Igp | |
= ute !

- L e — e — . — . |

Hinh 4-4. Nguyén |i bdo vé chong cham dat han ché trong 7UT613.

3|0 = isp (Dong chay trong day trung tinh)

31, = 1, + 1, + I, (Dong dién tdng tir cac BI dit & cac pha)
Trisb dong dién cit Irgr VA dong dién hdm | duoc tinh nhu sau:
e =3l

1, = k.([31;, —3i5|—[3l, +3i,)
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Trong d6 k 13 hé sd, trong trudng hop chung, gia thiét k =1

Xét cac trudng hop su ¢d sau:
+ Su ¢b cham dat ngodi ving bao vé: khi d6 3 |0 va 31, s& nguoc pha va cling bién
o, do do 31,=-3i, . Vay ta co:
Irer = ‘3 Io ‘
L, = [3, = 31| [3i, + 3| = 2.]31
Dong tac dong cat (Irer) bang dong chay qua diém dau sao, dong hdm bang 2 1an

dong cit.
+ Su ¢ cham dat trong vlng bao vé ctia cudn day ndi sao ma khong c6 ngudn &
phia cudn day ndi sao d. Trong trudng hop nay thi 31 o =0, do d6 ta co:
Irer = ‘3 s ‘
l, =[31,-0|-[3i,+0|=0
Dong tac dong cit (Irer) bang dong chay qua diém dau sao, dong hdm bang 0.
+ Su ¢6 cham dit trong ving bao vé & phia cudn day hinh sao c6 ngudn di dén:
31,231,
Irer = ‘3 s ‘
= [3i, = 31| |3 + 31| = —2.[3i
Dong tac dong cit (Irgr) bang dong chay qua diém dau sao, dong ham am.
Tir két qua trén ta thay:
. Khi sy ¢ cham dat trong ving bao vé, dong hdm lubn c6 gia tri am hodc bang
khéng (1 < 0) va dong cat 1uon ton tai (Irer > 0) do d6 bao vé ludn tac dong.

. Khi sy ¢6 & ngoai ving bao vé khong phai 13 su ¢d cham dat s& xuat hién dong

dién khong can bang do sy bdo hoad khac nhau gitra cac BI dit & cac pha, bao vé s&
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phan tng nhu trong trudng hop cham dat mot diém trong ving bao vé. Dé tranh bao
vé tac dong sai, chitc nang REF trong 7UT613 dugc trang bi chitc nang hdm theo
goc pha.

Thue t& 31, va 30, khong tring pha nhau khi cham dit trong viing bao vé va
nguoc pha nhau khi cham dat ngoai viing bao vé do cac may bién dong khdng phai
1a 1i twong. Gia sir goc léch pha cua 3 | 0 va 31, 1a . DOng dién ham Iy phu thudc
truc tiép vao hé sb k, hé s6 ndy lai phu thudc vao goc léch pha gidi han Qgh- Vidu o
role 7UT613 cho k = 4 thi ¢4, = 100, c6 nghia 1a véi ¢> 100 s& khong c6 1énh cit

gui di. Ta c6 dac tinh tac dong cua bao vé chéng cham dat han ché trong role
7UT613.

IREF

Blocking

120 e i an N a0 0 )
N

Hinh 4-5. Ddc tinh tac dong cua bdo vé chéng cham dat han ché.
4.1.7. Chure nang bdo vé qua dong cua role 7UT613.
Role 7UT613 cung cip diy du cac loai bao vé qua dong nhu:
. Bao vé qua dong cit nhanh, c6 tré hodc khong tré

. Bao vé qua dong thir tu khong cét nhanh, c6 tré hodc khong tré
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. Bao vé qua dong co thoi gian, dac tinh thoi gian doc 1ap hay phu thudc.

. Bao vé qua dong thtr ty khong co6 thoi gian, dac tinh thoi gian doc 1ap hay phu
thudc.

Loai bao vé qua dong, qué dong tha tu khong c6 dac tinh thoi gian phu thudc cua
7UT613 c6 thé hoat dong theo cac chuan duong cong cua IEC, ANSI va IEEE hoic
theo dudng cong do nguoi dung ty thiét 1ap.

4.1.8. Chitc néing bdo vé chong qud tdi.

Role 7UT613 cung cip hai phuong phép bao vé chdng qua tai:

- Phuong phap s dung nguyén li hinh anh nhiét theo tiéu chuan IEC
60255-8. Py 1a phuong phap cb dién, d& cai dat.

- Phuong phap tinh toan theo nhiét d6 diém ndng va ti 1 gia hoa theo tiéu
chuan IEC 60354. Ngudi str dung c6 thé dat dén 12 diém do trong ddi twong dugc
bao vé qua 1 hodc 2 hop RTD (Resistance Temperature Detector) ndi voi nhau.
RTD-box 7XV566 duoc str dung dé thu nhiét 46 ctia diém 16n nhit. N6 chuyén gia
tri nhiét 4o sang tin hiéu sé va guri chiing dén cong hién thi. Thiét bi tinh todn nhiét
d6 ctia diém nong tir nhirng dir liéu nay va chinh dinh dic tinh ti 16. Khi ngudng dat
cua nhiét do b1 vuot qua, tin hi¢u ngét hodc canh bao s€ dugc phat ra. Phuong phap
nay doi hoi phai c6 thong tin day du vé dbi tugng duoc bao vé: dic tinh nhiét cia
d6i twong, phuong thirc 1am mat.

