Tinh toan ngin mach cac dang trong ché do khong tai

tai bus A.

Két qua thu dwoc nhu sau:

Ngin mach mét pha cham dat, dong ngin mach 13 10.135pu goc pha 13 -82.43,

cac két qua dién &p va dong khéc trén cac bus nhu sau:

Dién ap cac bus:

Phase Phase Phase Phase Phase
Number | Name Volt A Volt B Volt C Ang A Ang B Ang C
1 A 0 0.86603 | 0.86602 | O -90 90
2 phu1 0.33878 | 0.88244 | 0.88243 | O -101.07 | 101.07
3 phu 2 0.33878 | 0.88244 | 0.88243 | 0 -101.07 | 101.07
4 C 0.33034 | 0.86609 | 0.89691 | -5.45 -100.94 | 100.56
5 B 0 0.86603 | 0.86602 | O -90 90
6 C 0.33034 | 0.86609 | 0.89691 | -5.45 -100.94 | 100.56
7 B' 0 0.86603 | 0.86602 | O -90 90
8 D 0.73148 | 0.90587 | 0.9731 -5.72 -113.69 | 111.96
9 phu3 0.88479 | 0.95857 | 0.98619 | -2.01 -117.47 | 116.64
10 phu4 0.88479 | 0.95857 | 0.98619 | -2.01 -117.47 | 116.64
11 phu6 0.87176 | 0.95398 | 0.98484 | -2.27 -117.16 | 116.25
12 phu5 0.88479 | 0.95857 | 0.98619 | -2.01 -117.47 | 116.64
13 D' 0.73148 | 0.90587 | 0.9731 -5.72 -113.69 | 111.96
14 E 0.74081 | 0.9075 | 0.97511 | -5.69 -113.96 | 112.21
15 F 0.73901 | 0.90794 | 0.97402 | -5.58 -113.89 | 112.18
16 E' 0.75522 | 0.91244 | 0.97603 | -5.27 -114.34 | 112.66
17 F' 0.73901 | 0.90794 | 0.97402 | -5.58 -113.89 | 112.18
Dong trén cac may phat:
Fault Data - Generators
Phase Cur | Phase Phase Phase Phase Phase
Number | Name | A Cur B CurC Ang A Ang B Ang C
2 phu1l | 1.69374 0.84687 0.84687 -90 90 90
3 phu 2 | 1.69374 0.84687 0.84687 -90 90 90
9 phu3 | 0.80969 0.40484 0.40484 -75 105 105
10 phu4 | 0.80969 0.40484 0.40484 -75 105 105
11 phu6é | 0.7415 0.37075 0.37075 -75 105 105
12 phu5 | 0.80969 0.40484 0.40484 -75 105 105
16 E' 0.25746 0.12873 0.12874 -74.38 105.62 105.63




Dong trén cac dwong diy va bién ap:

Fault Data - Lines

Phase Phase Phase Phase | Phase Phase
From From | To To Cur A|{Cur B|[Cur C|Cur A|[Cur B|Cur C
Number | Name | Number | Name | Circuit | Xfrmr | From From From To To To
2 phut | 1 A 1 Yes 1.6937 0.84687 | 0.84687 | 5.0621 | 2.5411 | 2.5411
3 phu2 | 1 A 1 Yes 1.6937 0.84687 | 0.84687 | 1.6939 | 0.8467 | 0.8467
1 A 4 C 1 No 1.6313 0.81559 | 0.81559 | 1.6313 | 0.8156 | 0.8156
1 A 5 B 1 No 0 0 0 0 0 0
1 A 5 B 2 No 0 0 0 0 0 0
1 A 8 D 1 No 1.79682 | 0.89836 | 0.89836 | 1.79682 | 0.89836 | 0.89836
4 C 6 c' 1 Yes 0.00002 | 0.00002 | 0.00002 |0 0 0
4 C 6 c 2 Yes 0.00002 | 0.00002 | 0.00002 |0 0 0
4 C 8 D 1 No 1.63129 | 0.81563 | 0.81563 | 1.63129 | 0.81563 | 0.81563
5 B 7 B' 1 Yes 0 0 0 0 0 0
5 B 7 B' 2 Yes 0 0 0 0 0 0
9 phu3 |8 D 1 Yes 0.80969 | 0.40484 | 0.40484 | 0.8097 | 0.40483 | 0.40483
10 phu4 |8 D 1 Yes 0.80969 | 0.40484 | 0.40484 | 0.8097 | 0.40483 | 0.40483
11 phué |8 D 1 Yes 0.7415 0.37075 | 0.37075 | 0.7415 | 0.37075 | 0.37075
12 phu5 |8 D 1 Yes 0.80969 | 0.40484 | 0.40484 | 0.80969 | 0.40484 | 0.40484
8 D 13 D' 1 Yes 0.00001 | 0.00001 | 0.00001 |O 0 0
8 D 13 D' 2 Yes 0.00001 | 0.00001 | 0.00001 |O 0 0
8 D 14 E 1 No 0.07386 | 0.03693 | 0.03693 | 0.07386 | 0.03693 | 0.03693
8 D 14 E 2 No 0.07386 | 0.03693 | 0.03693 | 0.07386 | 0.03693 | 0.03693
8 D 15 F 1 No 0.10979 | 0.05489 | 0.05489 | 0.10979 | 0.05489 | 0.05489
14 E 15 F 1 No 0.10978 | 0.05489 | 0.05489 | 0.10978 | 0.05489 | 0.05489
14 E 16 E' 1 Yes 0.12873 | 0.06436 | 0.06437 | 0.12873 | 0.06436 | 0.06437
14 E 16 E' 2 Yes 0.12873 | 0.06436 | 0.06437 | 0.12873 | 0.06436 | 0.06437
15 F 17 F' 1 Yes 0 0 0 0 0 0
15 F 17 F' 2 Yes 0 0 0 0 0 0
15 F 17 F' 3 Yes 0 0 0 0 0 0




Nhén xét :

khi ngén mach 1 pha thi dién 4p cta pha d6 tai diém ngén mach s& bang khéng ,
no cling lam dién &p tai cac bus ctuia 2 pha con lai cling gidm di nhung ko qua
nghiém trong, cac bus cang & xa thi dd anh hudng giam di, va hau nhu ko dang ké.
Anh huong chi yéu 1a trén pha xay ra ngan mach. Dong pha A trén cac may phat
thi cao gap 2 1an trén 2 pha con lai,tuy nhién cang gin bus A thi cao hon, cang xa
cang giam. Nhin vao cic goc pha ta thdy duoc sy mat dbi xtng khi xay ra su cb
nay.Mirc d¢ bat ddi xtg ciing rat khac nhau tily vao vi tri. Dong trén cac duong
day ciing c6 tinh chéat nhu trén, tuy nhién ta thiy c6 nhiing doan bang khong hodc
rat nho, diéu nay 1a do khi ngan mach cac bus ¢ hai dau c6 dién ap bang nhau hoic
xap xi.

Giai thich:
Khi cham dat mot pha, dong cuia cac pha duoc tinh nhu sau:

Ino =Ine =0
) . 3V
Ina =3 1Ina, =— —
L, + Lok, + Lk,
Trong do6:

Ina ,iNb JIne: 12 céc dong cua céc pha tai diém nga“'m mach.
Vx: 1a dién ap tai nut d6 truge khi xay ra ngén mach.
Zkk, : téng trd th ty thuan nhin tir diém ngén mach

Zkkl :téng trd thir tu nghich nhin tir diém ngén mach.

Zi, - tong tré thir ty khong nhin tir diém ngan mach.

Do d6 dong va ap trén cac pha 1a bat dbi ximg.



Khi ngin mach 2pha khong cham dat(B va C), dong Opu goc 13 135.07, dién ap

va dong cu thé nhu sau:

Dién ap trén cac bus

Fault Data -
Buses

Phase Phase Phase Phase Phase Phase
Number | Name | Volt A Volt B Volt C Ang A Ang B Ang C
1 A 0.99999 0.49999 0.49999 0 180 180
2 phu 0.99999 0.57971 0.57971 0 -149.6 149.6
3 phu2 | 0.99999 0.57971 0.57971 0 -149.6 149.6
4 C 0.99999 0.59917 0.55196 0 -151.62 148.94
5 B 0.99999 0.49999 0.49999 0 180 180
6 c 0.99999 0.59917 0.55196 0 -151.62 148.94
7 B' 0.99999 0.49999 0.49999 0 180 180
8 D 1 0.84525 0.76689 0 -131.78 124.72
9 phu3 |1 0.92952 0.90016 0 -124.53 121.71
10 phud |1 0.92952 0.90016 0 -124.53 121.71
11 phué | 1 0.92189 0.88885 0 -125.09 121.93
12 phu5 |1 0.92952 0.90016 0 -124.53 121.71
13 D' 1 0.84525 0.76689 0 -131.78 124.72
14 E 1 0.85161 0.77327 0 -131.44 124.35
15 F 1 0.84957 0.77292 0 -131.43 124.5
16 E' 1 0.85895 0.78595 0 -130.69 124.04
17 F' 1 0.84957 0.77292 0 -131.43 124.5

Dong trén cac may phat
Fault Data - Generators
Phase Cur | Phase Cur | Phase Ang | Phase Ang | Phase Ang

Number | Name | Phase Cur A | B C A B C
2 phu1 | 0.00003 1.46688 1.46686 0 180 0
3 phu 2 | 0.00003 1.46688 1.46686 0 180 0
9 phu3 | 0.00001 0.70124 0.70123 0 -165 15
10 phu4 | 0.00001 0.70124 0.70123 0 -165 15
11 phué | 0.00001 0.64219 0.64218 0 -165 15
12 phu5 | 0.00001 0.70124 0.70123 0 -165 15
16 E' 0.00001 0.22298 0.22297 0 -164.38 15.62




