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Purpose

* This quick-start guide is intended to provide a brief
explanation of the essentials to analyzing power
systems with PowerWorld Simulator

e |tis not comprehensive

* Greater detail is available in our full-length
training, on-line or in-person

e Other quick-start guides discuss specific advanced
features of Simulator

e For more details, visit
http://www.powerworld.com/training/online-training
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Outline

 Opening a power flow case (raw, epc, pwb)
e Solving a case

* Browsing power system elements with the
Model Explorer

 One-line diagrams
e Limit Monitoring Settings
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Opening an Existing Power Flow Case

e PowerWorld Simulator can open files in the
following text-based formats:
— Siemens PTI PSS/E

e * raw file extension
e Common with FERC 715 filings and ISO cases

— GE PSLF

e * epcfile extension
e Common in the North American WECC

— Other specific formats for real-time EMS models

* Simulator also has a proprietary binary format
with *.pwb extension
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Example

e Click the File Menu in the upper left
e Choose Open Case...

* From the drop-down box in the lower right, choose PTI
Raw Data (.raw)

e Open the sample case Midwest.raw (available from the
PowerWorld training website), or open any case that
you need to analyze

Date modified Type
. S09_ATC_PVQOV_Automation 1/8/2013 1:27 PM File folder
. Transient Stability 8/2013 1:27 PM File folder
0% 3:07 PM RAW File

09 2:43 PM RAW File

1/
[a] B7CaseRAW 171
El example.raw 1/
:Igl Midwest.RAW 2/17/2003 1:01 PM

3720
el
16 I
20/ 2U

File name: | Midwest.RAW v | |PTIRaw Data (*.raw)
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Solving the Case

 For the data in a power fl
considered valid, a set of

must be solved

OW case to be

non-linear equations

e First, open the Message Log from the Tools

ribbon tab (Tools = Log)

Mode

Edit Mode

Run Mod
ce— %Strlpt"

OERLEH

Case Information
X Abort

"""' Log

Log
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Dww

B @A

single Solution
- Full Newton

41

Onelines Tools Opti
g (@
ﬁ Solve -
Simulator
Options... Restore -

Power Flow

Too

Message Lag: Midwest. RAW

Validation of G:\pwversion. 160%Training\Training Cases\Midwest.RAW started at October 01, 2012 15:03:48

W amlng - Transformer 18448 TO

rning - Transformer 38083 TO
rning - Transformer 38216 TO
rning - Transformer 38222 TO
rning - Transformer 38235 TO
rning - Transformer 38235 TO
rning - Transformer 38252 TO
rning - Transformer 38358 TO
rning - Transformer 51338 TO
rning - Transformer 51338 TO
rning - Transformer 51345 TO
rning - Transformer 51384 TO
rning - Transformer 51384 TO
rning - Transformer 51385 TO
uamlng - Transformer 51385 TO

18739 CKT 1regulated bus 18739 is already being regulated to a different voltage by a switched shunt.
18472 CKT 1 regulated bus 18472 is already being regulated to a different voltage by a switched shunt.
18472 CKT 2 regulated bus 18472 is already being regulated to a different voltage by a switched shunt.
39085 CKT 1 regulated bus 38083 is already being regulated to a different voltage by a switched shunt.
39169 CKT 1regulated bus 38216 is already being regulated to a different voltage by a switched shunt.
39173 CKT 1regulated bus 38222 is already being regulated to  different voltage by a switched shunt.
39175 CKT 1 regulated bus 38235 is already being regulated to a different voltage by a switched shunt.
39175 CKT 2 regulated bus 38235 is already being regulated to a different voltage by a switched shunt.
39203 CKT 1regulated bus 38252 is already being regulated to a different voltage by a switched shunt.
39241 CKT 1regulated bus 38358 is already being regulated to a different voltage by a switched shunt.
51337 CKT 1 regulated bus 51333 is already being regulated to a different voltage by a switched shunt.
51337 CKT 2 regulated bus 51338 is already being regulated to a different voltage by & switched shunt.
51344 CKT 1 regulated bus 51345 is already being regulated to a different voltage by a switched shunt.
51383 CKT 1regulated bus 51384 is already being regulated to a different voltage by a switched shunt.
51383 CKT 2 regulated bus 51384 is already being regulated to  different voltage by a switched shunt.
51334 CKT 1regulated bus 51385 is already being regulated to a different voltage by a switched shunt.
51384 CKT 2 regulated bus 51385 is already being regulated to a different voltage by a switched shunt.

Validation of G:\pwversion. 160%Training\Training Cases\Midwest.RAW ended at October 01, 2012 15:03:48

Initializing Solution Data Structures

==

Setoffof co
Setoffof co
Setoffof co
Setoffof co
Setoffof co
Setoffof co
Setoffof co
Setoffofco
Setoff of co
Setoffof co
Setoffof co
Setoffof co
Setoffof co
Setoffof co
Setoffof co
Setoffof co
Setoffof co

Inifializahon Complete
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Solving the Case

 Next, choose Single

Solution — Full Newton, T~—
also on the Tools ribbon

tab

e A series of nested loops
should solve and a
successful solution should
be reported in the
Message Log

e If the solution is
successful, proceed to

slide 15
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Onelines

41

Tools Opti

Transformer 30002 TO 30139 CKT 3 tap ratio moved from 1.04374 to 1.02500 to balance with parallel LTCs
Transformer 30002 TO 30139 CKT 2 tap ratio moved from 1.04374 to 1.02500 to balance with parallel LTCs
Transformer 30002 TO 30139 CKT 1 tap ratio moved from 1.00625 to 1.02500 to balance with parallel LTCs
Transformer 38550 TO 39536 CKT 2 tap ratio moved from 1.10000 to 1.07500 to balance with parallel LTCs
Transformer 38550 TO 39536 CKT 1 tap ratio moved from 1.05000 to 1.07500 to balance with parallel LTCs
The following parallel transformers have control ranges (Reg Min - Reg Max) that are not the same.
Reg range of 1.03712-1.05000 is being used for all (intersection of the control ranges).

Transformer 38916 TO 33554 CKT 1Reg Range spedfied: 1.03700-1.05000
2-1.05000
Transformer 38916 TO 39554 CKT 1 tap ratio moved from 1.04375 to 1.06900 to balance with parallel LTCs
Transformer 38915 TO 39554 CKT 1 tap ratio moved from 1.08211 to 1.06900 to balance with parallel LTCs
Transformer 58109 TO 57512 CKT 2 tap ratio moved from 1.03125 to 1.03750 to balance with parallel LTCs

Transformer 38315 TO 33554 CKT 1 Reg Range specified: 1.0

Transformer 58109 TO 57512 CKT 1 tap ratio moved from 1.04375 to 1.0
Transformer 58002 TO 57520 CKT 2 tap ratio moved from 1.02525 to 1.0

Transformer 58002 TO 57520 CKT 1 tap ratio moved from 1.05000 to 1.03750 to balance with parallel LTCs

Calculating Transformer Tap Sensitivities for 21 Transformers
Finished voltage control loop iteration: 1

Mumber; 0 Max P: 0,554 at bus 30139 Max Q: 9,570 at bus 33915
MNumber: 1MaxP: 0.002 at bus 383916 Max Q: 0.013 at bus 30002

Finished voltage control loop iteration: 2

Edit Mode || & AROT L
5] Log ) Solve -
Bun Mode ) single Solution Simulator
W script - - Full Newton Options... Restore -
Mode Log Power Flow Tools
¥ Message Log: Midwest.RAW ==

0 to balance with parallel LTCs
5 to balance with parallel LTCs

Sal

ution Finished in ~ 0.909 Seconds

Sl
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What if the Case Does not Solve?

e The case may not solve if:

— |t was not solved by the
entity that created the file

— It was solved, but with

different controller settings _
Message Log: Unspecified Interchange.raw @
than the Simulator defaults o 22Max 26 342 3ttus To0tiex : 265izotbus 20|«

Mumber: 24 Max P: 246,341 atbus 7000 Max Q: 26,912 atbus 7000
MR PowerFlow - Power flow unable to converge

— There are certain kinds of
Solution Finished in -~ 0,417 Seconds
d a ta e r ro rS ' Simulation: Power Flow did not Convergel 18

e |f the case fails to solve,
you will see a message in
the Iog and a pop-up ri:',1riltgn;=-__|r_'r1E=EaF{nEEl':il:;-rlt_';::udn5|erS|_||;:l|:||:,rLu:-a|:| BLACKOUT!! Simulation
window

Case: Unspecified Interchange.raw Status: Blackout | Simul... [£3]
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Try to Solve with Controllers Disabled

L Unless the Case WaS not SOlved = Case Information Draw Onelines Tools Options Add Ons Window
by the entity that created the e 22 LIRS