Ngoai chitic ning theo ché do nhiét nhu trén, role 7UT613 con chdng qua tai theo
dong, tc 1a khi dong dién dat dén ngudng canh bao thi tin hiéu canh bao ciing
dugc dua ra cho du d6 tang nhiét do 0 chua dat tdi cac ngudng canh bao va cit.

Chtre ning chdng qua tai c¢6 thé duoc khod trong trudng hop can thiét thong qua

dau vao nhi phan.
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4.2. RO LE HOP BO QUA DONG SO 7SJ64
4.2.1. Gioi thiéu tong quan veé role 75J64.

Hinh 4-6.Ro le 7SJ64

SIPROTEC4 7SJ64 la logi ro le diwoc dUing bdo vé va kiém soat cac 1¢ dwong day
phan phéi va dwong day truyen tdi véi mei cap dign &p, mang trung tinh néi dat,
noi dit qua dién tré thap, néi dit bir dién dung. Ro le ciing phu hop dung cho
mach vong Kin, mang hinh tia, dwong day mét hodc nhiéu nguén cung cép. 7SJ64
la logi ro' le duy nhdt cia ho ro le 78J6 c6 dic diém chirc nang bao v¢ linh hogt,
c6 thé 1én téi 20 chike ning bdo vé twong ing Véi cac yéu cdu riéng. Cac chiic
ning dé sir dung, tw dgng hoa.
Role niy c6 nhitng chtic ning diéu khién don gian cho may cét va cac thiét bi

tu dong.Logic tich hop lap trinh dugc (CFC) cho phép nguoi dung thuc hién dugc
tat ca cac chirc nang san co, vi du nhu chuyén mach tu dong (khoa lién dong).
4.2.2. Cac chirc nang ciia 75764

- Bao vé qua dong co0 thoi gian (51, 51N)

- Béo vé qua dong cit nhanh (50, 50N)

- Bao vé qua dong c0 thoi gian c¢6 hudng (67, 67N)
- Bao vé chéng cham dét do nhay cao

- Béo vé thay d6i dién ap (59N/64)

- Bao vé chéng cham dét chap chon

- Béo vé chong cham dat tong trd cao (87N)
- Ham dong xung kich

- Bao v¢ dong co (14)

- Bao v¢ qua tai (49)

- Kiém soat nhiét d6 (38)

- Bao vé tan s6 (810/U)

Hoang Tién Thanh- Lép HTH2-K4687



Thiét ké bao vé role cho tram bién ap 220 kV Xudn Mai

- Bao vé cong suit (32)

- Bao vé chéng hu hong may cat (50BF)

- Bao vé dong thur tw nghich (46)

- Kiém soat thanh phan pha

- Pong bd hoa (25)

- Ty dong dong lai

- Pinh vi su ¢6 (21FL)

- Lockout (86).

* Chtrc nang diéu khién / logic 1ap trinh duoc.

. biéu khién may cat va dao cach li.
. biéu khién qua ban phim, dau vao nhij phan, hé thong DIGSI 4 hoic SCADA.
. Nguoi str dung cai dat logic tich hop lap trinh dugc (cai dat khoa lién dong).
* Chtrc nang giam sat.
. Do gia tri dong lam viéc
. Chi thi lién tuyc.
. Pong ho thoi gian.
. Giam sat dong ngat mach.
. 8 biéu d6 dao dong ghi 15i.
* C4c cong giao tiép
. Giao dién hé thdng.
Giao thac IEC 60870 — 5 — 103.
PROFIBUS - FMS/ - DP.
DNP 3.0/ MODBUS RTU
. Cung cip giao dién cho DIGSI 4 ( modem) / Po nhiét 6 (RTD — box)
. Giao dién ¢ mat trudce role cho DIGSI 4.
. Pong bo thoi gian thong qua IRIG B / DCF 77.

Bic¢u do cac chirc nang cua ro le dugc chi ra nhu sau:
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W RTD = resistance temperaturs detactor

4.2.3. Pac d,ié)m cau tric cia 7564
H¢ thong vi xur 1i 32 bit.

Thuc hién xtr 1i hoan toan bang tin hiéu sé cac qua trinh do luong, iy mAau,

hoé céac dai luong dau vao tuong tu.

Hinh 4-7.Biéu d6 chirc ning cua 7SJ64

LSUR2 100

7]
O~

Khéng lién hé vé dién gitra khdi xu If bén trong thiét bi v6i nhirng mach bén

ngoai nhd bd bién d6i DC, cac bién dién ap dau vao twong ty, cac dau vao ra

nhi phan.

Phat hién qua dong céc pha riéng biét, dong dién tong.

Chinh dinh don gian bang ban phim hoic bang phan mém DIGSI 4.

Luu gitr so liéu sy ¢o...

