Load Flow Analysis

One Program, One Database, One Solution

Voltage Drop

Power Factor Correction

Automatic Device Evaluation

Automatic Temperature Correction

2W & 3W Transformer LTC / Regulator Actions
Real & Reactive Power Losses

Auto-Run Based on System Changes
Extensive Violation Alerts

Multi-Report Result Analyzer

Create & Validate System
Models with Ease & Accuracy

With ETAP’s advanced Load Flow module, you can create
and validate your system model with ease and obtain
accurate and reliable results. Built-in features like automatic
device evaluation, summary alarms / warnings, result analyzer,
and intelligent graphics make it the most efficient Load Flow
program available today.

ETAP calculates bus voltages, branch power factors, currents,
and power flows throughout the electrical system. ETAP
allows for swing, voltage regulated, and unregulated power
sources with multiple power grids and generator connections.
It is capable of performing analysis on both radial and loop
systems. ETAP allows you to select from several different
methods in order to achieve the best calculation efficiency
and accuracy.
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Intelligent Graphics: State-of-the-art graphical display of results including
voltage drop, load terminal voltage, branch losses, and transformer LTC settings



Most Efficient Load Flow Program Available
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3-Phase and 1-Phase Power Flow: Calculate power flow for 3-phase, 1-phase,
panel, and UPS systems simultaneously

Capabilities

Simulate multiple loading & generation conditions

Automatically adjust transformer tap & LTC / regulator

settings

User-controlled convergence parameters

Compare & analyze multiple reports using result

analyzer

Include effect of phase-shifting transformers

View results graphically

Study Options

Option to update initial conditions

Phase-shifting transformers

Auto-adjust LTC / regulator settings

Power factor correction

Saves solution control parameters for each scenario
Make changes to your system & re-run studies instantly
Conduct unlimited “what if” studies within one database
Calculate bus voltages, currents, & power factors

Bus / transformer / cable reactor overload warnings
Calculate power flows

Update loading for DC load flow

Voltage drop calculations

Five levels of automatic error checking

Flexible Operation

Diverse operating conditions
Multiple loading categories
Multiple demand factors

Different model of lumped loading
Unlimited configurations

Different nameplate data

Global & individual bus diversity factors

- . 1L . I Load Flow Analysis Alert View - Output Report: LFrepart ==
Evaluate critical & marginal limit violations Sy e L R o
Configuration: ~ Normal Date:  07-18-2008
Solve 3-phase & 1-phase system load flow e
Device ID Tupe Condin | Psing/Limt | Operatng | % Dperaling | Phase Type
Bus1 Bus Under Voltage 048 Ky 0451 939 3Phase
H |t | Bus10 Bus Under Voltage: 2402 kY 2231 929 A
Simultaneously Bu2 Bus  UndVolage 043KV o7 311 3Phase
" UndarVolege 416KV E 53 3Phase
Critical Report Overoad 200 Amp 209192 1046 3Phase
. Overload 390 Awp 456,519 nu 3Phase
|solated 1-phase source modelin ) - e ) ) ) Over Eveited 5827 Hvar 5827 100 3Phase
Device ID Type Condion  RatmgLimit  Uni  Opersting  %Operating PlaseType | UndarVotage 048KV 049 a8 3Fnase
—_— Under Voltage: 416KV 3943 943 3Phase
Fused Fuse Oveload P00 hmp | 2 [IECRT— i ates e Ftid
Sub3 Swgr Bus Overoad 25000 Amp 233625 1038 3Phase Oveiload 12MVA 125 1042 $Phase
Marginal
Marginal Report | Condifon | Fating/Limt | Opeistng | % Operatng | Phase Tupe | &)
Under Voltage 048KV 0463 965 3Phase I
N i " P " " - Under Voltage 024k 023 k) L1 El
Device ID Type Contitbn  RathgLowit  Uxi  Operating % Operstig PhaseType | \roo 0 1K e o e
- - — Overvolloge 138KV 1405 1018 IPhase
Bl ® Under Voltag 2am W 230 ek Diedoad 175mp 15414 61 3Phase
B2 B Under Voltage 0w 0.461 961 3Pluse UndarVolege 043KV 0462 953 2Phae
ncet B Over Volisge nam W D4 005 3
Sub22 Bus Under Voltage 3.450 kv 234 964 3-Phase

Automatic Device Evaluation: Automatically generate critical and marginal
alerts for overstressed 3-phase and 1-phase systems
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Simultaneous Analysis of Different Scenarios