Dong trén cac dwong diy va may bién ap

Fault
Data -
Lines

Phase Phase Phase Phase Phase | Phase
From From | To To Cur A|Cur B|Cur C|Cur A|Cur B|Cur C
Number | Name | Number | Name | Circuit | Xfrmr | From From From To To To
2 phut |1 A 1 Yes 0.00003 | 1.46688 | 1.46686 | 0.00009 | 1.467 | 1.4668
3 phu2 | 1 A 1 Yes 0.00003 | 1.46688 | 1.46686 | 0.00003 | 1.4669 | 1.4669
1 A 4 C 1 No 0.00003 | 1.41279 | 1.41277 | 0.00003 | 1.4128 | 1.4128
1 A 5 B 1 No 0 0 0 0 0 0
1 A 5 B 2 No 0 0 0 0 0 0
1 A 8 D 1 No 0.00003 | 1.55613 | 1.55611 | 0.00003 | 1.5561 | 1.5561
4 C 6 c 1 Yes 0 0 0 0 0 0
4 C 6 c 2 Yes 0 0 0 0 0 0
4 C 8 D 1 No 0.00003 | 1.41279 | 1.41277 | 0.00003 | 1.4128 | 1.4128
5 B 7 B' 1 Yes |0 0 0 0 0 0
5 B 7 B' 2 Yes | O 0 0 0 0 0
9 phu3 | 8 D 1 Yes 0.00001 | 0.70124 | 0.70123 | 0.00001 | 0.7012 | 0.7012
10 phu4 | 8 D 1 Yes 0.00001 | 0.70124 | 0.70123 | 0.00001 | 0.7012 | 0.7012
11 phu6é | 8 D 1 Yes 0.00001 | 0.64219 | 0.64218 | 0.00001 | 0.6422 | 0.6422
12 phu5 | 8 D 1 Yes 0.00001 | 0.70124 | 0.70123 | 0.00001 | 0.7012 | 0.7012
8 D 13 D' 1 Yes 0 0 0 0 0 0
8 D 13 D' 2 Yes 0 0 0 0 0 0
8 D 14 E 1 No 0 0.06396 | 0.06396 | O 0.064 | 0.064
8 D 14 E 2 No 0 0.06396 | 0.06396 | 0 0.064 | 0.064
8 D 15 F 1 No 0 0.09508 | 0.09508 | O 0.0951 | 0.0951
14 E 15 F 1 No 0 0.09508 | 0.09508 | 0 0.0951 | 0.0951
14 E 16 E' 1 Yes | 0.00001 | 0.11149 | 0.11149 | 0.00001 | 0.1115 | 0.1115
14 E 16 E' 2 Yes | 0.00001 | 0.11149 | 0.11149 | 0.00001 | 0.1115 | 0.1115
15 F 17 F' 1 Yes |0 0 0 0 0 0
15 F 17 F' 2 Yes |0 0 0 0 0 0
15 F 17 F' 3 Yes |0 0 0 0 0 0




Nhén xét:

Khi sy ¢b xdy ra, dién ap trén pha A tai cac bus hau nhu ko thay ddi, chi c6 trén
pha B va C 1a gidm manh.Tuy nhién mirc d§ anh hudng s€ giam khi & cang xa bus
A. Khi d6 dong trén pha A lai bang khong, trén 2 pha con lai dong x4p xi nhau,
nguoc pha nhau.Ciing xuét hién hién tuong bat dbi xung, tuy nhién mic do
nghiém trong hon trudng hop dau vi su cb xay ra trén ca hai pha.Trong khi d6
truong hop dau, mot s vi tri 2 pha con lai van lam viéc binh thuong dugc.

Giai thich:
Khi ngin mach 2 pha khéng cham dit, dong trén cac pha duoc tinh nhu sau:

iNa == 0
. J3Vy
I ==j——
Lk, + L,
.. J3Vy
Ive=j——
L, + L,

Trong do6:

Ina ,iNb ,Ine: 12 cac dong cua céc pha tai diém nga“'m mach.
Vi la dién ép tai nut do truoc khi xay ra ngén mach.
Zkk, : téng trd th ty thuan nhin tir diém ngén mach

Zkkl :téng trd thir tu nghich nhin tir diém ngz“'m mach.

Do d6 dong trén pha A biang khong va trén hai pha B va C bang nhau vé do 16n
nhung nguoc pha nhau.



Sw ¢ ngin mach 3 pha( dong ngin mach 13 6.757pu va goc 1a -82.43)

Ap trén cac bus

Fault Data -
Buses

Phase Phase Phase Phase Phase Phase
Number | Name | Volt A Volt B Volt C Ang A Ang B Ang C
1 A 0 0 0 0 0 0
2 phu1 0.33876 0.33876 0.33876 0 -120 120
3 phu2 | 0.33876 0.33876 0.33876 0 -120 120
4 C 0.33032 0.33032 0.33032 -5.45 -125.45 114.55
5 B 0 0 0 0 0 0
6 c 0.33032 0.33032 0.33032 -5.45 -125.45 114.55
7 B' 0 0 0 0 0 0
8 D 0.73147 0.73147 0.73147 -5.72 -125.72 114.28
9 phu3 | 0.88479 0.88479 0.88479 -2.01 -122.01 117.99
10 phu4 | 0.88479 0.88479 0.88479 -2.01 -122.01 117.99
11 phué | 0.87176 0.87176 0.87176 -2.27 -122.27 117.73
12 phu5 | 0.88479 0.88479 0.88479 -2.01 -122.01 117.99
13 D' 0.73147 0.73147 0.73147 -5.72 -125.72 114.28
14 E 0.7408 0.7408 0.7408 -5.69 -125.69 114.31
15 F 0.739 0.739 0.739 -5.58 -125.58 114.42
16 E' 0.75521 0.75521 0.75521 -5.27 -125.27 114.73
17 F' 0.739 0.739 0.739 -5.58 -125.58 114.42

Dong trén cac may phat:

Fault Data
Generator
s
Phase Phase Phase Phase Phase Phase
Number Name Cur A CurB Cur C Ang A Ang B Ang C
2 phu1 1.6938 1.6938 1.6938 -90 150 30
3 phu 2 1.6938 1.6938 1.6938 -90 150 30
9 phu3 0.80972 0.80972 0.80972 -75 165 45
10 phu4 0.80972 0.80972 0.80972 -75 165 45
11 phu6 0.74153 0.74153 0.74153 -75 165 45
12 phu5 0.80972 0.80972 0.80972 -75 165 45
16 E' 0.25747 0.25747 0.25747 -74.38 165.62 45.62




Dong trén cac dwong day:

Fault Data - Lines

From To Phase Phase Phase Phase Phase Phase
Num- | From | Num- | To Cir- Cur-A Cur-B Cur-C Cur-A Cur-B Cur-C
ber Name | ber Name | cuit | Xfrmr | From From From To To To

2 phutl |1 A 1 Yes 1.6938 | 1.6938 | 1.6938 | 1.6938 | 1.6938 | 1.6938
3 phu?2 |1 A 1 Yes 1.6938 | 1.6938 | 1.6938 | 1.6938 | 1.6938 | 1.6938
1 A 4 C 1 No 1.63134 | 1.63134 | 1.63134 | 1.63134 | 1.63134 | 1.63134
1 A 5 B 1 No 0 0 0 0 0 0

1 A 5 B 2 No 0 0 0 0 0 0

1 A 8 D 1 No 1.79685 | 1.79685 | 1.79685 | 1.79685 | 1.79685 | 1.79685
4 C 6 c 1 Yes |0 0 0 0 0 0

4 C 6 c 2 Yes |0 0 0 0 0 0

4 C 8 D 1 No 1.63134 | 1.63134 | 1.63134 | 1.63134 | 1.63134 | 1.63134
5 B 7 B' 1 Yes |0 0 0 0 0 0

5 B 7 B' 2 Yes |0 0 0 0 0 0

9 phu3 | 8 D 1 Yes | 0.80972 | 0.80972 | 0.80972 | 0.80972 | 0.80972 | 0.80972
10 phu4 | 8 D 1 Yes | 0.80972 | 0.80972 | 0.80972 | 0.80972 | 0.80972 | 0.80972
11 phué | 8 D 1 Yes | 0.74153 | 0.74153 | 0.74153 | 0.74153 | 0.74153 | 0.74153
12 phu5 | 8 D 1 Yes | 0.80972 | 0.80972 | 0.80972 | 0.80972 | 0.80972 | 0.80972
8 D 13 D' 1 Yes |0 0 0 0 0 0

8 D 13 D' 2 Yes |0 0 0 0 0 0

8 D 14 E 1 No 0.07386 | 0.07386 | 0.07386 | 0.07386 | 0.07386 | 0.07386
8 D 14 E 2 No 0.07386 | 0.07386 | 0.07386 | 0.07386 | 0.07386 | 0.07386
8 D 15 F 1 No 0.10979 | 0.10979 | 0.10979 | 0.10979 | 0.10979 | 0.10979
14 E 15 F 1 No 0.10979 | 0.10979 | 0.10979 | 0.10979 | 0.10979 | 0.10979
14 E 16 E' 1 Yes | 0.12874 | 0.12874 | 0.12874 | 0.12874 | 0.12874 | 0.12874
14 E 16 E' 2 Yes | 0.12874 | 0.12874 | 0.12874 | 0.12874 | 0.12874 | 0.12874
15 F 17 F' 1 Yes |0 0 0 0 0 0

15 F 17 F' 2 Yes |0 0 0 0 0 0

15 F 17 F' 3 Yes |0 0 0 0 0 0




Nhin xét: su ¢ ngan mach ba pha cho ta thiy dién ap trén 3 pha tai cic bus déu
giam manh,cac dong thi ting cao. Ca 3 pha déu khong thé tiép tuc hoat dong duoc.

Giai thich:
Khi xay ra su cd nga"m mach 3 pha dong cac pha tai diém ngrfm mach duoc tinh

theo cong thirc sau:

\£

INa : . .
Ly, + Zin
. )
Inb =a" Ina
Ine =alna
Trong do:

Ina, Ino, Ine : 12 cac dOng cua céc pha tai diém ngén mach.

Vx: 1a dién 4p tai nut d6 truge khi xay ra ngén mach.

Zkk1 : téng trd thtr tu thuan nhin tir diém ngén mach

Z~ :1a tdng tré cham.

Do vay déy 1a su c¢b ddi xtmg, dong trén cac pha 1 biang nhau vé d6 10n, cac goc
pha phan b d6i xing trén 1 vong tron.

Ta ciing thdy rang, dong ngan mach cta truong hop nay phu thudc vao téng tro
thtr tu thuan.



