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O]l iy
V 0 PG . QG _ Pl_ ] QL . Qmax_ Qmin .
Bus Type Per unit | Degrees | Per unit | Per unit | Per unit | Per unit| Per unit | Per unit
1 Swing 1 0 - - 0 0 - -
2 Load - - 0 0 2 0.7 - —
3 | \oltage 1.05 - 1.3 - 0.2 0.1 1 0.7
controlled
4 Load - - 0 0 0 0 - -
5 Load - - 0 0 0 0 - -




Y gaall il

Bus to R X Maximum | Maximum
Bus Per unit | Per unit MVA Tap Setting
Per unit Per unit
1-5 0.006 0.08 1.5 —_—
3-4 0.003 0.04 2.5 —_—

Vpase ‘Spase A shaiall b potl A gusia dassll o =3 Per unit*

Jaall Jaghd ulily
Bus to R X B MaxMVA
Bus Per unit | Per unit | Per unit Per unit
2-4 0.036 0.4 0.43 3
2-5 0.018 0.2 0.22 3
4-5 0.009 0.1 0.11 3
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Y gaall J2al il
Bus to Bus R X Maximum
Per unit Per unit* MVA
1-5 0.006 0.08 600
3-4 0.006 0.08 1000
o) all Cad g J saall il 4 susie el Per unit*
:'i.A i' . “
Jaall Jagladd Jaall culily
Bus to R X B Maximum
Bus Q Q H-Siemens MVA
2-4 10.71225 119.025 1445.074 1200
2-5 5.356125 | 59.5125 739.34 1200
4-5 2.678 29.75625 369.67 1200
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‘ Summary...
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LO4ad 1ow resulis

NEPLAN®
1
2 Iteration
3 Iterationsi6
4 Mismatch:0
5
6 From To PLoss QlLoss Plmp Q Imp P Gen QGen PlLoad QLoad
7 Area/Zon Area/lZon MW  MVar MW MVar MW MVar Mw MVar
8 Network 34,827 i131.395 :394.827 i114.06 :914.827 i451.395 880 320
9 Area 1 34.827 :131.395 i0 0 914.827 (451.395 1880 320
10 Zone 1 34.827 :131.395 0 0 914.827 i451.395 880 320
11
12 Un PLossLiQLossL PLoss T QLoss T
13 kV MW  MVar MW MVar
14 345 30.375 i72.203 4 452 59.191
15 i
16 | Overload
17 Nodes (I %
18 B-2 :i83.39
19 ;
20 ID Node u u AngleU PLoad QLoad PGen QGen QShunt
21 Name kW % ° Mw MVar Mw MVar MVar
22 734 B-1 15 100 0 0 0 394.827 11406 0
23 737 iB-2 287.699 :83.39 -22.4 800 280 0 0 0
24 740 iB-3 15.75 {105 -0.6 80 40 520 337.335 0
25 728 B-4 351.69 :101.94 -2.8 0 0 0 0 0
26 732 B-5 336.161 i97.44 -4.5 0 0 0 0 0
27
28 ID Node Element Type P Q | Angle| Loading P Loss
29 Name Name Mw MVar kA ° % MW
30 713 iB-1 SM-1 :Synchron:-394.827 i-114.06 :15.818 :163.9
31 714 B-3 SM-3 {Synchron(-520 -337.335 {22721 146.4
32 717 iB-5 L-54 :Line -133.361 i-182.541 :0.388 121.6 19.34 1.0408
33 717 B4 L-54 iLine 134,402 :150.357 :0.331 -51 16.49 1.0408
34 730 B-1 TR-15 i2W Transi394.827 i114.06 i15.818 {-16.1 68.5 2.5335
35 730 B-5 TR-15 i2W Transi-392.293 :-80.375 :0.688 163.9 66.74 2.5335
36 726 B-4 TR34 :2W Trans;-438.082 :-271.828 :0.846 145.4 51.56 1.9184
37 726 B-3 TR34 [{2W Transi440 297.335 i19.467 i-34.6 53.1 1.9184
38 723 B-4 L-42 iLine 303.68 121471 :0.537 -24 6 26.74 11.8372
39 723 B-2 L-42 iLine -291.843 i{-139.12 :i0.649 132.1 32.31 11.8372
40 720 B-5 L-25 iLine 525.654 :262.916 :1.009 -31.1 50.27 17.4968
41 720 iB-2 L-25 iLine -508.157 i-140.88 :1.058 1421 52.7 17.4968
42 738 B-3 L-3 Load 80 40 3.279 -27.2
43 735 iB-2 L-2  ilLoad 800 280 1.701 -41.7
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F Metlab program bto solve Power Flow by using Newton-Raphson Method

f==========================================================================
% 3 _base=400MVA: V base=15KEV at bhuses 1, 3; V _base=345EV at buses 2, 4, 5.
cle

clear

syms V1 V2 V3 Va3 VS dl d2 d3 da ds (Identify svmbols, firstly.

W=[V1l; VE: Vi v4r VS]r d=[ dl:; d2; d3:; d4: d4d5 ]: % A= a matrix.