3 Ll; Log| Solve -

° M M | : > : E : 3 S
file, this will normally work T e ] B |l

ﬁ/ E:
(AT

Line |

Mode Log Power Flow Tools Last successful =oluton
e Ch Tools - Restore =2
Oose oo S es Ore | State before failed solution attempt

State before failed solution __

a tte m pt € PowerWorld Simulator Options

Select Option Category Power Flow Solution
Case Information Displays

L]
Y Op T I 9 S I t Ervironment Commen Options | Advanced Options || Island-Based AGC || DC Options || General | Storage
en 100I1sS Imuiator Eroment
Lirnj
essage Log

Power Flow (Inner) Loop Options Controller (Middle) Loop Options

o
O pt I o n S eee aneli MVA Convergence Tolerance 0.100 |5 Generator VAR Limits
neline
: Disable Chedkng Gen VAR Limits
Power Flow Solution Maximum Number of Tterations 100 |5 Sch A tgl '
eck Immediately
e Checkb -
e C Oxe S |:| Do Only One Iteration

MW Contral {Quter] Loop Options

I . Disable Switched Shunt (SS) Cantrol '

- D i Sa b I e A u to m a ti C G e n e rat i O n I . Disable Automatic Generation Cantrol (AGC) []Disable LTC Transformer Control

[IEnforce Generator MW Limits Disable Phase Shifter Control

CO n t rO | (AG C ) Transformer Stepping Methodology

(%) Coordinated Sensitivities

— Disable Switched Shunt (SS) OssfsersvtyOn

[CPrevent Contraller Oscilations

CO n t rO | Maximum Mumber Contraller 0 =
-

Loop Iterations

— Disable LTC Transformer Control
— Disable Phase Shifter Control

e C(lick OK, then solve the case

/ Ok ’Saveb:Aux ] ’ x Cancel ] ’ ? Help ]

(Single Solution — Full Newton)
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Now Restore the Voltage Controllers

e Turn on the Switched Shunt Controllers First (uncheck the
box in Tools = Simulator Options...)

e Solve Power Flow (Single Solution — Full Newton)
e Then turn on the LTCs

e Solve Power Flow

e Then turn on the Phase Shifters

e Solve Power Flow

e |f the power flow fails to solve at any of these stages, it is
likely that the controller option was not applied in the
original solution

— Restore the system state, uncheck the last option, and re-solve
— You may still try enabling the other controllers

Simulator Quick-Start Guide © 2013 PowerWorld Corporation 10



Automatic Generation Control (AGC)

e Before you try to enable the AGC, ensure that
the case was truly solved with AGC control

e The best way to check:

— Open Model Explorer (Case Information 2 Model
Explorer...)

— Open the folder Aggregations, then choose Areas
— Look at the “ACE MW” column

— If values are very large, then the case was probably
not solved with AGC

Simulator Quick-Start Guide © 2013 PowerWorld Corporation 11



Automatic Generation Control (AGC)

e If the ACE values are small, you can probably
enable the AGC and solve the case

e Otherwise, you can either leave the AGC
disabled, or enable it and adjust the area
interchange

Simulator Quick-Start Guide © 2013 PowerWorld Corporation 12



Area Unspecified MW Interchange

e Each Area can have an export specified which does
not have a “receiving” end specified

 The Area display in the Model Explorer includes a
column “Unspec. MW Inter.”, usually on the far
right

 These unspecified values should sum to zero.

— If they do not sum to zero, you have an “export to

nowhere”

— When this occurs, the Area with the slack bus will be
turned off AGC and all unspecified interchange will be
sent to the island slack bus

Simulator Quick-Start Guide © 2013 PowerWorld Corporation 13



What if Interchanges Don’t Look Right
or ACE Values are Large?

* In the Model Explorer, Open the folder
Aggregations, then choose MW Transactions

e On the Case Info Toolbar, choose Records, Clear
Transactions and auto-insert tie-line
transactions

€ Model Explorer: MW Transactions [ZJ[E|E|

* Now try to
re-enable
AGC and
re-solve the
case

Simulator Quick-Start Guide © 2013 PowerWorld Corporation 14



Examining the Data in the Case

e There are 3 primary ways to interact with the
power flow case

— Model Explorer: spreadsheet-like tabular displays

— Bus-view one-line diagrams (automatically
generated)

— Other one-line diagrams (user-generated)

e We will next examine the use of the Model
Explorer

Simulator Quick-Start Guide © 2013 PowerWorld Corporation 15



Model Explorer

e Choose the Case Information ribbon tab, then
Model Explorer...

=
Case Informagfn Draw Onelines
Edit Mode & ?
|Run Mude| Model AreafZone Limit
Explorer... Filters... Monitoring...

Mode Case Information

Simulator Quick-Start Guide

Tools

Network

Ageregat

Solution

l Model Explorer: Buses

E Explore | Fields

3 Recent
4 [ Network
> [_J Branches By Type
4 Branches Input
4 Branches State

jon Lines
- [ Generators
#H Impedance Correction Tables
HH Line Shunts

» G Loads

£ Mismatches

HH switched Shunts
Iy g
H Transformer Controls
H vscoo
4 ] Agagregations
t@ Areas
b
1 1sland

I Open Mew Explorer l

m

Bus Records |

A B 5% gh 89,

1=k

Records ~

GenT  Setox

Columns ~

i Filter Advanced = Bus

-

Number Name | Area Name Nom kv ‘ PU Volt
1 13| PEACHETM EAST EQ 500.00 535.165
2 15 WHITPAIN EASTEQ 500,00 531.478
yil 19 BURCHES EAST EQ) 5 Ji] 51 1
o 24 LIMERICK EAST EQ 500,00 533.613
5 30 COMNE G1 EAST EQ 22,00 23,100
5] 31 COME G2 EASTEQ 22,00 21,331
7 32 KEYS G1 EAST EQ 22.00 21,090
8 33 KEYS G2 EAST EQ 22,00 21.093
9 34 PCHETM 2 EAST EQ 22,00 22,220
10 35 PCHETM 3 EAST EQ 22,00 22,220
11 36 SALEM G1 EASTEQ 22.00 22,697
12 37 SALEM G2 EAST EQ 22.00 : 22,113
13 38 5Us0) 2 EAST EQ 24,00 0.99263 23.823
14 39 HOPE CG1 EAST EQ 22,00 0.96954 21,336
15 40 CCLF1 EAST EQ 25,00 0.95360 24.215
16 41 C CLF2 EASTEQ 22,00 21,476
17 42 LIMER.CK2 EAST EQ) 22,00 22,220
18 245 SEMECA=1 EAST EQ 13,80 14,518
19 501 HOMER C1 EAST EQ 22,00 22,000
20 502 HOMER. C2 EASTEQ 22,00 22,000
21 503 HOMER C3 EAST EQ 22,00 22,000

4l

Search

Search Now Options +

© 2013 PowerWorld Corporation
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Model Explorer

Explore ~

Pane

Fields
Pane

Object
Types with
no data
grayed-out

RecentTabs\

Model Explorer: Generators

N

L= | =]

X GenRecords | X Interfaces | X Zones

Metwork
[ Branches By Type
HH Branches Input
4 Eranches State
E@ Buses
E@ DC Transmission Lines
o 2
4 Impedance Correction Tables
A Line Shunts
# Of Loads
£ Mismatches
# ) Multi-Terminal DC
HH switched Shunts
HH Three-Winding Transformers
4 Transformer Controls
= [_i Aggregations
E@ Areas
+ dﬂ Injection Groups
# G Interfaces
£ 1slands
HH Multi-Section Lines
E@ MW Transactions

] dﬂ:

c@ Cwners

4 Solution Details

[ Case Information and Auxiliary
[ Contingency Analysis

[ Fault Analysis

[ Optimal Power Flow

[ Transient Stability

[ User-Defined

H [ H FEEE

| Open Mew Explorer

=R I YN

Records = Geo -~ Set ~ Columns -~ '