Ngin mach 2 pha cham dat, dong 13 20,268pu va goc pha 14 97,57°, dong va ap
khéc nhu sau:

Ap trén cac bus:

Fault Data -
Buses

Phase Phase Phase Phase Phase Phase
Number | Name | Volt A Volt B Volt C Ang A Ang B Ang C
1 A 0.0002 0 0 0 0 0
2 phu1 0.33885 0.33879 0.33878 0 -120.01 120.01
3 phu2 | 0.33885 0.33879 0.33878 0 -120.01 120.01
4 C 0.33042 0.33034 0.33033 -5.45 -125.46 114.55
5 B 0.0002 0 0 0 0 0
6 c 0.33041 0.33035 0.33033 -5.45 -125.46 114.56
7 B' 0.0002 0 0 0 0 0
8 D 0.7315 0.73148 0.73147 -5.72 -125.72 114.28
9 phu3 | 0.88481 0.8848 0.88479 -2.01 -122.01 117.99
10 phu4 | 0.88481 0.8848 0.88479 -2.01 -122.01 117.99
11 phué | 0.87178 0.87177 0.87176 -2.27 -122.27 117.73
12 phu5 | 0.88481 0.8848 0.88479 -2.01 -122.01 117.99
13 D' 0.7315 0.73148 0.73147 -5.72 -125.72 114.28
14 E 0.74083 0.74082 0.7408 -5.69 -125.69 114.31
15 F 0.73903 0.73902 0.739 -5.57 -125.58 114.43
16 E' 0.75524 0.75523 0.75521 -5.27 -125.27 114.73
17 F' 0.73903 0.73902 0.739 -5.57 -125.58 114.43

Dong trén cac may phat :

Fault Data
Generator
s
Phase Phase Phase Phase Phase Phase
Number Name Cur A CurB CurC Ang A Ang B Ang C
2 phu1 1.69357 1.69373 1.69375 -90 150 30
3 phu 2 1.69357 1.69373 1.69375 -90 150 30
9 phu3 0.80961 0.80968 0.8097 -75 165 45
10 phu4 0.80961 0.80968 0.8097 -75 165 45
11 phu6 0.74143 0.7415 0.74151 -75 165 45
12 phub 0.80961 0.80968 0.8097 -75 165 45
16 E' 0.25744 0.25746 0.25747 -74.38 165.62 45.62




Dong trén cac dwong diy va may bién ap:

Fault Data Lines

From To Phase Phase Phase Phase Phase Phase
Num- | From | Num- | To Cir- Cur-A Cur-B Cur-C Cur-A Cur-B Cur-C
ber Name | ber Name | cuit | Xfrmr | From From From To To To

2 phut |1 A 1 Yes 1.69357 | 1.69373 | 1.69375 | 5.08174 | 7.9031 7.56566
3 phu2 |1 A 1 Yes 1.69357 | 1.69373 | 1.69375 | 1.69323 | 1.69393 | 1.69388
1 A 4 C 1 No 1.63101 | 1.63134 | 1.63133 | 1.63101 | 1.63134 | 1.63133
1 A 5 B 1 No 0 0 0 0 0 0

1 A 5 B 2 No 0 0 0 0 0 0

1 A 8 D 1 No 1.79655 | 1.79682 | 1.79682 | 1.79655 | 1.79682 | 1.79682
4 C 6 c 1 Yes 0.00004 | 0.00004 | 0.00004 | O 0 0

4 C 6 c 2 Yes 0.00004 | 0.00004 | 0.00004 | O 0 0

4 C 8 D 1 No 1.6311 1.63129 | 1.63129 | 1.6311 1.63129 | 1.63129
5 B 7 B' 1 Yes 0 0 0 0 0 0

5 B 7 B' 2 Yes 0 0 0 0 0 0

9 phu3 | 8 D 1 Yes 0.80961 | 0.80968 | 0.80969 | 0.80959 | 0.8097 | 0.8097
10 phu4 | 8 D 1 Yes 0.80961 | 0.80968 | 0.80969 | 0.80959 | 0.8097 | 0.8097
1" phué | 8 D 1 Yes 0.74143 | 0.7415 | 0.74151 | 0.74143 | 0.7415 | 0.74151
12 phu5 | 8 D 1 Yes 0.80961 | 0.80968 | 0.80969 | 0.80961 | 0.80968 | 0.80969
8 D 13 D' 1 Yes 0.00002 | 0.00002 | 0.00002 | O 0 0

8 D 13 D' 2 Yes 0.00002 | 0.00002 | 0.00002 | O 0 0

8 D 14 E 1 No 0.07385 | 0.07385 | 0.07386 | 0.07385 | 0.07385 | 0.07386
8 D 14 E 2 No 0.07385 | 0.07385 | 0.07386 | 0.07385 | 0.07385 | 0.07386
8 D 15 F 1 No 0.10977 | 0.10978 | 0.10979 | 0.10977 | 0.10978 | 0.10979
14 E 15 F 1 No 0.10977 | 0.10978 | 0.10978 | 0.10977 | 0.10978 | 0.10978
14 E 16 E' 1 Yes 0.12872 | 0.12873 | 0.12873 | 0.12872 | 0.12873 | 0.12873
14 E 16 E' 2 Yes 0.12872 | 0.12873 | 0.12873 | 0.12872 | 0.12873 | 0.12873
15 F 17 F' 1 Yes 0 0 0 0 0 0

15 F 17 F' 2 Yes 0 0 0 0 0 0

15 F 17 F' 3 Yes 0 0 0 0 0 0




Nhan xét:

Truong hop nay dong ngin mach 1a rat 16n (hon 20pu), dién ap cac pha déu giam
manh, dong trén cac may phat, may bién ap, dudng day cling déu cao mic du cac
pha van dam bao tinh d6i ximg nhung su c¢6 nay la nghiém trong.Khong hoat dong
dugc.

Giai thich:
Khi ngan mach 2 pha cham dat (cham truc tiép), cac dong ngin mach trén cac pha
duoc tinh nhu sau:

iNa :0

: . \/EVN (a. Zkk2 — Zkko)
o =j—"—""""" "
Ik, Lok, + Lixx, Lixx, + Lo, L,

) \/EVN (a’. Zkk2 — Zkk0 )

iNc =)

L, Lok, + Lk, Lixk, + Lk, Lxx,

iN = iNb+ iNc

Trong do:

Ina, Inw, Ine : 12 céc dOng cua céac pha tai diém ngén mach.
I :1a dong dién vao ntrong dat.

V: 1a dién ap tai nut d6 truge khi xay ra ngén mach.
Zkk, : téng tré th ty thudn nhin tir diém ngén mach

Zkkl :téng trd thir tu nghich nhin tir diém ngz“'m mach.

Zi, - tong tré thir ty khong nhin tir diém ngan mach.



Ngin mach tai giira dwong diy tir bus A va bus D, dong 14 5.732 pu va goc pha
-77.6°, cac dong va ap khac nhu sau:
Ap trén cac bus:

Fault Data -
Buses

Phase Phase Phase Phase Phase Phase
Number | Name | Volt A Volt B Volt C Ang A Ang B Ang C
1 A 0.4727 0.4727 0.4727 -9.91 -129.91 110.09
2 phu1 0.6489 0.6489 0.6489 -4.75 -124.75 115.25
3 phu 2 0.6489 0.6489 0.6489 -4.75 -124.75 115.25
4 C 0.57257 0.57257 0.57257 -8.18 -128.18 111.82
5 B 0.4727 0.4727 0.4727 -9.91 -129.91 110.09
6 Cc' 0.57257 0.57257 0.57257 -8.18 -128.18 111.82
7 B' 0.4727 0.4727 0.4727 -9.91 -129.91 110.09
8 D 0.69445 0.69445 0.69445 -6.83 -126.83 113.17
9 phu3 0.86867 0.86867 0.86867 -2.32 -122.32 117.68
10 phu4 0.86867 0.86867 0.86867 -2.32 -122.32 117.68
11 phu6 0.85383 0.85383 0.85383 -2.63 -122.63 117.37
12 phub 0.86867 0.86867 0.86867 -2.32 -122.32 117.68
13 D' 0.69445 0.69445 0.69445 -6.83 -126.83 113.17
14 E 0.70509 0.70509 0.70509 -6.78 -126.78 113.22
15 F 0.703 0.703 0.703 -6.64 -126.64 113.36
16 E' 0.72141 0.72141 0.72141 -6.25 -126.25 113.75
17 F' 0.703 0.703 0.703 -6.64 -126.64 113.36
18 FaultPt | O 0 0 0 0 0

Dong trén cac may phat:

Fault Data
Generator
s

Phase Phase Phase Phase Phase Phase
Number Name | CurA CurB CurC Ang A Ang B Ang C
2 phu 0.9155 0.9155 0.9155 -81.35 158.65 38.65
3 phu 2 0.9155 0.9155 0.9155 -81.35 158.65 38.65
9 phu3 0.92323 0.92323 0.92323 -75.1 164.9 44.9
10 phu4 0.92323 0.92323 0.92323 -75.1 164.9 44.9
11 phu6 0.84549 0.84549 0.84549 -75.1 164.9 44.9
12 phu5 0.92323 0.92323 0.92323 -75.1 164.9 44.9
16 E' 0.29357 0.29357 0.29357 -74.48 165.52 4552




Ap trén cac duong diy va may bién ap:

Fault Data - Lines

From To Phase Phase Phase Phase Phase Phase
Num- | From Num- | To Cir- Cur-A Cur-B Cur-C Cur-A Cur-B Cur-C
ber Name | ber Name | cuit | Xfrmr | From From From To To To

2 phu1 1 A 1 Yes 0.9155 | 0.9155 | 0.9155 | 0.9155 | 0.9155 | 0.9155
3 phu 2 1 A 1 Yes 0.9155 | 0.9155 | 0.9155 | 0.9155 | 0.9155 | 0.9155
1 A 4 C 1 No 0.49929 | 0.49929 | 0.49929 | 0.49929 | 0.49929 | 0.4993
1 A 5 B 1 No 0 0 0 0 0 0

1 A 5 B 2 No 0 0 0 0 0 0

1 A 8 D 1 No 0 0 0 0 0 0

1 A 18 FaultPt | 1 No 2.32237 | 2.32237 | 2.32237 | 2.32237 | 2.32237 | 2.3224
4 C 6 C 1 Yes 0 0 0 0 0 0

4 C 6 Cc' 2 Yes 0 0 0 0 0 0

4 C 8 D 1 No 0.49928 | 0.49928 | 0.49928 | 0.49928 | 0.49928 | 0.4993
5 B 7 B' 1 Yes 0 0 0 0 0 0

5 B 7 B' 2 Yes 0 0 0 0 0 0

9 phu3 8 D 1 Yes 0.92323 | 0.92323 | 0.92323 | 0.92323 | 0.92323 | 0.9232
10 phu4 8 D 1 Yes 0.92323 | 0.92323 | 0.92323 | 0.92323 | 0.92323 | 0.9232
11 phu6 8 D 1 Yes 0.84549 | 0.84549 | 0.84549 | 0.84549 | 0.84549 | 0.8455
12 phub5 8 D 1 Yes 0.92323 | 0.92323 | 0.92323 | 0.92323 | 0.92323 | 0.9232
8 D 13 D' 1 Yes 0 0 0 0 0 0

8 D 13 D' 2 Yes 0 0 0 0 0 0

8 D 14 E 1 No 0.08421 | 0.08421 | 0.08421 | 0.08421 | 0.08421 | 0.0842
8 D 14 E 2 No 0.08421 | 0.08421 | 0.08421 | 0.08421 | 0.08421 | 0.0842
8 D 15 F 1 No 0.12518 | 0.12518 | 0.12518 | 0.12518 | 0.12518 | 0.1252
18 FaultPt | 8 D 1 No 3.41185 | 3.41185 | 3.41185 | 3.41185 | 3.41185 | 3.4119
14 E 15 F 1 No 0.12518 | 0.12518 | 0.12518 | 0.12518 | 0.12518 | 0.1252
14 E 16 E' 1 Yes 0.14678 | 0.14678 | 0.14678 | 0.14678 | 0.14678 | 0.1468
14 E 16 E' 2 Yes 0.14678 | 0.14678 | 0.14678 | 0.14678 | 0.14678 | 0.1468
15 F 17 F' 1 Yes 0 0 0 0 0 0

15 F 17 F' 2 Yes 0 0 0 0 0 0

15 F 17 F' 3 Yes 0 0 0 0 0 0

Nhan xét: dién ap trén cac bus déu giam, tuy nhién van giir dugc tinh doéi xung.