Trén hinh 4-8, thé hién cau tric phan cing cia role 7SJ64.
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Bo bién d6i ddu vao ( M1 ) bién d6i dong dién thanh céc gié tri phl hop véi

bo vi xir 1i bén trong cua role. Co bén dong dau vao & MI gdm ba dong pha,

mot dong trung tinh, ching duoc chuyén t6i taing khuyéch dai.

Tﬁng khuyéch dai dau vao IA tao céc tin hiéu té)ng trd cao tur cac tin hiéu

analog dau vao. NG cd cac bo loc tdi uu vé dai thong va tde do xir 1i.

Tang chuyén doi tuong tu — s6 ( AD ) bao gdm bd don kénh, bo chuyén doi

tuong ty — s6 ( A/D ) va nhitng modul nhé dé truyén tin hiéu sb sang khi vi

xu 1.
oM A AD. G OA
| P
IA L 3|'i N —H— Error :
o 21G :
! 'd H Run ]
o 3% Il - i
- |
I ) s n n
C | §|t / ] % = I"Status
! f _ I
G/ s =g !
. v
INs | 3 C ~ / !
I > ] | 1 Qutput Relays, i
VA | 3|(‘ | [ User- ,
' e / 1 Programmable i
I |
i 'S
ve 3¢ | ]
i _ —|§|— LEDs on the :
ve — 3¢ “ FrontPanel, |
I S f i User i
I I'd e
\Va : % ¢ A e >~ Programmable :
1 . i
[ = g | l Display on the '
I Operator @ |: I "\ Front Panel : :
I Control EEE %E TSI
! Panel 3 L
- 7 ~=-= Front PC Interface '« —-» To PC
| SlEaauE  Front PC Interface | .
: Binary Inputs, | _ IﬁE.Ta—r Eigr:ﬁ:;____{‘__'r_' PC/Madem/
I User- i | Interface v RTD-Box
= Programmabla L
" !
:‘E l:: ——— - System Interface a4 To SCADA
1 I
| S — a
| |r ____________ 1 :
[ PS F=-- -| Additional Inteﬁacel-w- T RTD-Box
| e E——
Vaux | WE Fower Suppl 1 Time Loy Bg
; = ’ "=~ Synchronizaton 1+ 1 CF77
i ' !, IRIGB

Hinh 4- 8 Céu trac phan cling cua 7SJ64
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- Khéi vi xtr 1i uC bao gém nhiing chirc ning diéu khién, bao vé, xir li nhiing dai

lugng do duogc. Tai day dién ra cac qua trinh sau:

. Loc va sap xép cac dai luong do.

. Lién tuc giam sat cac dai lugng do.
. Giam sét cac diéu kién 1am viéc cua tung chirc nang bao veé.
. Kiém soat céc gi tri gidi han va thu tu thoi gian.
. Pua ra cac tin hiéu diéu khién cho cac chirc nang logic.
. Luu gitr va dua ra cac thong sd su ¢d phuc vu cho viée tinh toan va phan

tich su co.

. Quan 1i s van hanh cua khdi va cac chirc nang két hop nhu ghi dir liéu,

d6ng ho thoi gian thuc, giao tiép truyén thong,

4.2.4. Chirc nang bao vé qua dong dién co thoi gian.

- Nguoi str dung c6 thé chon bao vé qua dong dién co6 dac tinh thoi gian doc lap
hoac phu thudc.

- Céc dic tinh c6 thé cai dit riéng cho cac dong pha va dong dét. Tat ca cic ngudng
la doc lap nhau.

- V&i bao vé€ qua dong cd thoi gian doc 1ap, dong dién cac pha dugc so sanh vaoi gia
tri dat chung cho ca ba pha, con viéc khdi dong 1a riéng cho ting pha, dong ho cac
pha khoi dong, sau thoi gian dat tin hiéu cat duoc gui di.

- V6i bao vé qua dong co thoi gian phu thude, duong dic tinh ¢6 thé duoc lua chon.
Role 7SJ64 cung cap du cac loai bao vé qua dong nhu sau:

50 :Bao vé qua dong cat nhanh, co tré hodc khong tré.

50N: Bao vé qua dong tht ty khong cit nhanh, c¢6 tré hodc khong tré.

51 :Bao vé qua dong véi dac tinh thoi gian doc 1ap hoac phu thudc

51N: Bao v€ qua dong thir tu khong vai déc tinh thoi gian doc 1ap hodc phu
thudc.

50Ns, 51Ns: Chong cham dat c6 d6 nhay cao, cit nhanh hodc c6 thoi gian.
Loai bao vé qua dong, qua dong thtr ty khong voi dac tinh thoi gian phu thuge
ctia 7SJ64 co thé hoat dong theo chuan dudng cong cta IEC hoic dudng cong
do ngudi dung thiét lap.
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Operate Time
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Operate Time
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Bdc tinh cuc doc
Hinh 4.12.Déc tinh thoi gian cua bao vé qua dong
Céc cong thic biéu dién cac duong dic tinh trén 1a:
- Dic tinh dbc binh thudng (normal inverse) :

0,14
AR
p

- Dac tinh rat doc (very inverse) :

t —

]
32

18
0.8
0.4
02
0.1
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13,5

= Ak
Tt ©
- Pic tinh cuc dbc (extremely inverse) :
. = 80 ¢
=———t, (s
ny-1"®
Trong do:
-t :thoi gian tac dong cua bao v¢  (sec)
- tp : bo1 sO thoi gian dat (sec)
- | :dong dién su co (kA)

- lp : dong dién khoi dong cua bao vé (kA)
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CHUONG 5

TINH TOAN CAC THONG SO CUA ROLE, KIEM TRA SU
LAM VIEC CUA BAO VE
5.1.CAC SO LIEU CAN THIET PHUC VU TRONG TINH TOAN BAO VE.