X Switched Shunts | X Loads

X Branches State | X Buses

——Toolbar

ge- MR- B~ B Ao
—

MW |Min M\rar|Max M\rar|Cost Mod ~

Filter Addanced ~ Generator - ~ Findl. Ee
Numfjer ofBus|Name ofsus|ID |smm |Gen M |Gen M\rar| Set Volt |AGC|AVR| Min My |Ma
5 10318 SJUAN_G1 1 Clossg 3580.00 6,28 1.02500 NO YES 0.00 0,00
] 10319 SIUAN_G2 1 Closef§  350.00 5.73 1.02500 NO YES 0.00 ]
7 10320 SJUAN_G3 1 Closg 544.00 9.39 1.02500 NO YES 0.00 .00
3 10321 SIUAN_G4 1 Clos=§)  450.34 9,22 1.02500 NO YES 0.00 .00
9 10394 LEF_G1 1 Closg 124.30 0,00 1.02600 MO NO 55.90 h0.00
10 10395 LEF_G2 1 Close§| 12220 S0 f60.00
Open| Show Dialog...
Open| Display/Column Options...
T;E: Find... Ctrl+F
Oper| Search for Text...
Open|
Open|
18 10995 ARGOMMEG 1 Closed\ Do p0.00
— Open Generator records L4
0 11010 AMRAD 1 Closed Plot Yo oo
Open Geographic Data View L4
23 Open Set/Toggle/Columns 4
Open Copy/Paste/Send 4
24 11114 NEWMANG3 1 Closed i) 1.00
25 11115 NEWMN4G1 1 Closed 4 Save As bo  r3.00
26 11116 NEWMN4G2 1 Closed = Load L oo [F4.00
27 11117 NEWMNSS1 1 Closed  §BH  Advanced Filter.. Lot 00
Open 47 Advanced Sort...
Open (¥} Define Expression...
30 11135 RIOGD G8 1 Closed 1MFR  Refresh Display o 150.00
- Open Help (F1)
Open
33 Open Form Control 4
34 12020 CLAPHAM 1 Closed 0.00 8.02 1.02000 MO YES 0.00 0.00
35 12058 PEGS51 1 Closed 208.80 -8.15 1.03700 NO YES 0.00 230,00
35 12063 ROSEBUD sl Closed -36.42 0.79 1.02000 MO YES
4
Search Search Now Options ~

Simulator Quick-Start Guide
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-121.00  173.20 Mone
-118.00 163,00 MNone
-183.00  261.70 Mone

Note: The options
available on the
Case Information
right-click local
menu are also
available on the
Case Information
Toolbar directly
above the display
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Model Explorer

 The left side initially
contains the Explore pane

e Spreadsheet-like case
information displays are
organized in folders that
can be expanded or
collapsed

e Clickonanitemwitha |

grid symbol to open the
corresponding case
information display

Simulator Quick-Start Guide

Model Explorer; Buses

= =] 23
|EIZD|0I’E Bus Records
Explore | Fields : m | A - Y mﬂ 2 @ =
i Recent T
- jNetwork Filter |Advanced = |Bus - >
g —Ifij Branches By Type Number Name | AreaMame | A
Branches Input
._-H:i Branches State 1 13|PEACHETM
[ Buses 2 15 WHITPAIN
.ﬁ DC Transmission Lines 3 19 BURCHES
y ﬁ Generators G 24 LIMERICK
CON 21
#H Impedance Correction Tables g SN B
[ Line D-FACTS Devices 7
.ﬁ Line Shunts E}
> Loads 9 34 PCHETM 2
HH Mismatches 10 35 PCHETM 3
» B Multi-Terminal DC 11 36 SALEM G1
SALEM G2
[ switched Shunts 12 7 2 _';':r S
,_Eﬁ Three-Winding Transformers E gg ,Z.IFI{.—E ECH
[ Transformer Controls 15 a0 = CLFL
HH vsC DC Transmission Lines 16 41 C CLF2
s [ Aggregations 17 42 LIMERCK2
[ Areas 13 249 SENECA#1
> L‘Eﬂ Injecti 19 501 HOMER C1
> HF Interfaces 20 502 HOMER C2
21 503 HOMER. C3
g Elands — 2 1277 PORT2GEN
ML <=
= 23 1283 TMI 1GEMN
EH MW Transactions 24 2051 ATLANTIC
> HE Nomograms 25 2095 O C GEN
,;@ Owners 25 2306 BUXMONT
L.H'i Substations 27 2351 BRUNER 1
HH super Areas 2 2352 ER.L:i,.IER B
[ Tielines between Areas ‘;jg g;i :E}TJ':’T'I-\I‘QJ1
,ﬁ Tielines between Zones 31 2365 MOl I'I'I]R i
.;H_i Transfer Directions 32 2368 MTM CK 3
[ Zones 33 2369 MTHN CK 4
1 Solution Details 34 2382 5050 1
1 Case Information and Auxiliary 35 3301 ANGORA
[ Optimal Power Flow gg 3302 ’*'{:ﬁs&u
[ Tools and Add Ons s L‘_:‘ 2
[ Transient Stabilty 39 3308 BARBADOS v
[ User-Defined <
Open Mew Explorer Search

© 2013 PowerWorld Corporation
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Model Explorer

* Once opened, a
case information
display is
contained within
its own tab

e To close a case
information
display, click its
IIXII

Simulator Quick-Start Guide

Model Explorer: Loads

= =] X

Explore

Explore | Fields /

P Bl ol % | 04 8

> [ Recent
4 [ Metwork
> [ Bran
anches Input
H Branches State
t@ Buses
.;@ DC Transmission Lines
4 ﬂf; Generators
H Cost Curves Al
HH Cost Curves Cubic
dﬁ Cost Curves Linear
H Reactive Capability
H 1mpedance Corgeelion Tables
H Line D-FagPE Devices

»
ﬁ Mismatches
> B Multi-Terminal DC

HH switched shunts
HH Three-winding Transformers
HH Transformer Controls
.jﬁ W5C DC Transmission Lines
4 | Aggregations
.jﬁ Areas
> .f; Injection Groups
> HE Interfaces
H 1slands
M Multi-Section Lines
.;@ MW Transactions
- df; MNomograms
dﬁ Owners
Hf substations
HH super Areas

H Timlimnen hebsnnn Aen-n

Open New Explorer

X lpadRecords | X Generators | X Areas | X Mismatches | X Buses

Records 74&'( - | ¥ |-

Filter Advance4 - |Load

i i

Number of Bus| Mame of B ﬂea Name of | Zone Name of o A
/ Load Load

1 13 HETM EAST EQ MAAC 1
2 WHITPAIM EAST EQ) MAALC 1
3 19 BURCHES EAST EQ MAAC 1
4 30 COME G1 EAST EQ) MAAC 1
Z 31 COME G2 EAST EQ MAAC 1
[ 32 FEYS G1 EAST EQ) MAAC 1
7 33 KEYS G2 EAST EQ) MAALC 1
8 36 SALEM G1 EAST EQ MAAC 1
9 37 SALEM G2 EAST EQ) MAAC 1
10 35 5U5Q 2 EAST EQ MAAC 1
11 39 HOPE CG1 EAST EQ) MAAC 1
12 40 CCLF1 EAST EQ 170 1
13 41 CCLF2 EAST EQ 170 1
14 249 SEMECA#1 EAST EQ) MAALC 1
15 501 HOMER C1 EAST EQ MAAC 1
16 502 HOMER C2 EAST EQ) MAAC 1
17 503 HOMER. C3 EAST EQ MAAC 1
18 1277 PORT2GEN EAST EQ) MAAC 1
19 1233 TMI 1GEN EAST EQ) MAALC 1
20 2051 ATLANTIC EAST EQ MAAC 1
21 2095 O CGEM EAST EQ) MAAC 1
22 2306 BUXMONT EAST EQ PL BLLK 1
23 2351 BRUNER. 1 EAST EQ) PLGEMB 1
24 2352 BRUMER. 2 EAST EQ PL GEM B 1
25 2353 BRUNER 3 EAST EQ PLGEMEB 1
26 2364 MONTUR. 1 EAST EQ) PLGEM B 1
27 2365 MONTUR 2 EAST EQ PLGEMB 1
28 2368 MTM CK 3 EAST EQ) PLGEMB 1
29 2369 MTN CK 4 EAST EQ PL GEM B 1
30 2382 5U5Q 1 EAST EQ) PLGEM B 1
31 3302 ANGORA EAST EQ) 13KVCITY 1

32 3303 ALUDLEBOMN EAST EQ MAAC 1 "
23 230 DAl A cacTen nana- 1

£ >
Search -

© 2013 PowerWorld Corporation
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Toolbar and Local Menu

 Many functions in Case
Information Displays
can be accessed by:

— Case Information
Toolbar

— Local Menu (right-click)
e Mouse over the
buttons on the toolbar

for a description of
their function

Simulator Quick-Start Guide

Model Explorer: Loads = ==
Explore ¥ load Records | X Generators | X Areas | X Mismatches | % Buses
Explore | Fields m % Al 8 00 & ?&D Records * Geo~ Set~ Columns~ | % |«
> [ Recent _
4 [ Network Filter |Advanceq Load =
¥ umber of Bus | Name of Bus | Area Name of | Zone Name o
» [ Branches By Jyfe Number of Bus| N fBus |Areal f | Zone Mame of jis} Stab A
4 Branghe®Input Load Load
’_‘-_E #fanches State i 12loEArHETI EACTEM MAAC 1 Closed
HH Buses 2 Show Dialog... 1 Closed
HH DC Transmission Lines 3 [TIA— - 1 Closed
4 1A Generators ) g Display/Column Options... 1 Closed
& . 1 Closed
£ (Eost (’:ur"\cies .?II ) 5 @ Find... Ctrl+F 1 Closed
= tc-sl EL"__'_ES L.lell_. 7 ?&n Search for Text.. 1 Closed
E@ Cost Curves Linear 8 1 Closed
HH Reactive Capahjjsr 9 Insert... 1 Closed
HH Impedance Cosrction Tables 0 Delete 1 Closed
H Line Qe#TS Devices 11 1 Closed
[l Shunts = Load records 3 1 Closed
. 13 . ) 1 Closed
o 14 Geographic Data View 4 1 Closed
HH Mismatches 15 1 Closed
- Set/Toggle/Columns 4 -
> 5{5 Multi-Terminal DC 16 99 1 Closed
[ switched Shunts 17 Copy/Paste/Send » 1 Closed
HH Three-Winding Transformers 18 1 1 Closed
£ Transformer Controls 15 1R SaveAs L 1 ElDSEd
£ vsc IZ?C Transmission Lines :ﬁ g Ngg Load » i E:sz:ﬂ
4 [ Aggregations 22 2 Quick Filter... K 1 Closed
Areas pu
& 23 2 ) | B 1 Closed
> g Injection Groups 24 2 @ Advanced Filter... | B 1 Closed
> Interfaces 25 2 ag I B 1 Closed
154 lvanced Sort...
HH Islands 2 2 Bk I B 1 Closed
HH Multi-Section Lines 27 2 fx) Define Expression... 1B 1 E:osej
B Mw Transactions 2 2 Define String Expression... ‘e ! -ose
> 5{5 Momograms = 2 - = ! :IOSEd
8 om - 30 2Bl Refresh Display I B 1 Closed
Owners 31 3 Y 1 Closed
HH substations 32 3 Help (F1) 1 Closed v
E@ Super Areas EE] 3 1 Al
= I < Form Control L4 >
Open Mew Explorer Search Search Now -

© 2013 PowerWorld Corporation
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Columns and Appearance

e All displays have a set
of default fields

e These can be
modified

— from the Fields pane,
or

— with the
Display/Column
options on the
toolbar or local (right
click) menu

Simulator Quick-Start Guide

Model Explorer: Loads

Fields
Explore . Iéiélds .
Find Figid... Add -=

Availdole Fields <-Remove

’ I Derived Status
hin}

Mame of Bus
Mame_Mominal kv of Bus
Mumber of Bus

Online

L N NN N N

Status

| Amps

3 Area

1 Benefif

1 Capttulated Field

|_¥Custom
¢ Difference Flows
1 EPC File

| Fault Analysis
| Geography
1 Island
1 Labels
3 Mva
> [ Mwar
> [ My
LJLFF
¥ 1 OPF Input
4 Owners
‘ [ Sensitivity of Bus

| Substation
|_ Super Area

Expand Collapse

-

Frozen Columns 1

-

Reset to Factory Defaults

© 2013 PowerWorld Corporation

X loadRecords | X Generators | X Areas | X Mismatches | X Buses
D % ‘>||"' TD-S ;'3_3 ﬁ ?&n Records = Geo > Set~ Colu
Pilter Advanceq - |Load =

Mumber of Bus| Mame of Bus | Area Name of | Zone Name of D
Load Load
1 13]PEACHETM EASTEQ MAAC i
% Show Dialog... 1
4 %  Display/Column Options... il
5 1
6 @ Find... Ctrl+F 1
7 1
3 ?&n Search for Text... 1
__A Insert... 1
10 1
V4 11 Delete i
1Z i
13 Load records L4 1
14 2 Geographic Data View L4 1
15 5 1
16 5 Set/Toggle/Columns 4 i
17 5 B ] . 1
= e BH Copy/Paste/Send :
13 12 wush e 1
0 2 e Save As :
21 20 "8 |oad v 1
22 23 . . 1
23 23 Quick Filter... 9 1
24 23 B  Advanced Filter... ] 1
25 % i B 1
5 23 Iz Advanced Sort... B 1
i

27 23 f{x) Define Expression... E 1
28 23 {X} P B 1
29 23 Define String Expression... IE i
A0 23 HH Refresh Display F :
31 33 v 1
32 33 Help (F1) 1
> 9 1

= Form Control L4
Search Search |

O
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OPT.

Gray text means the field

is already shown \ —

Colored Dots represent __ T

the field type

Hints automatically

al [ Geoagraphy
/ 3 Internal
1 Island

appear giving a

description of the field

Fields organized
by folder

Simulator Quick-Start Guide

Column Options

Display/Column Options

F

i Display/Column Options

= | 5 |

Caolumn Options | Display Options |

Fields

Show these fields in this order

Mame of Bus
# Mame_Mominal kv of Bus

Analysis

[ Labels
[ Line Drop/Reac Current Comp

[ MVA Qutput
L & [ Mvar Output

- — mEMIAT L

Add -=
I <- Remove

Status
& Mumber of Bus MW OutpUtiMwy
Mvar QutputiMvar
& Status =1l Crowenown Regulated Bus\Setpoint Voltage
. - . T uthAGE
[ 3 Area Online (Energized): Will say YES enly uIIf"n,b.\.-'R
[ Calculated Field if the line Status is CLOSED and MW (minimum)
[ Contingency Analysis terminal bus has a COMMECTED status Lty {maximurm)
[ Cost e T ar OutputiMvar {minimum])
£3 Custom Mvar QuiputiMuar {masximum})

Cost\Model {Linear or Cubic)
MW Cutput\Partidpation Factor

Mumber of Bus
Mame of Bus
ID

4| i | F

[7] show Column Headers

. Col Width Total Digits Dec Places
String - - -
Expand Collapse 75 = 8= 2=
[ ] [ ] # Integer Frozen
) # Floating Point Columns [[|remove trailing zeros after decmal paint
[7] show variable Names o <
Field is Shown 1= [ Contour Column ]
[ Reset to Factory Defaults ] [ Save Custom Settings ] Non Default Values

2 e

- i =

© 2013 PowerWorld Corporation
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OPT.

e Choose fields from the Available Fields
list. Then left-click and drag into the
Show these fields in this order list

Use a wildcard
find for a
particular field

Fields grayed
out if already
in display

Number of

# Integer
[ show Variable Mames A il?aPhngj?u.'l.t_

[C] remove trailing zeros after decmal pain

= Contour Column
Default Values

r .|
[®] Display/Column Options - =AAC X
Column Options | Display Options |
Available Fields [ FindField... I Shoysthese fields in this order
& D ¢ lﬂ I umber of Bus
& NapeePius [~ | ?l[;:nme of Bus
; !‘Jame_NoTinaI kv of Bus Status
Number oT bus I MW Oumufw\w
~ Online (Energized) Mouel g var Output\Mvar
& Status = Regulated Bus\Setpoint Voltage
. ( Move Down | MW OUtpUt\AGC
21 Area
) o Mvar Output|AVR
3 [ Calalated Field Clrighight | yy; utputyu (minimum)
# [ Contingency Analysis Key F_'Elds ) MW Output\ MW (maximum)
% 3 Cost Required Fields | pyar qutputiMvar (minimum)
Mvar Output\Mvar {maximum)
Custol
e usl m si Cost'Model (Linear or Cubic)
# [ Fault Analysis MW QOutput\Participation Factor
4 [ Geography
4 [ Internal
% [ Island
¥ [ Labels
# [ Line Drop/Reac Current Comp ,
# [ MvA Output
+ [ Mvar Output [] show Column Headers
- S —— Py Col Width Total Digits Diee Places
String = = =
Expand Collapse Frazen 75 = 8= 2=

l Reset to FactoryBeiaults ] l Save Custom Settings

Ul " OK ‘ I Save ‘

? Help

frozen columns

Simulator Quick-Start Guide

© 2013 PowerWorld Corporation

Display/Column Options
Column Options

Also can click the
Add = or €Remove
Buttons to modify the
fields shown

Click Move Up and
Move Down to change
the order of the
columns

Change attributes of
the display columns.
Also, use toolbar
buttons

e

+.0 .00
L0 4.0
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OPT.

Display/Column Options
Display Options

Define a custom filter
Also available via a

Will disable the area/zone filtering for a
single case info display. Also available

1
via a toolbar button pga. _ toolbar button
s [®] Display/Column Options (= | . e |

Change custom fonts
and row heights

Auto resize all column
widths. Also available
via a toolbar button

A

Simulator Quick-Start Guide

Column Options | Display Options |

Custom Font and Row Height
[] Use Custom Font/Row Height
Row Height 13 =

I Change Custom Font ]

I Set as Default ]

Use Area/Zone Filters

[ Advanced Filter ...