Nhén xét chung:

Ta nhan thiy khi khong tai, sy ¢6 ngin mach 2 pha cham dat 1a nguy hiém nhit,
dong ngan mach 1a 16n nhat, dién ap cac bus ,cling nhu dong trén cac duong day
déu ting cao. Ké dén 1a sy c¢b ba pha , mic du c6 dong ngan mach tai diém ngan
mach khong cao bang su ¢ 1 pha cham dit nhung cac dong trén dudng day va
may phat ¢ gia tri ciing twong dwong tuy nhién ngin mach 3 pha lai c6 su ¢6 trén
ca 3 pha, do d6 xét tinh chat nghiém trong thi su ¢d 3 pha van nguy hiém hon sy
¢ ngan mach 1 pha.

o) day so di su cd ngén mach 2 pha cham dat c6 dong ngén mach 16n hon su ¢b 3
pha 13 do tong trd thir tr khéng nho nén 1am cho dong ngin mach van 16n hon
dong cua su ¢ 3 pha.



Dong may phat khi ngin mach 2 pha cham dit tai bus A.
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Pién 4p cac bus khi ngian mach 2 pha cham dt tai bus A
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Bi€u do so sanh dong ngian mach cta cac loai ngan mach

pu

M6t pha
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KHAO SAT VAN HANH PHAN BO CONG SUAT VA NGAN
MACH O CHE PO CO TAI

Mach véi cac thong s6 trude khi van hanh.

67 MW

67 MVR 67 MW
67 MVR

1.000 p phul

1.000 pu

10 MW
7 MVR
75 MW 75 MW
-75 MVR 75 MVR 75 MW 75 MW

75 MVR 75 MVR

phu

O

E 1.000 p

m

1.000 pu
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Mach khi di vén hanh, cic may phat c6 U dit 1a 1.05pu, cac may déu tu diéu
chinhPvaU

67fimw
@ 11fMVR

1.050 pu

0.997 pu
1.033 pu

0.988 pu c Ca 1.020 pu
j/l(ﬂ MW Ca

7AMVR
7sfimw 7sgmw
37IMVR 37AMVR

phu3 phu4

0.990 pu

N ' =G

Tang tai tai thanh cai B’ tir 10 1én 16,quan sat théy dién ap tai cac thanh cai

B’,Bco giam di 1 chut, cac thanh cai C,C’ va D lai ting 1 it. Diéu nay 1a do khi
ting tai tai B’ P truyén dén cac bus ndy giam, do d6 cose ting nén U ting. Thanh
cai A khong d6i 1a do c6 hai may phat truc tiép c6 hé thong tu dong diéu chinh U,
nén thay d6i tai & B’ thi khong anh hudng nhiéu.Cac may phat tai D giam phat Q
xubng 1 MVR, do viéc cong sudt P truyén tir A xudng D giam, nén hé théng diéu
chinh cos ty dong giam Q.



e7@Mmw
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3o0fimw
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1.000 pu 0.921 pu F
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Nhén xét:
Tang tai tai thanh cai B’ tir 10 1én 16,quan sat thay dién ap tai cac thanh céi
B’,Bcé giam di 1 chat, cac thanh céi C,C’ va D lai tang 1 it.



Giai thich:
C6 cong thire tinh sut ap trén duong day nhu sau:
Ay~ PPR*Q,X

P
Khi P tai B’ tang 1én dong nghia véi P, tang 1€n, trong khi d6 cac dai luong R, X
ciing nhu Q, va U, khong thay d6i dang ké, do d6 sut 4p ting 1am cho dién ap tai
B va B’ gidm.
Thanh cai A khong d6i 13 do c6 hai may phat truc tiép c6 hé thong tr dong diéu
chinh U, nén thay ddi tai & B’ thi khong anh hudng nhiéu.
Tai C va C’ ¢6 dién 4p tang nhe vi luc ndy cong suat P truyén dén giam nhe nén
sut ap cling giam, do do6 di¢n ap tang nhe.
Cac may phat tai D giam phat Q xudng 1 MVR, do viéc cong suit P truyén tir A
xubng D giam, nén hé thdng diéu chinh cos ty dong giam Qp.
Bay gid dé thay rd anh huong cua tai phia trén anh huong dén dién ap va cong suat
phat cua bus D cling nhu cac mdy phat ta tang tai tai C’ 1én 30MW.
Nhén xét:
Quan sat thay dién ap cac bus déu giam (ké ca bus A), hai may phat tai A tu dong
tang cong suat phan khang 1én 12MVR, cic may phat bén dudi cung giam Q phat
con 36MVA va di¢n ap bus D lai tdng 1én chut dinh.
Giai thich:
Giai thich twong tu nhu trén, khi Py; tdng dan dén sut ap tang, nén di¢n ap trén cac
nut la gidm.
Khi Py; ting dan dén cose giam, do d6 hai may phat tai A tu dong diéu chinh ting
Q dé nang cao coso.
Vi¢c tang Py; cling lam cho,P tur trén db Xuéng gidm nén viéc cac may phat bén
dudi giam Qg cling 1a diéu d& hiéu va U thanh cai D ting 1 it. Ta c6 thé thay
luong P d6 xubng giam bang cach quan sat trén duong day tir bus C dén D, ta
khong con thiy dong cong suat chay nita.Viéc dién ap bus D ting ciing lam cho
cac bus khac bén dudi cling ting. Viéc cong suét trén tai ting va dong cong suit d6
xudng bus D giam kéo theo hé thong( thanh cai E’) cling nhan Q giam ( tir -
308dén -287 MVR)
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Béy gio ta tra cic thong so tai nhu lai luc dau, ting thong sb tai phia dudi, dé quan
sat anh hudng. Gia su ta tang tai tai D’ 1én 30MVR

67Mw
128MVR

67iMw
128MVR
1.050 pu

phul phu

0.994 p c

o
0.984 pu \T/lOEMW
7AMVR 9
758MwW 758MwW
AoBivR AolMVR

0.951 p F
308Mm
30§MVR
F'
508MW
120@MVR 508MVR

Nhan xét:
Ta thdy dién ap tat ca cac bus déu giam, hai may phat & trén ting thém 1 MVR, 4
may phia dudi ting mdéi may 2MVR.



Giai thich:
B P.R+Q,X
U,

AU

Cling theo cong thirc syt ap trén duong day, khi tang Qy; lam cho Qs cling tang
theo, dan dén sut ap tang, dién ap cac bus déu giam theo, va di nhién cic may phat
ciing tu dong diéu chinh ting Q.

Tiép tuc ting P cua tai ndy dé quan sat dién ap cac nat, ching han ta ting
P=50MW, ta thu duoc két qua sau:

67BMW 67AMW
<) 12fMVR 128MVR
1.050 p phul phu gl.oso pu
1.035 pi A
Lt T [
1.032 pu
0.995 p B
0.985 pu . 1.021pu o
985 p \T/ 1MW 108Mw
AMVR AMVR
7MW 75 MW 7MW 7w
3WMVR 3BMVR 3MVR 3MVR

[
0.951 p -
508M

308MVR



Nhén xét:

Dién ap cac bus C, C’, B’ ting nhe, cac bus phia trén con lai hau nhu khéng doi.
Dién 4p cac bus phia dudi déu tang, trir D’ va E’. Q cac may déu giam 1 MVR.
Giai thich:

Khi Py tai D’ ting, 1am cho cong sut P truyén xudng thanh cai E va E’ giam
(huéng cong suit cha yéu truyén tir cic may phat vao thanh cai E’), do d6 theo
cong thire sut ap thi dién 4p thanh céi E sé ting (thanh cai E” duoc giit 6n dinh do
c6 1 may phat). Diéu nay lam cho dién 4p cac thanh cai nam trén huéng truyén
cong sudt noi trén (D,C,C°,B...) ting nhe.Viéc dién ap cac thanh cai c6 may phat
(hoic ndi giam tiép vao may phat) ting, 1am cho cac méy phat tu diéu chinh giam
lugng Q phat ra.

Ta tang tai tai bus F’ 1én 8SMW , dién ap cac bus F,F’,D gidm, trong khi d6 bus E
lai ting. Nhung khi ta ting P=210MW, lac d6 dong cong suit chay tir E-F( nguoc
lai) va di¢n ap bus E gidm

Tai tai F’ co P=85MW

hu
P phu4 phu hué




Tai F° c6 P=210MW

Giai thich:

Khi tai F’ ¢6 P=85MW:

Viéc di¢én ap cac thanh cai F va F’ giam la do tang P lam cho sut ap trén cac
dudng day tang. Dién ap tai F gidm cling 1am cho D gidm nhe theo.Viéc Py tai F’
tang 1am cho cong suat P truyén xudng E giam, do d6 syt 4p ciing giam nén dién
ap tai thanh cai E ting 1én. Dién 4p tai thanh cai E ting kéo theo cong suét phat tai
E’ giam (ty diéu chinh).

Khi tdi F’ ¢6 P=210MW:

Luc ndy cong sudt truyén cho F khong phai chi 14y tir D ma ca & E nita, mic du sut
ap trén cac duong day dén E co6 thé giam, nhung sut ap trén cac duong diy dén F
lai ting, tang nhiéu hon giam ( do cac dudng day dén F 14 16 don, tong trd s& 16n
hon) , do d6 di¢n ap tai E giam.




Bay gio ta khao sat su phan bd cong suat giita cac may phat khi c6 mot may duoc
di€u khién bang tay. Chang han ta cho may ¢ thanh céi phu 1 1a may di€u khién
bang tay. Khi van hanh ta dugc cac cong suat phat nhu sau:

&) e7imw
67BMVR
phul
1.195 pu
1.089 p T
1.032 C

1.022 pu \T/ !
108Mw Ca

7T§MVR

75imw

aaluR 758Mw
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T

F‘
@ -3098Mw sofMw
115§ MVR S0§MVR

Nhan xét:May phat tai bus phul phat dung cong suit di dit, con cac may phat
c6 hé thong tu dong diéu chinh chi phat ding P dit, Q thi diéu chinh khéc di,
phu hop véi ché do tai. Tat nhién 1a dién ap tai thanh céi c6 may diéu chinh
bang tay ciing khong dat nhu mong muén. Ta ciing nhan thy rang khi may
phat nay phat Q nhiéu hon so véi lac ty diéu chinh thi cac may phat bén dudi
cling phat Q it hon( 33 so voi 38 MVR), va tit nhién dién ap cac bus giam di.



o Bay gi0 ta ting cong suat may phat nay 1én 97MW chang han, két qua thu
duoc nhu sau:

1.020

__m_. __
phu phu4 phu hué
0.989 p 9 Y 5

L =

0.967 p 0.958 .
E
0.919 p =
-3328mw 508 MW
1368 MVR solMVR

Két qua nhan duoc 13, cac may phat tu co hé thong tu diéu chinh thi ting Q
phat, con dién 4p céc thanh cai thi lai giam di, diéu nay dé hiéu vi khi ta
tang Ppyy, tlc 12 sut ap tang, cose giam, nén dién &p cac bus s€ giam, nén
hé thong tu diéu chinh sé& ting Q dé tang cose.



