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Load Flow Analysis

Feature Highlights

Efficient memory management using sparsity
technique.

Slack bus, Frequency dependent, Optimal and
contingency ranking

Fast-DeCoupled, Newton - Raphson and Gauss -
Seidel methods

Frequency dependent with Flat Tie-Line, Flat
Frequency and Flat Tie-Line Frequency Bias Control
Active [ Real Optimal load flow

Reactive Optimal load flow

Active/Real and Reactive load flow

AC-DC load flow

Looped, radial and Multiple Isolated systems
User-defined number of contingencies, cases
User-defined filters, load characteristics, Generator
capability curves

User-defined frequency and base MVA

Distribution line can be opened at one or both sides
Representation of shunt elements in admittance
/impedance

Two [ Multi - terminal HVDC systems

Modeling six/twelve pulse monopolar / bipolar
HVDC converters with constant
voltage/current/power controls.

Modeling two and three winding transformers with
auto tap, off nominal fixed tap and phase shift
Grouping buses zone/area wise

Load values, scheduled generation, reactor and
capacitor values can be changed globally or zone
wise using reduction factors.

Generator Q - check limit violations after a specified
number of iterations.

Changing the load model from the given type to
impedance type automatically, when the voltage
magnitude at load bus goes below specified value
to have better and realistic convergence.

MVAR compensation

Load shedding during under frequency to maintain
the frequency at desired value.

Standard and Custom reports
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Short Circuit Studies
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Relay Co-ordination

Feature Highlights

Inbuilt discrimination time calculator

Optional inclusion of motor contribution during
fault simulation

Zone 1, zone 2 and zone 3 setting for distance
relays

Hot and cold curves considered

Phase and Earth relay co-ordination

Automatic / Interactive | Manual Primary-back-up
relay pairs generation

RN © [MHEH

Text and Graphical Output

Export to AutoCAD

Thermal curves for each equipment

Optional Voltage input from load flow or flat start
Overload factor, unbalance factor and
discrimination time for each relay

Extensive database of relays

Radial and mesh networks

Automatic / Interactive [ Manual Primary-back-up
relay pairs generation

Save and retrieval of selected relay pairs
Embedded fault calculation

Phase and Earth relay co-ordination

Optimum setting for Motor relays

Hot and cold curves considered

Extensive database of relays

Extensive fuse data

Easy adding of new relay to library

Graphical co-ordination

Pick, drag and drop relay curves

Verification of existing relay settings

Fault simulation and relay trip sequence

Text and Graphical Output

Export to AutoCAD

Thermal curves for each equipment

Optional Voltage input from load flow or flat start
Overload factor, unbalance factor and
discrimination time for each relay

Choice of transient / Sub-transient for Fault
calculation

Fault through impedance

Fault on bus / node/ Transmission line

Optional inclusion of motor contribution during
fault simulation

Inbuilt discrimination time calculator

L-G, L-L-L, L-L, L-L-G fault simulation

Zone 1, zone 2 and zone 3 setting for distance
relays

Impedance seen by the relay for faults
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RELAY SETTINGS FOR PHASE FAULTS

RELAY CLOSE IN FAULT PLUG SETTING RATIO RELAY REMARKS
NAME CURRENT (Amps) (Amps) CAPACITY
TR1HU 14623 .2793 1500.0000 9.749 106.00 Within Limit
TR1LY 12217 .6 0845 2500.00080 4.887 168.00 Within Limit
TR2HU 16686 .2207 50.0000 333.724 100.00 Exceeds Limit
TR2LU 105850.08703 1500.0000 70.567 100.00 Within Limit
RL1-2 15798.9823 1500.0000 18.533 166.00 Within Limit
BFPRELAY 13909 .2266 396 .0002 35.124 100.00 Within Limit
SCMRELAY 107272 .7422 232.5001 461.388 106.00 Exceeds Limit
GENRELAY 15746 .8762 1500.00080 10.497 166.00 Within Limit
LOADRL 13909 .2266 640.0005 21.733 108.00 Within Limit
RELAY CT PRIWM PLUG T.D.S CLOSE IN OP. TIME REMOTE OP.TIME INSTANT
NAME CHOSEN SETTING FAULT FOR CLOSE BUS FALT REMOTE SETTING
(Amps) (%) CURRENT IN FAULT CURRENT BUS FALT
(Amps) {Secs) (Amps) {Secs) (%)
TR1HU 1500 100.00 0.070 14623.28 0.0620000 7330.56 0.3048 750.00 CcDbG-21
TR1LV 2500 100.60 8.050 12217.680 0.217692 12217.68 0.2177
12217.60 8.2177 750.00 CDG-21
TR2HU 50 100.00 0.310 16686.22 0.368552 3993.43 0.4889 Eaiatatd CDG-21
TR2LU 1500 100.60 0.650 165850.07 0.681142 105850.07 8.0811 EHXRK CDG-21
RL1-2 1500 100.60 6.190 15798.980 0.557438 14623.27 8.5764 15060.80 CDG-21
BFPRELAY 400 99.60 4.000 13909.23 0.660000 DOES NOT BACK-UP 660.00 CTHM-5861
SCHMRELAY 2508 93.00 4.000 197272.74 0.0660000 DOES NOT BACK-UP 600.00 CTHMM-581
GENRELAY 1500 100.00 0.480 15746.08 0.960000 15746.08 0.96008(F)
15746 .08 8.9608(F) *xxxxx  CDU22-
LOADRL 640 100.00 1.000 13909.23 0.625000 DOES NOT BACK-UP 609.40 L&T
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Ground Grid Studies

