Motor Acceleration

Intuitive, Intelligent, Incomparable

Dynamic Motor Acceleration

Static Motor Starting

Voltage Flicker

Motor & Load Dynamic Models
Conventional & Soft Starting Devices
VFD Frequency Control Motor Starting
Multi-Sequence Starting

Load & Generation Transitioning
Comprehensive Alarm & Warning

Motor Operated Valve (MOV) Simulation

Advanced Technology in
Motor Evaluation & Simulation

The Motor Acceleration module enables engineers to
thoroughly evaluate the impact of load changes to electric
power systems. Motor Acceleration is fully capable of
starting one motor or transitioning an entire power system

to another state. Sequence-start a series of machines using
static or dynamic models, operate Motor Operated Valves
(MQVs), and simulate the switching actions of Load Tap
Changers. Advanced plotting and time varying graphical
display enable engineers to quickly evaluate results and
make decisions.
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Accelerate Multiple Motors: Start multiple motors using unlimited sequence of events



Quickly Evaluate Results & Make Decisions

"I Plant OLV (Motor Acceleration Analysis) |[=x]
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e Comprehensive Modeling
a2 ¥ yo ¥ ¢ No voltage or system connection limitations
0.4 4.4 Main A-%T3
PS-100 Comph ¢ . ’
TR *l“ ¢ Induction / synchronous motor dynamic models
A a %Y i _ i
E I Plant OLV (Motor Acceleration Analysis) o ° Typlcal & user deflned |Oad mOdelS
6 st a ﬁ] e Global or individual LTC time delays
o e J] J] e Transformer phase shift
< i
e Motor acceleration with VFD & soft starters
— Wain Rz R 1803 e Starting devices: auto-transformer, capacitor,
o ¥ 26 ¥ rotor / stator R or X, Y/A, partial winding, etc.
0 s a. A Main A-XT3
PS-100 Compa «
a4 T e Voltage, current, or torque controlled soft starters
E E " gm0 e Five levels of automatic error checking
6(}.2‘\3 W 6 3.9 b A1
Induction Machine Editor - Ind M2
Motor Stﬂrtlng TlmE‘SlldEr El E][v Frotection Cabla/d Cable &mp Fieliabiity | Femarks Comment
T ilTIE 2 T Info Nameplate Model Inertia Load Start Dey Start Cat
1' 3 2000 KW 11 kY Cable Info not available
Motor Starting Time Slider: View time domain results graphically Load Torque
Model ID Recip. Comp Nleopm = A+ A WAL w3 w0
LI
4 /.f\
Capabilities ety
. 42 =301 43=-211 e
e Accelerate / stop multiple motors | sk |
+ 25 b 7 10
e Dynamically model motors & loads i

) None @ Polpnamial (O Curve Load Model Lib...

Acceleration Time [Static Starting)

e Compare the response from various motor starters Moload [ O Fulload | &

e Create unlimited sequence of events

e Simulate load ramping of starting motor
e Transition loading of entire system

e Vary generator / grid operating parameters (&l vz v [

e Visualize results with extensive alerts & warnings

Dynamic Modeling: Complete modeling of machines and connected load

e Simulate transformer LTCs / voltage regulators

e Simulate MOVs with five operating stages
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Reporting

e Graphical display of time-varying results

e Auto-alert abnormal conditions with marginal or

critical levels

e Graphically display buses with marginal or critical

voltage levels

e Comprehensive plots with operation details

e Export one-line diagrams including results to third

party CAD systems

e Export to your favorite word processing program
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Motor Starting Study Case

Staring Molor/ MOV
MOV Teminal Votage

tor Terminal Voltage

Motor Sl (Fal To Start) >=

Generator
Generstor Rating

PrimeMover Feak Raiing
Myvar Peak Rating

imeMover Continuous Rating

Inio_ || Event | Model | Adjustment | Alert

Ciitical Marginal
@ % @ % (ORaedky
O MOV YLimit
20 % 30 %
5 kS
100 | % % % 02 | Sec
1o % Ll % 02 | Sec.
o |% % % 02 | sec
# Py o

= Motor Starting Analysis Alert View - Output Report: IS

=

This info i printed on top of every output regort, 15t remark line

(120 charactess)

% Alert Settings

Cuitical Marginal
Starting Motors MOV
MOV Terminal Voltage <3000 90.00 (Ve rate)
Motor Terminal Voltage <an00 90.00 (Vinsr, rate)
Failed to Start, Slip Kept 2500
citer Rating
Generator Rating 100.00 95.00
inuous Rating 100.00 95.00 0.00
Peak Rating 100.00 9500 0.00
Peds Rating 100.00 9500 0.00
Bus Voltage Group Min. Dip Width (Sec
Starting Motor Bus VBus £30.00 90.00 000
Grid/Generator Bus VBus $92.00 95.00 0.00
HY Bus, kV2 1000 VB £90.00 95.00 000
MV Bus, 10.00 > kV'> 1.00 VBus £90.00 95.00 000
LV Bus, kv < 1.00 VB £90.00 95.00 0.00

