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Description

Momal Operating Slip |1 v A
Mechanical Torque Exponent |3.
Inertia Time Constant |1. s

Woltage setting for load shedding ID. pu.
oltage setting for reclosing |1 . pu.
Percentage of automatic reclosing I'IDD. A

Scale Factor of Load Shedding Probability Function ID.1 pu.

\Y
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Reliability
Optimal Power Flow

Description

Low-Voltage Load - Grid\Low-Valtage Load ElmLodly B |

Low-Voltage Load - Grid\Low-Voltage Load.ElmLodlv

Name |Low-\|’oltage Load

.oj.o..; .))|5

? X
oK |

[~ Adjusted by Load Scaling

o —

Lilisation Factor

Reliability
Optimal Power Flow

Description

1/

—Might Storage Heater Actual Valu
F ID/ kW 0/ kW
—Variable Load
Number of Customers D=  Prustomer  LkW

Type w | = | Equipment Type Liban"\LV Load Type(2) T |
Temminal | = | Grid"Teminal{1}"Cub_& Teminal{1)
Figure >> |

Zone ﬂ
frea ﬂ LV Load Type - Equipment Type Libran/\LV Load Type(3).TypLodv
™ Out of Service Name LV Load Type(3)|
Technology |3F‘H FHE ~ Description Max. Load per Customer I'IZ;" kVA
— Fixed Load Power Factor ID/95

I(_-.oad Type ) Vokage, UIL-L) 074 kv Coincidence Factor ginf IDf1

9 &G Apparent Pawer, § [or KVA

P, cosiphi) )

£ Ul cos(phi) Power Factor, cos(phi) Iﬂf I\nd vl

Scaling Factor

-
Name ILow-\c’ohage Load -
=
Type ﬂ_l Cancel |
Teminal w| = | Grd“Bus™Cub_3 Bus7 -
Figure >> | —
zone | =
Area j Jumpto ... | .\H\
[~ Out of Service Add. Loads | ®
Technology |3PH PHE - E3
r Fixed Load Actual Values @
Load Type Voltage, U(L-L) Iﬂ.4 kW 0.4kV &
& .
O E.amri) Apparent Pawer, § o- KVA 0.kVA
P, cosiphi) iD
' U.l.cosphi) Power Factor, cosiphi) 0. ||r1d - 0. _ T_.L
S R ] Add Global Characteristic v &
Adjusted by Load Scali
D Add Project Characteristic 3 Time Characteristic ... 7}
— Night Storage Heater Actual Edit Characteristic(s) ... Profile Characteristic ... :?]
P Iﬂ. kw 0 Delete Characteristic(s) ... Eealaglialtels
One Dimension - Vector ...
atad Two Dimension - Matrix ... 2
Number of Customers H P/Customer 0.kW Characteristic from File ... #*
Uttilisation Factor |1.

VY
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et
F=F

* U s | [fniy 1Ca 1

Please Select 'Tlme Charaderisiifljhraﬂopﬂaﬁﬂnal Ijbrary\Characterist'\cs'- & . . - | ? | H ﬂ E| @
-@|@xéﬂh%ﬁ|-%®ﬁw\mmm|m| o
=l

b"‘ Characteristics
5% Demand Transfers
b Faults

;’5 g:naarglzrsﬂit Curves Parameter I'ﬂme Characteristic(1)
Diagram Data Source Table = Cancel

&2 Running Amangemerts
=l Themal Ratings

| OK

59 Seripts Recumence  [Daly  v|
0 Table Reports Descript. =>
21 Templates Resalution Hours -
@E‘]&m[]ml\dndas Tiigger ] ..nd Time of Caleuiation Case
I+ %
cit Operation Scenarios
o Study Values
B Settings
41 Fecyole Bin 16.00h %0 =
(C0 Settings = 90- B
E __nonamel IR 35-
19.00h 120,
[ Ln2  [2 object(s) of 2 1 object(s) selected 20.00h 160.
21:00h 180 =
2200h 120,
B23:00h =
£l _I_'l—I

Usage lm
Approximation spline -

Time Characteristic - Characteristics\Time Chal

Curve 200.00

Diagram

200.00

100.00

-100.00
00:00 08:00 12:00 18:00 24:C

Limits |

(Medium)-MV ,b Juao (Z

D)3 53050 S A5 oo 0355 1, LV 4S5 il S Gyl 5 o Sa gt )L 5 i a5 Do lono 5 4k Jae

gy oo odlaiwl il F Ay I et S oo o
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Teminal(1)

=

Cancel |

OK
G

Distribution Transformer Type - Equipment Type Librany\Distribution Transformer Type(1). TypDistrf

IDistribution Transformer Type(1)

7 x

oK |
Cancel |

=

)l

1/7/2020

Load Flow

Complete Short-Cincuit

RMS-Simulation
EMT-Simulation

Optimal Power Flow
Reliability

Generation Adequacy
Tie Cpen Point Opt.
Cable Sizing

Description

Input

¢ Short-Circuit Voltage uk and Copper Losses

€ ShortCircuit Voltage uk and SHC-Volage Reduk)
" Short-Circuit Voltage uk and X/R Ratio
" Reactance in pu. and Resistance in p u.

MV Load - Grid\MV Load.ElmLodmy
e [AVLox
Load Flow Type VI -Dl
Terminal VI - | Grid\Terminal(1)\Cub_2
]| Ca
Load Flow Rated Power
— Nominal Frequency
RN
Complete Short-Circuit Rated Transformer Ratio = 1
Technology
H
9 Positive Sequence Impedance
Opf Short-Circuit Voltage uk
Rel
RMS-Simulation opneglosses
—— | EMT-Simulation
Del
Hamonics. Power Cluality e, e T T
Zero Sequ. Representation
Description

b

-B-Y-Y

8,5 s s oo byl et sl calie Ll ¥

Line - Gridnes? i R = = =

ILinEG?

s %] + | Library\Line Type67
Teminal i Select Global Type ... Eust
Teminal| Select Project Type ... 3 By
Zone New Project Type ... » Line Type (TypLne)
Area Ce=nTipE Tower Type (TypTow)
F e femone Tvoe Tower GE?I’T‘I.EII'_'{ Type (TypGea)
Mumber-of yP Cable Definition (TypCabsys)
(paml\el Lines  E— | Rated Cument (ct ) 1kA
Pos. Seq. Impedance, Z1 38.3525 Ohm
~P Pos. Seq. Impedance, Angle  83.26708 deg
) Pos. Seq. Resistance, R1 4.4565 Ohm
Themnal Rating hdEa Pos. Seq. Resctance, X1 38.088 Ohm
Length of Line I-\_ km 2Zero Seq. Resistance, RO 0. Chm
Zero Seq. Reactance, X0 0.Chm
Loy i f Earth-Fauit Curert, lce 0.A
Laying IGrcund - Earth Factor, Magnitude: 03333333
Earth Factor, Angle 180. deg
Type of Line Cable
Line Model ———————
' Lumped Parameter (PI)
" Distrbuted Parameter

\#

OK

Cancel |
Figure > |
Jumpto ... |

:
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) DIgSI'Gnt )‘)3| ‘A).' )9.40‘059 @L’JUQA b)}n 9 0)3)4 .)l:u‘ : fjo J.aﬁ
JLd.IJ//‘;&":llg')
b g b5 IS Joe (I
System Phase Technology | Element Type |

DC unipolar ElmLne TypLne
1-ph ElmLne TypLne
2-ph ElmLne TypLne

3-ph ElmLne | TypLne, TypTow, TypGeo
AC, single-circuits 1-ph with neutral ElmLne TypLne
2-ph with neutral ElmLne TypLne
3-ph with neutral ElmLne TypLne

AC, mutually coupled circuits Any combination ElmTow TypTow, TypGeo

Table C.1.1: Overview of line models
G b L g X Ry o 05 lsa b LI ool iS58 9 b > ¢ 5lg 4y by o Sle bl bglas Type o
Sged Bl |y Les 4y Ceoglin (Snly b caz 0 Vo 51 5YL glos 10 (6 101 0500 S jgo 40 05d o0 3,5 B ol o

Basic Data for Line Types: (15 5)ls |, 55 ¢ ouilST) wenglio cleMbl)

Name |in Folder| Gnd | Rud. Voltage [rat.Cur... | rat Cure.. [Nominal F... | Cable/OHL | Sys.Tp. | Phases | No. of Neutrals | R (20°C) X I RO
kV kA kA Hz Ohm./km Ohm/km mH/A&m Ohm/Am
¥|Line Type24 Lhr 2 'I 1. ab 3 .3 . 154 31F
# ¢|line Type35 Library 230 1. 1 50 cab AC| 3 0 16928 | 85169 | 2711013 0
-~ v|Une Type8 |Library 230. 1. 1. 50 cab AC 3 0 20831 8953 0.
- v|Lne Type67 |Library 230. 1. 1. 50 cab AC| 3 0 44965 | 32088 i}
 v|Une Type78 |Library 230 1. 1. 50 cab AC 3 0| 62951 | 533232 0
Load flow for Line Types: (bs iselb (K5, jzell)
Name In Folder Grid B’ = tan delta G
uS/km uF/km uS/km
" |Line Type23 Library 120. 0.38197 0. 0
" |Line Type24 Library 120. 0.38197 0. 0
~ |Line Type36 Library 150. 0.47746 0. 0
« |Line Typed8 Library 150. 047746 0. 0
" |Line Type&7 Library 168. 0.53794 0. 0
» - |Lne Type78  |Library 169. S |

[] object iter~emine T T s )
[ % QR d #a @

Name Grid Dergting F. | Laying

Transposition

= 1. Ground |} ¥ 1. 6
-~ 1. ) 1|E 1. 79.53082 0
~  |Line36 Grid 1. Ground [} 1L|E 1. 78.75852| 0.
«"  |Linedd Grid 1. Ground |} 1|E 1. T7.075925 20631 8593 0.
~ |Line&7 Grid 1. Ground () 1|E 1. 83.26708| 4 4965 38.088 0 J
~ |Line78 Grid 1. Ground [} )| 1. 33.26?D8| 6.2951 53.3232 0
[

el S5 calisee type iz }| s ‘SﬂDeﬁning Line Sections _ .