FL=[0; B00; 50; 0O; 0O]/400; (P of load

QL=[0; Z80; 40; 0O; 0]/400; 32 of load

F==[0; -300; (5Z0-50); 0O; 0O]/400:; (5pecific P of Buses. =since P=({Pg-FL])
Q==[0; -Z30:; -40; 0O; 0]/400; (3pecific @ of Buses. since Q= (0Qg-0L)



5 ya2l) Q\:\).u bl Ls—’\f‘“"‘y‘ B PEOA(

gd}&l«]/ [Ln'.//.u.b.? o

_}“‘5/_)4}’}-‘4}; aJ.?.dfuL:ﬂ uy.)bu «i uua.d/‘ia.ab.u « V {“/iuy/r""j/} «

>
’ & UL’J““’ OYolea Ja o‘).m.//ub‘)w ol uL'L“j/C/JA/

= |V54—!JL4-'U-?4” ﬁ A e »{ V,6,P,Q #
.



% Sub-program to build Ybus

zdata = [ O 2 o -4,8511 % Input data for impedance and
o 2 o -=-9.0909 % charge admittance of branches.
o 4 0o -15.1518
o 4 0o -4.6511
o = o -9.090%9
0 5 o -1&8.1818
1 5 0.006 0.0s8
3 4 0.003 0.04
2z 4 0.036 0.4
2z 5 0.01s 0.2
4 5 o.0o9 0.1 ]:

nl==zdatai:, 1) nr=zdatal(:,2): B==zdatai(:,3): Z=zdata(:,4):
nhr=lengthizdata(:,1)):; nbus = max (max(nl), maxinr)):

Z =R + J%%; 3Branch impedance
v= onesinbr,1)./2: 3Branch admittance
Thus=zeros (nbus, nhus) ; % Initialize Yhus Lo zZero
for k = 1l:nbr: % Formation of the off diagonal elements.
if nlik) > 0 & nrik) = 0O
Thus (nlik) ,nrik)) = Ybhusinlik),nrik)) - vik):
Thusinri(k) ,nlikl)l = Yhusinlik)l,nrikl):
end
end
for n = l:nbus % Formation of the diagonal elements.
for k = l:nbr
if nlik) == n | nrik) == n
Thusin,n) = Ybhusin,n) + vik):
else, end
end
et
Thu=s % The rezsulting Buz Adwmittance matrix.

¥= abs(Yhus): t=angle (Yhus):

% Frequently, thiz Sub-program will be used for build ¥hu=z, as a User
% Defined Function (vhus) called to return Bus admittance matrix.
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%In the form of: Pissumi|Vi||V]||Tij|cos(th ji-d i+d 3).
% Qi=swm (| Vi| VI |[YTij|=sinith ji-d i+d j).
for k=2:5
for j=1:5
Pi3,1)= Wikl *(V(3)*T(k,J) *cos(t(k, 31 -dik)+d (31
g3, 1) =-VikI* (V1) *T(k,J) *sin(t (k, J)-dik)+d (31

end
Pik,1l)=sumip) ; F3vnbolic P matrix.
Qik, 1) =sumi(q) ; F3vnbolic Q matrix.
end
25==========================================================================
H———Functions for symbolic jacobian——-%
% {Partial Derivatives Matrix)
f=[Pi(2:end);Q([2,4:5])]: %The required functions.
¥x=[de2;d3;d4;45; V2 VL VE] %The required wvariables.
E=jacokbian(f,=x); F3yvnbolic Jacobian Mtrix(Bullt-in matlab
tfunction) .
WV o=[1.0; 1; 1.05; 1: 1]: (Initial walues of mwagnitude of buses wvoltages.

d =[0; Oy Oy Oy O] YInitial walues of angle of bhuses wvoltages.
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iter=0; %3 Iteration counter
pwracur = 0.000001; % Power accuracy(relativee error).
DC= 10; % et the maximum power mismwatch to a high

% walue for first test of condition of the loop.

while max (abs (DC) ) >pwracur & iter<i20 % Test for convergence.,

iter = iter +1 % NMo. of iterations.

H=[d(Z:end) ;V([2,4:5]1]:

e=V.%exp(i¥d) ; % Construct complex bus wvoltages wector.
s=con]j le) . ¥ [Yhus*e) ; % The calculated conjugated power.

P=regl (a) rQ0=—imagi(=):

DC=[Pz(Z:iend)-Pid:end) ;0= ([Z2,4:58]1-0([2,4:5])]r %The Power mismatch.
W1=WI(l);WVE2=V(2) ;V¥3=V(3):V4=V(4):;V5=V(5); $nbstituting elements of FVoltages &
dl=d(l);d2=d(2):d3=A(3) ;dd=A(4) :d5=A (5] Zangles vectors in variashles V & d.

J=zubs (R): J=vpa(J,5); % Ewvaluated Jacobian matrix.
DE = JWDC ; % Change of wvarisbles
H=¥4DX;

Vi[2,4:5])1=E(5:7 ;d(Z:end)=X(1:4); % Solution of unkown wvariables.
end



ASua) e adlially B8 Gbyw cilua

% Caloulation of power flows through branches.
VEV . Yexp(iFd)
VA1=V1) pVESV(Z2) VISV (3 cVESV(4) VSV (5
di=d (1) ;d2=d(2) ;d3=d(3) ;d4=dA (4] ;d5=d (5] :
I15=-Yhus(1,5) % (V1-VI3); IZ1=-I15;
IS4=-Yhus (5,4 * (V5-V4)+(0.111/2) *V5;
I45=-Yhus (5,4 * (V4-V5)+(0.111/2) *V4;
ISZ2=-Thus (5,2 ¥ (V5-V21+(0.221/2) *V5;
IZ25=-Thus (5,2 ¥ [V2-V51+(0.221/2) *VzZ;
I43=-Thus (4,3) ¥ (V4-V3): I34=-T43;
I4Z=-Thus (4,2 ¥ (V4-V21+(0.431/2) *V4;
IZ24=-YThus (4,2 * (Va-V41+(0.431/2) *VZ;
315=V1*con]j (I15); 351=V5%conj (IS51);
354=V5*con] (I54); 345=V4¥conj (I43):
BEZ=VE+%coni (IS2); 2325=VZ*conj(IZ5):
343=V4*con]i (I43); 2334=V3i*conj (I34):
3d42=V4*con] (I42): 324=VZ*conj (I24):;
F========= Power flows and Losses =========
S=[P+PL, Q4+QL] *400; % Generated Power matrix.