Bang 5-1
Phia
. 220 kv 110 kV 22 kV
Thoéng so
Cong suat danh dinh
125 125 25
(MVA)
Dién ap danh dinh (kV) 225 115 23
Dong dién danh dinh (A) 320,8 627,6 627,6
T6 dau day Y Y A-11
Ti s6 may bién dong 400/1 800/1 800/1
bién ap cuc dai
247,5 115 24,15
Umnax (KV)
Dién ap cuc tiéu Upin (KV) 202,5 115 21,85
Dién ap dat Uy(kV)
U, =2. U max -Unmin 222,75 115 22,94
U max T U min

5.2. NHUNG CHUC NANG BAO VE DUNG ROLE 7UT613.
5.2.1. Khai bao théng sé mdy bién dp.

Viéc chinh dinh cac théng s cai dit cho timg chirc ning duoc thuc hién trong cac
khdi chtrc ning twong tng. Trong mdi khdi, cac théng sé c6 thé chinh dinh bang

cach bam cac phim trén bé mit role.
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Tir nhitng thong s6 danh dinh cta may bién ap, role tu dong tinh toan dé thich
g véi t6 dau day va dong danh dinh ctia cac cudn day theo cong thirc da lap san.
role can nhirng thong s6 sau cho mdi cudn day:

. COng suit danh dinh Sgg (MVA).

. Dién &p danh dinh Uy (KV).

. Dong dién danh dinh I (A).

. T6 dau day.

. May bién ap co diéu chinh duéi tai thi khdng khai bao dién ap danh dinh ma khai
bao dién ap U, theo cong thire sau:
U max .U min
U max T U min

Ud:2'

Trong d6 Umax ,Umin 12 gid tri dién ap cuc dai va cuc tiéu c6 thé dat dugc khi thay

d6i dau phan ap.
Khai bao thong s6 may bién ap nhu trong bang 5-2.
Bang 5-2
Dia chi Céac lya chon Cai dat Noi dung
311 0.4 + 800 kV 225 kV Dién ap phia cao ap
0.2 +5000 ) .
312 125 MVA | COng suat cudn cao ap
MVA
Solid Earthed _ . ,
313 Solid Earthed | Trung tinh noi dat truc ti€p
Isolated
Y
314 D Yn Cudn cao ap ndi sao
Z
321 0.4 + 800 kV 115 kV Dién ap phia trung ap
322 0.2 +5000 125 MVA | Cong suat cudn trung ap

Hoang Tién Thanh- Lép HTD2-K4695



Thiét ké bao vé role cho tram bién ap 220 kV Xudn Mai

MVA
Solid Earthed _ . ,
323 Solid Earthed | Trung tinh noi dat truc ti€p
Isolated
Y
324 D YN Cudn trung ap ndi sao
Z
325 |0+11 0 T6 dau day
331 0.4 + 800 kV 23 kV Dién ap phia ha ap
0.2 +5000 ) .
332 25 MVA Cong suat cudn ha ap
MVA
Solid Earthed ,
333 Isolated Trung tinh cach dat
Isolated
Y
334 D D Cudn ha ap ndi tam giac
Z
335 |0+11 11 T6 dau day
1+ 100000 A Dong dién 1am viéc phia cao
372 320,8 A ]
ap
1+ 100000 A Dong dién lam viéc phia
373 627,6 A ]
trung ap
1+ 100000 A Dong dién lam viéc phia ha
374 627,6 ]
ap

5.2.2. Churc nang bao vé so léch co ham.
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Dong so léch muc thap Ipiee > 14 gia tri khoi dong ctia dong so léch doan a (Hinh 5-
1), gié tri ndy biéu thi d6 nhay cua bao vé khi xét dén dong khdng can bang cb dinh
qua role, trong ché do 1am viéc binh thuong thi:

IpiFr >= Kat. Ik
Ka: hé s6 an toan; Ky=1,2 + 1,3
lcce 1a dong dién khong can bang, trong trudng hop binh thuong, theo nguyén Ii
do ludng ciia role 7UT613 thi dong so léch bang khong, tuy nhién trong thyuc t& no
do dugc dong khong can bing bao gdm nhitng thanh phan sau:
lkce= (Kan-Kkek.fi + AU).lugs
Kan 12 hé s& dong nhat may bién dong, Kg,=1.
Kick 12 hé s6 ké dén anh hudng cua thanh phan khong chu ki ciia dong ngidn mach
trong qua trinh qua do, Kxck= 1.
f, : sai sb tuong ddi cho phép cua BI, f; =0,1.
AU 14 pham vi diéu chinh dién ap ctia dau phan ap, véi pham vi diéu chinh
+8x 1,25 % =10 %, AU=0,1.
laas: dONg dién danh dinh cua may bién ap (liy phia 220kV 1am phia co ban).
Do d6 Iprr>=(1,2+1,3)(1.1.0,1 +0,1).1445
Ipire > = (0,2 + 0,3). lygs