VY
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Line - Grid\Line(1).ElmLne

7 pad

o« ||
Cancel | |
Figure >3 |

L

Teminal{1)

Teminal

Line Sub-Section - Grid\Line(1)\Line Sub-Section.ElmLnesec

| GiidLine(1)
r~ Teminals of Line
Teminal i ﬂ Grid\Teminal(1)\Cub_4
Teminalj = | Grid\Terminal\Cub_3

Mame ILlneﬂ}
Load Flow Type w| = | Equipment Type Librany\Line Type
Terminal i w| = | GridTeminal{1)"\Cub_4
Complete Short-Circuit Terminal | w | = | Grid"Teminal\Cub_3
Terminal
[ Zone ITen-ninaIi
Area ITenﬂinaIi
- Grid\Line(1)
y J . o
CREEY-R=A T LA
I 2 | Mame I Type Ohbject modified Cbject modfied by
[
|
[ ‘arameter Relizbility
" Distributed Parameter
1 I 1 Sections/Line Loads | I Cable Sizing
- N

Geometrical Parameter -z ,, awain wlwl 5

Topology 3
Start of Section 0/ km

Length 1/ km
Derating Factor 1/

Laying IGmund 'I

Tr ol p b3y (@

(Conductor Type) sols £55 5 Jlae 12 (gl 0,18 e lp ;500 ()00 5 3 d i gl Yo SO

Line - Grid\Line(2).ElmLne

|uine(2)

X
!

Please Sele juctor Type' - Library\Equipment Type Library
Load Flow Ty
Can 05 -
b k= XY BEe IS @f e M &8
Tower Type - Equipment Type Library\Tower Type.TypTou 5 4 Dasbase = = T
Compl¢ (3 Configuration
T 0D Loy =
I3 System
|| Load Flow Name [Tower Type El 6@ Ealia-PC
VDE/IEC Short-Circut Nominal Frequency 50/ He @ Industrial Network
— T G LV Distribution Network
Ring.¢ | Complete Shord Circut Number of Earth Wires i = [ G Nine Bus Sustem
EnT | ANSI Short Cireut Number of Line Circuts i = Transposition |none - Conductor Type - Equipment Type Library\Conductor Type. TypCon
Optims ? g:":;c::m?:a Earth Conductivity  [100/ uS/em Load Flow Nominal Vokage l—“f v
Reabl VDE/IEC Shert Circut Nominal Curent i kA
Genen | EMT-Simulation Types of Earth Conductors —— Complete Short-Circuit Number of Subconductors 1 =]
Tie O Hamornics/Power Quality Eund%csgru Iwes
Cable| W Earih Conductar 1 4 - Conductor Model
Reicbiiy 4 Solid Conducter
Descri = -  Tubular Conductor
h RM: i
< o -
Description EMT-Simulation (S Terirssy »|
Conductor Types of Line Circuts: DC-Resistance (20°C) 0/05 OhmAm
Candu.;:;gro‘gypes Num. of Phases | Transposition GMR (Equivalent Radius) W m
B-Circuit 1 V= = Outer Diameter 20/ mm
Desaription ¥ Skin effect
— . | " T T ==

YA
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DlgS”ent )‘)3| ey )9.4»‘0? gsaLv.lLlcm 0)5.‘0 9 033).4 .)l."u‘ : ﬁso J.aﬁ
. A0 wt &)
Ly
Tower Type - Equipment Type Libran\Tower Type TypTow ? X
=1 1
Load Flow Coordinate of Earth Conductors [m]: |
VDE/IEC Short-Circu i it e
orCreut W Exith Conducior 1 | IS [0 B oot |
Complete Short-Circuit
JJ'S oAb
ANSI Short-Circutt v
< | v
Coordinate of Line Circuits [m]:
EMT-Simuiation X1 X2 x3 Y1 Y2 Y3
I Circuit 1 [ [ [ [ [ -
Harmonics./Power Quality |
Reliability
chal e
Description
N o
—Input Mode

" Geometrical Parameter

Tower Type - Equipment Type Library\ Tower Type TypTow *
™ Hectical Pammeterl e AP e w e e

? X
Basic Data Impedances | Admitances I
Load Flow il Cancal |

Matrix of Resistances R_ij [Dhm.km]: I

WDE/IEC Short-Circuit
! z 4 Calculate
Complete Shart-Circuit [ [ o ”
ANS| Short-Circut 2 o/ o 0/
3 0/ o 0/]
EMT-Simulation —

=
«| | »

Matrix of Reactances X_ij [Ohm/km]: I

Hamonics./Power Quality

1 2 H]
Reliahility 1 [ o/ -
2 o o [
3 0/ [ 0/
Description -

JU (&
D co Dl s aw 58 4w o gl aS 0oy (Single core) ains S LIS lw! 5 LIS s

slay Slasin g s o b LI i awais (ool by dolé slass ey b oUley 5 Coglin ( uilS )3

00,5 so sl LS (gl ilael us sile Calculate asSs 10,8 b aigd co 0,lg bIS gole 5 Bole calize

AR
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|Lne2)

Tha X s ke Qe v s W

® ||

L Database

Type

OK

(21 Configuration
Load Flow Type w | » | Equpment Type Library\Cable Definition B Library ore Cable Type ﬂl oo
cable Definition - Eauipment Tvoe c tion(1) TwnCabsys B3 System
2 1@ Exi-PC B -
Con @ Inclustral Network
Basic Data Name [cable Definition(1) @ LV Distribution Network
| @3 Nine Bus System =y
Nom. i 50/ H
o TEauEney ‘ @ Froject Ei
F @ Project(1)
Resistivity 100/ Ohm'm  Conductivity 100/ uS/em B 810 Lbrary
— 410 Equipment Type Library O s
RM = (5 11 Cinerational Libane
M Buied |direct in Ground = cras - Single Core Cable Type - Equipment Type Libran/\Single Core Cable Type.TypCab
R T . ——
Single Care Cable T Num. of Phases | Reted Carmrert | Reduced
Opt ingle Core Cable Type lum. ases ekAu"e leduce Load Flow Rated Voltage ,ﬂ/—kv _ ..
Rel W Gt 1 El il VDE/IEC SherCireut r-Cor ==
Ger E Complete Short Circut Shape Compact -
Tie Quter Diameter |5/ mm "
Cab ‘
Des Coontinate of Line Ciras ] Frequency Characteristic (Ohmkm) w4 ..
Descrption Xi 2 X3 Y1 Y2 | RMS-Simulation »|
W Circuit 1 [ [ [ [ [ T St Conducting Layers
Eisis| Matenal | Resisivity (.| Relalive P.. | Thickness | Fiing Factor | DC-Resita..| T
TrR uDhm*cm % Ohm/lm
LS ddia [ Conductor Unknown /7241 v 25 700/| _0/8780763 4
= Sheath | |Unknown 284 1/ 1/ 100 13
i _'l_l Amour |2 |Unknown 2/84 1/ 1/ 100/| 0/7533334
| -
Y E— _'l_I
Description
Insuiation Layers
- Exists| Material | Diclectric L...| Relative P... | Thickness
DIg
:Ig 1 (insiation) Unknown 0/02 3 1] |
nIg 2 (Oversheath) |[¢ | Unknown /02 ¥ 1/ =
DIg 3Genving) | |Unknown 0/02 3/ 1/
e 4 I \ _';I
DIgSI/err - Please enter number! Al L4
it |

395 Loy gl 3

Py

load 4 basic data sle a5 5 3l .ol oo TYPE a5 o,gile ysauilys jo polie aass (o sy () pie

B- Jlogad 9 55b o2 bz w10 0 09,5 cmilal a0 w8 b iy gl g sl (slaslidy .oges oolaw I b 50 flow

K9d 3)lg Wb (639)9 plgre g 2z 5 Il uilasl H

Basic Data for Transformer Types® (a3 cows b ol )b ads 45 038 5 g 1l o Az Sy 45 1) (ole] Laid