Zoom 100% -

MNote: These values are not changed

I

Auto Size all Column Widths

U g
I when resetting to the default values.

[ Reset to Factory Defaults I I Save Custom Settings I Non Default Values

Il

\/ Ok ‘ l Save

)

X cancel

? Help

Reset all values to default

© 2013 PowerWorld Corporation
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Simple Sorting

e To sort a column, left-click on the column heading.

Click again to sort in the opposite direction
o SHIFT + Left-Click will sort by Absolute Value

Sorted Descending by Gen MW Note: Arrow showing sort

direction
Mumber(  MName Area Mame  |Mom kv | PUValt |volt (kv) |Angle (Deqg)|Load Mw |Load Myvar|Gen My W |Gen Mvar |Switched  |Act G She
‘ ‘ Shunts Myar MW
[ 35:1PALOVRD1  ARIZONA 24.00 1.00852 24.157 40.10 6L76  46.35 138200 354.33 0.
7)\ 14933 PALOVRD3  ARIZONA 24,00 100851 24.156 40,08 6.7 4635 138200 354.33 0.
3| \14932 PALOVRDZ  ARIZOMNA 2400 100542 24.154 40,13 6.7 4636  1379.00 354.33 0.
4| d5412 DIABLO 2 PG AMDE 25.00 103000 25750  -50.82  47.40 9,62  1200.00 -20.62 0. Absolute Value Sort
5| 3411 DIABLO1 PG ANDE 25.00 1.03000 25.750 5115 47.40 9,62 118000 -34.56 0.
8| 40063 Co5 NORTHWEST  25.00 0.99601 24,900 10,30 5455  37.49 115500 -152.83 0.
7| 241% S.ONOFR3  SOCALIF 22.00 0.97937 21546 69,92 108000  127.08 0.
4 F
Mumber(  Name Area Mame  |Mom k¥ | PUVolt |volt (V) |Andle (Deq) [Load MW [Load Mvar| Gen MW (Gen Mvar WA|Switched  |Act G Sh =
. ‘ Shunts Myar MW
ClICk here to 1| 14932 PALOVRDZ  ARIZONA 23,00 1.00542 24.154 30.19  &L76  46.35 1379.00 354.38 0
2| 14931 PALOVRD1  ARIZOMA 24.00 1.00852 24.157 40,10 6L76 46,35 1382.00 354,38 0
H 3| 14933 PALOVRD3  ARIZOMA 24,00 1.00851 24.156 40,08 6L76 46,35 1382.00 354,38 0
remove Sortlng 4| 30000 PTSE 7 PG AND E 20,00 1.05000 21,000 6254 16.10 327 710.00 214.61 0
5| 25040 INTERM2G  LADW 26.00 1.03858 26.954 5444 53,00  40.00 950.00 188.81 0
6| 25039 INTERM1G  LADW 26.00 1.03558 26.954 5444 53,00  40.00 950.00 188.81 0
7| 40083 cas MORTHWEST  25.00 0.99601 24.900 -10.30 5455  37.49 1155.00 -152.83 0~
4 F
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Color Conventions

 Font color denotes type of
cell
— Black: read-only

— Green: toggle between a
set of allowable values
(double-click or click drop-
down to change)

Blue: user-enterable
Red: value at a limit

Gray: disabled (mouse over
for explanation)

Purple: special or calculated

Simulator Quick-Start Guide

X GenRecords | X Lpads | X Areas | X Mismatches | X Buses
[ Bg Ak %8 5% | 44 84 Records * Geo ~ Set = Columns ~ En - Ml .
Filter |Advanced ~ |Generator > ~ | Find... Rem
Mumber of |Mame of Bus ID‘ Status |Gen MW |Gen Mvar| Set Volt ‘AGC|A\|‘R‘ Min MW [Max M ‘Min
Bus
1 30 CONE G1 H Closed 445,00  225.73 1.05000 YES YES 262.00 445.00
2 30 COME G1 L Closed 405,00 205,60 1.05000 YES YES 238.00 405.00
3 31 COME G2 H Closed 445.00 -21.00 0.96671 YES YES  262.00 445.00
Open YES YES
5 32 KEYS G1 H Closed 5.00 0,95862 YES YES 26200 433.00
[ 32 KEYS G1 L Closed 4.57 0.95862 YES YES 235.00 417.00
7 33 KEYS G2 H Closed 5.05 0.95 YES YES 262.00 433.00
8 33 KEYS G2 L Closed 4,62 095877 YE5 YES 238.00 417.00 -
9 34 PCHBETM 2 1 Closed 193.91 1.01000 ¥ES ¥YES 1093.00 1093.00 -3
10 35 PCHBETM 3 1 Closed 194,50 1.01000 YES YES 1093.00 1093.00 -3
11 Jo SALEM G1 1 Closed 550.00 1.07310 YES YES 10856.00 1106.,00 -2
1z 37 SALEM G2 1 Closed 257.52 100514 ¥YES YES 1085.00 1124.00 -2
13 38 5Us5Q 2 1 Closed 1110.00 64,33 0.99263 YES YES 1094.00 1110.00 -2
14 39 HOPECG1 1 Closed 1031.00 2,09 0,96984 YES YES 1031.00 1031.00 -2
— 40 CCLF1 1 Closed 844.00 5.50 0.96860 YES YES 835.00 84400 -1
16 41 1 Closed 840,00 62,47 0.97619 YES YES 837.00 840.00 -
17 RCK2 1 Closed 1115.00 98.18 1.01000 YES YES 1115.00 1115.00 -4
13 245 1 Closed 210.00 62.64 1.05200 YES YES §4.00 210,00 -
19 501 HOMER C1 520,00 -0.15 1.00000 ¥YES YES  300.00 620,00 -2
20 502 HOMER C2 1 glosgdws| ©514.00 71.33 1.00000 YES YES 300.00 61400 -2
21 503 HOMER C3 1 Closed 550,00 76.71 1.00000 YES ¥YES 300.00 650.00 -2
22 1277 PORT2GEM H Closed 122,00 4,32 1.00000 YES YES 50.00 122,00 -
23 1277 PORT2GEN L Closed 122,00 4,32 1.00000 YES YES 50.00 122,00 -
24 1283 TMI 1GEM 1 Closed 7586.00 176.33 1.00000 ¥ES YES 786.00 736.00 -2
25 2051 ATLANTIC 1 Closed 0,00 224,84 1.03000 YES YES 0.00 0,00 -1
26 2095 O C GEN 1 Closed 519,00 208,00 1.03500 YES YES 619.00 619.00
> Open YES YES
2351 BRUMER. 1 L Closed 161,00 -22.87 1.03000 YES YES 569,00 161,00
29 enerator is not in-service -27.46 1.03000 YES YES 70.00 189,00
30 2352 BRU o -27.45 1.03000 YES YES 70.00 1589.00 -
31 2353 BRUMER. 3 1 Closed 73500 223,19 103000 YES YES 433.00 735.00 -2
32 2364 MONTUR 1 1 Closed 00 209,14 1.03900 YES YES 356,00 745.00 -
——— e S B mar AR AR R4 4 ARARA wem wem | are AA A s
<
Search Search Now Options ~

© 2013 PowerWorld Corporation
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? Area/Zone/Owner Filters

Simulator Quick-Start Guide

Filtering can be applied to Areas,
Zones, and Owners to simplify
the Case Information Displays to
show only parts of the system of
interest

Select Area/Zone Filters from
the Case Information ribbon or
the case information toolbar

Example: set all areas to NO
except a few of interest
— Click Set all No on Areas tab
— ToFgIe NO to YES in the “Shown”
co

umn by double-clicking the cell.

An element will appear in Case
Information Displays if its Area,
Zone, and Owner “Shown” fields
are all set to YES

Area/Zone/Cwner Filters

Set all Area Zone fOwners to Yes

Areas | Fones | Owners
’

2 85 ol %8 5% @4 83, Records

Set all
Yes

Setall
Mo

Geo -

Set -

)
Columns = [E5~

j"L Close

AUk AR, =
Be™ w7 0

Area Num | Area Name | Shown | # of Min Bus Max Bus
Buses MNum MNum

1 5 AEP NO 943 22551 24131
2 7 HE NO 168 24971 25201
3 8 CIN NO 640 25371 26010
4 11 LGE NO 72 26941 27160
5 12 KU NO 128 27181 27308
6 14 BREC NO 19 27551 27620
7 16 IPL NO 59 27821 27995
8 17 NIPS NO 57 28001 28057
9 18 CP NO 220 28191 28429
10 20 EKPC NO 186 29191 29579
11 39 EAST EQ NO 532 13 29694
12 47 TVA NO 944 15003 19971
~. 13| 48 DOE NO 5 18034 18039
% 55 SERC EQ NO 208 10094 16750
15 56 _EMO NO 257 31001 31993
16 57 IF YES 171 32268 32999
17 58 CIPS YES 107 33435 33556
18 59 CILCO LYES | v 37 30001 30300
19 60 CWLP NO 38 30301 30338
20 61 SIPC NO 17 30351 30369
21 62 EEI NO 2 30391 30392

© 2013 PowerWorld Corporation
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Bus View One-Line Diagrams

 Another useful way to interface with a power
system model

* Auto-generates one-line diagrams at each bus,
one at a time, showing all devices connected to
bus and all flows.

e Choose the Case Information ribbon tab, then
Bus View...