IDIFF>

Thuong chon Ipjr >+ =0,3

IddB
Do dbc ciia doan dic tinh b dam bao cho role lam viéc tin cay trong trudng hop
khéng can bang xay ra do sai sd ctia BI va su thay d6i dau phan ap cua may bién ap
khi dong ngén mach khong 16n. Theo nha san xuat, chon o;=14°, vay Kpp= tgoy=
0,25 (Kb 1a hé s6 hdm doan b), SLOPE 1 = 0,25.
Do dbc clia doan dic tinh ¢ c6 mac do hdm Ién hon, nhim dam bao cho role

lam viéc trong diéu kién dong khdng can bang 16n, BI bi bdo hoa khi c6 ngan mach
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ngoai. P dbc nay duoc xac dinh theo do 16n cua goc o, Nha san xuat dd dit sin
trong role diém co s¢ 12 2,5 va a,=26,56°, SLOPE 2=0,5.
Ngudng thay d6i hé s6 hdm thi nhat:
I 0,3

_ _DIFF> _ _
ISl_ 112

K, 025

Dong so léch mirc cao Ipr »- 1a gidi han phia trén duong dac tinh (doan d),
doan dic tinh nay phy thudc vao gia tri dong ngan mach ciia may bién ap. Khi ngin
mach trong vung bao vé, dong so léch 16n hon gia tri Ipier > thi role tac dong ngay

lap tirc khong ké mirc d6 dong hdm, ngudng nay thuong duoc chinh dinh & muc khi

lan dong

ngan mach ¢ dau ra may bién ap va dong su cd xuét hién 16n hon 0 v
N 70

danh dinh ctia may bién ap, UST%=10,78% —

1cy = 9,3. Vay ta chon gia tri Ipjrr >>
0

N
= 9,3.144s. Ta c6 ngudng thay d6i hé s6 hdm thi hai:

L I, SLOPE2 2505 .
% SLOPE2-SLOPE1 ~ 0,5-0,25 ~

| . 93
lo, = —2FE>=> 4 = ’—+2,5 =
% SLOPE2 " T 0,5 21,1

I, =15, .SLOPE1=5.0,25=1,25

e Pham vi hdm bd sung nhiam tranh cho role tic dong nhim khi BI bdo hod manh
khi ngan mach ngoai liy bang 7.

e Ty 1¢ thanh phan hai bac hai dat dén ngudng chinh dinh, tin hi¢u cat s& bi khoa,
tranh cho role khoi tac dong nham (15%).

e Thoi gian tré cua cip Ipjee > 14 0s.

e Thoi gian tré cla cép Ipiee >> 12 0s.

5.2.3. Bdo vé chong cham dat han ché (REF)

I-REF= Ky . 1% 1445
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Ko = 1,2 : hé sb an toan.

f% = 0,1 : sai s6 16n nhat cia may bién dong.
|-REF:1,2.0,1.|ddB = 0,12 IddB
. Chon dong dién khéi dong : I-REF> =0,3. Iy

. Do ddc cua duong dac tinh : SLOPE =0

. Thoi gian tré tac dong : TI-REF>=0s
Bang 5-3
Dia chi Céac lya chon Cai dat Noi dung
1201 OFF
ON
ON Dat chirc nang bdo vé so léch

Block relay for trip

commands
1206 OFF . .
ON Ham bang song hai bac hai
ON
Dong so léch mirc thip
1221 0.05..2.00 I/In0 0.30 I/In0
lpire > = 0,3.14a8
1226A | 0.00..60.00sec;cc 0.00sec | Thoi gian tré ctia cap Ipire »
Dong so léch mirc cao
1231 0.05..35.0 I/In0 9.3 1/In0
Ipire >> = 9,3.l4as
1236A | 0.00..60.00sec; o 0.00sec | Thoi gian tré cta cap Ipjer >>
1241A |0.10..0.50 0.25 Do doc doan dic tinh b
1242A |0.00..2.00 I/In0 0.00 I/In0 | Piém co s& cla doan dic tinh
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b
1243A [0.25..0.95 0.50 D¢ doc doan dic tinh ¢
1244A |0.00..10.00 I/In0 2.50 1/In0 | Piém co s& cua doan dic tinh ¢
1261A | 2.00..15.00 I/In0 7 1/In0 NguGng cho phép ham ho sung
tac dong
1271 10..80% 15% Ti 1é thanh phan hai bac hai
1301 OFF ON Bat chirc ning bao vé chdng
ON cham dat han ché (REF)
1311 0.05..2.00 I/In 0.3 l/In Dong khoi dong ctia bao vé
REF
1312A | 0.00..60.00 sec;oc 0.00 sec | Thoi gian tré ciia bao vé REF
1313A [0.00..0.95 0.00 Do doc ciia duong dic tinh

Tir nhitng thong s6 chinh dinh ¢ trén, ta xay dung dugc dudng dic tinh 1am viéc

cua role 7UT613 nhu hinh 5-1.