7 Load Flow Result Analyzer =)
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compare the results of general information B — S
Project Report [_|BRBus 0473
. o . . Bus 2C
about a project or more specific information ® tetive Pt [ Evanple3 c
T Compd,
AllProject n Active Directory Foe =5 o
such as the load flow results for buses, .
Repott Type Bus Type Bus Info Load Flow Results Alett
branches, loads, or sources. Esoucstuses | | [@Nonina v ® Volage o [E@E Meonal|
General Info [ Nodes [E] Amp Rating KW Loading Loading ] 100 % [ 95 %
@ Bus Results [VIMCC & SWGR [ Type kvar Loading OveVokage (7] 105 % ([ 102 % |
7] Load Buses ot Undeivohage @] 95 % [ 9% %
Branch Results %Loading
Display Options
ST Uni ® Aotwlvabe ;
7] — B Cc D E - © kvA Display Optio™
1[BusD_]  Impont LF 80% LF 100% LF150%  MaximumLoad  Normal Load A powalValue
2 Voltage Voltage Voltage Voltage Voltage Voltage D Ad
3 10D 9957 9959 98.82 96.08 9823 98.82 ith Ref.
- - wil
4 45 999 99.88 99.72 99.58 99.68 99.72 o Differences
5 51 102.75 102.77 102.03 100.03 101.48 102.03
6 53 102.72 102.74 102 99.97 101.44 102
774 100.1 100.1 100 100 100 100
8 75 99.46 99.48 985 95.83 9775 985
976 98.3 98.33 97.04 9358 96.06 97.04
10 752 98.57 98.58 98.21 96.54 97.92 98.21
11,787 99.47 - aes . -
12 A 102.73 Bus- CompA
13 Annex Bus 101.37
14 Aux. AB 99.66 > . . . | . E
1: gR Bus 10§E7g 1 Rating Import LF 80% LF 100% LF 150% Maximum Load Normal Load
X 2 KW Loading KW Loading KW Loading KW Loading KW Loading KW Loading
17 Bus 2C 98.58 3 AC Unit 100 HP 73201 72746 90.932 136 105 90932
18 .C 10273 4 Aux-Comp1 400 HP 258 292 364 847 419 364
19 CompA 98.44 5 AuxComp2 400 HP 258 22 34 547 419 34
20 CompB 100.38 SHIoW-123 — 14000
21D 102.73 D 1250 Desater Uniz
g gSLTR I 132 Z 9 Comp-GensetA 1500 HP 12000 H Distilation Units
4 151 102.7 10 Comp-Genset B 1500 HP
24 1S- 02.73 11 Crane 160 HP 10000
25152 10273 12 Crusher €5 500 HP
26 MAIN A 100.1 13 Desalter Unit2 7000 kVA
27 MAIN B 99.48 e 14 |Distillation Units 10000 kVA 2 s000
28 MAIN C 100 LF100% LF150! Maximum  Normal 15 FW-123 75 HP 3
29 PS-100 97.99 =y o 16 FW-456 75 HP -
17 Lgt-Zone26 15.1 kVA
311) guzg 133? Study Reports 17 hatzor i
u 19 Power Panel 120 kVA 4000
32 SubB1 99.33 20 Pumping Station 750 HP
H4» ] General ] Bus /Branch “Load ./ Source /7. 4 21 RRL#4 00 kVA 2000
22 SpaceHeater 150 kVA
2
24 o
25 Import LF80% LF100% LF150%  Maximum Load Normal Load
% Study Scenarios
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Understand results of multiple studies in one glance

Compare & view multiple load flow results in a single view
Analyze & compare reports from multiple projects

Create a base line report & quickly identify deviations for all cases

View multiple bus, branch, load, & source results

Easily find components on one-line diagrams from the analyzer view

Advanced alert & warning feature identifies & highlights overstressed components

Export summary view into Microsoft® Excel for maximum data flexibility & visualization




Detailed Modeling with Accurate Results

Display Options - Load Flow

Resuts| AC | ACDC | Colors

Theme
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LOAD FLOW REPORT

Extensive Reporting: Detailed load flow reports and
indispensable summaries including branch losses, voltage
drop, and loading

Reporting

e State-of-the-art graphic display of results

e Customize output reports using Crystal Reports®

e Generate output reports in any language

e \oltage drops, losses, power flows, power factor, etc.

e |nput data, detailed load flows, & summaries

e Export reports to your favorite word processing program
e Graphically display device evaluation results

e Graphically display buses with marginal or critical
under / over voltage

e Export one-line diagrams including results to third
party CAD systems

e Alert view to display critical & marginal limit violations

Features

Newton-Raphson, fast decoupled, & accelerated
Gauss Seidel

Generator governors with isochronous or droop mode
Generator exciters with AVR or Mvar / PF controllers
Transformer load tap changers (LTC / regulators)
Advanced solution techniques for fast convergence
Multiple loading conditions

Multiple generation conditions

Swing, voltage regulated, & unregulated power sources
Voltage drop calculations

Load forecasting

Alert view to display critical & marginal limit violations
Bus / transformer / cable overload warning
Single-phase load flow display

Global & individual bus diversity factors

Individual demand factors for continuous, intermittent,
& spare operating conditions

Option to update the initial condition from load flow solutions
Phase-shifting transformer

Power factor correction

Multi-report result analyzer

Unlimited bus capability
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