Case: MiowestPAW_ Status: Initialized | Simulator 17

Case Information Diraw Onelines Tools Options Add On= Window
& ? 855 Network = = ﬁ Case Description._. Power Flow List__ m
- ™ !
—>— Appreganon - AX x] B Case Summary Quick Power Flow List +11
Mode area/Zone Limit Difference  Simulator Bus
lum Options,

Custom Case Info.. ' AUX Export Format Desc.

Case Information

Simulator Quick-Start Guide © 2013 PowerWorld Corporation 28



Bus View One-Line

Back and Enter a name or number
forward to go to a bus Click to find a bus
buttons

T3] Bus View for CROMBY1B_3371 [E=8EcE |

i¢h - o - Bus CROMBYIR [69 kV] (3371) (& Find “Dptions = Views - History

e 1B Right-click elements
Bus and Flow || mu e : :

, _ o AR 1 for information
I n fo r m at I O n 1.0403 pu B 250w [ R [ [ T B 726mw .

.78 KV 13.2 Mvar 5.2 Mvar 9.3 Mvar 9.1 Mvar -26.5 Mvar

-52.05 Deg
0.00 $/MWh 18.2 MVA 6.7 MVA 45.9 MVA 45.4 MVA 77.3 MVA

Left-click circuit SR WY n '
breaker to Lo / [ -

1.1060 tap
3368
Open C Ose 1.0279 pu CKT 1
236.42 KV L Xs
3365 [LIMRICKE [ ]|
1.0415 pu sart
14372 KV
3525
- . 1.0043 pu M CKT 1
Click links to S g,
3697
. 0.9930 pu 3368
ump to new bus
J p 1370
1.0401 pu
Systemn State 71.76 KV

Simulator Quick-Start Guide © 2013 PowerWorld Corporation 29



Bus View Oneline:
Click Options > to reveal

e Number of Tiers — specify 1 or 2

e Show Hints
— As YOU move your cursor over an object N T——
it will show information “I B Layoutoptions X
e Show Serial Buses Number of Tiers b
— Buses that are in series will be cascaded | Open Multiple Bus Views ¥ Always
. . W | Show Hints MNever
* Show Equivalent Lines prompt

— Change to hide/show equivalent lines
* Represent Multi Section Line Objects
— Show endpoints of MS Lines without intermediate buses
e Open Multiple Bus views
— Specify whether to create a new Bus View when a new one is requested.
— Choosing Prompt means you will be prompted each time
e Include Field Labels
— A description of what each field is will be shown.
Change Bus Link Color
— The fill color of the bus links can be changed

Simulator Quick-Start Guide © 2013 PowerWorld Corporation 30



One-Line Diagrams

 Custom one-line diagrams may also be created
and edited by the user

 One-line diagrams are well-suited for wide-
area, regional, or local power system
visualization

* One-lines need only be created for the portion
of the system of interest, but Simulator always
models the ENTIRE system in calculations

e Simulator automatically links diagrams to the
opened power system model

Simulator Quick-Start Guide © 2013 PowerWorld Corporation 31



One-Line Diagrams

 One-lines may be geographic or schematic in
nature

 For geographic diagrams, Simulator has built-in
porders for US states and counties, Canadian
Provinces, and entire countries for the rest of
the world

* For schematic diagrams, simply omit the
borders and arrange system elements as
desired

Simulator Quick-Start Guide © 2013 PowerWorld Corporation 32



Creating a One-Line Diagram

e Choose the File Menu, then New Oneline...

e Simulator will automatically switch to Edit
Mode if necessary and open a blank window to

Edit Mode| l_"l Model Explorer... Network -

?AI’EE}’EDHE Filters... | Aggregation -

Run Mode i
= Limit Monitoring... Solution Details -

Mode Case Information

NewOne1.pwd

X=80.78Y =90.34

Simulator Quick-Start Guide © 2013 PowerWorld Corporation 33



e From the Draw Ribbon,
choose Auto Insert -

Borders

e Select Region
e State or County for US

e Choose Map Projection
(once set, do not

change)

e Click OK to insert

Simulator Quick-Start Guide

Insert Borders

Auto Insert Borders £3
Optiong | PowerWorld Library | User-Defined Borders
¥ Pre-Defined Selections | United States | Canada | world
Select those to inzert AL - Alabama A
AR - Arkansas
AZ - Arizona
Seleckbl CA - California
CO - Colorado
CT - Connecticut
DC - Dist of Columbia
Use Cirl and Shiftkeys  |pE - Delaware
to select more than FL - Flarida
one state toinsert GA - Georgia
B IA -Towa
[ indude Hawaii D - Idaha
Indude Alaska IL - Tlinois
O IM - Indiana
Border Types K5 - Kansas
(®) State KY - Kentucky
LA - Louisiana
/) County MA - Massachusetts o
KA BA=rsd=md
h'lap Projection i
i®) Morth America Only (simple conic) () Entire World (Mercator)
o OK Save Options ? Help X cancel

© 2013 PowerWorld Corporation
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Panning and Zooming

e Pan and Zoom to navigate around the one-line diagram
* Panning

— Click and drag the one-line background (not on any
particular object)

— Use Arrow Keys (up, down, left, right) or Home, End, Page

Up, Page Down to move more quickly e .

e Zooming ®Q m

1I711% -

— Group of buttons on the Draw and Onelines Ribbons Zoom

— “Zoom In” with Ctrl-Up Arrow key (or Ctrl-Page Up to zoom
more quickly)

— “Zoom Out” with Ctrl-Down Arrow key (or Ctrl-Page Down
to zoom more quickly)

Simulator Quick-Start Guide © 2013 PowerWorld Corporation 35



Object Palettes

* Use the Draw ribbon to add j—p
objects to the one-line cotode] | QFp | aveotnser -
Run Mode Palette | Default Drawing...
for -

Mode

e Drag-and-drop pallets are

areas |
available for several object - :

types -

— Buses (common)

— Substations

— Areas [ Bus Polete for Newonet pud 5
— Zones T | e |

KEYS G2 (33) 22.0 D1CARNEG (20311) 133.0

Choose Palette for - Buses
Drag-and-drop buses from

Palette onto the Diagram

—

01D0UBS (20105) 500.0
O1PANTY (20112) 500.0
D1WYLIER (20114) 345.0
DIKAMMER. (20117) 500.0
D1GILEOA (20333) 138.0
D1GRASSY (20340) 138.0
DINMARTN (20378) 138.0
DIWINDSR (20428) 138.0
DIWOLFCK (20430) 144.0
D1HATFD1 (20580) 18.0
O1HATFOZ (20581) 18.0
01HATFD3 (20582) 18.0
DIFMRTM1 (20583) 22.0
D1FMATNZ (20584) 22.0
DIHARRN1 (20585) 20.0
DIHARRNZ (20586) 20.0
D1HARRN3 (20587) 20.0
DIPLEAS1 (20590) 26.0
D1PLEASZ (20591) 26.0
DSBELMON (226 10) 765.0

0100UBS (20105) 500.0
O1FMATNI (20583) 22.0
O1FMRTNZ (20584) 22.0
01GILBOA (20333) 138.0
D1GRASSY (20340) 138.0
01HARRN1 (20585) 20.0
01HARRNZ (20586) 20.0
01HARRN3 (20587) 20.0
01HATFD1 (20580) 18.0
01HATFDZ (20581) 18.0
01HATFO3 (20582) 18.0
O1KAMMER (20117) 500.0
O1MAHNSL (20363) 138.0
01MDWERK (20110) 500.0
OINMARTN (20378) 133.0
OINSHEND (20496) 138.0
01PLEAS1 (20550) 26.0
01PLEASZ (20591) 26.0
O1PRNTY (20112) 500.0
015 CHST (20404) 138.0
D15TRASE (20513) 133.0

QUNEIR I (20406) 1320 v
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Individual Insertion

o Objects may also be H .Case Information | Draw | Onelines Tuoj DpﬁonsD@jdansF: Id-.,\,:ndg-\,.n
added to the diagram B Rt I A 5. P