Compute E]
F t H. hl. ht 3 phase to ground fault MYA - [0.0
ea ure Ig Ig s Single phase to ground fault ’—U 0
. . . MWA . £
M Dialog based interactive program.
M Program based on ANSI / IEEE Std 80-1986 IEEE KUR1 0.0
Guide for Safety in AC Substation Grounding XO/RO 0.0
M Program gives Mesh voltage, Touch voltage and |
Step voltage
M library for material constants. °|| g |
M Provides the ground grid layout diagram s bt
— Taarrmmd Mibdminm Masdere oo
Growund Grid Design-Configure Data E]
Sy Case Data
Case Mo
= HNumber 2 Flame |asasd Fetch Grid Design List==
Systerm Parameters ¥
Fault Duration [0.5 Secs Voltage Level [115.0 W Freguency [50.0 Hz
Impedence
o =1 |4,0 ohms Rz |‘IEJ,C| ahms RO |1D,0 ohms
[ Compute
X1 |4.D ahnms o2 |‘I 0.0 ahms =a |40.0 ahnms
E Burial Depth |l:l,5 m Crushed Rock Thickness |U,‘| m
cCond [F.o m Current Division Factor [os
Available Area Conductor Type
Length [62.0 Frly Feference [ 4iCopper-Clad Steel Core(40%]] s
Breadth [84.0 m -
Fetch Conductor Librarys=>
Temperature in degrees
Sl Bty [#oo00 EXEHERE FT Ambisnt Temperature [20.0 oc
Crushed Rock Resistivity [2500.0 ohm-m Maximurm Termperature [FO0.0 ac i
Ground Grid Design-Conductor Library E
‘Conductor Mo | Conductor Mame | % Conductivity rmamaa Coef at 2. I'I'hern‘aJ Coef. at 0 Inaa.ea.tmty of Gnd . ITC.AP factor effect.
B |standard Annealed {100 [oo383 |[EER [1. 7241 |z.4z2 '
Commercial Hard Dres7 00381 [222 17774 3.422 | -
4 Copper-Clad Steel C[40 0oa7e [zas 4397 3.845 — |
5 [copper-ciad steeli cz0 [ oo37a [EXD [s.882 |z.248
|commercial EC Alum|&1 |.oo403 [2=2 | B 2558
I [=uminum Alloy wire[sz.5 00353 263 [z.2228 |z.522 | *
| [2uminum Alloy wire]s2.5 .00347 258 [2282 | EEET 2
E [2uminum clad steet]zo.2 [.oozs [EER) [z.420s 267 —]
[ |Zinc Coated Steelcda.s [ o032 |ze3 [20.1 3.931
[11 [stainiess steei o 2z.4 {0012 [7as [7= Js.032
_<'_'| Ll | l|
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Feature Highlights

Calculates the positive, negative and zero sequence
parameters of overhead lines

Calculates the positive, negative and zero sequence
parameters of Under Ground Cables