I DIFF

I
10 4

1 S
9 A |
8 %
7 N
! ]
6 %
5 4
7 Ving t,c ®ng |
4 :
|
]
o] // I
]
]
e - |
1,=1,25 .| __. VTng h-m ba sung !
1 N a v ~ g ]
Z 1
low >=0,3 =7 . I |
LI T 1 1 T T T T T T T T T T T T T n

\ ! o leesy

4, 2 3 4 5 6 7 8 9 10 12 13 14 15 16 17 18 19 20 2} |

! 1 | N

|51:1,2 |52:5 |53:21,1

Hinh 5-1. Bdac tinh tac dong cua bdo vé so léch co hdm,

Hoang Tién Thanh- Lép HTH2-K46100



Thiét ké bao vé role cho tram bién ap 220 kV Xudn Mai

5.3. NHUNG CHUC NANG BAO VE DUNG ROLE 7SJ64.
5.3.1 Bao vé qua dong cit nhanh, I>>(50)

Dong dién khoi dong cua role nay dugce xac dinh theo diéu kién:
la= Kat-'Nng.max, KA
Trong d6 : K- hé s6 an toan, Ky = 1,2+1,3. Chon Ky = 1,2;
INng.max- dONg nga"m mach ngoai I6n nhét, KA.
Dong khoi dong phia thir cdp cua BI dugc xac dinh theo diéu kién:

I
IkdI>> = n_kd.103’ A

Trong dé: ny- ty s6 bién dong twong tng.

Bdo vé qud dong cit nhanh dat o phia 220 kV
Lrgmee = MAX {1 s Tiomae § AU 1BI. Inng.max =6,803-Ngén mach dang N tai Ny,

nguén cung cép SNmax, 1 May bién ap lam viéc.

INng.maX = 6,803ch1:6,8030,328:2,231 kA,

Ikdl = 1,22,231 = 2,678 kA

lkgis> = 2678 192 _ 6,695 A

400/1

5.3.2 Bao vé qua dong, 1>(51)

Dong dién khoi dong cta role nay chon theo diéu kién sau:
KK

g = Jdas = K. laas, KA

Trong d6 : Ky~ hé s6 an toan, Ky = 1,2+1,3. Chon Ky = 1,2;
K- hé s6 mo may, Ky, = 1,2+1,3. Chon Ky = 1,2;
K, - hé sb tro vé, K, = 1 ddi vdi role sd;
K - hé sd chinh dinh, K =1,5+1,6.Chon K = 1,6
Dong khoi dong phia thir cdp cua BI dugc xac dinh theo diéu kién:

|
IkdI> = ﬂ-losi A
n
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Trong dé: ni- ty sb bién dong twong tng.

1) Bdo vé qua dong dat ¢ phia 220 kV
a1 = 1’6|ddB(220) = 0,513 KA;
0,513

lais = ——.10° =1283 A
I 10071

2) Bdo vé qua dong dat ¢ phia 110 kV
Ikd2: 1’6|ddB(110) =1,004 kA,

1,004
loop = ———.10% =1.255 A
ka2 80071

3) Bdo vé qua dong dat ¢ phia 22 kV
Ikd3: 1;6-IddB(22) =1,004 kA,

1,004
lase = ———.10% =1.255 A
KT 80071

Bao vé qua dong str dung déc tinh thoi gian doc lap
e Phia 22 kV:
Thoi gian cit ctia bao vé dudng ddy tp = 1sec, At = 0,3 sec nén :
t=1t + At = 1+0,3 =1,3 sec
e Phia 110 kV
Thoi gian cit cia bao vé dudng day tp = 1sec, At = 0,3 sec nén:
t=1t + At = 1+0,3 =1,3 sec
e Phia 220 kV:
Thoi gian cit ctia bao vé dudng ddy tp = 1sec, At = 0,3 sec nén :
t=1t + At=1+0,3 =1,3 sec

5.3.3 Bao vé qua dong thir tw khong, I,>(51N)
Dong dién khéi dong cua role nay dugc chon theo diéu kién sau:
lowar- =(0,2+0,3). lagar
Trong do6: I4ge- DONG danh dinh cta BI, Iyp= 1A
loka>= 0,3.1 = 0,3A
Bao vé nay chi dat cho 2 phia 220 kV va 110 kV.

