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?gtapﬂ ﬂ Multi-Dimension Database

A Lock & unlock element properties

=50 )

A 10 States to track equipment conditions

O

Equipment out of
commission

Do not operate

A Connectivity to Local SQL server
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%gtap M Data Manager

A View Base & Revisiafata differences
A View equipment property differences
A Display & filterengineering studylata
A Graphical management of data




A BidirectionalMSExcel dataxchange
A Loadticket for induction machines
A ArcGIS handling ofghase systems
A PSS/E Raw data import

A ETAPSPEL interface

Induction Machine Editor - Ind M2 (o
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equipment specifica



?%gtap ﬁ ﬂ Project Merge‘

A Multi-user management

of project merge -_B—-IJ -]
A Parallel ETAP project :im
development

A Self contained snapshots
of the parent & branch
projects

A MergeBase & Revision
Data
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A Display color
codingbased on:

I User Defined
I Voltage Level
I Area

I Grounding

I Earthing

nking Power

A Display faulted
buses by symbol
or color
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soid N ~

Low £

Earth - Meutral Combined
(TN-C)

- Earth - Meutral Separate
T (TH-5)

Earth - Meutral Combined
Separate (TH-C-5)
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© 2011 Operation Technolog



Multiple Language

A Localizedutput reports: English, Spanish,
Chinese, Japanese, Portuguese & Germa
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A PFF & EFF at #hoad &
overload conditions

A LockedRotor current
based on NEMA Cod
Letter

A Option to calculate
. Rg 9 - RQ
machine time

Induction Machine

Induction Machine Editor - Mtrl ﬂ
Cable/Vd | CableAmp | Protection | Reliabilty | Remaks | Comment
Ifo | Mameplate | imp | Model | Ineia | load | StaiDev | StartCat
| 1 100kw 038KV 13/C 4/0 AWGAemil 0.6kV

Ratings
FL NL oL
Design  |NEMA -
100% 75% 50% 0% 100 %
100 kv 038  %PF 9154 9154 9154 9154 9154
| 118 FLA 1794 % Ef 9254 9254 9254 i 5254
100 7498 4999 0 100
%Sip 15 RPM 1773  FPoles 4 HPM|13M SFo1
Library... I None
Loading
Motor Load Feeder Loss
Loading Category | % Loading kW kW kovar kW kovar
1 |Desian 100 100 | 1081 | 4752 | 089 059 ~
7 ||Brake 90 90 9726 | 4277 0.8 048 | [
3 || Full Load 20 20 8645 | 23802 | 083 038 T
4 || Summer Load 0 0 0 ] 0 ]
5 ||Winter Load 0 i
& |Stat Up 0
7 |Emergency

constant
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getap M New Libraries

A Photovoltaicpanel library
A Wind turbine generator library
A GFI / RCD library

A Cable Library with neutral, grounding/
protective (PE) conductors

A Verified & Validated library data



’%%gp» ﬁ ﬂ New Transformela

A OpenDelta transformer
A Three Iphase transformer

A MVA rating based omulti-
stage cooling

A Option to display Vector
Groufs

s
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?ﬁ tap ﬁ ﬁ Uninterruptable "

Power Supply (UPS)

A Parallel UPS connection modeling
A Option to ontrol input power factor
A Bypass switch

uPS3 ?—EJ |- upsa
12.5 kVA 12.5 kV/
Bus15
416 kV
Y,
LUMP9
7.5 kVA
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ﬂggtap ﬂﬂ Bus Duct

A Graphical representatioon the OneLine
diagram
A Bus duct length, construction ty# material

DR
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Vggtapﬁﬁ Single Phase Souré

A 1-phasepower grid modeling
A 1-phase inverter modeling




A/
getap ﬂ ﬁ Photovoltaic Array

A Performance adjustment coefficients
A Solar farm modeling

A Solar irradiance based on location & time
A AC & DC system analysis

A Inverter dynamic modeling & operation
modes

A Maximum Peak Power Tracking (MPPT)
A Extensive Manufacturer/Model library
A P-V & LV curves

© 2011 Operation Technology, Inc. All rights reserv:



— = - ®

Thinking Power

Generator- WTG

Wind Turbin

AWTG Manufacturer / Model Library
A New WTG control models for BCOype 1, 2,

3,&4

1100 MVAsc
4859kW
4-1162kvar
Cable58
Bus87 [ 4863kW 100-96%
34.5 kv 4-1175kvar
42599kw
-639kvar
T49
1.75 MVA < Cable57

WTGY

WTGS
s 2000 kW 2000 kW 2000 kW
100%
00-9%
Bus74 | 2650kw 1230kwW 712kW 712kW Bus86 2265kw M
0.575 kv [4-364kvar |¢-121kvany-121kvar4-121kvar 34.5 kV |4-550kvar

WIG10 E

VAW
3kvar

AuxLoadl
5 kva

$2265kw
-550kvar
WAAY TS50
oYY 1750 kVA

WTG4 WTGS WTG6 WTG7
Cable56 | 1500 kw 1500 kw 2000 kw 2000 kw

Bus76 2303kW 712kW 364kW 519kwW 712kW 100%
0.575 kV |4-343kvar|}-73kvar |y-73kvar |¢-97kvar|y-97kvar
¥k

3kvar

AuxLoad2
S kva
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A Fixed speed (one or two speeds)

O[5

SCIG Soft-starter ===
TTT

Capacitor bank

D Y Grid

Induction Generator
Partial scale
frequency converter
P Grid
_

oly-Fed Induction Generator

WTG Tec

Variable resistance

A
/.

) Grid

WRIG Soft-starter |===

.

Capacitor bank

Variable Slip

O ac dc
generator to to
O dc ac

\

full power

Full Converter



Variable Frequency

(O
yelap l/ ﬁ Drive- VFD

A Multi input connection for &4 pulse

A Subsystem modeling between VRDmotor
A Rectifier & inverter control models
A Output voltage & frequency control

A Frequency dependent modeling sfib-system

A Adjustable speed drive operation

A Motor acceleration control schemes ‘ “f“
A By-pass switch for soft starter operatic: i
A Input PF control e 0
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1200 MVRAsc

34.5 kV

Main-BA
. TR-1

7.5/3.5/3.5 Mva
34.5/13.8/13.8 kv

TH-2
7.5/3.5/3.5 MVA
34.5/13.8/13.8 kv

VFED C

1200 MVAsc
Utility
34.5 kV

34.5 kV
Main Bus

T=1

5 MVA

34.5/4.16 kV
4.16 kV

Sub2A

VFD1
1800 HP
4.16 kV/4.16 kV
T-2
Ay 2 MVA
4.16/22 kV

g cableX

VFD-24 Pulse
14000 HP
13.8 kv/13.8

Mtr-DXL
12500 HP

13.2 kv

kv

tCable-1

Bus-B 33-1/C 1500

34.5 kv

,, T-3

S S 2 MvA
22/4.16 kV

LUMP4
25 MVA

¢

O

Mtr-1
1500 HP
4 kV

LUMP1
.5 MVA
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Add'us'lab\e speed drive ¢

w, o
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Typical speed range for varioble torgque
loads such as pumps and fans
maximum s g/1 (1.5 t 60 Hz)

is 3/,




L "

getap M Switching Devices

A Safety ground switch

A Integrated operation with Switching
Management System

A Supervisory control for redgime switching

operation
.3\%
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Protective Devic€oordination-

Q i
g efap 1/ N ETAP Star

A Automaticdetection of protection zones

A Automaticselection of coordination paths

A Protection& coordination zone viewer

A Combine/ Integrate multiple device curves

A Ground& Neutral conductors damage curves
A CumulativeTransformer Inrush current

A EnhancedPlot Options
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getap | AC Arc Flash Analy3|<

A Primaryprotective device identified

A Current Limiting Fuse (CLF) modelilmased on:
I IEEE 1584 equatiof€lass L & RK1)
I Peak letthrough curves
I Bottom of TCCurve method

A Automatically consider primary source protective
device isolation

A IncidentEnergy plots for la & Ibf
A Enhanced display of results on tbee-line diagram
A PPE Requirement approv@innex H.Z NFPA70E 2012
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;Q p ﬂﬁ UserDefined Dynamiélodel ¢
velap i | UDM

A Graphicamodelbuilder

A Library of predefined UDM models to create
complex models

A Compile & test directly from thelDM builder

A Control element toolbars includingansfer
blocks, input ports, output ports, etc.