Single and multi phase configurations

Wide range of user defined frequencies and
temperatures

Calculates the mutual impedance between power
and communication lines

Supports 6 circuits for 3 phase line and 3 circuits for
6 phase line

DC line parameter computation

Transposed and untransposed Line parameters
MKS and FPS units

Impedance in Ohms per km or Ohms

Impedance for entire line length or pu per km or pu
for the entire line length

Frequency varied from minimum to maximum
value at user defined step

Cable parameter calculation for both single core
and 3 core cables

Earth return path through ground or through
ground and sheath or through sheath

N N N NN N N HHE H H

B 1MiLineC.out - Notepad
File Edit Faormat Wiew Help

Web-based Network Analysis Software

B MiCable1

MiP

AP

Case Number

Fetch Record. 53 |

[able Name |E~"\B|-E'1

rCore Type Canductor Type Earth Retiimn Path-
£ 100% Conducivty " Giourd
" Sivgle Care Cable i i -
) 7.3 % Copper (Hard D + Giound and Sheath
 Thiee Core Cable sttt
% Alurmini " Sheath
- Shield Type Uits Type -
1 Unshiekied Baselih 100 £ Wis
8 Bhielded Frequency |BU Hz {* RS
Nomnal¥alage {1000 10 ; Layers of |1
Level of the Cable o et i Shrands
Diametes of 3 ) [Owerall Diameter ] Luial Spacing bin ,
Single Strand U073 ek e Catle W2 ek e Conduclars IDBM inch
Distance b/n Digtance bén Ditance bin

DR
Condyctors s’ and b inch

Lead Sheath :
Thickness U
Temperature

0604 inch
Conductors B and 'c!
Lead Sheath 0109 ek

Inigulation Thickness

IZD ® Celsiug

IU.804 inch
Conductors 'o' and '’
|D.DFB nch

Belt Insulation
Thickness

CABLE PARAMETER CALCULATION
CASE NO 3 ol

Temperature at which the R is calculated 20.0 degree celsius

units 1 (FPS system)

Diamater of the strand 0.0973 dnch

Number of Jlawers of stranded conductors
Length of the conductor

Resistiwvity at zero degree celsius

1
10.000 mile
: 1.53145e-011 ohm-mile

Lead sheath insulation E .1090 dinc
~xial spacing between conductors E 0.6040 inch

E 60.0 hertz
Number of cores E g
Resistivity of the insulation : 100000.0 ohm-mile
Diamater over insulation E 1.7320 inch
Conductor Insulation Thickness E 0.1560 dnch

: Through both ground and sheath
: Through ground
2

(Material used Tor the conductor - A1uminiﬁm)
Distance among conductor centers (a-b) : 0.6040 inch

Distance among conductor centers (b-c) : 0.6040 inch
Distance among conductor centers (c-a) : 0.6040 inch
System wvoltage E 1000 volts
Earth resistivity E 100.0Q ohm-m
Dielectric constant F 3.{
0.0780 inch
0 - ohm(Mhe)/mile
100.000

SEQUENCE IMPEDANCE 0.98961+30.20265

SEQUENCE SUSCEPTANCE 0.00008

SEQUENCE IMPEDANCE 0.98961+30.20265

SEQUENCE SUSCEPTANCE 0.00008
ZERO SEQUEMCE IMPEDANCE 2.89518+71.87208
ZERO SEQUEMCE SUSCEPTANCE 0.00008

Flesistiity of the Cable Material |1.53145e-011 ahiemile
100000 ahm-mile

Resistivity of the Insulatar

Resistivity.of 1he Earth 10

Dielestric Constant

ahmile

—

~Output Option

(% botual Value per Uit Lenalh
" hotusl Vahue for Entre i.engliw

{" P Vel ger Unit Length
" Pu Value for Entie Lenath
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Load Forecasting

= MiDemand - [MiDemand1]

T File Edit  Record Execute View Window Help - a
Feature Highlights . O] 2[%2] =&z 1] <> m] |
CASE STUDY

M Forecasts the energy demand during the planning Fae e o _asssoceecae» |

stages of a power system_ gzssz[imiun |Lnng Termn Load Forecasting for YEAR 2005
M Can be applied for any type of load data.