Cuitical Report

Deviceld Toe Alert Condition Ratig/Linit
Compt, 109 B B Volige a0
Congh MobrBus Bus Vollige ot a1
Compp B Bus Volige Under Volage a0

Comprehensive Reporting: Customizable output reports using Crystal Heports®

Uni Operating  %Operating TBegin  Duration

W 3an 20 [ a5
w 3251 %1 0500 13m0
w 3251 71 0500 2800

Bus Voltage
[V Stating Motor Bus Study Case: M3 DataRevision:  Base:
AR T Configuration:  Normal Date: 07142008
Cilical
[IHVBus kv >= | 10
Device ID Type At Condiion | Reting/Limk Uit Operaing | %Dperating | TBegin Dualion
MV Bus, KW/ Between Compé. MVBus  BusVotage UnderVoliage 5 kv 341 82 [ 482
CompB  MotorBus  BusVohoge UnderVohage 416 K 3251 701 05 13
Mwewe = | 1 Cones Whi  Buvolas Undrvotas 418 Y 3% 781 05 26
[ Marginal
| pevcen Type At Condiion | Rating/Limit Unit Opersing | %Dperating | TBegin Duralion
Ms v G b HVBus  BusVologe UnderVolage 138 K 13102 a9 05 04
= 7 HVBus  BusVolage LUnderVolage 138 K 12911 a6 05 28
Comp  MotorBus  BusVotage UnderVohage 416 K 34 82 05 48
Compd MyBus  BusVolage LinderVolage 415 K 3781 @02 53 00
Compf  MotorBus  BusVotegs UnderVohags 416 Ky 331 601 154 15
CompB MyBus  BusVolage LinderVolage 415 K 355 a4 3m 0
CompGerse.. Moo MolorVoltage  Linder Volage 4 K 38 e3s 05 48
CompGense.. Mol MolorVoltage  LinderVollage 4 Ky 3251 813 05 282
CusherC5  Molor  MolorVokage Underolage 23 K 207 0 112 s
DSLTABus  MVBus  BusVologe UnderVolege 24 Ky 227 a5 05 128
PS-100 WBus  BusVolage  LnderVolage 048 K 0455 a5 05 132
SubBT MUBus  BusVolage LinderVohage 24 K 227 @8 05 13

User-Defined Alerts: Automatically flag marginal and overstressed
devices

Automatic Result Validation / Alert
e Motor start failure

e Under-voltage for starting motor / MOV

e Under-voltage buses per bus type & voltage level
e Overloaded generator & prime mover
[ ]

User-defined marginal & critical alert limits

Libraries & Models

e Double-cage (dependent circuit)

Double-cage (independent circuit)

Single-cage (without deep-bar)
e Single-cage (deep-bar)

e Characteristic motor model
e Polynomial & characteristic load models
Loading Loading
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Motor Acceleration
(dynamic model)

Motor Starting
(static model)

I}y = Locked Rotor Current (%) t,cc= Acceleration Time (dynamically calculated)

I = Starting Load (%) ty, = Starting Time (fixed)

If = Final Load (%) t; =Beginning of Load Change after acceleration
ty = End time for motor Load Change

Realistic Operation: Simulate load and generation transitioning



Comprehensive & Reliable Tools for
System Analysis

BEX)

Toryue (%) - Acceleration Torque
K¥)- Motor Terminal
)
Slip (%)~ Motor Stip

1(%0fFLA)- Motor C

Flexible Plots: View results as individual or combined plots

P

lots

Motor e Torque

MOV e Electrical power

Static Load e Mechanical power
Capacitor e Terminal / Line Current
Generator e Generator / grid current,
Bus power, & power factor
Slip / Speed * Frequency

Terminal / bus voltage * Volts per Hertz

Customized Results

Include multiple axes

Display multiple motors simultaneously
Zoom to any detail

Export data to Microsoft® Excel
Change text & axes

Line, bar, 3-D, & scatter plots

Features

Multiple motor / load acceleration / stop & sequencing
Switch on / off static loads & capacitors

Open / close MOVs with five operating stages
Include transformer LTC / voltage regulator action
Generator / grid operating parameters & load profiles
Multiple loading conditions & generation levels
Different loading categories for pre-start conditions
Motor load ramping

Group actions

Individual actions

Start / stop by group

Group start globally or by individual bus

Start, stop, & restart in a single run

Fast bus transfer using load transitioning

Unlimited actions in each event

Unlimited events in one simulation

Unlimited simulations stored in study cases
Change & rerun studies instantly

Motor nameplate library

Motor circuit model library

Motor characteristic model library

Polynomial based load model library

Curve based load model library

Integrated with motor parameter estimation
Automatic alert & warnings

Simulate motor starters including soft-starters

VED for starting & running operation
Comprehensive & flexible plots & reporting

Execute multiple preset simulations at one-click
with Study Wizard

Motor Acceleration
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