A Automatic UDM links to components
A Import & Export to Simulinfnodels

A Create & edit models for Excit&@overnor, Power
System Stabilize% Lumped Load
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QQtapl/ l/ Underground Raceway System:

A Intelligent rulebased alignment & spacing tools
A Automatic conduit distribution & spacing

A Uniform & nonuniform conduit arrangements
A UtilizeNECIEEBTr customrule-based spacing

A Wizard for creating raceways

]
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Type oD Thickness
Cther v 5 - 5.563 0.258
RW1
uuuuuuuuuuuuu cation
Horizontal Vetical ~ Horizontal Vertical
75.8C 76.8C 79¢ @ CCSpacng 75 75 0 0 nches
nnnnnnnnnnnnnnn
E-E Spacing H:;m et
19 265 inches.
R gl WS Cable9 Cable9 Cables | | Recowaybeer
Cab < B cabl € 6 Ige 3 Top-Edge 3 Bottom-Edgs 3
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.' A/ B
getap l/ ]L/ Cable System

A Cable Library with neutral, grounding/
protective conductor (PE)

A Addauxiliary neutral & PE conductdis
cables

A Damage curve for neutral & RBnductors




Vetap ||

A |EEE 399, N
A Cable sizing

Excel

Cable Ampacity & Sizingv
IEEE/NEC

HO (NEC)ICEA P54
based on maximumaverage

phase operating current
A Ampacity & sizing reports in Crystal Reports ¢

A Grounding conductor selection based on NEC
A Cable ampacity & sizing for Uistallation



S A Cable Ampacity & Sizing
veflap i IEC/BS

ABS 7671, IEC 603642, IEC 60364-43
A Model FormsBS& User-definable

A Cable sizing based on harmonic effect
A Typical overcurrent curves

A Cable sizing based on maximumegerage
phase operating current

A Ampacity & sizing reports in Crystal Reports ¢
Excel




Protective Conductor Sizing“

g efap M IEC / BS

A BS 7671 17" Edition,|IEC 6036%-54

A ProtectiveEarthing(PEXhermal requirements
& sizing

A Calculated or usedefined fault current & fault
clearing time

A Reportsin Crystal Reports & Excel

A Leakage currentalculation




Electric Shock Calculationﬂ

Q i
g efap 1/ N IEC/BS

ABS 7671, IEC 603841, EN 50122
ATNC, TNS, TNGS, TT, & IEarthing Types
A Hectric shock requirements

A Loop impedance & current calculation

A Touch voltage calculatio& evaluation

A Consider resistance to Ground/Earth

A GFCI/RCCB protection

A Reports in Crystal Reports & Excel




?ggtap }/f ﬂ Load Flow \

A Auto-Run Load Flow based sgstem changes

A Enhanced studjoolbar to change & displayesult
units

A Report voltage in %, kV, V
A Crystal eport Power in MVA, kVA
A Isolated tphase source modeling

Unitmafnv Cg [J Iil ne B g A

kW KVA
‘kw kvar pyar KYA AMD Amp
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getapl/ ﬁ Unbalanced Load Flow

A Report voltage & power imultiple units
A Open-delta transformemodeling

A Center-tap transformermodeling

A Three Iphase transformer modeling

A Isolated subsystems withvoltage Control
source modeling

A Isolated1-phase source & system modeling
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A/
getap l/ ﬁ Motor Acceleration

A VFD frequency control
A UserdefinedHzé& V/Hz as function of time

A Simulate voltagéoost effect at lowfrequency during
starting

A Motor acceleration with VFD &oft starter
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getap ﬂ ﬁ Harmonics

A VFD harmongmodeling

A Calculate & report
I I*TB (Balanced)
i I*TR (Residual)

A UPS AC input & output modeling
for harmonic orders

A PV Array modelinfpr harmonic
- orders
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getap ﬂ ﬁ Transient Stability

A User-Defined DynamicModelingc Lumped Loads
A New builtin standardIEEE exciters
i AC2A, AC7B, DC4B, ST1A, ST2A

A VFD dynamic modeling:
I Redctifier, DC link, & inverter models
I Voltage & frequency control models
I Frequency control acceleratidi operation

A UPS parallel operation
A PV Array source modeling
A Inverter modeling
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Q ZM/ Power System Monitoring & Simulation
19 ETAP Redlime

A Generation reserve
monitoring
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