515 51=[315 315+4351: 551 S154351] *400; H—-—-9
554 45=[354 354+345; 545 354+4545] *400; %
352 _25=[352 352+525; 35 SSE24525] *400; Y—rEBranch Power flows & Losses
543 34=[343 S43+334; 334 34343347 *400; %

242 Z4=[342 3424324; 524 S4z24524] *400; F-—-—-F



% Arrangement and =show the results
format short
[V] = [ab=s (V) angle (V) *180/pi] ;
hus=[ Il I;Iz I;I3 I;I_q I;IE I];
dispi('Cutpu Data:')

disp(' Cutput Data of Buses "

disp('bus | Wipu) | Vang(deg) F Load 2 Load P Gen 0 Gen
"l

disp (' ——=| - | —=—mm | === | —=—mm - |~ = | -

___I:|

format short o

bus bus=['1-5 l21E-1 2154 l:14-5 21 E-2 ..
P'2-5 Parg4-3 13-4 142 212-4 ']:

So=[515 51:;354 45:352 255543 34:542 24];

Sr=real (0]} Si=imag(30):

S omt=[3r(:,1) 3ii(:,1) 3r(:,2) 3i(:,2)]:

disp{'----- - - m- """
disp('From Eranches Power Flows "

disp('/To P (M) QIMVar) Pllos=) Q0 loss)
disp('----- | -==—mmmmmm - R —— | -==—m o | -==—m o

dizsp({[bus bus numstri 3 _out] ])

_|:|

e e e e e e e e b e e e e e L e e e
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% The EResults //

iter =

outpu Data:

output Data of Buses

bus |Wipul | Vangi(deg) F Load 2 Load P _Gen Q_Gen

el R | -==—————- | -=——————- | -==—————- R | -—=————-
1 1.0000 o o 0o 394.5387 114.2816
2 0.8338 -22.4064 Z.000a0 o.700a O.aoog -0.00a0
3 1.0500 -0.5973 o.2000 0.1000 E52Z0.0000 337.4774
4 1.0193 —-2.8340 o o -0.0000 O.oooo
5 0.9743 -4 .,5479 o o -0.0000 O.oooo

From Eranches Fower Flows

A To P (M) o MVar) Filoss) 2iloss)

————— el B el B
1-E 394 .,8387 114.2816 2.534368 33.791587

E-1 —-3892.3043 -50.49007 2.534368 33.791587

-4 -133.3877 -182.529% 1.040398 -32.17522

4-5 134.3956 150.353543 1.040898 -32.17522

5-2 S25.662 Z263.0197 17.50317 122 .1257%7

Z2-5 -508.15585 -140.5594 17.50317 122 .1257%7

4-3 -435.051 -271.5905 1.915999 25.55665

3—4 440 297.4774 1.915999 Z25.55665

4-2 303.6824 121.5377 11.84123 -17.56749

2-4 -291.8412 -139.1051 11.84123 -17.56749
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PW Transformer X]
I Tap zide Controlled node
Params | Limite | Regulatjon | Earthing | SIMPOW-Regulator | Info Rieliability | More... | User Data . .
I ] 1 1 I 1 1 | " Prirnary " Prirary " Rer
Mare: + Secondary * Secondary
Tupe:
Un . Ky Un2.. kv Si. hva: 400 Tapmir:  |-16

|EC: Operating values before SC Tapr 0
™ Dperat values active Tem mes: I'IE—
Secondary values

Tap act: i]

Delta U .. % |0.625
U et 3 105

Cormpautiditi

URH1] . %

345
Url kY 345 U2 . kv
06

SAWRIE

J Ib maw .. A

Cag{phi) b:

e
.
] T

Ukl). % 8 Uk % o Ub . Y-
—
T
0

Primary value

11

n-load tapchanger ™ Compensation winding Uk miry . Y.
I Switchable

plap.. =

Wector Group;

770111117 7

Copy | | Library | Export | 4 Copy

Ok | Cancel | Help | Calor | oK

Parameters l Fieferences ] Area / Zone [

Loadfow Calculation rmethod:

Calculation with
™ Distributed slack
™ AreaZone contral
-
I Load balance
r

6 r
-
[ Transformer phase shifting
UROMAHs franstormer reguiation
¥ Set taps to calculated values

@Jﬂ\ u\:\)u t._\\.u;j d};‘d\ d:m,ﬁ Qbk;
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Name U u Uan
B-2 SIMPOW-Reguistor/Tubines | I 9
345 kV Params l Lirnits ] Dperational kV % °
M arne: |SM-2 y/‘%— 0
e C B-2  i313.926 :90.99 :-19.9
s | B-3 15.75 105 0.3
B-4 359.564 104.22 i-2.6
U | pr.. % B5 1358454 11039 4.5