Name [InFol.|.. Technologyl td.Pow. | Nomin... [ HV+td.... [ Lv-Red |Shc V... [ Cop.Los. [Re(sh IRa: IHV:. LV-V... | Ph.Shift [ Name I w0 [ShcR..
MVA Hz kV kV % kw % *30deg % %
P @ |TypeTi2 |Lbrary Transfomer|  250. 50. | 230. 165 | 144 0. E D 5/YNd5 | 3 0.
@ |TyeT5%6 |Lbray Transformer| 200 [ 50, 230 18 125 0, D 5[YNd5 | 3 0
> |Type T98 Library Transformer| 150 | 50. 230. 138 8.79 0. D 5/ YNd5 3 0.
Basic Data for transformer(acs Jos pj a6 a4 35)b olis ol o5 )
Name Grid Type HV-Side |L.| LV-Side |Zone |A... |Outof Service |E... |Parno.|Ther... |Ratin... Srat
TypTr2 IntT... MVA
T56 Grid [Type T56 Bus5 r - 1 1. 200.
< ¢|T98 |Gid | Type TS8 Bus9 r - 1 1. 150.

s
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2-Winding Transformer Type - Equipment Type Library\2-Winding Transformer Type(2).TypTi2 2-Winding Transformer Type - Equipment Type Librar2-Winding Transformer Type(TysTr2
Name [2:Winding Transformer Type{2) Basic Data General | Tap Changer | Saturation | Advanced |
Load Flow Techneloay Three Phase Transformer - 1 Magnetizing Impedance Zero Sequence Magnetizing Impedance
VDE/IEC Short Cireutt Rated Power fm uva VDE/IEC Shor Creut No Load Curent 0 % Mag. Impedance/ik0  [100/
Complete Short Cireuit i et 50/ He Complte Short-Crout No Load Losses o/ K Mag. R/X o
ANSI Short Cireuit Rated Voliage Vector Group ANSI Short Cireut
IEC 61363 HV-Side 6/ kv HV-Side TN EC 61363 Distribution of Leakage Reactances (p.u) Distrbution of Zero Sequ. Leakage-impedances
LV-Side 6/ kY e k| xPos.Seq. HVSide  [0/5 2. Zem Sequ. HV'Side [0/9
RMS.Simuietion Posiive Seauence Inpedance Lo e ey [ — xPosSeq Lv-Sde  [U5 2,760 Sequ. LV-Side  [0F1
[ B || Phase Shit 0/ “I0deg
“Simulation Shot Circuit Votage ke |37 % EMT Simulation Distibution of Leakage Resistances (.u)
Hamorics/Power Qualty Copper Losses o/ kW Name Yhyn0 Hemonics/Power Guslty Pos Seq. HV-Side 05
Protection 2-Wnding Transformer Type - Cquipment Type Librany\2-Winding Transformer Type(3).TypTr2 *
Zero Sequence Impedance
N Bosic Dafa Senera | Tap Cranger Satwrstion | scivanced |
Reliabiy SHCVokane RefikMikde 7 % ! Megneizng Rectance

‘inding Transformer Type - Equipment Type Library\2-Winding Transformer Type(2).TypTr2 VDE/IEC Shot Creuit Tpe  [Corent / Votage Valuss _v] 4
asic Data General Tep Changer | Saturaton | Advanced | Comolets Shor Greut Smuano[nu:ze (Zr::;e
[¥ Tap Chianger 1 [~ Tap Chan| | ANSI Short Circuit % | pu
DE/IEC Short Creut Type - IEC 3138 2 5;; f"ﬁ; -
omplete Short Circut e HY - 3| o] jﬂ
NS Short Circut Addiional Vioktage per Tap [0/ % 3 RUS-Simlzticn > | |
61383 Phase of du 0 deg ENT-Smulatin | ‘
Neuiral Position — Hamonics/2ower Qualy
MS-Simulation Mirimum Postion P Protection a\\
MT-Simulaion Vasmum Fostion o _,j |
Relabity —
amarics/Power Qualty [ Tap dependent impedance al_— | > o= | N
rotection FS— Inersoator [pire ] |

3981593

3 .8 5o plosl RMS-Simulation 4 load flow basic data sleas ), 5 b 5 Type i =5 « 9l 55 sl

Object Filter: *TypSym Basic Data

Pow Fact. |Connection

Object Filter: *.TypSym

B e ®e s

Tag[5an]
s

Object Filter: . TypSym RMS-Simulation - [m} x
X BaOe s d Al
Mame In Folder Grid xq Type Td Tq TdOr Tql¥ Td” Tq~ TdOo™
pu s s s s s s
* & |Synchronous Machine Ty| Equipment Type Librg 2 1/ o 0058 0/05 0/0 =
Rotor type

AR
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Object iter “TypSymm RMS-Simulation -7 X
X et e hA -
MName In Folder Grid xd’ xq" xd” xq” x0 i) x2 r2 Main
pu. pu. p.u. pu. p.u. pu. p.u. pu.
= & |Synchronous Machine Ty Equipment Type Librz 03 0/3 02 0/2 01 o 02 o =
Object Filter: *.TypSym RMS'SimUIatiDn o o X
X HeQewiwd o A @
Name In Folder Grid r2 Main Flwee Sat. 2_SG1D 1 SG12 Tem. voltage SGu) ifd Mechanical Dampi..
pu pu pu. pu p.u % pu
= & |Synchronous Machine Ty Equipment Type Libr 0/ 174 0/ [i7 A|
T >
No Saturation QK
Quadratic (SG10/5G1 l_l
ponential (SG10/5G12)

ol ol basic data a5, 5l asb oo ,55155 0 & ol ais] Slelbl 40,8 519 4 o TYPE iy y25 5l o
5551 g5 sla 0oguxe g (Capability Curve) 5,251, ol ades colblB sowne «((B) (uils )8 JuS @ bgy e bl

Db o Caend LB 581,35 58 (sudgl 95T,

oome e sy B TR

=
| *B 2e®R(widdd aa @
Name Grid Spinning  circuit-b... | Ref Machine Bus T. C..|Bx.| BcStaCid | Input Mode | Act.Pow. | React.Pow. | App.Pov|
B. ElmStactd MW Mvar MVA
& |G Grid i |7 SL 1 DEF 0. 0 [a]
& |G Grid r I PV 1 Station Contro| DEF 140. 50 14E
& |as Gid r O PV DEF @5 20 &

Jd |

-

5|4 | 4| »| M[{ Basic Data ' Load Aow { VDE/IEC Short-Cicut_{_Complete Shor-Circuit__§_ANSI Shori-Circuit_§ IEC 61363 §_DC Shori-Circuit_{_RMS-Simulation

-
Synchronaus M. Please Select 'Capability Curve’ -
railEEIEER LD
| I | e L Corves
11| voEnEC s
i
RMS-Simulati{|
EMT-Simulatiq:
Hammarics/P{)
Protection
Optimal Powg
State Estimatil| [ Ln1 [ object(s) of L
Reliabilty Reactive Power Operational
Generation Adequacy Capabiity Curve 1|+
Description | T~ Use limis specfied in type;

Capability Curve - Mvar Limit Curves!
-
s [y G
Corfiguration Capabiity Curve: 3
) Active Power| Min. React. Pow Masc. React. Pow
Desciiption MW Mvar Mvar
¥ - T T :
2 [} ! 0.
3 0. 0. 0.
4 0. 0. 0. —
5 0 ! 0.
a0 | _>l_I
1.00E42
8.67E13

Yy

3
8
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dals 4 &igod A5y —F-¥

20,5 oo Lyl 1531 e 5 1o (g5l ool cgm i s ool b gl Al A aSlh diges lgie 4
B s Slasios (Al

Bus No. kV Bus No. kV
1 16.5 6 230
2 230 7 230
3 230 8 230
4 230 9 13.8
b L Slasuie (o
Type(\-<

A ho ol o 4dy 86Q=2 gecP=1 L ;L a. 4 General load type g ;|

General load model
Load No. Bus P(MW) Q(Mvar) Connection
L1 3 125 50 3PH PH-E
L2 4 90 30 3PH PH-E
L3 7 100 35 3PH PH-E
bghs oMbl (z
Llod ax 0 A 56 peaShe slod 39 (oo iy o5 TYPE Caound j0 Sledbl don (L3 Job) 31 giw 3> &
el 00
From | To | Vnom(kV) | Inom(KA) | Cabl/OHL | R(Q/km) | X(€/km) | B(uS/km) | Length(km)
Bus | Bus
2 3 230 1 OHL 5.29 44,965 120 1
2 4 230 1 OHL 8.993 48.668 120 1
3 6 230 1 OHL 16.928 85.169 150 1
4 8 230 1 OHL 20.631 89.93 150 1
6 7 230 1 OHL 4.4965 38.088 169 1
7 8 230 1 OHL 6.2951 | 53.3232 169 1
Sgle gl 5 SleMb| (s
Type x5 (V-0
S(MVA) HV(kV) LV(kV) Uk% Uk0% Connection
250 230 16.5 14.4 3 Ynd5
200 230 18 12.5 3 Ynd5
100 230 13.8 8.79 3 Ynd5