. DEMAND DT

M Can accommodate any number of independent

variables. Refersnce Mumber [T Fetch Record |
M  Multivariate regression techniques for the

forecasting. s £ femgpiars
M Uses the past data for the estimation of dependent Ui = 5. epbrt

variables with least error. pr—
M Based on the user input value, the forecasting Sk 5 S o e

model is selected.
M Facility to accommodate more than one

independent variable (maximum 18) like,

population, per-capita income, number of Industrial Forecast

consumers, etc. 1000 =
M Inthe same data file it is possible to define more 900 g:%rr]%netric P

than one dependent variable (maximum 18) for 800 || ==Scenario-1 //

— Scenario —2

example total electricity consumption by different

categories like, domestic, commercial, and f 700 1 Scenario -3
agriculture etc. 'c 600
Capable of selecting the best model out of various 2 500 |
Q.
models. £ 400
Facility to accommodate maximum of 48 §
observations for each category. 8 300 \w 4
Output includes reports and bar graph files. 200
100
Demand Forecast Data 0
Casze Mumber 1 c§3 03\ Q)Q’ Q\ Qn-) 6’3 6\ QQ’ N '\<3 (\ N
| FFF S S E TS S S S

—[ata —» Dependent Independent——— Year

|
|
5[4, = [ 1MiDemandF.out - Notepad
B [Public: " ater "Works | R Fle Edt Format Wiew Help
F Midistries H T 1 el [ &
Bar araph option pate and Time : Tue Apr 20 19:53:46 2010 =1
Baseear |1SEI2 LOMG TERM FORECAST =
% |nput data only . SCHEDULE NO @ O )
Observation |9 £ Fesults only i j?
= = F)
Mo, of forecasting years |5 " Both = 1982
- Number of years to forecast = 5
i % Bar graph generation option g o
Cure option 3 2 . cCurve cﬁm’ce for forecasting = ¥
% Best suitable curve For regression analysis Independent variable 1  name is : Year in Number
. . Dependent variable name is : pomestic in Munits
™ Linear regression, y = a +bx pependent variable name is : Commercial in Munits
3 g pependent variable name is : Industrial dn MuniTs
" Power equation, y =ax b Dependent variable name is : agricultu. 1n mMunits
" Power series of the farm. v = ab™ sTno vear <l 1 ¥2 V3 4
" Expomential equation of the Farm, o = 387 Tbs] 11892 1 14 411 2681 1275
2 i 50 2 1993 2 338 434 2850 1403
" Erponential series of the form, v = &”[a+bx] 31094 3 360 410 2655 1483
> : o 41595 4 200 478 2498 1605
7 Mondinear equation of the fom; y = a + bk + ox™2 5 1996 5 425 417 2442 1850
z E e 6 1897 & 501 457 3098 1654
£ Logrithemic equation; y =a+ bl log x1 + b2 log x2 7 1698 7 541 523 3076 1694
e : : 8 1599 B 501 571 3468 1740
Multiple regression 9 2000 9 670 670 4180 2118
10 2001 10
11 2002 11
1z 2003 12
13 2004 13
__Cancdl | 1‘
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Reliability Analysis

Meter Configuration - Configure Meter ID |'X
Humber 2 MHame |bescom] ‘ Fetch Company 1D List > |
— Company Consumer ldentifier Format
I RIGHT TO LEFT Total Mumber of Digits |3
SubDivigion 1 2 . ﬂ
M RI Calculation SubStation 3 o =

SAIFI - System Average Interruption Fosder > = -

Categary 7 1 -
Frequency Index Mater -

Polling Schedule

SAIDI - System Average Interruption

Duration Index \
CAIFI - Customer Average Interruption n 1233240213 M1 | 1230 Continuous 0
Freq uency Index I’ 0343433243 [m2 | 10 Continuous 0 T
CAIDI - Customer Average Interruption a EEEEERIET i ool o
. (] (1244230234 [ M4 | 1.0 Corntinuous 0 —
Duratlon IndeX ) N 3243320234 [M5 ] 1.0 Continuous 0
M Polling the tamper data from the ETV meter, daily, - DT ME 0 e — i -I-
weekly, monthly or yearly O 4431234 | 7| 10 Conlinuaus 0 i
M Segregation data in to Header & Tamper Data — F E:j:?ﬂ;f::i: :E E”“‘f”””“s E
ontinuous —
Parsing _|qu _lq B
M Parses hexadecimal to decimal
. =
M Updation of the Data to Database O
M Ul screens for -Meter configuration and polling ||
schedule
M No Of Tripping per n KM of Line for Sub Division ﬂ
M Level, Sub Station Level, Feeder Level and Meter
Level £ i 11‘_
o e e Foling Day |17/10/2008 =
M Subdivision Level Report T
M Index calculations for the subdivision level
M Substation Level Report
M Index calculations for both subdivisions and
substations
M Feeder Level Report Tampered Meter Data
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