SM-2 SroMyva [0 L] e
/@ Pr.. M a J wd' gat. ..
Coz[phi]: 1]

wd' zat.
U frnax /L 20 -

4
E — ml \ pr— u u Uang | PLoad | @ Load | PGer 0 Gen
wy _ =
kv % = | oww | wvar | mw \Mvar
15 100 0 0 85285 1383957 0\

345 100 191 (&0 280 0 YLD
1575  H0O5 04 a0 40 520 103 437

35037 0417 27 00 0 0 0

B-2 349914 0142 a4 0 0 0 0

345 kV

/l\

L-2

A s il )38 oy Sl e g Canadl Jaad) Caniad Jigad Cilglad
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Line

o % ool = | [ e | Q@) ||| ] gl

Params ] Sections] Lire Loads] F'_l,.llons] Compensation] Info ] Fieliabilit_l,.l] Mare... ] UserData]

u |E %I% o | |[N]| e |L0adflow
L= Mame:
) Type: | J
Length .. mile: 1 Urits: Ohrn/miles -
R[1].. Ohrn/mile: h.36612F R[0] .. Ohrnmile: i}
B 5 ®[1] .. Ohmdmile: 595125 ®[0].. Ohm/mile: i}
- CI1] .. uF/mile: 1.96116 C[0] .. uF#mile: i}
345 kV BI11.. uS mile T39.34 B(0].. uS/mile: a
@I] G(1].. wSAmile: i}
L-25 L-42 Ir maw .. A ] Temp. at end of SC..7: |80
Ir mir .. &: 1} Murmnber of lines: 1
' Feduction factar: 1 J [P e %
Operating Temp...": (40
[~ Cable [v Switchable
[ Dwerhead
345 kV
©

6 \ opy | \F'aste | Library | Export |
Ok | Cancel | Help | Color |
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Name U
kV
............ B-1 15
i...B2 1328742 (19529 ) 132

B-3 15.75 1105 0.9 i€
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Name U u U ang
kV % °
B-1 15 _i100 0
g ‘267 453 - '?-196
=S O oSO
LB 352883 10228 114
B-5 i321. 821 93 28 i-4.7

L4
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Load flow Parameters w

Farameters l Heferences] Area / Zone Control ]

Calculation method: Mewton Raphson
Calculation with Iteration data
[ Distributed slack Corwvergence mismatch: 0.001
[™ AreafZone control . Type
- Max. number of iterations: 50
| leerl b I” Check convergence LF-Type: Fo o Units: W -
r r

r I” Read initidlization file 5 A 170 E .. Mk 0 Pl Mt [0
- | J P b a0 ‘felander factar 1: |0 Q[0) .. Mvar: |0

[ Transformer phase shifting

[~ ‘wihite initialization file
[ Automnatic ransformer requlation | J Velander factor 2 |0
r I ki 5543

[ Asprmetrical netwaork. More initial. options cos(phil 0,471 Domestic units: i}

[7 Norfesded networks
Scaled values Tatal scaling factor for P 1

[ Cantral generator limits ’—

r S oper .. MW 170 Total scaling factor for O: 1 b
Reference values for loading check. Load Balaricing
" Minirnum values (2.0 Ir min) P oper .. b 80 .
E 0% taximurn values (2 g. Ir max) g W 180 W Load variable |1—
oper .. Mvar i -
- Switches, cicuit breakers, couplers . Calculated scaling factor P
™ Beduce | oper .. ka: £.543 Calculated sealing factor : 1
r
Reference bus: Result File cos{phi] aper. 0471 Equivalent circuit for harmanic analysis;

J ! J |H, L series-connected j

hd
T e ’—BD I whiting enabled [ Format 4.5 LIJ

Domestic urits —_—|
Bage Cost .. Curll:
Pokw [0 ke [0 &

Contingency Analysis G .
os[phil: 0
[ Print out nonfeeded nodes

5 Copy | Paste | Library | Export |
o | L) | | e | K | Cancel | Help | Color |

Name U u U ang
kV % °
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2W Transformer g| _ o
n-FortsModes

Param: l Limnits ] Hegulation] Ealthing] SIMF'DW-F!eguIatUII Info ] Fieliabilil_l,l] MDIB...I UserData]

0 station
M ame: O Hode
Tupe:

| — | el
B-1 B-5
Unl . K. |15 Un2 . Ky 345 S Mya  [400 15 kV 145 ky | |[QPen
TR-A L
ur kv 15 Uiz . k. 345 |EC: Operating values before SC | EE171
[ Operat.values active L’f Reactar
URd1) .. % |0 UR0) .. % |0 . . | -
econdary values P Transf
Uk(] % [a Uk . % [0 N T | fenEIEEL
Seriez RLC
SR | R I IU— ‘ B Series
0. % 0 uot(m .. % o Coslphil b: — [Pl 2l
Ple.kw: [0 uoz). % [0 Primary value | B 3w Trarsformer
; no
W On-load tapchanger [~ Compensation winding U i . RV A/ Transtomer FJ
[ Unit transformer [ Switchable R Seies Faivalent |
1-Parts
Vector Group: 0Y.05 = pTap.. % FACTSIDC/Special
j ProtectionsiSwitches
/\
~=_