YY
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From Bus To Bus Parallel unit
1 2 1
5 6 1
9 8 1
95,35 Sledbl (o
Type i =5 (V-0
Gen | S(MVA) | kV Power | Connection | Xd(pu) Xq X0 RO X2 r2
Bus Factor (pu)
1 2475 | 16.5 1 YN 0.36 0.24 0.1 0 0.2 0
5 192 18 0.85 YN 1.72 1.66 0.1 0 0.2 0
9 128 135 0.85 YN 1.68 1.61 0.1 0 0.2 0
ESZ H(s) | xI(pu) | rst(pu) | rotor | X’d | X’q | X’d | X’q| T°d | T'q | T’d | Tq Saturation
. Quadratic(SG10=0.13
1 |4.775| 0.083 0 Salient | 0.15| -- 0101 | 373 | - 0.05 | 0.05 . SG12=0.32)
Quadratic(SG10=0.13
5 177 | 0.14 | 0.005 | Round | 0.23 | 0.32 | 0.2 | 0.2 | 0.8 |0.12|0.05| 0.05 , $G12=0.32)
Quadratic(SG10=0.13
9 |1.175| 0.094 0 Round | 0.25| 0.35 | 0.2 | 0.2 | 0.806 | 0.12 | 0.05 | 0.05 . SG12=0.32)
951 55 solais] Sledbl (Y-o
Gen Bus PG QG Type V Pu angle +Qlim
0 0 SL 1.04 1pu
163 6.7 PV 1.025 1pu
85 -10.9 PV 1.025 1pu

vf
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Normal System
Conditions
System /

—

—
Operation N Abnormal
™ System
Conditions

VA

Power System
Analysis

MNormal System

“| conditions
System / ——
e
Planning F\ Abnormal
™ System
Conditions
- j

5 55155 adss Blg ebshas (6 AL s Jedg s re Sz Sl iy 5l e Jloy Ll s o
odliies | loj 039> axlllas (sl adgl Lulpls sloml g ()l 00 cilizes Baa @l ile e 50 pim 2w DL
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+ Controlled power factor (cos(1)), constant active and reactive power (PQ);
= Constant voltage, constant active power (PV) on the connected bus;

* Secondary (frequency) controller (slack, SL).

55595155 Slalas 1o b 681,55 ol sl Lol g on 4185 L5 0 PQ (ol &g )b sl ol Ygoms
Sl Ol s g4 l0ad flow o5

[T2] Object Fitter: ~Elmsym [=[@] = T}

- Pl —— Y -y - — — - =
ELETT TR e s
Name Grid

T ]
] General | Advanced | Automatic Dispatch |
Basic Data S
® Gri [~ Spinning f circuit breaker is apen Mode of Local Voltage Controller————————— ot
) (1) Grid Symcho | [ Reference Machine bt gzt | [T Power Factor 5= el |
@ | Synchronous Machine(2)|Grd VDEAEC Short-Circutt —~
= oltage Ot

Comesponding Bus Type: Figure >> |

Synchronous Machine(3)|Grd

Bdemal Secondary Controller ~— w| =
BExemal Station Cortroller hdbd

- Dispatch Capability Curve
Active Power o mw 1000
Reactve Power  [1.  Mhvar 0.8527]
Volage Ti ou naaa
ngle | SO\
| Ln1 [ object(s) of 4 [ object(s) selected Cm——— e 1.000 n323 | 033 1000
T

Yo
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K

Set Study Time - ..ime of Calculation Case SetTime  |250|R-S5|

I lgnore Time Trigger

1| Date 10/29/2010 -] ﬂ —
Time 123615 PM =]

Descript. =>
Date
-xDate
Day of Week Friday - IF

Week Iiﬂ -=Time
Day of Year 302

I l—? Lo 5 ol
Hour of Year 7236 %36 =i JI

- @@ N R @R e

(53]
wl
]
oo
o H
3
52
;H
Grid [Freeze Ortho Snap K= 243.686,Y= 102925 DB 1105§ 10/29/2010 12:36:15 PM
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Active Power Control
Advanced Options
lteration Control

Outputs

Load/Generation Scaling
Low Voltage Analysis
Advanced Simulation Cptions

- ——— B

Basic Options

Calculation Method
' AC Load Flow, balanced, positive sequence
™ AC Load Flow, unbalanced, 3-phase (AEC)
" DC Load Fow finear)

— Reactive Power Control

[ Automatic Tap Adjust of Transformers
[ Automatic Shunt Adjustment

™ Consider Reactive Power Limits
[T Consider Feactive Power Limits Scaling Factor

— Temperature Dependency: Line/Cable Resistances

&+ _a20C
&t Maxdmum Operational Temperature

— Load Options

[™ Consider Voltage Dependency of Loads
[~ Feeder Load Scaling
[ Consider Coincidence of Low-Voltage Loads

Might Storage Heaters

Scaling Factor for
’7 |1DD. k4

B

‘ Close |

Cancel

B Sl bre jo il 08 o5 9)ly (izren 5 e 81, (o L i3 s, £ Advanced option a5, |

Load Flow Calculation - Study Cases\Documentation\Load Flow cammm_'

Basic Options
Active Power Control

ad e

fteration Cantral

Outputs

Load/Generation Scaling
Low Voltage Analysis

Advanced Simulation Options

General |P~d\ranced I

Load Flow Method
™ Mewton-Raphson (Cument Equations)

&+ Newton-Raphson (Power Equations, classical)

Jalasald —au 3 g5 Afud

LEl Al

Load Flow Initialization
¥ Mo Topology Rebuild

[T Mo Initialisation (no flat-start)

¥ Consideration of transformer winding ratio

|—Tap Adjustment

S5 90 G gl e g 1S5 68 ojlail 5 ey e v 4631 (sl ST sl Iteration control a5,

Yy
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Basic Options
Active Power Control

Advanced Options

Outputs

Low Voltage Analysis

fteration Cortral

Load/Generation Scaling

Advanced Simulation Options

General | Advanced I

Load Flow Calculation - 5 sesh Docume ow Ca Ldf

— Max. Mumber of kerations for

—

Mewton-Raphson teration

e
—

Outer Loop

Mumber of Steps

— Max. Acceptable Load Flow Emor far

Modes

Model Equations

|1 . kWA
ID.1 %

—Convergence Options

- lterstion step size |
¥ automatic adaption
i fioeed relaation

[~ Automatic Model Adaptation for Convergence

Pedse et Jlre ISk 5 55 (sl edgame OUTPUL &5 5

oo Fom Caetotion - Ststy CseaDocamertaiomiont How Caedoton Cori s I . L)

Basic Options

Active Power Control
Advanced Options
fteration Control

Qutputs

Load/Generation Scaling

Low Voltage Analysis
Advanced Simulation Options

¥ Show Outer Loop’ messages

I Show Convergence Progress Report

MHumber of reported busesz/model: per iteration

Close

Cancel

]

—Iv Show Verfication Report

i

Max. Loading of Edge Element i
Lower Limit of Allowed Voltage 0.95 pu.
Upper Limit of Allowed Voltage 106 pu.

Output ﬂ Study Cases'Documentation®Output

—¥ Check Control Conditions
Command

ﬂ ... es'DocumentationCheck Contral Conditions

9551 lgd J ys—Y-Y

b9, dges oolaiwl Reactive Power Control 51 lgs o aSi—i jo 5Ly S g ST, les J S jelate 4
Jr5S 5 s5lessin il o8 el Sla ool 55 9251, Gls oogaome sl oslatiw 1L 9251, les J o8 alies sla
88 oo bl e &y 5lg g 55T g5 ] puS 00,5 o Jols Station
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Load Flow Calculation - Study Cases\Study Case' Flow Calculation

Basic Options

‘ Active Power Control
| | Advanced Options
fteration Cortrol

Outputs

Load/Generation Scaling
Low Voltage Analysis
Advanced Simulation Options

r Calculation Method

¥ AC Load Flow, balanced, positive sequence
" AC Load Flow, unbalanced, 3phase (ABC)
™ DC Load Flow {inear)

- Reactive Power Eontrol

[~ Automatic Tap Adjust of Transformers
[~ Automatic Shunt Adiustment

[ Consider Reactive Power Limits
[T Consider Reactive Power Limits S caling Factar

— Temperature Dependency: Line/Cable Resistances
™ &t 20°C
&t Maximum Operational Temperature

— Load Options

[ Consider Voltage Dependency of Loads
[~ Feeder Load Scaling
[™ Consider Coincidence of Low-Voltage Loads

Might Storage Heaters

Scaling Factor for
’7 I'IDD. %

Lo 551,35 2351, 3lg5 o5game

Syoyey

o0 Jled b sl g, 0l alouil 1) s laglass g anl o b il 55 Sledbl 4y ayly azy 3 ol bl b

synchronous Machine - Grid\Synch

.l Capability Curve L oo bl oo 1 ooliinl pgo (b, g 5251, o)lg5 0ogume

ar ves

Basic Data
Load Flow

VDE/IEC Short-Circuit

Deseription

General | Advanced | Automatic Dispateh |

[ Spinning ff circuit-breaksr is open
™ Reference Machine
Comesponding Bus Type:  PQ