Khao sat ngin mach trong cac ché @ tai:

Bay gid ta cho van hanh ¢ ché d6 tai nhu lac dau khi khao sat phan bd cong suit.
Sau d6 cho ngan mach cac dang tai bus A, so sanh véi truong hop khong tai. Céac
két qua tinh toan ngan mach sau khi chay chwong trinh thu dugc nhu sau:

Ngin mach mét pha cham dat: (dong ngin mach 1a 10.735 pu va goc pha 1a -
48.5 deg).
Ap trén cac bus:

Fault Data | Fault Dpticns |

Choose the Faulted Bus Fault Locatior Fault Type Data Type Shawn Fault Cunent
£ Sort by Name f Sort by Number & Bus Faut B Sl Lrets G %‘"s_'::_“”“s - M agnitude:
‘ A " Linstoline Oneline Display 1075 P
2(phut ) (11K £ InLine Faul P — & Momal " Phased  © PhaseC HREE
3fphu2 ) [1TKV] [4815  dea
dC ) g Dabelnsiogomg | APhee © s
BIC"  1[1TKY] v
Buses ] Lines ] Generators I Loads ] Switched Shunts 1
Number ‘Name ‘Phase volt & ‘Phase Yot B |Phase ¥Yolt C |Phase Ang A |Phase AngB |Phase Ang C
1 1 I A 0.00000 0.89726 0.89724 0.00 -57.40 122.61
2 2 phul 0.37948 0.96910 0.868690 52.41 -6L.37 141.68
3 3 phu 2 0.37948 0.96910 0.868690 52.41 -6L.37 141.68
4 4 C 0.33488 0.83106 0.92486 9.65 -74.93 126.20
5 5 B 0.00000 0.89460 0.89458 0.00 -57.52 122.48
b b C 0.33151 0.82269 0.91555 8.84 -75.74 125.39
i 7 B 0.00000 0.88470 0.88468 0.00 -58.42 121.59
Li] Li] D 0.75006 0.87764 0.98823 9.2 -95.86 131.06
9 9 phu3 0.93884 1.00746 1.03898 25.21 -90.38 144.21
10 10 phud 0.93884 1.00746 1.03898 25.21 -90.38 144.21
11 11 phub 0.92629 1.00272 1.03793 24.93 -90.11 143.85
12 12 phus 0.93884 1L.00746 1.03898 25.21 -90.38 144.21
13 13 D 0.73316 0.85786 0.96596 7.93 -971.77 129.17
14 14 E 0.73905 0.62808 0.96035 0.02 -104.64 123.48
15 15 F 0.75049 0.84632 0.97253 192 -103.31 124.81
16 16 E 0.84279 0.88122 1.03855 -11.94 -117.89 113.39
T | 17 F 0.72016 0.81211 0.93323 -0.36 -105.58 122.54
Calculate Clear j-'l_ Close | P Help
Run Mode PausedjStopped Wiewing Current Case

[ ——

is start [ khao sat phén b@ cin..

S € % 7 #Hro

tld Simulato...

Dong trén cac may phat:

Fault Data - Generators

Numbe | Nam | Phase Cur | Phase Phase Phase Phase Phase
r e A CurB CurC Ang A Ang B Ang C
2 phutl | 1.89724 0.4833 1.47898 -37.59 168.59 134.12
3 phu 2 | 1.89724 0.4833 1.47898 -37.59 168.59 134.12

9

phu3

1.46758

0.79079

1.1878

-22.09

-148.21

125.38

10

phu4

1.46758

0.79079

1.1878

-22.09

-148.21

125.38

11

phu6

1.40635

0.78385

1.15491

-21.03

-145.83

125.11

12

phub

1.46758

0.79079

1.1878

-22.09

-148.21

125.38

16

El

3.23991

3.40387

3.20494

-153.91

83.71

-37.67




Dong trén cac tai:

Fault Data - Loads

Phase Phase Phase Cur
Number Name | ID CurA CurB C
6 c' 1 0.04157 0.10317 0.11481
7 B' 1 0 0.10348 0.10348
13 D' 1 0.28318 0.33134 0.37309
17 F' 1 0.60092 0.67765 0.77871

Dong trén cac line va may bién ap:

Fault Data - Lines

From To Phase Phase Phase Phase Phase Phase
Num- | From | Num- | To Cir- Cur A CurB CurC Cur A CurB CurC

ber | Name | ber Name | cuit | Xfrmr From From From To To To

2 phut |1 A 1 Yes 1.89724 | 0.4833 | 1.47898 | 5.45418 | 3.20374 | 2.10096
3 phu2 |1 A 1 Yes 1.89724 | 0.4833 | 1.47898 | 1.89742 | 0.48316 | 1.4788
1 A 4 C 1 No 1.65377 | 1.33998 | 0.3137 | 1.65377 | 1.33998 | 0.3137
1 A 5 B 1 No 0 0.05174 | 0.05174 | O 0.05174 | 0.05174
1 A 5 B 2 No 0 0.05174 | 0.05174 | O 0.05174 | 0.05174
1 A 8 D 1 No 1.84247 | 1.43761 | 0.40775 | 1.84247 | 1.43761 | 0.40775
4 C 6 c 1 Yes 0.02076 | 0.05158 | 0.05742 | 0.02079 | 0.05158 | 0.05741
4 C 6 c 2 Yes 0.02076 | 0.05158 | 0.05742 | 0.02079 | 0.05158 | 0.05741
4 C 8 D 1 No 1.68837 | 1.27738 | 0.41826 | 1.68837 | 1.27738 | 0.41826
5 B 7 B' 1 Yes 0 0.05174 | 0.05174 | O 0.05174 | 0.05174
5 B 7 B' 2 Yes 0 0.05174 | 0.05174 | O 0.05174 | 0.05174
9 phu3 | 8 D 1 Yes 1.46758 | 0.79079 | 1.1878 | 1.46759 | 0.79078 | 1.18779
10 phud |8 D 1 Yes 1.46758 | 0.79079 | 1.18781 | 1.46759 | 0.79078 | 1.1878
1 phué | 8 D 1 Yes 1.40635 | 0.78385 | 1.15491 | 1.40635 | 0.78385 | 1.15491
12 phu5 |8 D 1 Yes 1.46758 | 0.79079 | 1.18781 | 1.46758 | 0.79079 | 1.18781
8 D 13 D' 1 Yes 0.14158 | 0.16567 | 0.18655 | 0.14159 | 0.16567 | 0.18655
8 D 13 D' 2 Yes 0.14158 | 0.16567 | 0.18655 | 0.14159 | 0.16567 | 0.18655
8 D 14 E 1 No 1.00932 | 1.10089 | 1.04164 | 1.00932 | 1.10089 | 1.04164
8 D 14 E 2 No 1.00932 | 1.10089 | 1.04164 | 1.00932 | 1.10089 | 1.04164
8 D 15 F 1 No 1.4617 1.64008 | 1.52731 | 1.4617 | 1.64008 | 1.52731
14 E 15 F 1 No 1.26827 | 1.23945 | 1.18993 | 1.26827 | 1.23945 | 1.18993
14 E 16 E' 1 Yes 1.61995 | 1.70193 | 1.60247 | 1.61995 | 1.70193 | 1.60247
14 E 16 E' 2 Yes 1.61995 | 1.70193 | 1.60247 | 1.61995 | 1.70193 | 1.60247
15 F 17 F' 1 Yes 0.20031 | 0.22588 | 0.25957 | 0.20031 | 0.22588 | 0.25957
15 F 17 F' 2 Yes 0.20031 | 0.22588 | 0.25957 | 0.20031 | 0.22588 | 0.25957
15 F 17 F' 3 Yes 0.20031 | 0.22588 | 0.25957 | 0.20031 | 0.22588 | 0.25957
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Nhin xét: so v6i truong hop khong tai trudng hop niy co dong ngan mach 16n
hon, cadc dong trén dudng day thi truong hop nay co6 nhiing noi ¢6 dong trén ca 2
pha A va C 1a 16n hon 1 pu. Do vdy nhin chung, khi ngin mach 1 pha cham dat
trong truong hop c6 tai thi nghiém trong hon khi khong tai.



Ngin mach 2 pha cham nhau khong cham dit:

Dong tai diém ngan mach 1a Opu, goc pha 167,59"
Ap trén cac bus:

Fault Data -
Buses

Phase Phase Phase Phase Phase Phase
Number | Name | Volt A Volt B Volt C Ang A Ang B Ang C
1 A 1.03604 0.51802 0.51802 32.6 -147.4 -147.4
2 phu1 1.04999 0.55438 0.67815 39.64 -105.05 -168.57
3 phu2 | 1.04999 0.55438 0.67815 39.64 -105.05 -168.57
4 C 0.99663 0.64403 0.50006 26.21 -128.22 172.44
5 B 1.03297 0.51648 0.51648 32.48 -147.52 -147.52
6 c 0.9866 0.63755 0.49503 25.39 -129.04 171.62
7 B' 1.02154 0.51077 0.51077 31.58 -148.42 -148.42
8 D 0.98845 0.87713 0.75034 19.06 -113.97 140.36
9 phu3 | 1.05 0.98435 0.95102 27.37 -97 148.69
10 phu4 1.05 0.98435 0.95102 27.37 -97 148.69
11 phu6 1.05 0.97726 0.93979 27.37 -97.53 148.85
12 phu5 | 1.05 0.98435 0.95102 27.37 -97 148.69
13 D' 0.96617 0.85737 0.73343 17.17 -115.86 138.47
14 E 0.94335 0.86626 0.71683 11.31 -122.26 130.2
15 F 0.95932 0.87595 0.73329 12.52 -120.65 131.93
16 E' 1 0.9663 0.79479 0 -132.36 116.04
17 F' 0.92055 0.84054 0.70365 10.25 -122.92 129.66

Dong trén cac may phat:

Fault Data - Generators

Numbe | Nam | Phase Cur | Phase Phase Phase Phase Phase
r e A CurB CurC Ang A Ang B Ang C
2 phu1 | 0.64355 1.9443 1.35144 29.91 -131.22 57.63

3 phu 2 | 0.64355 1.9443 1.35144 29.91 -131.22 57.63

9 phu3 | 0.79973 1.47244 1.1758 0.65 -126.59 86.19

10 phu4 | 0.79973 1.47244 1.1758 0.65 -126.59 86.19

11 phu6é | 0.79973 1.41528 1.13296 0.65 -126.25 88.12

12 phu5 | 0.79973 1.47244 1.1758 0.65 -126.59 86.19

16 E' 3.3276 3.15969 3.36129 -157.94 84.41 -34.32




Dong trén cac tai:
Fault Data - Loads

Phase Phase Phase Cur
Number Name | ID Cur A CurB C
6 c 1 0.12372 0.07995 0.06208
7 B' 1 0.11949 0.05974 0.05974
13 D' 1 0.37318 0.33115 0.28328
17 F' 1 0.76813 0.70138 0.58715