Copy ‘ | Library | Export |

0k, | Cancel | Help | Calar |




YV = VHAV
5V = V+ (Tapact —Tapr) V.AU[cosB+ J-sinf3]
When 3 =90°

2 V= V+]((Tapact —Tapr) .V.AU)

:|V

| Za®

reg

\B

(@)
tLa _ Vo 2 Y
" Secondary side o
6 1 T —1.005
1 X: 14 /;
Y: 5.001 ‘
\ o’
\ I —1.0045
\‘ Il‘
4 \ trerbomration Rt l
1 ransformation RatioAngle o 1 —11.004
\ ]
\ ll X: 14
[ Y: 1.004 11,0035
o 2 \ /
Q 1 /
2 \ /
< \ 1 -11.003
5 \ /
@
< 0 \ ! ~11.0025
Q U
= /
£ II
o ﬁ
= / 1.002
= U4
= 2 Transformation Ratio Amplitude |t| | &
4 —1.0015
—1.001
‘
,' —11.0005
/ -
. Soe " )
-20 -15 -10 5 0 5 10 15 20
Tap Step

B=90" xic Jusaill Ao Hlaag dagly e JS5 Clanyiill sskad ( Al

Transformation Ratio Amplitude | t |

\ 4
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Al bl
Al gall il
N DO B Pt
Bus | Perunit* | Perunit | perunit
X, Q
1 0.05 0.18 0.18 0
3 0.04 0.18 0.18 | 0.005625
Al gall el 4y gusie dagdll () 323 Perunit*
Y gaall by Jaill Ja glad iy
Xo. X=X, Neutral Bus to X, X, X,
Busto | Perunit* | Perunit | Reactance BUS O Q
Bus Q
2-4 357.075 | 119.025
1-5 0.08 0.08 0
2-5 178.5375 | 59.5125
3-4 0.08 0.08 0
sl el g i Al O 325 Perunic® 4-5 89.26875 | 29.7562
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| Hame:
& . 5
Type: l— J Mame: 5h4-1

Type: J
®AR:

Uioke 5 Wz [0 RE.OMm
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Operating Temp...” |40

v i 5
[~ Cable ¥ Switchable " isolated Aetive.. % 100 & Curll/h: I
[ Overhead
Mult. factor: 1
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2W Transformer 1

Params] Limits ] Fiequistion Earthing ] SIMPDW-HeguIator] Info ] Heliab\lit_l,l] More...] UserDalal

Mame:
Frimary side Secondary side
" Direct + Direct
" Impedance (" |mpedance
1+ solated [ Isolated

1
A1

Cop}\ | | Library | Export
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2W Transformer, ﬂ

Params ] Limits ] Hegulation] Earthing] SIMPDW-Hegulatorl Infa ] Heliability] More...] Lser Datal

Name: TR1

Type: l— J

Unt. kv 15 U2k 5 e faon

Utk fis Uk [u6 IEC: Operating values before SC

s g

. B Uk.x [@ Ub k. kY. T

g T R N o

0 vl % o Cos{phil b n
,U— Loz & ,D— Primary value

[ Dreload tapchanger [~ Compensation winding Ubs .. kY: ,—

[ Switchable

Dyl v

[ Unit transformer

plap. &

Wector Group:

Copy | | Library | Export
0k | Cancel | Help | Calor
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Fault type:
Calculation method:
k" max calculation

Fault distance (number of nodes] for display of results:

Caleulation according to [EC309
r

-

I¥ R at faulk location for ip branch calculation

Calculation according to AMSI

Mumber of Cycles for DC curent IDC caleulation

Number cypcles for breaking current calculation |b:

Result File

| [

[~ Fomnat 4.x

[~ ‘wirite after caleulation

i
—

I
[

Load flow bE?

Asymmetrical netwark

Fault duration in s for thermal current c:

0.02

002 -

Faulk duration in s for DC current IDC calculation:

Time delay of CB in s for breaking current calc. Ib:

1.06

E operating . pu:

Reduce switches, circuit breskers and couplers
[ Reduce

M aximal loading of elements
Loading .. %

100

0K Cancel Help

Shart Circuit

lShort Circuit Parameters

Parameter  Faulted nodes | Faulted lines | Special faull} A Flash Calculatmn]

Nodes to select:

Selected nodes:

Hode

Fault

Cycles

type AllSI

AHNSI

mmmmm
en fedora S

|

»E

>» Unlevel

>> Area..

¥y Zohe...

»» Feeder.

(£4

Fird

13

14




Short Circuit Results ':

Result tables

Fault curents. .. |

Currents at fault locations... \ | Shart Cirooit

Mode voltages. ..

Overloaded elements... |

Relay tipping time... |

Arc Flash results... |

Result files

Export to file... [ Farmnat 4%

Digplay options
(¥ ki [+ ki [+ pids
oy A (™ kA

W Documentation

Results selection... |

Cloze |
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Currents at fault locations

NEPLAN®
: " " Maxim
ID Fault location Un Ik"(RST) | AIk"(RST)| Fault | Method um Network
kv kA ° type currenf type
1 175056 B-1 15.000 : 149.647 : -83.86 3phase f Superposi 1 MULT.FED
2 175059 B-2 345.000: 3.392 -83.29 3phase f Superposi1 MESHED
3 175062 B-3 15.000 : 240.701 ;| -82.94 3phase f Superpos; 1 MULT.FED
4 175050 B-4 345.000: 8.058 -83.75 3phase f Superpos; 1 MULT.FED
5 175054 B-5 345.000i 6.381 -83.87 3phase f Superpos; 1 MULT.FED
<
. . & & 3 S{on
Currents at fault locations
NEPLAN®
ID Fault location Un Ik"(RST)| AIk"(RST)| Fault | Method M:::ilm Network
kV kA ° type current| type
1 175056 B-1 15.000 : 180.095 : -53.05 1phase :Superpos:1 MULT.FED
2 0.000 -90.00 1
3 0.000 i -90.00 1
4 175059 B-2 345.000 : 2.199 258.78 1phase :Superpos:1 MESHED
5 0.000 : -90.00 1
6 0.000 -90.00 1
7 175062 B-3 15.000 :262.845 : -53.40 1phase :Superpos:1 MULT.FED
8 0.000 180.00 1
9 0.000 153.43 1
10 175050 B-4 345.000 ; 9.965 -85.23 1phase :Superpos:1 MULT.FED
11 0.000 0.00 1
12 0.000 0.00 1
13 175054 B-5 345.000: 7.299 : -86.37 1phase iSuperpos:1 MULT.FED
14 0.000 -90.00 1
15 0.000 : -90.00 1