Bdemal Secondary Cortroller |+
Bxdemal Station Controller hdbhd

Mode of Local Voltage Controller ———
@ Power Factor
 Voltage

~Reactive Power Operational Limits

Capabilty Cuve ¥ '*I
[ Use limits specfied in ype

| Dispatch Capabilty Curve
Input Mode [Defeut — ~] .|
Active Power P ww e
Reactive Power [0 Mvar
Valtage [ e
Angle b e
Prim. Frequency Bias [0 MW/Hz

ol pu. |1 Mvarll Scaling Factor {min.)
1 pu. |1

Mvarfl Scaling Factor (max.)

sl Mvar Limit Curves

Name ype

B A |Capability Curve

Er O |
Ty

Capability Curve - Mvar Limit Curves\Capability Curve.IntQlim *

Nene

|Capability Curve
Configuration Capal
Description Active Power| Min. React. Pow Max. React. Pow.
pu pu pu.
[ ———
1.00E12

Faive Power Operational Limit

Min 0. MW
o lrren amer

o Sl SY-YY

g oo At stusl yiio b oS jlne o3game 1 T g 45 ola el adsl b G 2l 5l am Vgens
Obdl jhaigd (oo plol o y9351) ceas g S 31 Gub 5l e oS L3l 5l Gl e o) 51 (S
Ol (Gl Lol Sl > b b Jlasl g4 Sl £55 5l mlas 055 o eolaiwl Shunt/Filter RLC
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Shunt/Filter - N'\ne_Bus\Shuntr'Fl'ller.HmShnt E

e w

» "

29 J

2| |

Load Flow

Description

Shunt/Filter - Grid\Shunt/Filter.ElmShnt *

General | Measurement Report | Zero Sequence./Neutral Conductorl

Mine_Bus'Bus 7\Cub_4

Bus 7

OK.

Cancel

Figure ==

Jump to ...

v Nl
Settings Shunt - Settings\Input 0pﬁu|;|_§_\§ettings Shunt.OptE

Name  [Shunt/Fiter
Teminal w|=
Zong ﬂ
Hrea ﬂ

[~ Out of Service
System Type

MNominal Voltage

Technology

[sprr ~]

Shurt Type IC -
Gp
Input Mode IDefault - J
r Controller
Max. No_ of Steps |1 Max Rated Reactive Po
Act.No. of Step I1 3: Actual Reactive Power

™ According to Measurement Report

Reactor/Capacitor Input
R-L-C Filtter-Options

XB, LT

(" Reactance/Susceptance
* Inductance/Capacitance

Reactive Power/Cument ———
(* Rated Reactive Power
" Rated Cunent

r— Design P;

Lozz Factor, tan(delta)

—

lper Step) » Layout P lper Step) »
Fated Reactive Power, C |1 152 e wear Capacitance IS«!SB‘ZGZ uF

Parallel Conductance ID. us

Basic Data

Load Fow

RMS-Simulation
EMT-Simulation
Hamonics, Power Quality

Optimal Power Flow

Description

s3g0oe 5y oalast a8 we ol

| Cortrolled Nods

r~ Cortroller
Max. No. of Steps [ Max. Rated Reactive Power 66.4761 Mvar
Act Mo of Step 1 < Actual Reactive Power 66 4761 Mvar
Shunt Controller |

ICorrtroI Mode I‘u"oltage ;I Phase m
v Remaote Control Setpoint m

Upper Voltage Limit

Lower Voltage Limit
Controller Time Constant
Controller Sensitivity dg/dv

—

oK
Cancel
Figure =>

Jumpto ..

FE

~
i

Please Select 'Busbar/Terminal’ - Metwork Model\Network Data\Grid : .

BE8 X e Ee % e

#

Availability Factor

I HV

o

My s
ol gids Ll 0

]

=+ |Bus2 Busbar Type
== (Bus3d Busbar Type
== (Busd Busbar Type
=+ |Bush Busbar Typeh
=+ |Bus6 Busbar Type
=+ |Bus7 Busbar Type
=+ |BusB Busbar Type
== (Bus9 Busbar Typed
== | Teminal

=+ | Teminal(1)

29y ghudl i
Automatic .5 load flow a5 5 o 5 05,5 SIS el ool Sl 451, olgs J 7S 50 a8 il (59,

YoV

 Ygone a5 > 5 lelas a5y 1, Tap changing

Dgise 3)ly iz o5 o Slas
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Basic Data e IM"E”CEd |
Load Flow rTap Changer 1 ——————

VDE/IEC Short-Girewit Neutral: 0 Min: 0 Max: 0
Additional Voltage per Tap
Complete Short-Circuit Phase of du
ANSI Short-Circuit Tap Postion m 3;
IEC 61363 [ According to Measurement Report

[ Controller, Tap Changer 1
Description Extemal Tap Controller -+

Extemal Station Controller ﬂ =

Tap Changer Id\screte LI
Controlled Node is at HY = Phase a -
Cortrol Mode V= Selpoit  [local |

™ Remote Cortrol

Lower Bound Upper Bound
Voltage Setpoirt |1. pu ID.SB p.u. 1.01 pau.

Controller Time Constant 0.5 E

Line Drop Compensation (LDC) [none -

s load flow a5 5, js g oas TYPE o)1y amles Joe p; JSo aiile Automatic Tap changing s oo 5l ax
Ales 3)lg 1) giw 98 4 by e ledlll Tap changer s

General I Grounding/Meutral Conductor I

Load Flow Mame |2-"|'\|'|nding Transformer

VDE/IEC Short Circuit Twe | w|+]]

Complete Short-Circuit HV-Side - Gridy 2-Winding Transformer Type - Equipment '!'Eie Librany\2-Winding Transfo
ANSI Short-Circuit LV-Side Basic Data General Saturation | Advanced |
|IEC 61363 Zone Load Flow —I¥ Tap Changer 1 1 Tap Changer2—
Area [Hv-side VDEAEC Short Gt Type | Ratio/Asym. Phase Shifter v |
Description [~ Out of Service Complete Short-Circut
Uz ANS| Short-Circuit Additional Voltage per Tap  [2. %
parallel Transformers EC 61363 Phase of du lﬂ— o
Themal Rating Newtral Position lf'—
Rating Factor Description e lﬂ—
20

™ Auto Transformer IMEn-dmum Position

I Tap dependent impedance
tark Elerned

"Supplied Elemenits

4 |, Tap Position 5 ais) layers « wb )l58l p 5 31 axa o 1o il iz O (0500 (ade o >
Awles Ji Visible cwud

_El F_lre Edit View Inset Data Calculation Output Toels Window Help
A aaBr MBI R oEoe|BE o|mMill]SRe R
s8] 2 D O 1 Bh | 687 08 @ | GEaEE 2 | 8w g

@ Study Case -

Station control ;i sslisw! b wb jLdg J s —F-Y-¥

V Ygans) Jlai y90 o 4 1y 45 ) clalais Sy ooyl i3 981, 5 3u8] elaglys JyiS b o sl ()l Gis Joli o5 55 o)
il oo (Sudgr o

855 oo bl b,y g3 55 (g9, o Dl peas Jlesl b
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oad Flow &5, ;5 5 03,5 Clsal |, Station control <8 yuw 5 Define a8 5 03,8 ol SUSGL il 55 g5y 30 s

531, Select L e 153 |, Controlled Bar L 5 1, ¥

.\....sl))“))l.vw)u, .\..a).’OK .\...S\.:lbt..t” BUS7‘).......J,GrldL\.,| Jlas&))cf)ﬁ.»)bo“ww)ab

= A Database - Name Type [OudSM’
@ ) Uibeary
% (23 System - |Bus! Busbar Typel |C
*:‘ﬁ Adminéstrator - |Bus2 Busbar Type [
" o oo = Bt pe [L)
. . = - |Busd Busbar Type (=
® @ a:bar7889step 0 . o = i =
@ @3 azbar7889step 1 "“.‘.‘ﬁ‘.’.‘ Y et L BusberTypeS [
@ @3 azbar 7883step 2 = _|Bus6 Busbar Type w

# 3 azbar 7889 step 3 Bs7 |
# 3 azbar 7889step 4 Busbar Type

‘ : E., n‘bérsueps cdw o ‘@59 Busbar Type affem ‘, _— |

Study Case M o I
‘,:u‘d»n Settings '*‘}“&’-‘

o) EaszHS‘lsepBwtdvmu
-8 55" S L

b wloliiy -¥-¥
Jaw) e )b 5kdy (Sisly Jol as38 10 0 )ls 438 aw a5 el Load Option L iy olendas o (gow 4§
Sloyed coyd g oSl L LS i golass a5 Cewl LV L ggs o o)l Slejen oy 4 bgy e Coincidence

t
g

Higs g0 Ly y2i

{ Loa Fow Calcalation - Sy CosedDocimentiiomicad Fow Caetaen oL I Bt

Active Power Cortral ¢ AC Load Flow, balanced. positive sequence
" AC Load Flow, unbalanced, 3phase (ABC) Close |
Advanced Options ~ DC Load Flow (inear) Cancel |
tteration Cantrol
Outputs — Reactive Power Control
[~ Automatic Tap Adjust of Transformers
Load/Generation Scaling [~ Automatic Shunt Adjustment
Low Vokage Analysis [~ Consider Reactive Power Limits
Advanced Simulation Options [ Consider Feactive Power Limits 5 caling Factar

— Temperature Dependency: Line/Cable Resistances
* _at20C

" _at Maximum Operational Temperature

— Load Options
™ Consider Voltage Dependency of Loads

[~ Feeder Load Scaling

[~ Consider Coincidence of Low-Vottage Loads

e T T

Night Storage Heaters I'IDD. %

Feeder load scaling e
S scaling factor &b )b (sly . j0u8 (69955 e g8 bl | a8 4 Ja o sla)b oo oo

Al ouls 00
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o According to Secondary
/ Controloption
Time

According to Inertias option

0 / A‘L{* >
Inertial ‘ Steady
Response State
Deviation
According to Primary Control
option
Frequency?