Céc thdng sb cai dat cho ro le 7SJ64 phia 220 kV theo bang 5-4 :
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Blng 5-4
Dia chi Cac lya chon Cai dat Noi dung
1201 ON ON Bat chirc nang qua dong
OFF cat nhanh
1202 0,10..25,00A 6,695A Dong khoi dong qua dong cat nhanh
1203 0,00..60,00sec 0,00sec Thoi gian tic dong qua dong cat nhanh
1207 0,10..4,00A 1,283A Dong khoi dong cua bao vé qua dong
Normal Inverse
1211 Very Inverse User Chon dac tinh thoi gian cho bao vé
Extremly Inverse | Character qua dong, t=const
User Character
1301 ON ON Bat chirc nang qua qua dong thir tu
OFF khong
1307 0,10..4,00 0,30A Dong khoi dong qua dong thir tu
khong
4201 ON ON Bat churc nang qua tai
OFF
4202 0,10..4,00 1,10 Hé s6 k
4203 1,0..999,9min 100,0min Hang s6 thoi gian
4204 50..100% 82% Canh bao trang thai nhi¢t
7001 ON ON Bat chirc ning chong may cat hong
OFF 50BF
7005 | 0,00..60,00sec;oc 0,25sec Thoi gian tré ctia SOBF

Céc thdng sb cai dat cho ro le 7SJ64 phia 110 kV theo bang 5-5:

BEng 5-5

bia chi

Cac lya chon

Cai dat

No1 dung
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1201 ON ON Bat chirc nang qua dong
OFF
1207 0,10..4,00A 1,255A Dong khoi dong cua bao vé qua
dong
Normal Inverse
1211 Very Inverse User Chon dac tinh thoi gian cho bao vé
Extremly Inverse | Character qua dong, t= const
User Character
1301 ON ON Bat chirc nang qua dong tha tu
OFF khong
1307 0,05..4,00A 0,30A Dong khoi dong qua dong thi tu
khong
4201 ON ON Bat chirc nang qua tai
OFF
4202 0,10..4,00 1,10 Hé s k
4203 | 1,0.999,9min | 100,0min Hang s6 thoi gian
4204 50..100% 82% Canh bao trang thai nhiét
7001 ON ON Bat chirc ning chong may cat hong
OFF 50BF
7005 | 0,00..60,00sec;oc | 0,25sec Thoi gian tré ctia SOBF

Céc thdng sb cai dat cho ro le 7SJ64 phia 22 kV theo bang 5-6:

BEIng 5-6
Dia chi Céac lya chon Cai dat Noi dung
1201 ON ON Bat chirc nang qua dong
OFF
1207 0,10..4,00A 1,255A Dong khoi dong cua bao vé qua dong
Normal Inverse
1211 Very Inverse User Chon dac tinh thoi gian cho bao vé qua
Extremly Inverse | Character dong, t= const
User Character
4201 ON ON Bat chirc nang qua tai
OFF
4202 0,10..4,00 1,10 Hé s k
4203 1,0..999,9min | 100,0min Hang s6 thoi gian
4204 50..100% 82% Canh bao trang thai nhiét
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7001 ON ON Bat chirc ning chong may cat hong
OFF 50BF
7005 | 0,00..60,00sec;oc | 0,25sec Thoi gian tré ctia SOBF

5.4.KIEM TRA SU LAM VIEC CUA CAC BAO VE
5.4.1. Bao vé soléch, Al (87)
1) Ngin mach ngodi ving bdo vé
Trén Iy thuyét khi ngdn mach ngodi viing bao vé dong so léch s& bang khong.
Tuy nhién, thuc té bao vé s& do dugc dong so léch theo biéu thirc:
lsi = oo = (Kan. Kicek- fit AU gsc) . Inng.max
Trong d6: Kg, - Hé s6 ddng nhét cia may bién dong, Kg,= 1;
Kiek - Hé s6 ké dén anh hudng cta thanh phan khéng chu ky cua
dong nga"m mach trong qua trinh qua do, Ky = 1;
f, - Sai sd tuong ddi cho phép cua BI, fj=1;
AUg-Pham vi diéu chinh dién ap cua dau phan ap, AUg = 0,1;
INngmax- DONQ dién ngan mach cuc dai ngodi ving bao vé
Suyra: lg=0,2.Inngmax
Dong hdm duoc xac dinh theo biéu thuc:

In= 2-INngmax

Hé s an toan hdm cua bao vé so 1éch duoc xac dinh theo biéu thirc:

I
— 'H
KatH - |
Hit

Trong do6: Iy - dong dién hdm tinh toan.

a) Ngan mach phia 110 kV (N2)
IN2ngmax = l1Bimax = 6,803 (dé loai dong thur tu khong)
(Ngdn mach dang N2® ,nguon cung cdp Snmax, IMBA 1am viéc déc ldp (bing 2-2))
lsi2 = 0,2.In2ngmax = 0,2.6,803 = 1,361
Ih2 = 2. In2ngmax = 2.6,803 = 13,61
Nhu vay cit dudng dic tinh ¢ nén:
1,361 _
lhow = st 2,5=5,222
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13,61
Kany =——==2,61
atH2 5,222

b) Ngan mach phia 22 kV (N3)

IN3ngmax I1Blmax - 0 831
(Ngcfn mach dang N3C® ), nQUOn cung cap Skmax, LMBA lam véc doc ldp (bdang 2-3))

Itz = 0,2. Inangmax §E3$ =0,2.0831°> 125 = 0,831

Nhu vy cat dudng dic tinh b nén:

0,831
s = ——=3,324
Hatt = 025

8,31

Katiz = oo = 2,
atH2 3.324

2) Ngdn mach trong ving bdo vé
Khi ngan mach trong ving bao vé, dong dién so 1éch Iy lubn bang dong ham
Iy do do6 theo ly thuyét role ludn tic dong. Kiém tra sy 1am viéc cua role ta
kiém tra do nhay:

IsI

sltt
Trong do: Igy- dong so Iéch tinh toan
(tinh dya trén dac tinh lam viéc cua role)
a) Ngin mach phia 220 kV (N1

Dong so léch trong viing bé nhit :

lgp = 1y = 9,842
(Ngcfn mach N'1® nguén cung ccfp Skmin ,2MBA lam viéc song song, bang 2-1)
Nhu vay cit dudng dic tinh ¢ nén:

It = (9,842 —2,5).0,5 = 3,671

D0 nhay cua bdo vé:

Koy = 9842_268

3,671
b) Ngin mach phia 110 kV (N2')
Dong so léch trong viing bé nhit :
lsio = lyp = 4,245
(Ngcfn mach N2@ nguén cung ccfp Skmin ,2MBA lam viéc song song
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(bang 2-2))
Nhu vay cit duong dic tinh b nén:
lsi2te = 4,245.0,25=1,106
D0 nhay cua bdo vé:
4,245
n2 — m =4
¢) Ngin mach phia 22 kV (N3)

Dong so léch trong viing bé nhit

— — 125 _
lsiz = Ihs —0,686.2—5 =3,43

( Ngdn mach N3, nguén cung cdp Smin , 2MBA 1am viéc déc ldp (bang 2-3))
Nhu vy cat dudng ddc tinh b nén:
I3t =3,43.0,25=0,858
D0 nhay cua bao vé:
_ 343

N3~ oo

0,858
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5.4.2.Bao vé chong cham dat han ché, Al (87N)
Do nhay duoc xac dinh theo biéu thirc:

Koo = 3.l onmin
IOkd
Trong d6:  Ionmin- tri sb dong nga"m mach thir tu khéng nho nhat tai chd ngén
mach trong vung bao vé;
+ Diém N’1
loka - tri s6 dong khoi dong, Iog = 0,3.1ga1sr = 0,3.400 =120 A .
Dong tha ty khéng nho nhit qua bao vé:
125
J3.220
(Dang ngcfn mach N3, nguén cung ccfp Skmin ,AMBA lam viéc, trang 30)
D0 nhay cua bao vé :
_ 3.23438
T 120

=58,6

+ Piém N2
loka - tri s6 dong khoi dong, Towg = 0,3.1gq2m1 = 0,3.800 =240 A .
Dong tha ty khéng nho nhit qua bao Vé:

lonmin = 1703. 22 =1117.3A
V3.110

(Dang ngcfn mach N2W, nguén cung ccfp Skmin» 2MBA lam viéc, trang 40)
D0 nhay cua bao vé :

_3.1117.3
n0 —

=13,97

5.4.3.Bao v¢ qua dong, 1> (51)
D0 nhay cua bao vé dugc xac dinh theo biéu thuc:

kd
Trong do:
lwa - DONg khoi dong cuia bao vé.
1,Bdo vé qua dong phia 220 kV

125
= 0,225 kA
J3.220

INlmin = 0,686
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Inimin - DONG ngén mach cuc tiéu qua vi tri dat bao vé khi c6 su cd phia bén

kia may bién ap: Inmin= min { Inzmin » Inamin}

(Dang ngdn mach N3®, nguén cung cdp Smin, 2MBA 1am viée song song,

bang2-3)
Ikdl = 0,674 kA
Ko = 222520333 < 1
0,674

Trong trlllIng hlp nay blo vl khung nhly, 00 tOng 00 nhOy chyng ta s dng blo

vl thanh phln thQ t0 nghlch:
Diing Uilln khli O0ng 000c chln theo Oillu kiln:

125
Lo = 0,300 = 0,3.

— 0,098 KA
J3.220

00 nhOy cOa bOo v:
I

K — 21BImin
2nl

I2kdl

Trong 0u: I,;5,mi,- Diing thO t0 nghOch nh0 nh0t qua 1BI

I>181min = 0,396. \/%22520 = 0,13 kA
013
Konp = ——==1326
211~ 0,008

2,Bdo vé qua dong phia 110kV
Inamin = 4,245,222 = 2 785 kA

J3.110
(Dang ngdn mach N2, nguén cung cdp Smin, 2MBA 1am viée song song,
bang 2-2)
la2 = 1,318 KA

K= 27222 113
1,318

3,Bdo vé qua dong phia 22kV

Inamin = 0,686,222 = 2 26 KA

J3.22
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(Dang ngdn mach N3®, nguén cung cdp Smin, 2MBA 1am viée song song,

bang 2-3)
Ikd3 = 1,318 kA
=220 -1 715
1,318

5.4.4.Bao vé qua dong thir tw khong, I,> (51N)

D0 nhay cua bao vé dugc xac dinh theo biéu thuc:

KnO — 3'||0Nmin
Okd
Trong do: Ionmin — DONG thir tu khong cuc tiéu khi nga"m mach trén thanh
gop phia bén kia may bién ap. Vi ta chon hé s6 k = 0,3 , nén hé s6 do nhay ctia bao
Vvé giéng voi bao vé 87N.
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