Run Mode Palette pefault Drawing... Metwork Aggregation Background : Se

[ ] [ ] [ ] for - - -
individual Iy S

e Objects are grouped by o =
typel aS in the MOdel Bizs Number _| IEEERN [ Find By Mumber || Find ...
E X p I O r‘e r Bus Name (.ZROMBY 1B - Find By Mame

 For example, choose
Network = Bus, then click B

On the diagram Where you Owner | Change £ =

Substation | Change

WO u I d | i ke to p | a Ce t h e b u S Bus Information | Display | Attached Devices | Geography | Custom

Orientation Shape 5i 3.005  Seal
(@) Right (@) Rectangle 2 : z ’:l\f.gi‘;-; with

* |f necessary, change the ST e E
bus number and other
options, then click OK

‘ o OK Save X cancel
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Auto-Insertion

 The layout of a one line
diagram is generally
determined by the
location of buses,
substations, areas, or
zones

* Once these are in place,
other objects that
attached to them may
be automatically placed

m Case Information

Groups
4

Insert GIS Data From Shapefile

Draw Onelines Tools
Network -
Edit Mode Q Auto Insert - H
Run Mode | Palette Lines..
for - Interfaces...
Mode a
Generators...
Loads...
[ Switched Shunts...
< D-FACTS..
Lines, Gens, Loads, Shunts...
F_
Edit Mode Reset Stub Locations...
I ) .
CT5 Devices B Line Flow Pie Charts...
its — Circuit Breakers...
] Line Flow Objedcts...
es —
ninal DC m Interface Flow Objects...
Shunts | Add Fields Around...
nding Transformers a
ner Controls _ Buses...
ransmission Lines — Substations._
m Borders...
—_—

Simulator Quick-Start Guide © 2013 PowerWorld Corporation
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Arranging Objects on a Diagram

* You can generally relocate |
or reposition objects by Green Circle:

clicking and dragging Rotation Point I8 59 MW
e Certain “object handles” aray quare: ; .

For looks only
may be used for _

. . Black Square:
stretching, resizing, or L1 Resize Handle
rotating
e The Formatting group has
options for changing the e A— UndoOneline Meove/Formating
appearance of selected e | €5 | &
objects a5 w [N d

e If you make a mistake,
choose Undo Oneline...
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Scaling Load

e |tis often desirable to change the power system
oad from initial levels in the power flow case

e |tis usually a good idea to begin with a case with
oad as close to the desired level as possible

— Small changes (about +/- 10% or less) can usually be
performed without too much manipulation

— Larger changes often require adjustments, such as
voltage controller settings, area transactions, generator
unit commitment, and/or the use of the DC power
flow. These topics are discussed in greater depth in our
full training curricula.
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Area AGC Settings

e Before scaling load, it may be desirable to change
some default settings

e * raw and *.epc files commonly use “Area Slack”

control

— “Area Slack” means changes in area load are absorbed
by generators at a single bus, the area slack bus

— This may be useful for holding constant the output of
all other generators, but may not be realistic when
making large changes to load

e “Participation Factor” control may be used to
distribute the “make-up power” requirement
across the system
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Participation Factor Control

* |Inthe Model Explorer,

. Model Explorer: Areas = = =R
O pe n Agg regatl ons 9 Explore n || X AreaRecords | X Loads | X Generators | X |4 |*
Explore | Fields D B Al Gl % | B4 9&0 H Y =
Areas ; j E::::r:k . Filter |Advanceg ~ |Area = | =
. » |1 Branches By Type
° If d eS I re d , togg | e t h e AG C 3 Branches oot Area Num | Area MName AGC.SIi:ms ~
: “ ” B o ; e e
Sta t u S fl e | d to Pa rt . AG C HH DC Transmission Line 3 3 CIN Part. AGC
: : 4 {5 Generators ; D Part. AGC
— Hint: click and drag from Bomarent S e
. B8 Cost CurvesLi . e
the lower left of a cell to fill 8 menctve cones 1| 3 T
other cells with the same R | —
| 5 s A
> g Load s P
value e =l
. e, o > Vulti-Terminal DC 7> 57 TP
. h lly “Off =
A re a}? t at a re I n It I a HH ?I::EEf‘.'insdiﬂgt]sran: :; ;g EiE\EO
o 19 60 CWLP
AGC” should normall S el [ R
21 62 EEL
H o J) 4 [ Aggregations .
remain “Off AGC”, as they i wes -
) > E II'IJE-:::IC-H Groups 24 65 WEP
f . . | d I k > Interfaces 25 66 WPS
0 te n CO nta I.n IS a n S a C g :jll.:;-d:e-:tic-n Lines , < 32' 2: :ITEE v
buses Or SWI ng buses Open Mew Explorer Search
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Participation Factor Control

* To set generator participation factors, from the
Tools Ribbon, choose Other - Set Generator

Part. Factors...

 The default options are usually appropriate

Tools Options Add Ons Window
El i b=t
1 o ax I B
t Limit Differenc: ale o
Monitoring Flows = e Explo
Run Mode Other Tools
= = 2
1(3371) |% Find_ Optons * Views v History =

Simulator Quick-Start Guide

Scheduled Actions..

Set Generator Part. Factors...

Set Selected Field for Network Cut
Set Selected from Selection
Create new Areas from Islands

Browse PWE File Headers

© 2013 PowerWorld Corporation

Set Generator Participation Factors 3

Set Participation Factors Based Upon

(®) Max MW Rating of Generator

() Difference Between Max and Current Qutput

(") Constant Value of 0.000 2

(_)File

| Set corresponding areas to partidpation control

Set Participation Factors for

(") All generators in area

-Z::Z- All generators in zone

(®) All generators in system

(") All generators with valid display filters

Set Factors

x Cancel

? Help

j'IL Cloze
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Scaling Load

* Loads may be scaled individually
— from Model Explorer > Network - Loads
— usually edit the “S MW” and “S Mvar” columns

e Orin bulk from Scale Case... on the Tools
Ribbon

Tools Options Add Ons Window
g Fault Analysi: £ = T
| soive - Time Step Simularic - - AX | =l=
itor . o ginlgl={=lgts sensitivities i Limit Difference Scale
[ NESLOTE \nalysis LINE Loading Replicat Monitoring... Flows = Case...

Tools Run Mode Other Tools
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Choose
object to
scale by

Enter either
a scaling

System Scaling Display

factor

Or directly
enter a new
value

Simulator Quick-Start Guide

7
/ Mote: All original values above ar

System Scaling o =)
#mle by | Bus Area | Zone ‘ Injection Group ‘ Owner I
Select Buses to be Scaled
MNote: Scaling is done on the BUSES chosen regardless of the area or zone specification. Options for Areas, Zones, and Super Areas are
included only to aid in selecting and unselecting blocks of buses to be scaled. This is important if loads or generators are assigned to a
different area or zone than their terminal bus.
Add to Scaling Buses | Areas | Zones | Super Areas
Areas ney <
E i Ak %8 5% | 44 ﬂ@n i Records~ Geo~ Set+ Columns~ | % |~
Zones
Number Name | Scale? | ~
Buses
L 1 13| PEACHETM MO
Remove from Scaling 2 15 WHITPAIM MO
A 3 19 BURCHES MO
% 24 | IMERICK NO
Zones 5 30 CONE G1 NO
Buses | & 31 CONE G2 MO
7 32 KEYS G1 NO
z 3 33 KEYS G2 NO
Selectb twark cut
elect buses using a network cu 5 SR S
Set All to Yes Set All to No 10 35 PCHETM 3 NO .
- ' 11 6 SAIFM G1 MO —
Total for Selected Buses
Bus Load Generation Bus Shunts
Load MW Load Mvar MY - MW (G) ~ Mvar (Cap) Mvar (Reactor)
Criginal Value 0.00 0.00 0.00 0.00 0.00 0.00
SEﬂEEL_) 10000 = 1.0000 2 1.0000 = 1.0000 = 1.0000 |2 [
New Value 0.00 = 0.00 2 0.00 = 0.00 = 0.00 =
or
Constant PQ Ratio [ ]5cale Gen to Keep AC
Scale Out-Of-Service Loads [5cale Only A Generation and Load
Enforce Gen MV Limits

on the inservice loads, online generators, and shunts selected,

al options. )

Do Scaling o OK X cancel ? bebp

Select specific
_—~ objects to
scale

“Do Scaling” scales
“the values, but
leaves dialog open

A ¥

“OK” also scales
~ the values, then
closes the dialog

© 2013 PowerWorld Corporation
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Scaling Example

* Scale by Area @srensany -

Scale by Bus || Area Zone I Injection Group| Owner]

Select Areas to be Scaled

) Choose One Or more T!‘i:zsm"ng B B Ak %8 5% @4 8% | *7 Records v Geo- Set+ | T -
areas by toggling ‘! AFEBNLImJé:;eaName |?m|e? | =

Remove from Scaling i

“Scale?” field to “YES” | = I

b
=
m

] 14 BREC 0
0 . ? 16_ lr_l: = .:I:'I ¥
e Specify new load with | e
Bus Load Generation = - Bus Shunts
. Load MW Load Mvar MW MW (G) Mvar {Cap) Muvar (Reactor)
e It h e r Original Value | 10707, 76 2048.65 11176.57 69,60 458.70 254.30
Scale by 1.0273[2 1.0273 = 1.0000 2 1.0000 2 1.0000 = 1,0000 |2
el Value 11000.00 |2 2105.59 | 2 11176.57 = 69,60 = 458,70 = 254.30 2
. . .
— Scaling multiplier, OR | -
g p ) Constant P/Q Ratio ["]5cale Gen to Keep ACE Constant
Scale Out-Of-Service Loads ["|5cale Only AGCable Generation and Load

—_— NeW IVIW Value [¥]Enforce Gen MW Limits

Mote: Al original values above are based on the inservice loads, online generators, and shunts selected. {Unless using spedial options.)