Deviation Governor
Action

(Dispatched) ouus (yuurs g (o yolas (A

o Rr 915 al bw gi Bras s ade G ol g 09d (e Blod Sl (b plgie 98155 S (S sk
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gy walym g3 el @ o el oot Sl 10ad Flow o8 5 ,o Sl lgins a5 (6,550,535 oyl

55 el Lo L 45 491,35 ool 5 Jolaials a5 ool S5 L IS ol

s bg, Reference Machine o
ool Ol g 5o Wb ;0 59290 )L ,o a5 :Load at reference Busbar e
ol Ol gz pe Wb 40 09290 931,35 jo a5 Static generator at reference Busbar
59055 ades polie 4o s e Jol (5,180 jelaie 4 aSCls yo L o5 :Distributed slack by loads e
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Load Flow Calculation - Sy Coo ety G (e Tow Calcamnatan df_ [ B

Basic Options — Active Power Control
Active Power Control * as Dispatched I o
ose

" according to Secondany Contral

-

el

Advanced Options " according to Primary Cortrol Gancel
1| teration Cortrol " according to Inertias
Outputs [~ Consider Active Power Limits

Load/Generation Scaling

- Balancing

¥ by Reference Machine
Advanced Simulation Options " by Load at Reference Bus

" by Static Generator at Reference Bus
" Distributed Slack by Loads
" Digtibuted Slack by Generation (Synchronous Generators)

Low Voltage Anahysis

— Reference Bus

Reference Busbar VI-il...
Angle IE. deg

a9l JyiiS p (e (&

ool —wl adgl J S o Sloe 5l oy adl ool Jlade 4y LS 3 ob5L o 46l —uilS 3 lgs slo J s
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Load Fow
VDE/IEC Short-Circuit

RMS-Simulation
EMT-Simulation
Hamonics./Power Quality
Protection

Optimal Power FAow
State Estimation
Reliability

Generation Adequacy

Description

General |Gr0|.|ndinngeut|E|| Conductorl

Name

I Type

|E2)

vI - | Librany"iG9 Type I

5 ) | T0kv |[ABC

Synchronous Machine Type - Libran\G9 Type. TypSym

-

Type

(2] =

General |Satumhon I Damping I

Basic Data
Load Flow - Inertia il
VDE/IEC Short-Circvit Inertia Time Constant {rated to Sgn) H |1 178125 8

oK |
| Cancel |

Complete Short-Circuit
ANSI Short-Circuit
IEC 61363

EMT-Simulation

Hamonics/Power Quality

Protection

Settings Synchronous Machine Type - ...5ettings Synchronous Machine Type.OpiTypsym @u
A

Reactive Power Lim.

Short-Circuit Impedance

Time Congtants

Saturation Table

r Inertia
" Acceleration Time Const. {rated to Pan)
" Acceleration Time Const. {rated to San)

IF Inertia Time Constant frated to Sgn) I H ge

" Inertia Time Constant (rated to Pan)

Cancel

nerator

r Subtransient/ Transient Time Constants
& Short Circuit Time Constants
" Open Loop Time Constants

by alip (29,5 —0-F

Sged zlyZeal )b iy aelp 5l lgi e 1) stz sla > 9,5

9y o led

-0y

g b le b ol cos yobie a1y il o SS5 lg (o S asile I3l Sl 50 ) pgr ol b
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liagram Colouring Scheme - Settings\Colouring\Standard Colouring.SetColscheme

B % 4 B B o e -

Basic Data =
Load Aow

AL Load Flow Senstivities
AL Cortingency Analysis

AL Quasi-Dynamic Simulation
DC Load Flow

DC Load Flow Sensitivities
DC Contingency Analysis

DC Quasi-Dynamic Simulation
VDE/IEC Short-Circuit
Complete Short-Circuit

ANSI Short-Circuit

IEC 61363

DC Short-Circuit

Modal Analysis

Frequency Sweep

D-A-CHCZ Standard

DC Optimal Power Flow

¥ 1. Energizing Statu:

General

Vottages / Loading

| De-energized =] Colour Settings |
T 2 Aam

I ;I Colour Settings.. |
v 3. Other l
[Resuts |

[Vottages / Loading ~|  Colour Settings... |

B Out of Calculation
I De-energized

Voltages / Loading

Lower Voltage Range
1.pu

0.95p.u

N

Genersl | Advarced |

[ Voltage Limits of Node Element:

|&8

)
et ot Senings - Semgacamargroea cooe senasecoo SN

Voltage Colouring Mode Low and High Voltage hd
Lower Limit of Allowed Voltage: Upper Limit of Allowed Voltage: I
Lower Voltage Colour Upper Votage Colour
pu pu
[ 1 -
[E 3 [ —
05— 1| —>

| - Loading Limits of Edge Elements II

Max. Loading of Edge Element:

[ Line Width according to loading

o J

Y-O-Y
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Calculation

Qutput Tools Window Help

P LS PR AR R B2 8| BE

& | £ P> [ [297] Output of Results - Study Cases\Study Case\Output of Resu

Load Flow Balanced
Load Flow./Simulation

& Total System Summary
™ Grd Summary

" Complete System Report

" Edge Elements

g oo oddlive DAL g B pas gl e SUMMary o

II Load Flow Calculation I

Grid Summary |

AC Load Flow, balanced, positive segquence

Mutomatic Model Rdaptation for Convergence Ho

| | |
| Mutomatic Tap Adjust of Transformers No | Max. RAcceptable Load Flow Error for |
| Consider Reactive Power Limits Ho | Nodes 1.00 EVA ]I
| | Model Equations 0.10 % |
| Grid: Nine Bus System Stage: line Bus | Study Case: Documentation | Annex: Sl
| Grid: Nine_ Bus Summary |
| |
| Ho. of Substations a Ho. of Busbars 10 No. of Terminals 0 Ho. of Lines 7 |
| No. of 2-w Tris. 3 No. of 3-w Trfs. a HNo. of syn. Machines 3 No. of asyn.Machines 0O |
| No. of Loads 4 No. of Shunts a No. of SVS 0 |
L |
| Generation = 319.64 MW 22.77  Mvar 320.45 MvA | |
| External Infeed = 0.00 MW 0.00 Mvar 0.00 MVER |
| Inter Grid Flow = 0.00 MW 0.00  Myar |
I Load E(U) = 315.00 MW 115.00  Mvar 335.34 MR | |
| Load F({Un) = 315.00 MW 115.00 Mvar 335.34 MVR |
| Load E{Un-T) = 0.00 MW 0.00 Mvar |
| Motor Load = 0.00 MW 0.00 Mvar 0.00 MVA |
1[6rid Losses = 1,64 MW ~92.23  Mvar | I
| Line Charging = -140.60 Mvar |
| Compensation ind. = 0.00 Mvar |
| Compensation cap. = 0.00 Mvar |

(Results Box) guls amx>

Y-O-Y
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Dhsconnect All

Copy

IEQTE | EXT LaDel

Glall 2 gy Sl il L

Delete Graphical Object only

Shift to Layer

Riie 7

Show Result Boxes

Define termplate

\i4




v - - . -
z Digsilent 53l o 54el55

O oy Slewbre t pgus Juad

s A 5

ddy G

g 0ol Ligles a5 ols oeS Ll b 55,

Oimles Sy |y acgezme 12 gl co 45 010 3525 CoeS dcgexe (paux> FOrmat for Nodes/Edges 435 ;o

Edit Format for Modes
v Format for Modes 2
Format for Terminal ¥

Create Textbox

Shift to Layer k
Rotate r
Hide Result Boxes a

9,5 bl mls s (o

g da g s il
Result Box

._._._ Change Font

Change Colour
Change Width k
Adapt Width

Change Reference Points

Reset Settings 0

Text Alignment [ 8

;u:!fg_u
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Calculation

Format - Settings\Formats\Grf\Result\node_ldf_sym.IntForm *

Format Mame: L-L Voltage, Angle oK |
Edit format for Nodes -
: lb D lﬁﬂ Cancel |
Selected Variables:
Variable Unit Description Show Show Decimal Show Input Mode |
Name =" Places Urit
1 |m:Ul kW Line-Line Voltage, Magnit| [ |l 11 ﬂ
2 pu. oltage, Magritude - - 2|0
] ——————————
Z iable Selection - Settings\Temp\\Virtual Instrument’.\an‘nat.IntMo_

Direction jlai. Invisible cwus jJ .15 1, Show Layer w8 o8 cul, S aidn cond S5 3 (S5 asio 3