Ozl maeal Gaa)¥) ] sl Uad il il




ID Fault locationn Un Ik*(RST)| AlIk"(RST)| Fault | Method Mz):]m Network
kv kA ° type current| type
1 175056 B-1 15.000 { 0.000 i -90.00 2phase f: Superpos; 1 MULT.FED
2 129598 : 216.14 1
3 129598 1 36.14 1
4 175059 B-2 345.000; 0.000 ; -90.00 2phase f;Superpos; 1 MESHED
5 2.938 186.71 1
6 2.938 6.71 1
7 175062 B-3 15.000 ¢ 0.000 i -90.00 2phase f Superpos: 1 MULT.FED
8 208.453 i 217.06 1
9 208.453 : 37.06 1
10 175050 B-4 345.000i 0.000 i -90.00 2phase f Superposi 1 MULT.FED
11 6.978 186.25 1
12 6.978 6.25 1
13 175054 B-5 345.000:i 0.000 { -90.00 2phase f Superposi 1 MULT.FED
14 5.526 186.13 1
15 5.526 6.13 1
£
: " " Maxim
ID Fault locationf Un Ik"(RST)| AIK"(RST)| Fault | Method um Network
kv kA ° type current  type
1 175056 B-1 15.000 | 0.000 | -75.96 2phase Superposi1 MULT.FED!
2 174.921 ;| 175.93 1
3 168.923 | 78.10 1
4 175059 B-2 345.000; 0.000 | -90.00 2phase ;Superpos;1 MESHED
5 2.686 171.47 1
6 3.360 18.84 1
7 175062 B-3 15.000 { 0.000 | -45.00 2phase |Superpos;1 MULT.FED
8 251.692 | 181.96 1
9 255,828 | 71.50 1
10 175050 B-4 345.000: 0.000 116.57  i2phase :Superposi1 MULT.FED
11 9.222 141.39 1
12 9.866 47.49 1
13 175054 B-5 345.000 0.000 180.00 i2phase {Superposi1 MULT.FED
14 6.620 146.44 1
15 7.307 41.49 1
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% Matlab Program to calculate Faults Currents at All Buses:

cle, clear

% Building Zbus of sedquence circuits of the fault.

zdatal = [0 1 0.0a 0.15 % Input data for Impedance of
o 3 o.0o0 0.02 % positive sedquence circuit
o 3 4 2 ¥ [and negative sequence circuit).
0 2 0.278 0.0974
1 5 0.0o0 0.0s
2 4 0.0 0.4
3 4 0.0o0 0.04
2 5 0.0 0.z
4 5 0.00 o.10 7:
zdatal = [0 1 0.0a 0.05 Y Input data for Impedances of
o 3 o.0o0 0.02+3%.01 %=zero sedquence circuit.
] 5 0.0 0.0s
2 4 0.0 1.2
] 4 0.0o0 0.04
2 5 0.0 0.6
4 5 0.00 0.3 1:

Ti=vbus (zdatal):; Zbusl=inv(¥1l): Zbusi=Zbusl; % Ybus 1z a User Defined

YOo=vbus (zdatal) ; ZbusO=inv(¥0); % Function (ybus) called to return
% Bus admwittance matrix. (Script of
¥ wvbhbus was shown in Power Lf£low prograt)



(Calculating fault currents

=l 1 + o1

0.7223 - 0.320901

1.0500 + 0.004571

1.0015 - 0.037551

o.8500 - 0.07z200i ]1:% Pre-fault Bus Voltages from FPower flow
for k=1:5
If=zeros(4,1):; % Building a matrix of fault currents.
Ifi1)=Vik)/Zbuslik, k): ¥ Three phase fault.

Ifiz)=3*Vi(k)/ (Zbusl ik, k) +Zbusz (k, k) +Ebus0(k,k)): %Phase to ground fault.
If(3)=-sgroi31*V(k) *i/ (Zbusl (k, kK1 +Zbusz (k, k) ) ; % Phase to phase fault.
I=Vik)l/ (Zbuzl (k, k] +Zbus: (k, k) *Zbus0 (k, k) / (Zbusi (k, k) +Zbus0ik, k1 1) ;
If(4)=-3%I*Ebhusz (k,k)/ (ZbusZ (k, k) +Zbusd(k,k)); %*Double phase to ground
fault.