Dong trén cac duwong diy va may bién ap:

Fault Data - Lines

From To Phase Phase Phase Phase Phase Phase
Num- | From Num- | To Cir- Cur-A Cur-B Cur-C Cur-A Cur-B Cur-C
ber Na-me | ber Name | cuit | Xfrmr | From From From To To To

2 phu 1 A 1 Yes | 0.64355 | 1.9443 | 1.35144 | 0.64346 | 1.94436 | 1.3514
3 phu 2 1 A 1 Yes | 0.64355 | 1.9443 | 1.35144 | 0.64355 | 1.9443 | 1.35144
1 A 4 C 1 No 0.59255 | 1.13596 | 1.72847 | 0.59255 | 1.13596 | 1.72847
1 A 5 B 1 No 0.05974 | 0.02987 | 0.02987 | 0.05974 | 0.02987 | 0.02987
1 A 5 B 2 No 0.05974 | 0.02987 | 0.02987 | 0.05974 | 0.02987 | 0.02987
1 A 8 D 1 No 0.59764 | 1.29813 | 1.89358 | 0.59764 | 1.29813 | 1.89358
4 C 6 C 1 Yes | 0.06186 | 0.03998 | 0.03104 | 0.06186 | 0.03998 | 0.03104
4 C 6 Cc' 2 Yes | 0.06186 | 0.03998 | 0.03104 | 0.06186 | 0.03998 | 0.03104
4 C 8 D 1 No 0.50422 | 1.21377 | 1.71172 | 0.50422 | 1.21377 | 1.71172
5 B 7 B' 1 Yes | 0.05974 | 0.02987 | 0.02987 | 0.05974 | 0.02987 | 0.02987
5 B 7 B' 2 Yes | 0.05974 | 0.02987 | 0.02987 | 0.05974 | 0.02987 | 0.02987
9 phu3 8 D 1 Yes | 0.79973 | 1.47244 | 1.1758 | 0.79973 | 1.47244 | 1.1758
10 phu4 8 D 1 Yes | 0.79973 | 1.47244 | 1.1758 | 0.79973 | 1.47244 | 1.1758
11 phu6 8 D 1 Yes | 0.79973 | 1.41528 | 1.13296 | 0.79973 | 1.41528 | 1.13296
12 phu5 8 D 1 Yes | 0.79973 | 1.47244 | 1.1758 | 0.79973 | 1.47244 | 1.1758
8 D 13 D' 1 Yes | 0.18659 | 0.16558 | 0.14164 | 0.18659 | 0.16558 | 0.14164
8 D 13 D' 2 Yes | 0.18659 | 0.16558 | 0.14164 | 0.18659 | 0.16558 | 0.14164
8 D 14 E 1 No 1.09166 | 0.99925 | 1.06087 | 1.09166 | 0.99925 | 1.06087
8 D 14 E 2 No 1.09166 | 0.99925 | 1.06087 | 1.09166 | 0.99925 | 1.06087
8 D 15 F 1 No 1.62363 | 1.44321 | 1.56206 | 1.62363 | 1.44321 | 1.56206
14 E 15 F 1 No 1.19664 | 1.22647 | 1.27457 | 1.19664 | 1.22647 | 1.27457
14 E 16 E' 1 Yes 1.6638 | 1.57984 | 1.68065 | 1.6638 | 1.57984 | 1.68065
14 E 16 E' 2 Yes 1.6638 | 1.57984 | 1.68065 | 1.6638 | 1.57984 | 1.68065
15 F 17 F' 1 Yes | 0.25604 | 0.23379 | 0.19572 | 0.25604 | 0.23379 | 0.19572
15 F 17 F' 2 Yes | 0.25604 | 0.23379 | 0.19572 | 0.25604 | 0.23379 | 0.19572
15 F 17 F' 3 Yes | 0.25604 | 0.23379 | 0.19572 | 0.25604 | 0.23379 | 0.19572
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Nhén xét:

Su cb khong ddi ximg,cac dong trén pha C va pha B ciing khong bang nhau
So véi ngan mach luc khong tai thi dong ngan mach trén cac dudng day ciing nhu

may phat 1a 16n hon, vi vay ma luc co6 tai mac dé nghi€ém trong s€ 16n hon, (mac
du dién ap trén cac pha gip su ¢b sut ap it hon).



Ngin mach ba pha:(Dong ngin mach 1a 7.157 pu, goc pha 13 -48,15°)

Ap céc bus :
Fault Data - Buses

Phase Phase Phase Phase Phase Phase
Number | Name | Volt A Volt B Volt C Ang A Ang B Ang C
1 A 0 0 0 0 0 0
2 phu1 0.37946 0.37946 0.37946 52.41 -67.59 172.41
3 phu2 | 0.37946 0.37946 0.37946 52.41 -67.59 172.41
4 C 0.33486 0.33486 0.33486 9.65 -110.35 129.65
5 B 0 0 0 0 0 0
6 c' 0.33149 0.33149 0.33149 8.84 -111.16 128.84
7 B' 0 0 0 0 0 0
8 D 0.75005 0.75005 0.75005 9.82 -110.18 129.82
9 phu3 | 0.93884 0.93884 0.93884 25.21 -94.79 145.21
10 phu4 | 0.93884 0.93884 0.93884 25.21 -94.79 145.21
11 phu6é | 0.92628 0.92628 0.92628 24.93 -95.07 144.93
12 phu5 | 0.93884 0.93884 0.93884 25.21 -94.79 145.21
13 D' 0.73315 0.73315 0.73315 7.92 -112.08 127.92
14 E 0.73904 0.73904 0.73904 0.01 -119.99 120.01
15 F 0.75049 0.75049 0.75049 1.92 -118.08 121.92
16 E' 0.84278 0.84278 0.84278 -11.94 -131.94 108.06
17 F' 0.72015 0.72015 0.72015 -0.36 -120.36 119.64

Dong cac may phat:

Fault Data - Generators

Numbe | Nam | Phase Cur | Phase Phase Phase Phase Phase
r e A CurB CurC Ang A Ang B Ang C
2 phu1 | 1.8973 1.8973 1.8973 -37.59 -157.59 82.41
3 phu?2 | 1.8973 1.8973 1.8973 -37.59 -157.59 82.41
9 phu3 | 1.4676 1.4676 1.4676 -22.09 -142.09 97.91
10 phu4 | 1.4676 1.4676 1.4676 -22.09 -142.09 97.91
11 phu6é | 1.40637 1.40637 1.40637 -21.03 -141.03 98.97
12 phu5 | 1.4676 1.4676 1.4676 -22.09 -142.09 97.91
16 E' 3.2399 3.2399 3.2399 -153.91 86.09 -33.91




Dong cac tai:

Fault Data - Loads
Number Name | ID Phase Cur A | Phase Cur B | Phase Cur C
6 c 1 0.04157 0.04157 0.04157
7 B' 1 0 0 0
13 D' 1 0.28317 0.28317 0.28317
17 F' 1 0.60092 0.60092 0.60092

Dong trén cac dwong diy va may bién ap:

Fault Data - Lines

From To Phase Phase Phase Phase Phase Phase
Num- | From | Num- | To Cir- Cur-A Cur-B Cur-C Cur-A Cur-B Cur-C
ber Name | ber Name | cuit Xfrmr | From From From To To To

2 phutl |1 A 1 Yes 1.8973 | 1.8973 | 1.8973 | 1.8973 | 1.8973 | 1.8973
3 phu2 |1 A 1 Yes 1.8973 | 1.8973 | 1.8973 | 1.8973 | 1.8973 | 1.8973
1 A 4 C 1 No 1.65378 | 1.65378 | 1.65378 | 1.65378 | 1.65378 | 1.65378
1 A 5 B 1 No 0 0 0 0 0 0

1 A 5 B 2 No 0 0 0 0 0 0

1 A 8 D 1 No 1.8425 | 1.8425 | 1.8425 | 1.8425 | 1.8425 | 1.8425
4 C 6 C' 1 Yes 0.02078 | 0.02078 | 0.02078 | 0.02078 | 0.02078 | 0.02078
4 C 6 C' 2 Yes 0.02078 | 0.02078 | 0.02078 | 0.02078 | 0.02078 | 0.02078
4 C 8 D 1 No 1.68841 | 1.68841 | 1.68841 | 1.68841 | 1.68841 | 1.68841
5 B 7 B' 1 Yes 0 0 0 0 0 0

5 B 7 B' 2 Yes 0 0 0 0 0 0

9 phu3 | 8 D 1 Yes 14676 | 1.4676 | 14676 | 1.4676 | 1.4676 | 1.4676
10 phu4 | 8 D 1 Yes 1.46761 | 1.46761 | 1.46761 | 1.46761 | 1.46761 | 1.46761
11 phu6é | 8 D 1 Yes 1.40637 | 1.40637 | 1.40637 | 1.40637 | 1.40637 | 1.40637
12 phu5 | 8 D 1 Yes 1.46761 | 1.46761 | 1.46761 | 1.46761 | 1.46761 | 1.46761
8 D 13 D' 1 Yes 0.14159 | 0.14159 | 0.14159 | 0.14159 | 0.14159 | 0.14159
8 D 13 D' 2 Yes 0.14159 | 0.14159 | 0.14159 | 0.14159 | 0.14159 | 0.14159
8 D 14 E 1 No 1.00932 | 1.00932 | 1.00932 | 1.00932 | 1.00932 | 1.00932
8 D 14 E 2 No 1.00932 | 1.00932 | 1.00932 | 1.00932 | 1.00932 | 1.00932
8 D 15 F 1 No 1.46169 | 1.46169 | 1.46169 | 1.46169 | 1.46169 | 1.46169
14 E 15 F 1 No 1.26828 | 1.26828 | 1.26828 | 1.26828 | 1.26828 | 1.26828
14 E 16 E' 1 Yes 1.61995 | 1.61995 | 1.61995 | 1.61995 | 1.61995 | 1.61995
14 E 16 E' 2 Yes 1.61995 | 1.61995 | 1.61995 | 1.61995 | 1.61995 | 1.61995
15 F 17 F' 1 Yes 0.20031 | 0.20031 | 0.20031 | 0.20031 | 0.20031 | 0.20031
15 F 17 F' 2 Yes 0.20031 | 0.20031 | 0.20031 | 0.20031 | 0.20031 | 0.20031
15 F 17 F' 3 Yes 0.20031 | 0.20031 | 0.20031 | 0.20031 | 0.20031 | 0.20031
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Nhén xét:
v' La su cd dbi ximg
v' Mic du dong ngan mach tai diém xay ra su ¢ khong 16n nhung dong may
phat va cac duong day kha 16n, 16n hon ca truong hop nhén mach mét pha,

c6 thé thdy day la trudng hop ngin mach c6 anh hudng nghiém trong dén
hé thong.

v" So v6i lac khong tai trudng hop nay nghiém trong hon vi dong 1én hon.