Basic Data =
Load How

DC Load Flow
DC Load Flow Senstivities
DC Contingency Analysis

DC Quasi-Cynamic Simulation

Selection |Ed'rtor |

Mine_Bus"Bus 7

Object
AL Load Flow Sensttivities
AC Contingency Analysis
) ~ Fitter for
AL Quasi-Oynamic Simulation Variable Set

Variable Name

Bus Name

ICurrents. Voltages and Powers

=l

=

Available Variables

VDE/IEC Short-Circuit [ uz
M ui

Complete Short-Circuit Cu

) [T upe

ANS| Short-Circuit ol
- ulpc

51363
IEC 61363 o

P.d. Voltage, Real Part

p.u. Voltage, Imaginary Part
p.u Voltage, Magnitude

% Voltage, Magnitude

T.l. Voltage, Magnitude

% Voltage, Magnitude

non Praitive-Sameanca Valtams

Raa’

Jb o b by syl g0 oy
Vector 4 Bar Diagram sle a:,38 ¢ SHOW 40,38 5 Jlsl s b Wb 2 (g5, p SSUS iy b

g go 00l Gioles by g 5Ly s AW g 5Lg /b e i i 4 Diagram

can vaa .. LRI
Jump to next page
o == B ‘ T0kv <|[aec +| &8 2|
Switch Off _ — _
Switch On = =
-
Define 5
.
Addte » = ¢ |
-~
Show v Bar-Diagram (Buses) v User defined variables . L
Path v Bar-Diagram (Branches) v u, Magnitude in p.u. (m:u}
F—— . Vector Diagram U, Magnitude in kV (m:U)
Output Dat , UI, Magnitude in KV (m:Ul)
Brecute Script j@ @ o= ——
-~
Create Additional Result Box >
v m@v o
Redraw Element
Disconnect Element ] E o
Reconnect Element L=
Disconnect All T
[
Cut s ]
c =) %
opy - "
0= M e
Delete ! D iR
Delete Graphical Object only | E—— @&«
(s 0] &
Shift to Layer »
Edit Line Points w Lo .

%,
oy
e

bsbs 0l jge Cox SIS Gl
540 o5 Animated load flow s + g 51 o]

N

g5 0 e IS )3 les cas S5l by Visible cad o 1)1 5% 25 Ly 18 Ol | Arrows
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Al duglio Lo B ol aills 0gzg il Jow lain (6400 1 0 140 9 3l SO 0 )lgan Sl



Digsilent 53l o 5 5501095 b ide Slowlxe : pgas Juad

{{{e

JLJ'Z"‘I:&"J%J

-

i' File Edit View Insert Data Calculation Output Tools Window Help
gl aalBPr L8 FREAE|IvR]loe | a|BE ¢/ xHNE SRS E
4 Study Case | % ‘ js! b EI 7% SaveIOPeraltinJ;Scenarioals...H 7 ‘ 8 @ ‘ @9 5 E |

1/1/1970 3:30:00 AM
= Study Casze
5 Study Case(1)

] e = R

& S5y 4 Ghoss s g0 gl a5y )0 D58 S e sl )0y ot el gyl o gl Sl L
Bges Jos Dy 99 4 Ol o0 dlie

B File Edit View Insert Data Calculation Output Tools Window Help

B aaEPr LS FEER o8 vB2 8EE s
- f:ﬁs?u 3:30:00 AM l%‘ /ﬁlDlgSlENTPDWEFFm& =

7 Study Case
mH Study Case(1)

Save current calculation results as Casze A,

| 4 QOperation Scenario |
i Operation Scenario

| 4 Network Variations (0, 0 active) 1
+- {no active Expansion Stage) -

Variztion 1000

ul.?u."caseBu‘yd_ljob;‘P“) 6.)4.:5.:)@ I8 el 50).._’>.bcaseAu‘5...uﬁoé;|).‘>H)9J)Luu &SJL.\:.)‘
Dl oo o3l Hlias Ol 5l sas 0 &g RESUIE BOX )0 ol dulio oS o0

el gt BB (9, 5l bl anslie gom g,

e e

B File Edit View Insert Data Calculation Output  Tools Window Help
Gl aaBPrrLE SREEE 8 obo e|BE is|xlHiESRE
TANayer - WV DUy LTI PTT AUUT SLENaNIUs WIPETaUon S0 —
2 - = D Ol7e A Mk b SET | M8 s &%Zlélﬁlgﬁx‘%g [k
(9] =

| y@ X ¥ % B | % @ ﬁ' 6" e Operation Scenario - \FM\3BusSystem\Operation Scenarios\Operation ScenaricIntScenario
tabase =

JBusSystem Name IODEEIT\OH Scenario 2 0K |
Configuration )

Library Description Cancel |
System I

39 Bus New England System

@2 3BusSystem B M

10 Library 39 Bus New England System —I
55 Network Model =) 3BusSystem

[l cith Operation Scenarios 1 2 Library |

it = [5# Network Model
Efy Operation Sce [l ity Operation Scenarios

& Study Cases Activate b Operation Scenario

B Sefings S it 4

F= LV Distribution Networl G#l Study Cases

MV Distribution Netwol Apply B Settings

F= Mine Bus System T LV Digtribution Metwork

Project MV Distribution Networkc

7= Project(1) Find Mine Bus System

Project(2) Froject

T Project(3) Cut Project(1)

Tutorial Exercise 2 Copy Froject(2)

F@ Tutorial Exercise 2(1) Project(3)

Ya
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Operation Scenaric Compariscn Beport

Scenaric S1: "\FM\3BusSystem\Operation Scenarics\Operaticn Scenaric.IntScenario”
Scenario 52: "\FM\3BuaSystem\Operation Scenarios‘\Operation Scenario2.IntScenario’

Operation Scenaric Subset for Grid:

'k Modelh\Network Data\GridiLine(3).ElmLne’ 31 32
fut of Serwvice a -

(Network Variation) asaws &l guats —V-Y

iz sl Ul (25,5 gl )0 (Sl 4z ad (S3danss 50 i b oS 0,5 ali>de s 4 e sT o
2 e 59 292 e ol gl ysha il 5 wa bglas (050 ABlo Tl Jlie lia el dalss sg2g aSs
g 09905 Jlad g <y |) (gaar Dlyss o600 5 905l sl Tail Sgad dnnylie |) il Dlalllas o ol asils
e Expansion 1 J31s ;5 5 e0ges bl | Variation G olss oo il 0gei a1 1) a5 5550 anlllas oo
W85G daz ol e B gar b Gyl Sl

ol DIGSILENT PowerF:
® File Edit View Data Calculation Output Tools Window Help

% !;;é @ & Study Case ... %E ﬂ 28| E = .‘E H =’ NN % %
Grid ...
4 ;"‘*’Iﬁﬁmg_ e 1 b =1l @ e o P N e e e = N M a5 L 15KV ~|[ABC
o Sucy Case - fariation - \FM\3BusSystem\Network Model\Network Data\Variations\VariationntScheme * |8
o Elﬂy 58 a Expansion Stage ... - s
G |
= o Single Line Diagram ... enere IMVEHCM I
Operation ario
F# Operation Scena Geographic Diagram ... Description Name |Vanat\or| Z Cancel
fla Operation Sceng
i Virtual Instrument Panel ... E > 3 Cotents
M?Tﬂ'uaﬁm firtual Instrument ... Activation Time
{no active Expansion Stag
Variation starting 17141970 3:30:00 AM
Veriation1 5 s el - completed 1/1/1970 3:30:00 AM o o
— - ersion ... Al - o e =
L 171% Lagd ke £
B Profect . @ 17171970 3:30:00 AM B Lop0 Bk kG SET A8
@ Study Case

T Study Case(1) Expansion Stage - ...usSystem\Network Model\Network Data\\l'ariaﬁuns\Variation\ExpaEsion Stac

4 Operation Scenario

Name [Expansion Stage| 4
f Operation Scenario Economical Data
fita Operstion Scenario2 Activation Time 1/1/1970 3:30:00 AM J
Desciiption I™ Exclude from Activation

P I SR L T S — e

ol plmil 1 5 olaglass 5 azs, COIOT 15l g oyl oy 5, s Jleb g ol s L3



LR
L
_—

Digsilent 53l o 5 5501095

b iy Slslore : pg fad

JLdIZ};&Ilg')

SJREE B o B2 e [EE

v MAE Ry

&)

PSP M bk m 8T Mas

oS

> =EE
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-| Diagram Colouring Scheme - \FM\3BusSystem\Settings\Colouring\Standard Colouning.>etColscheme

(2] = |

i
N

|

Load Flow

AL Load Flow Sensitivities
AL Contingency Analysis

AL Quasi-Dynamic Simulation
DC Load Flow

DC Load Fow Sensitivities
DC Contingency Analysis

DC Quasi-Cynamic Simulation

—Iv 1. Energizing Status

I De-energized j Colour Settings... |
I 2 Alam
I ﬂ Colour Settings... |
—Iv 3. Other
Variations / System Stages j
Modifications in Recording Expansion Stage hd Colour Settings... |