.
. C I I C k O K Do Scaling J OK Save To Aux x Cancel ? Help

e Re-Solve the Power NOTE: With Participation Factor AGC, |-t Is
usually not necessary to scale generation; this

Flow (Smgle Solution - will occur on power flow solution. However,

Full NEWtOh) you may optionally scale generation on the
System Scaling display
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Scaling Notes

 With the AC power flow, several iterations of
partial scaling followed by solving the power
flow may be required to achieve a desired load

e With Participation Factor AGC, it is usually not
necessary to scale generation; this will occur
automatically with the power flow solution.

 You may optionally scale generation by

— Entering a “Scale by” factor or “New Value” for
Generation, OR

— Check the box “Scale Gen to Keep ACE Constant”
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Limit Monitoring

e Most power systems analysis tools make use of limits to
define boundaries of safe, reliable operation

85%

* Define settings for monitoring limits 110%
by selecting the Tools ribbon tab, then Limit Monitoring
Limit Monitoring Settings. Settings...

e By default, elements in the power system are
monitored

e Use Limit Monitoring Settings to exclude power system
elements that are of no interest for a particular study

e Different Line, Interface and Voltage limits can be
assigned to each Limit Group, and each device within a
Limit Group will adhere to its own Limit Group Settings
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Limit Monitoring

e Monitoring may be done on (voltage), (MVA
or Amps), (MVA), (MW)

 An element is monitored only if ALL of the following
conditions are met:
— Its “Monitor” field is set to YES
— |ts assigned “Limit Group” is Enabled

— |Its Area’s “Report Limits” field is set to YES and its nominal
kV is between its Area’s “Report Min kV” and “Report Max
kVH

— |ts Zone’s “Report Limits” field is set to YES and its nominal
kV is between its Zone’s “Report Min kV” and “Report Max
kVH
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Limit Monitoring: Key Components

Monitored

Area and
Zone settings

Limit Monitoring Se‘rt}qs and Limit Viclations

Elements to Show
bto (@) Al Elements
(") Monitored Elements
("I violating Elements
Number Of Violations
Low Veltage Buses

igh Voltage Buses

Use the Modify/Create Limit Groups
modify and create limit aroups to which
Buses, Lines and Interfaces can be assighed.

Use the Buses, Lines and Interfaces tabs
assign elements to different limit groups.

The Areas and Zones tabs are provided here
for your convenience.

Save Monitoring Settings

Load Monitoring Settings

27
19

53

Limit Group Values
Limit Group Default
[ "] Group Disabled / Do Mot Monitar
Lines & Transformers | Interfaces | Buses

-

Percentage 100.0/~
Mormal Rating Set | A w
Contingency Rating Set | A w

|:| Treat Line Limits as Equivalent Amps

[ Do not manitor radial lines and buses (applied to all limit groups)

element —»

Buses ||lines | Interfaces Nomograms“mea Reporting | Zone Reporting

Modify/Create Limit Groups (7

types

[Jonly show the primary bus for each superbus

m % ‘>H<' '_'0'8 ;0_8 M ?&n '_ Records = Geoc * Set ~ Columns = '

MNumber Mame Area Namgl|Monitl |Limit Group| PU Yolt

Volt (k) [Limit Low PU Volt|

i 13|PEACHETM EASTEQ JYES Default 1.07109 535.545
2 15 WHITPAIN  EASTEQ | YES Default 1.06366 531.830
3 19 BURCHES EASTEQ | YES Default 1.02735 513,932
= 24 LIMERICK ~ EASTEQ JYES Default 1.06730 533.898
5 30 COME G1 EASTE YES Default ..U5000 23,100
[ 31 COME G2 EAST, YES Default 0.98274 11620
7 32 KEYS G1 4 YES Default 0.95862 21.090

(=]
[
]
i
=
o
3]
5]

[ el
i
el
I
=
2

=
=
[
o
el
]
==

il IS4 FASTFO JYFS N fzlt 1 N3RA

YES Default 0.895877 21.093
YES Default 1.01000 22,220
YES Default 101000 22,220
T A

.E' "gg' v B‘:’Ev E%RE; fix) ~ ﬁ Options -
Limit High PU Velt| Contingency Limit| Contingency Limit|
Low PU Volt High PU Volt

0.90 1.10 0.90 1.10
0.90 1.10 0.90 1.10
0.90 1.10 0.90 1.10
0.50 1.10 0.90 1.10
0.90 1.10 0.90 1.10
0.90 1.10 0.90 1.10
0.90 1.10 0.90 1.10
<o 1.10 0,90 1.10
0.50 1.10 0.90 1.10
0.50 1oad 0.90 1.10
nan 1.1n nan 1.1n

Element’s “Monitor”
Field (YES/NO)

Simulator Quick-Start Guide

O

Limit
Group
settings

Element’s assigned Limit Group
(all initially belong to “Default”)

© 2013 PowerWorld Corporation
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Limit Monitoring: Tabs

e Buses, Lines, Interfaces, and Nomograms
— show the individual elements of the power system

— important columns
* Monitor: specifies whether to monitor that specific element
e Limit Group: specifies the Limit Group that the element belongs to

 Area Reporting and Zone Reporting

— Specify which areas and zones to monitor

— Specify nominal kV range to monitor in each
 Modify/Create Limit Groups

— Specify limit levels and rating sets for lines, buses, and
interfaces under normal and contingency conditions

— Most fields also present in the upper-right corner of the
dialog (Limit Group Values)
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Limit Monitoring Example

e Use the “B” rating
set for Lines &
Transformers
during
Contingencies

* |gnore all radial
lines and buses

 Report Limits only
in a few areas, at
100 kV and above

Simulator Quick-Start Guide

tfiuzes, Lines and Interfaces can be assigned.

Limit Monitaring Settings and Limit Violations o = =
Elements to Show Limit Group Values
Use the Modify/Create Limit Groups to tab to (@) Al Elements Default »
eTaul

. ol i Limit Group
modify and create limit groups to which e

(i dinlating F

Use B Busas, Lines and Interfaces tabs to = Ra.Lemen’s

assign elements to differEmsimitaroups. Number Of Violations

["] Group Disabled / Do Not Monitor

Lines & Transformers | Interfaces | Buses

Y

100.0 |2
A L
B v

fix) - HH

Do not monitor radial lines and buses (applied to all limit groups)

Options -

The Areas and Zones tabs are provided here Eowlinltage Buses 0 Percentage
for your convenience. High Voltage Buses - Normal Rating Set
Low-voltage Suspects 0 Contingency Ratng =
Save Monitoring Settings Lines/Transformers 3 [ Treat Line Limits as Equivalent Amps
Lgneilanitaring.Satings Interfaces 0
fuses | Lines | Interfaces | Nomograms L Area Reporting | Zome Reporting | Modify/Create Limit Groups
D % ‘>||"' fg'g ;0_8 ?&n fecords + Geo v Set~ Columns + ' “E' "g’@' A 4 E%ﬁ
Areas and Zones are not assigned 20 limit groups. However, a power system
element is only monitored if ALL g4 the following are true
1. Its Monitor field is set to /5
2, Its Limit Group is Enabléd
3. Its Area is set to Refort Limits and it meets the KV range for reporting
4, Its Zone is set toleport Limits and it meets the KV range for reporting
Because of this, thefirea and Zone Lists are provided here for your convenience
Area Num Area Name Report Report Min | Report Max
Limits kv kv
/1] 5 AEP YES 100.00
2 7 HE YES 100.00
3 8 CIN LYES v 100.00
| 11 LGE NO TOOT00
3 12 KU NO 100.00
6 14 BREC NO 100.00
7 16 IPL NO 100.00
8 17 NIPS NO 100.00
9 18 CP NO 100.00
10 20 EKPC NO 100.00
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