B

% Arrangement ahd show the results

if k==1|k==
If bus=[abs|If)."300.e6/ (sqrt (3] "15e3), (angle(If)*180/pi-30)];
If bus(1,2)=If bus(1,2)-30;

else
If_hu5=[ahsi1fj.*4DD.EEHisqrt(33*345e3], ancgle (If) *180/pi]

ehd
disp(['Fault currents at Bus ', numZstr(k)])
fault type=['3-Fh '} 'Ph-Gnd '} '"Ph-Fh '} 'Ph-Ph-Gnd 1!
dispj{'--------—-—-— i ———_—.——_—_—_——_————————————— —— o
dispi' Fault Current Angle "
dispi(' Tvpe [h) [(Degree) '
disp({'--—-—-————-———- | - | ——————————————— o
)

end



Besults// E—‘iﬁﬂl

Fault currents at Bus 1

Fault Current Angle

Type [4) [Degree)
___________ | ————— e | ————— e e e
3-Ph 149275,.5165 -55.,7063701:2
Ph-Gnd 180306.8625 -E6.543658035
Ph-Fh 129276.35894 -145.7063701
Ph-Ph-Gnd 227832.0761 122 .1799957

Fault currentz at Bu=z 2 Fault currents at Bus 4

iault Curient Dlngle Fault Current Angle
B R s Type (4) (Degres]
___________ | ____________l —————— e
S SR e 3-Ph 5030.05578 ~85.26082
Ph-Ph 2926.1694 ~173.7262 hond Pt The maLees
PhoPhoGnd - ASTL.ETAZ 0. 522621 Ph-Ph-Gnd  13002.5562 91.5634151

Fault currents at Bus 5
Fault currents at Bus 3

Fault C t Angl

Fault Current Angle Taue u?ifn (Denge:]

Type () (Degree] e o et e
——————————— R B _ _
3-Ph 240184.0275 -85.1801z2478 ihfgnd 2325'2333 _23'233312
Ph-Gnd 262865.2125 -L6. 4175458 ) i

Ph-Fh LLOo4,7ed42 —-175.09388

Ph-FPh 208005, 4694 -145.1801248 Ph-Ph-cnd 5475, 163 50, 7505812

Ph-Ph-Gnd 2900962623 122 .0878335



(11/0.4 KV) a3l A Al L"A Bac Luval) gralpd) cilipadai 9.3
:AiCu Cilda g & 9 peal

1Al bl @t 240 mm?2 (XLPE) gsil) (e JilsS e
(R/m) = 9.832 x 10°Q/m
X =9.408 x 107°Q/m o) s 13 (L/km) = 0.298 mH/km
.(C/km) = 0.36 pF/km
'Irated = 381A

'Srated =7.26 MVA

(IMVA) 50 ¢elsglls 3juall cuyll & (udalall £ i) (30 S¥gaa @
:(GES 22214 clialsall las) a6l cililud) 4l Joaall 1aag
.12200W="(Load Loss) Juaill xie cileluzall
.% 5= (Short Circuit Impedance) yxdll dxiles

. (Dyn11) .» (Vector group) s A/ Y dssallla il 45, k5

~ 12.200%10°

AP = -~ =0.0122%
1000x10
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B-5
11 kV

MF
11 kV

B-4
11 kV
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L8
- L6
s ,Ei%"s“[;"g’ A L7 $=0.800 MVA L5
: $=0.800 MVA PE=0.800 $=0.800 MVA
PF=0.800 PF=0.800
P=_0.640 MW P=_0.640 MW
P=-0.640 MW P=-0.640 MW TRE Q=-0 480 Mvar Q=-0 480 Mvar
Q=-0.480 Mvar Q=-0.480 Mvar Tap=0 _
TR8 TR7 TLEEU
Tap=0 Tap=0 B-7 ; B-6
BB - i 11 kV 11 kV B5
- — U=10.890 kV P=0.640 MW | U=10.896 kV -
M ne R G051t | u=09.00 % ae05i4mar| u=0006% | SO 11KV
11 kV U=10.887 kv | Q=0. Uang=-0.05 ° Uang=-0.05 ° 0. U=10.906 kV
U=11.000 kV u=98.97 % u=99.14 %
u=100.00 % Uang=-0.05 ° 78 167 156 Uang=-0.05 °
Uang=0.00 ° 108 P=0.640 MW P=1.281 MW P=1.923 MW
P=0.000 MW Q=0.506 Mvar Q=1.017 Mvar Q=1.529 Mvar
Q=-0.004 Mvar
L01 L45
P=5.156 MW P=2.563 MW
T Q=4 109 Mvar Q=2 043 Mvar
P=-5156 MW B-1
Q=-4.109 Mvar 11 kV L12 123 L34 54
P=4 505 MW P=3.856 MW P=3.210 MW -
U=10.975 kV Q=3.589 Mvar Q=3.072 Mvar Q=2.556 Mvar 11 kV
u=98.77 % - U=10.918 kV
Uang='0.01 0 B-2 B-3 u=99.26 %
11 kV 11 kv Uang=-0.04 °
P=0.640 MW P=0.640 MW| J=10.953 kV P=0.640 |
Q=0.514 Mvar Q=0.514 Mva _ @ Q=0.514 N U=10.934 kV
u=99.57 % . )
Uang=-0.02 ° u=99.40 %
" .| Uang=-0.03 °
TR1 N2 TR3
Tap=0 Tap=0 Tap=0 TR4
P=-0.640 MW Tap=0
P=-0.640 MW Q=-0.480 Mvar [ P=0640 MW |
Q=-0.480 Mvar § P=-0.640 MW P=-0.640 MW
Q=-0.480 Mvar Q=-0480 Mvar
L2 -
0 $=0.800 MVA
$=0.300 MVA PFE=ETY i
FETEL 3 $=0.800 MVA
5=0.800 MVA PIF=LEE
PF=0.800
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Load flow results