General

Modifications in Recording Expansion Stage

Modified
Added
Touched but not modified

N -
|-3 vI

m: -

4 = ——
Project Colour Settings - \FM\SBusSﬁm\Setﬁngs\Cﬂqurfng\Project Colour Settings.SetColours —

Sged Aol 35 15T S e o 398 9 g0 b aslie

peed —A-Y
b oylell alises (gl b (i le 5 e (152 US4 el 59,9 — aed 4 aSed il (Gl

led odalin | g bolas o (0l 5y @y gy e (29,5 5 a8 S L i3y 398 a0 5l (o

e bl Ojgar (25 canlin
QT BN uwl-oo VY S VR RUNWE 0] .Io5.14> Lg)‘;\f)lg gMS ul?u.s‘ 9 Result Box 4 .]oy).c uLo.Ja.u

bz 6,138 ,L g b o 5L 4 by 10 Bar Diagram ooalie

el bax G b= 9 5L9 sl Vector Diagram soslice

ol S5 gy oaalive sl 1, YU ol ye g ool i3 2004200 & 1, L3 L (2

(el 00903 (6 et 4z Loyl 35 )18k g o (o 5Ly @

fougdsn 529y ol 4z b0 S0 5l iy g il » 4004400 jlade 4, 1, L3 5L (o

iS5 053 o5 |, Voltage Dependency 10ad ai 8 aSees sla b olgs oliee 5 5y 530 sonlive o> (o

famled oo cvmlice (398 43S o9 Jladpd > 4y Cond Slyed a3 00 250 )L

3L g oo Jbd e LSS g 00,5 Jd |, Compare a5 cwl gy Olass Gl sdal o Sy @
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. 10MVAR 4l Y+ ,3 100MVAR 230KV ;5 S 135 Slasie

" Shunt/Filter - \MazRec\Project 250506\Network ModeNNetwork Data\shunt coﬁpemaﬁoW

Load Fow

RMS-Simulation
EMT-Simulation
Hamonics/Power Quality

Optimal Power Flow

Deescription

General | Measurement Report I Zero Sequence/Neutral Condudurl

Name  [Shunt/Fiter
Teminal W)=
Zone ﬂ
Area ﬂ

™ Out of Service
System Type

Mominal Voktage

Shurt Type

..tk Data‘shurt compensation\B3'Cub_4

|AC -]
IZSD kv

C

Technology

B3

IFHY -

€

=

Gp
input Mode [Defaut | ..
Controller
Mazx. No. of Steps 10 Max. Rated Reactive Power 100. Mvar
Act.MNo. of Step F 3: Actual Reactive Power 40. Mvar
[~ According to Measurement Report
Diesign Parameter {per Step) il Layout Parameter {per Slep}iil
Rated Reactive Power, C 10. Mvar Capacitance 060172 uF
Loss Factor, tan(delta) 0. Parallel Conductance [0, us

e S
Cancal
Figure >3
Jumpto ...

&S 5L jisy g ooy 1,3 (ActNO. of Step=4) ¥ o |, 5l aly ol ciws Ojgas g3le Gl @

g5 e g i S )093 D9y 0

Basic Data
Load Flow

RM5-Simulation
EMT-Simulation
Hamonice/Power Quality

Optimal Power Flow

Shunt/Filter - \MazRec\Project. 250596\Network ModeNNetwork Data\shunt compensation\Shunt/Filter. EImMShNE * .

Upper Voltage Limit

Lower Voltage Limit
Controller Time Constant
Controller Sensitivity do./dv

Description

r~Controller
Ma¢. Mo. of Steps 10 Max. Rated Reactive Power 100. Mvar
Act.No. of Step F 3: Actual Reactive Power 40. Mvar
Shurt Cortroller h ndl 9%
¥ Switchable
Control Mode Voltage - Phase Ia vl
¥ Remote Control Setpoint Iloca\ 'I
Controlled Node

Availability Factor

-8 |

OK |
Cancel |
Figure >> |
Jump to |

O 9055 S5 |, Remote Control .o slodl (F ol [0 s 59 dgupn cgz |y (g3l ol @
Awmles Ol 1) Sl 090

.oo)fsa;éwx; Az (6,10 5 0,00 99, Ceod (! 0 (5

S ,b LSSy e 31 1K Sl o e yeil 55 0T le Cosgase Jleel Gloie b o9 )b gl 2w @
daled comlin || C"L" Sled Jd |y abgs o

S (2 0gh (oo (o p B (el 5y 5 seile jeiil 5 S 80 g )l (pl ST Bam egs gyl @

Lo 5) anles Jlesl |y o Olpss ¢ g,y dw 4 (s § 03503 Sdg5 Optimal Tap yleie b g5\l

Y

(T3 il &



{{{e

J%d'z"‘lzdf;‘az':

g s - e s o )

Digsilent 53l o 5 5501095

b iy Slslore : pg fad

General | Grounding/Neutral Conductor I

Y s Dy @

Load Flow - i ___hﬂlhi_ﬂ-

2-Winding Transformer Type - \MazRec\Project_250596\Libra uipment Type Library\2-Winding Transforme
WVDE/IEC Short = —
Complete Short Basic Data General Tap Changer |Satumtior1 | Advanced |
ANS| ShortCird | [REEERGEL ¥ Tap Changer 1 1 Tap Changer 2
IEC 51363 VDE/IEC Short-Circutt Type | Ratio/Asym. Phase Shifter | . . - :

) e=--l0a ow=--Tap cnanger
i Complete Short-Circuit at Side HV i yp p g
RMS-Simulati ANSI Short-Circuit Addtiorial Voltage per Tap |2-5 %
EMT-Simulation] || | 1EC 61363 Phase of du fo. dea
Hamanice/P: Neutral Position ID
Protection RMS-Simulation Minimum Position IH—
Optimal Power EMT-Simulation Mzximum Postion
wa)UBJﬁsw&guy‘u)w °
2-Winding Transformer - _ec\Project - 250596\ Network M Data\shunt ¢ \2-Winding Transformer(2).ElmTr2 * |t e

Basic Data
| Load Flow

VDE/IEC Short-Circuit

Complete Short-Circuit
ANSI Short-Circuit
IEC 61363

RMS-Simulation
EMT-Simulation
HarmonicsPower Quality
Protection

Optimal Power Flow
State Estimation
Reliability

Generation Adequacy
Tie Open Point Opt.

Description

General |.l\dvar1ced I

— Tap Changer 1
Neutral: 0 Min: 0 Max: 0

Additional Voltage per Tap 0.%
Phase of du 0.deg
Tap Position ﬁ 3:

™ According to Measurement Report

—Controller, Tap Changer 1

Extemal Tap Controller

B

Extemal Station Controller
¥ Automatic Tap Changing

Tap Changer

Cortrollad Node s at W e |2 -
Control Mode Setpoint ||oca| -
[~ Remote Cortrol

Lower Bound Upper Bound
Voltage Setpoint |1. pu 0.99 pu. 1.0 pu.
Controller Time Constant ID 5 5

Cancel |
Figure == |
Jumpto ... |

S5y e 05 F i 5y S g Solegsl O jgan @

adol Al )b oo )b o5 9 ok e « g aliBre Jb maw a lp gl S ipge gyl @

b & Cead 170 g VIFY plp s )l o8 s S b bape coli—b 5 000 )b Gl Jolas

network data -3 data manager cw—.3 ;| ao variation <G ol .4 s Variation

el 56 ol

@y o5 (S
3 5l

= A gV h e dax b ogai adlal e

~FaY L>Type ,os5 o

— T1 ,5lo g0l s TYype x5 @

B398 drwgs sl el sl Sloj Schedule S oy ,xs @
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(Short Circuit Analysis) b ¢S Jlai| Ol ¥
Sl gl WS (b j0 a5 oligS Jlasl piSTas b o cranns olisS Jlasl Slalllas e (sloo )5 51 (S
Dgd (oo oolitul sblis sla ) walisl o a8 oligS Jlasl b, JSlas 5 09, o I

I I A

g wlg 5 S oligS Jlasl by ol Jo g el ys0 dlolas g b

Vmax —Rt
Z] [sin(wt + a —0)] — e L sin(a — 0)

[ =

..\.._‘>)|..\4u9m.\.m ‘)...oASDC d.mlj.ojaby)lfdal.ad‘sul.‘o)bwmy ..\.ml."sad.o.lj,o 9o Lgl)lo 093 4.]94‘)

Sle K X g R s g olisS Jlasl yloj yo 5ldg Jlase 4 DC adfge .ol wlys> a0 [SGw
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Planning Conditions | Operational Conditions

Simplified Methods
{IEC, ANSI, ...)
Reduced set of data

Complete Method
Comprehensive set of data

Method 2.1: | Method 2.2:
Superposition Solution of Diff.

e e
Method 1:
Equivalent Voltage Source
atthe fault location

Initial Short-Circuit Current

lse (Ikss)

x' 'u ‘m, n
Ip Iy lih

Method | Equation (EMT)

§ J

[P i(t)

2oy

|rl\

ot o o Jolas 52y gt . 5 IEC60909 , ANSI (slos luibiosl Lobul s 00 03l o, 2 sl s, (<l
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Current

Top envelope

™ d.c. component i, of the short-circuit current
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Current

Top envelope
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