Ngin mach 2 pha cham dit (Dong ngin mach 1a 21,467pu goc 1a 131.85"

Dién ap tai cac bus

Fault Data - Buses

Phase Phase Phase Phase Phase Phase
Number | Name | Volt A Volt B Volt C Ang A Ang B Ang C
1 A 0.00021 0 0 0 0 0
2 phu1 0.37955 0.37948 0.37949 52.4 -67.6 172.41
3 phu 2 | 0.37955 0.37948 0.37949 52.4 -67.6 172.41
4 C 0.33495 0.33489 0.33486 9.66 -110.35 129.66
5 B 0.00021 0 0 0 0 0
6 c' 0.33157 0.33153 0.33149 8.85 -111.17 128.84
7 B' 0.00021 0 0 0 0 0
8 D 0.75008 0.75007 0.75005 9.82 -110.19 129.82
9 phu3 | 0.93885 0.93884 0.93884 25.21 -94.79 145.21
10 phu4 | 0.93885 0.93884 0.93884 25.21 -94.79 145.21
11 phué | 0.9263 0.92629 0.92628 24.93 -95.07 144.93
12 phu5 | 0.93885 0.93884 0.93884 25.21 -94.79 145.21
13 D' 0.73318 0.73317 0.73314 7.93 -112.08 127.93
14 E 0.73906 0.73906 0.73904 0.02 -119.99 120.02
15 F 0.75051 0.75051 0.75048 1.92 -118.08 121.92
16 E' 0.8428 0.8428 0.84277 -11.94 -131.94 108.06
17 F' 0.72018 0.72017 0.72015 -0.35 -120.36 119.65

Dong trén cac may phat
Fault Data - Generators
Numbe | Nam | Phase Cur | Phase Phase Phase Phase Phase
r e A CurB CurC Ang A Ang B Ang C
2 phu1 | 1.89706 1.89726 1.89722 -37.59 -157.59 824
3 phu 2 | 1.89706 1.89726 1.89722 -37.59 -157.59 82.4
9 phu3 | 1.4675 1.46759 1.46757 -22.09 -142.08 97.91
10 phu4 | 1.4675 1.46759 1.46757 -22.09 -142.08 97.91
11 phu6 | 1.40627 1.40636 1.40634 -21.02 -141.02 98.97
12 phu5 | 1.4675 1.46759 1.46757 -22.09 -142.08 97.91
16 E' 3.23992 3.23989 3.23992 -153.91 86.09 -33.91
Dong trén cac tai
Fault Data - Loads

Number Name | ID Phase Cur A | Phase CurB | Phase CurC
6 c 1 0.04158 0.04158 0.04157
7 B' 1 0.00002 0.00001 0.00001
13 D' 1 0.28318 0.28318 0.28317
17 F' 1 0.60094 0.60093 0.60091




Dong trén cac line va may bién ap

Fault Data -
Lines

Phase Phase Phase Phase Phase Phase
From From | To To Cur A|{Cur B|Cur C|Cur A|Cur B|Cur C
Number | Name | Number | Name | Circuit | Xfrmr | From From From To To To
2 phutl |1 A 1 Yes 1.89706 | 1.89726 | 1.89722 | 5.30168 | 7.98949 | 8.51169
3 phu2 |1 A 1 Yes 1.89706 | 1.89726 | 1.89722 | 1.89671 | 1.89738 | 1.89745
1 A 4 C 1 No 1.65346 | 1.65377 | 1.65378 | 1.65346 | 1.65377 | 1.65378
1 A 5 B 1 No 0.00001 | O 0 0.00001 | O 0
1 A 5 B 2 No 0.00001 | O 0 0.00001 | O 0
1 A 8 D 1 No 1.84221 | 1.84245 | 1.84249 | 1.84221 | 1.84245 | 1.84249
4 C 6 Cc' 1 Yes 0.02084 | 0.02077 | 0.02076 | 0.02079 | 0.02079 | 0.02078
4 C 6 C' 2 Yes 0.02084 | 0.02077 | 0.02076 | 0.02079 | 0.02079 | 0.02078
4 C 8 D 1 No 1.68819 | 1.68834 | 1.6884 | 1.68819 | 1.68834 | 1.6884
5 B 7 B' 1 Yes 0.00001 | O 0 0.00001 | O 0
5 B 7 B' 2 Yes 0.00001 | O 0 0.00001 | O 0
9 phu3 | 8 D 1 Yes 1.4675 | 1.46759 | 1.46757 | 1.46748 | 1.4676 | 1.46758
10 phu4 |8 D 1 Yes 1.4675 | 1.46759 | 1.46757 | 1.46748 | 1.4676 | 1.46758
11 phué | 8 D 1 Yes 1.40627 | 1.40636 | 1.40634 | 1.40627 | 1.40636 | 1.40634
12 phu5 |8 D 1 Yes 1.4675 | 1.46759 | 1.46757 | 1.4675 | 1.46759 | 1.46757
8 D 13 D' 1 Yes 0.14161 | 0.14158 | 0.14157 | 0.14159 | 0.14159 | 0.14159
8 D 13 D' 2 Yes 0.14161 | 0.14158 | 0.14157 | 0.14159 | 0.14159 | 0.14159
8 D 14 E 1 No 1.00933 | 1.00932 | 1.00932 | 1.00933 | 1.00932 | 1.00932
8 D 14 E 2 No 1.00933 | 1.00932 | 1.00932 | 1.00933 | 1.00932 | 1.00932
8 D 15 F 1 No 1.46172 | 1.46169 | 1.4617 | 1.46172 | 1.46169 | 1.4617
14 E 15 F 1 No 1.26827 | 1.26827 | 1.26828 | 1.26827 | 1.26827 | 1.26828
14 E 16 E' 1 Yes 1.61996 | 1.61995 | 1.61996 | 1.61996 | 1.61995 | 1.61996
14 E 16 E' 2 Yes 1.61996 | 1.61995 | 1.61996 | 1.61996 | 1.61995 | 1.61996
15 F 17 F' 1 Yes 0.20031 | 0.20031 | 0.2003 | 0.20031 | 0.20031 | 0.2003
15 F 17 F' 2 Yes 0.20031 | 0.20031 | 0.2003 | 0.20031 | 0.20031 | 0.2003
15 F 17 F' 3 Yes 0.20031 | 0.20031 | 0.2003 | 0.20031 | 0.20031 | 0.2003
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Nhéan xét:

Dong ngdn mach rat 16n 21,467pu , dong ngin mach trén cac may phat, trén cic
duong day rat 16n. Anh huéng nghiém trong dén tinh 6n dinh cta hé thong,
truong hop ndy nghiém trong hon trudng hop ngan mach 3 pha, vi dong ngan
mach tai diém ngén mach 16n hon rat nhiéu.

So voi truong hop ngan mach khong tai trudng hop ndy nguy hiém hon vi dong
ngan mach, dong trén may phat 16n hon.



Trwong hop ngin mach 2 pha cham dat, s ¢6 xay ra giira dudong day tir A
dén D.(Dong ngdn mach 1 4.435pu va goc 1a 135.33%
Ap trén cac bus

Fault Data - Buses
Phase Phase Phase Phase Phase | Phase
Number | Name | VoltA Volt B Volt C Ang A AngB | AngC
1 A 0.90195 | 0.62802 | 0.62534 | 31.7 -104.44 | 167.6
2 phu 0.96076 | 0.75408 | 0.79226 | 39.73 -86.88 | 169.9
3 phu 2 0.96076 | 0.75408 | 0.79226 | 39.73 -86.88 | 169.9
4 C 0.89226 | 0.69757 | 0.64344 | 24.59 -109.66 | 153.65
5 B 0.89928 | 0.62616 | 0.62348 | 31.57 -104.57 | 167.48
6 c 0.88327 | 0.69055 | 0.63696 | 23.78 -110.48 | 152.84
7 B' 0.88932 | 0.61923 | 0.61658 | 30.68 -105.46 | 166.58
8 D 0.91838 | 0.80447 | 0.7235 17.06 -113.83 | 139.85
9 phu3 1.01834 | 0.9551 0.93931 26.86 -96.41 148.62
10 phu4 1.01834 | 0.9551 0.93931 26.86 -96.41 148.62
11 phu6 1.01475 | 0.94459 | 0.92674 | 26.8 -96.89 | 148.78
12 phu5 1.01834 | 0.9551 0.93931 26.86 -96.41 148.62
13 D' 0.89768 | 0.78635 | 0.7072 15.17 -115.72 | 137.96
14 E 0.88172 | 0.79765 | 0.69283 | 8.77 -122.82 | 129.33
15 F 0.89679 | 0.80736 | 0.70901 10.14 -121.03 | 131.15
16 E' 0.95063 | 0.90403 | 0.77535 | -2.88 -133.54 | 114.92
17 F' 0.86054 | 0.77473 | 0.68035 | 7.87 -123.3 | 128.88
18 FaultPt | 1.12844 | O 0 24.31 0 0
Dong trén cac may phat
Fault Data - Generators

Phase Phase Phase Phase Phase Phase
Number | Name | Cur A CurB CurC Ang A Ang B Ang C
2 phutl | 0.71499 | 1.22529 0.84649 11.49 -126.22 88.43
3 phu 2 | 0.71499 | 1.22529 0.84649 11.49 -126.22 88.43
9 phu3 | 0.96536 | 1.52608 1.24973 -9.1 -134.31 84.82
10 phud4 | 0.96536 | 1.52608 1.24973 -9.1 -134.31 84.82
11 phu6é | 0.95051 | 1.46274 1.19974 -8.41 -133.63 86.7
12 phu5 | 0.96536 | 1.52608 1.24973 -9.1 -134.31 84.82
16 E' 3.30295 | 3.18274 3.35786 -156.82 85.51 -33.9




Dong tai

Fault Data - Loads
Number Name | ID Phase Cur A | Phase Cur B | Phase Cur C
6 c' 1 0.11076 0.0866 0.07988
7 B' 1 0.10402 0.07243 0.07212
13 D' 1 0.34672 0.30372 0.27315
17 F' 1 0.71806 0.64646 0.56771

Dong trén cac line va cac may bién ap

Fault Data - Lines

From To Phase Phase Phase Phase Phase Phase
Num- | From Num- | To Cir- Cur-A Cur-B Cur-C Cur-A Cur-B Cur-C
ber Name | ber Name | cuit | Xfrmr | From From From To To To

2 phu1 1 A 1 Yes | 0.71499 | 1.22529 | 0.84649 | 0.68481 | 1.33464 | 1.45529
3 phu2 |1 A 1 Yes | 0.71499 | 1.22529 | 0.84649 | 0.71497 | 1.22529 | 0.84651
1 A 4 C 1 No 0.55108 | 0.4545 | 0.76602 | 0.55108 | 0.4545 | 0.76602
1 A 5 B 1 No 0.05201 | 0.03622 | 0.03606 | 0.05201 | 0.03622 | 0.03606
1 A 5 B 2 No 0.05201 | 0.03622 | 0.03606 | 0.05201 | 0.03622 | 0.03606
1 A 8 D 1 No 0 0 0 0 0 0