NEPLAN®

\
1 ;
2 Iteration
3 lterations:i6
4 Mismatch: 0
5
6 From To PLoss QLoss PlImp QImp P Gen QGen PlLoad QLoad
7 Area/Zon Area/Zon MW  MVar Mw Mvar Mw MVar Mw Mvar
8 Netwaork 0.036 :0.269 5.156 4.109 5.156 4.109 5.12 3.84
9 Area 1 0.036 :0.269 0 0 5.156 4.109 5.12 3.84
10 Zone 1 0.036 :0.269 0 0 5.156 4.109 5.12 3.84
11
12 un PlLossLiQLossL PLossT QLoss T
13 kv MW  MVvar Mw Mvar
14 11 0.035 -0.004 !0.001 i0.274
15 : : i
16 ID Node u u AngleU PLoad QLoad P Gen QGen Q@ Shunt
17 Name kV % ° Mw Mvar Mw Mvar Mvar
18 175648 MF 11 100 0 0 0 5.156 4,109 0
19 175669 B-1 10.975 89.77 0 0 0 0 0 0
20 175657 |B-2 10.953 199.57 0 0 0 0 0 0
21 175651 B-3 10.934 :99.4 0 0 0 0 0 0
22 175675 B-4 10.918 89.26 0 0 0 0 0 0
23 175678 B-5 10.906 99.14 0 0 0 0 0 0
24 175666 B-6 10.896 199.06 -0.1 0 0 0 0 0
25 175663 B-7 10.89 199 -0.1 0 0 0 0 0
26 175660 (B-8 10.887 198.97 -0.1 0 0 0 0 0
27 175844 :N1 0.389 :97.24 -1.9 0.64 0.48 0 0 0
28 175907 N2 0.388 :97.04 -1.9 0.64 0.48 0 0 0
29 175934 N3 0.387 :96.86 -1.9 0.64 0.48 0 0 0
30 175961 N4 0.387 :96.71 -1.9 0.64 0.48 0 0 0
31 176135 N5 0.386 :96.59 -2 0.64 0.48 0 0 0
32 176108 N6 0.386 196.51 -2 0.64 0.48 0 0 0
33 176081 N7 0.386 :96.45 -2 0.64 0.48 0 0 0
34 175988 N8 0.386 :96.42 -2 0.64 0.48 0 0 0
35
36 ID  Node Element Type P Q 1 Anglel Loading P Loss
37 Name Name MW MVar kA ° % Mw
38 175721 B-5 L56 Line 1.923 1.529 0.13 -38.5 3413 0.0015
39 175721 ‘B-6 L56 Line -1.921 -1.532 0.13 141.4 34.17 0.0015
40 175726 B-6 L67 Line 1.281 1.017 0.087 -38.5 22.75 0.0007
41 175985 N8 L8 Load 0.64 0.48 1.198 -38.8
42 175984 N8 TR8 2W Trans:-0.64 -0.48 1.198 141.2 80 0.0001
43 176283 MF MF Feeder :-5.156 -4.109 0.346 141.4
44 175726 B-7 L67 Line -1.28 -1.021 0.087 141.4 2278 0.0007
45 175731 ‘B-7 L78 Line 0.64 0.506 0.043 -38.4 11.36 0.0002
46 175731 B-8 L78 Line -0.64 -0.51 0.043 141.4 11.39 0.0002
47 176078 N7 L7 Load 0.64 0.48 1.197 -38.8
48 176077 N7 TR7 2W Trans -0.64 -0.48 1.197 141.2 30 0.0001
49 176105 N6 L6 Load 0.64 0.48 1.197 -38.8




...otart Analysis....
...Check Network Connectivity...

——> Number of isolated Nodes................... 0
——> Number of not feeded Networks.............. 0
——> Number of partial Networks to calculate....1
——> Number of isolated Nodes................... 0
——> Number of not feeded Networks.............. 0

——> Number of partial Networks to calculate....1
Load flow calculation:
Iteration progress:
1 ..4.498030e-002
. .3.176713e-003
. .6.951434e-006
. .3.867374e-011
. .3.611377e-014
6 ..2.174705e-014
Node—-mismatches:
Regulated transformers:
Tapcal Tapact Tapmin Tapmax Reg.node:
...Assign Results....
Violated Lower Voltage Limits

DN B~ WD
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Params l Info ] Heliahilit_l,l] More... ] U zer Data]
M amne: m
Type: | J
Sk'max .. MW E85.892 Sk mir .. M 0 [v k" according to IEC
I ma . kA 36 1k "min .. by 1] Eoper .. pu:
Ri11401] mas: n7 Ri(115=01] mir: n3
ZI0VZ01] mas; g ZI01Z(1] rair; 3
RIO)A<I0] max: 015 R (005<400] mir; 0.3
C.uF: 1]
Operational data Generation cost
LF-Type: L - Slack portion .. % |0 a.. Culldwede |0
’— U oper .. & W b .. Curll /' dh 1]
’— U B & ID— o .. Curldih a
Dperating Mods built. Factor: |1—
bl
[]
Copy | | Library ‘ E sport |
(] | Cancel | Help ‘ Calar |
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Currents at fault locations
NEPLAN®

ID

Fault location

IK"(RST)

AIK"(RST)

Maxim
um

Fault | Method

Network

-]

type currenf

type

O[N] |WIN| =

175988 ¢
17680815 .
176108 |

175844
76135
175907 ¢

175663

175657 ¢
175651 ¢
175934
175666 |

175678 1

175669 ©

NE i

A756755 ]

175961

1.8676 %
: _.i3phase fIEC60

Sphase f|EC6090 I

Sphase fIEC6090:1

.i3phase {IEC6090 1

:SING.FED
'SING.FED
:SING.FED

ISING FED
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