1 A 18 FaultPt | 1 No 0.57108 | 2.54292 | 2.2818 | 0.57108 | 2.54292 | 2.2818
4 C 6 (0 1 Yes | 0.05539 | 0.0433 | 0.03993 | 0.05538 | 0.0433 | 0.03994
4 C 6 c 2 Yes | 0.05539 | 0.0433 | 0.03993 | 0.05538 | 0.0433 | 0.03994
4 C 8 D 1 No 0.49524 | 0.48779 | 0.74205 | 0.49524 | 0.48779 | 0.74205
5 B 7 B' 1 Yes | 0.05201 | 0.03622 | 0.03606 | 0.05201 | 0.03622 | 0.03606
5 B 7 B' 2 Yes | 0.05201 | 0.03622 | 0.03606 | 0.05201 | 0.03622 | 0.03606
9 phu3 8 D 1 Yes | 0.96536 | 1.52608 | 1.24973 | 0.82212 | 1.53608 | 1.37467
10 phu4 8 D 1 Yes | 0.96536 | 1.52608 | 1.24973 | 0.82212 | 1.53608 | 1.37467
11 phu6 8 D 1 Yes | 0.95051 | 1.46274 | 1.19974 | 0.95051 | 1.46274 | 1.19974
12 phu5 8 D 1 Yes | 0.96536 | 1.52608 | 1.24973 | 0.96536 | 1.52608 | 1.24973
8 D 13 D' 1 Yes | 0.34888 | 0.20721 | 0.09778 | 0.17336 | 0.15186 | 0.13658
8 D 13 D' 2 Yes | 0.34888 | 0.20721 | 0.09778 | 0.17336 | 0.15186 | 0.13658
8 D 14 E 1 No 1.06854 | 0.99461 | 1.05456 | 1.06854 | 0.99461 | 1.05456
8 D 14 E 2 No 1.06854 | 0.99461 | 1.05456 | 1.06854 | 0.99461 | 1.05456
8 D 15 F 1 No 1.57789 | 1.43335 | 1.54986 | 1.57789 | 1.43335 | 1.54986
18 FaultPt | 8 D 1 No 0.57108 | 3.213 3.23514 | 0.57108 | 3.213 3.23514
14 E 15 F 1 No 1.21692 | 1.25042 | 1.28265 | 1.21692 | 1.25042 | 1.28265
14 E 16 E' 1 Yes 1.65147 | 1.59137 | 1.67893 | 1.65147 | 1.59137 | 1.67893
14 E 16 E' 2 Yes 1.65147 | 1.59137 | 1.67893 | 1.65147 | 1.59137 | 1.67893
15 F 17 F' 1 Yes | 0.23936 | 0.21548 | 0.18923 | 0.23935 | 0.21549 | 0.18924
15 F 17 F' 2 Yes | 0.23936 | 0.21548 | 0.18923 | 0.23935 | 0.21549 | 0.18924
15 F 17 F' 3 Yes | 0.23936 | 0.21548 | 0.18923 | 0.23935 | 0.21549 | 0.18924
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Nhan xét:

Trudng hop ndy dong ngan mach va cac dong trén line may phéat va may bién ap
s0 véi cac truong hop trudc khong cao bang, nén anh hudng ciing it nghiém trong
hon so v6i trudng hop ngan mhac tai bus.



Trudng hop 3 pha: (dong ngin mach 13 5.846pu va goc pha 1a -49.66")

Dién ap cac bus nhu sau:

Fault Data -
Buses
Phase Phase Phase Phase Phase Phase
Number | Name | Volt A Volt B Volt C Ang A Ang B Ang C
1A 0.50248 0.50248 0.50248 31.45 -88.55 151.45
2 | phu1 0.6999 0.6999 0.6999 42.63 -77.37 162.63
3 | phu2 0.6999 0.6999 0.6999 42.63 -77.37 162.63
4| C 0.57883 0.57883 0.57883 19.94 -100.06 139.94
5| B 0.50099 0.50099 0.50099 31.33 -88.67 151.33
6| C' 0.573 0.573 0.573 19.12 -100.88 139.12
7| B 0.49544 0.49544 0.49544 30.43 -89.57 150.43
8|D 0.7066 0.7066 0.7066 10.74 -109.26 130.74
9 | phu3 0.92232 0.92232 0.92232 25.8 -94.2 145.8
10 | phu4 0.92232 0.92232 0.92232 25.8 -94.2 145.8
11 | phu6 0.90784 0.90784 0.90784 25.6 -94 .4 145.6
12 | phu5 0.92232 0.92232 0.92232 25.8 -94.2 145.8
13| D' 0.69068 0.69068 0.69068 8.85 -111.15 128.85
14 | E 0.69644 0.69644 0.69644 0.32 -119.68 120.32
15| F 0.70824 0.70824 0.70824 2.35 -117.65 122.35
16 | E' 0.80274 0.80274 0.80274 -12.29 -132.29 107.71
17 | F' 0.67961 0.67961 0.67961 0.08 -119.92 120.08
18 | FaultPt 0 0 0 0 0 0




Dong cac may phat:

Fault Data - Generators
Phase Cur Phase Phase Phase Phase Phase
Number Name | A CurB CurC Ang A Ang B Ang C
2 | phut 1.14376 1.14376 1.14376 -22.16 -142.16 97.84
3 | phu 2 1.14376 1.14376 1.14376 -22.16 -142.16 97.84
9 | phu3 1.51102 1.51102 1.51102 -26.77 -146.77 93.23
10 | phu4 1.51102 1.51102 1.51102 -26.77 -146.77 93.23
11 | phu6 1.44389 1.44389 1.44389 -25.54 -145.54 94.46
12 | phub5 1.51102 1.51102 1.51102 -26.77 -146.77 93.23
16 | E' 3.26091 3.26091 3.26091 -153.3 86.7 -33.3
Dong tai:
Fault Data - Loads
Phase Cur | Phase Cur | Phase Cur
Number Name | ID A B C
6| C 1 0.07186 0.07186 0.07186
7| B 1 0.05795 0.05795 0.05795
13| D' 1 0.26677 0.26677 0.26677
17 | F' 1 0.56709 0.56709 0.56709




Dong cac line, may bién ap:

Fault Data -
Lines
From To Phase Phase Phase Phase Phase Phase
Num- | From Num- | To Cir- CurA CurB CurC Cur A CurB CurC
ber Name | ber Name | cuit | Xfrmr | From From From To To To
2 | phu1 11 A 11| Yes 1.14376 | 1.14376 | 1.14376 | 1.14376 | 1.14376 | 1.14376
3 | phu2 11 A 11| Yes 1.14376 | 1.14376 | 1.14376 | 1.14376 | 1.14376 | 1.14376
1A 4| C 1] No 0.65397 | 0.65397 | 0.65397 | 0.65397 | 0.65397 | 0.65397
11 A 5B 1| No 0.02898 | 0.02898 | 0.02898 | 0.02898 | 0.02898 | 0.02898
11 A 5B 2 | No 0.02898 | 0.02898 | 0.02898 | 0.02898 | 0.02898 | 0.02898
11 A 8|D 1| No 0 0 0 0 0 0
11 A 18 | FaultPt 1| No 2.46867 | 2.46867 | 2.46867 | 2.46867 | 2.46867 | 2.46867
4| C 6| C 1] Yes 0.03593 | 0.03593 | 0.03593 | 0.03593 | 0.03593 | 0.03593
4| C 6| C 2 | Yes 0.03593 | 0.03593 | 0.03593 | 0.03593 | 0.03593 | 0.03593
4| C 8|D 1| No 0.6663 | 0.6663 0.6663 | 0.6663 | 0.6663 | 0.6663
5| B 7| B 11| Yes 0.02898 | 0.02898 | 0.02898 | 0.02898 | 0.02898 | 0.02898
5| B 7| B 2 | Yes 0.02898 | 0.02898 | 0.02898 | 0.02898 | 0.02898 | 0.02898
9 | phu3 8|D 1] Yes 1.51102 | 1.51102 | 1.51102 | 1.51102 | 1.51102 | 1.51102
10 | phu4 8|D 1] Yes 1.51102 | 1.51102 | 1.51102 | 1.51102 | 1.51102 | 1.51102
11 | phu6 8|D 1| Yes 1.44389 | 1.44389 | 1.44389 | 1.44389 | 1.44389 | 1.44389
12 | phu5 8|D 11| Yes 1.51102 | 1.51102 | 1.51102 | 1.51102 | 1.51102 | 1.51102
8| D 13 | D' 11| Yes 0.13338 | 0.13338 | 0.13338 | 0.13338 | 0.13338 | 0.13338
8|D 13 | D' 2| Yes 0.13338 | 0.13338 | 0.13338 | 0.13338 | 0.13338 | 0.13338
8|D 14 | E 1| No 1.0101 1.0101 1.0101 1.0101 1.0101 1.0101
8|D 14 | E 2 | No 1.0101 1.0101 1.0101 1.0101 1.0101 1.0101
8| D 15| F 1| No 1.46327 | 1.46327 | 1.46327 | 1.46327 | 1.46327 | 1.46327
18 | FaultPt 8|D 1| No 3.47154 | 3.47154 | 3.47154 | 3.47154 | 3.47154 | 3.47154
14 | E 15| F 1| No 1.28278 | 1.28278 | 1.28278 | 1.28278 | 1.28278 | 1.28278
14 | E 16 | E' 1] Yes 1.63045 | 1.63045 | 1.63045 | 1.63045 | 1.63045 | 1.63045
14 | E 16 | E' 2 | Yes 1.63045 | 1.63045 | 1.63045 | 1.63045 | 1.63045 | 1.63045
15| F 17 | F' 11| Yes 0.18903 | 0.18903 | 0.18903 | 0.18903 | 0.18903 | 0.18903
15| F 17 | F' 2| Yes 0.18903 | 0.18903 | 0.18903 | 0.18903 | 0.18903 | 0.18903
15| F 17 | F' 3| Yes 0.18903 | 0.18903 | 0.18903 | 0.18903 | 0.18903 | 0.18903
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Nhén xét:

Dién ap trén cac bus nho hon va dong trén may phat lon hon khi ngan mach giira
duong day so vai truong hop nga“'m mach tai thanh cdai, nhung dong tai lai c6 mot
s6 noi 16n hon 16n hon. Tuy nhién nhin chung 14 trudng hop nay van khong
nghiém trong bang so véi truong hop ngan mach tai thanh cai.

Nhén xét chung:

v Trong trudng hop ngan mach khi c6 tai ta thdy dong ngan mach 2 pha cham
dat 1a nguy hiém nhét, vi dong ngin mach 1a 16n nhat, cic dong trén may
phat va dudng day ciing rét 16n.

v' Cac dang ngan mach tai cac bus nhin chung déu c6 hau qua nghiém trong
hon ngan mach giira dudng day.

v Tat ca cac truong hop ngan mach khi c6 tai déu co tic hai dén hé thong
nghiém, trong hon cac trudng hop ngin mach khong tai.



