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PowerWorld Simulator

e User-friendly and highly interactive power
system analysis and visualization platform.

* |Integrates many commonly performed power
system analysis tasks

 PowerWorld Simulator runs on all Microsoft
Windows operating systems 2008 R2/7 and
newer (both server and client versions, 64-bit
editions only).
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PowerWorld Simulator

* Simulator seamlessly integrates two functions
once commonly separated in power flow software:

— Graphical power system case editor (one-line diagrams)

— Power Flow package with many related analysis tools:

e Contingency Analysis (including Remedial Action Schemes),
Time-Step Simulation, Fault Analysis, Sensitivity Analysis, Loss
Analysis, Optimal Power Flow (OPF/SCOPF), Available Transfer
Capability (ATC), Steady-State Voltage Stability (PVQV),
Transient Stability, Geomagnetic Induced Currents (GIC)

* Distributed Computing option for contingency analysis,
Transient Stability, ATC, PVQV
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PowerWorld Simulator History

e Version 1.0 created in May 1994 at the

University of lllinois Urbana-Champaign by
Professor Thomas Overbye (Ph.D.)

* Impetus for early versions was to teach power
system operation to non-technical audiences.
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PowerWorld Simulator History

 PowerWorld Corporation was formed in 1996
with the goal of further developing and
commercializing the Simulator tool.

* Simulator version 23:
— Virtually unrecognizable from the early versions of
the software.

— Has evolved into a powerful power system analysis
and visualization environment capable of solving

very large systems.
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Training Goals

* Provide a better understanding of how to use
PowerWorld Simulator for power system analysis
and visualization.

* Provide techniques for building good power
system models and show how these techniques
can be used to analyze system issues.

* Provide opportunities for hands-on examples, if
you wish to participate

* Slides marked with red dot are intended for
® reference and may be skipped to stay on schedule

I1: Case Editor and One-line Diagrams © 2023 PowerWorld Corporation 7



Training Goals

* Primary Goal: Make you aware of the
capabilities of Simulator

— We are frequently asked to add features to
Simulator that are already available.

— We want you to make the most of our software.
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@ PowerWorld Simulator Model
Architecture and GUI
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Editing and Analyzing an Existing
Power Flow Case

 PowerWorld Simulator cases can be easily created from existing text-
based power flow cases stored in the following formats:

— PTI RAW version 23 - 35

e Used with public cases
— FERC 715 cases
— NERC ERAG, WECC, and ERCOT
— Files obtained from I1SOs and Market Operators

— GE PSLF text format (up to EPC version 23)
* Also used with some public cases, especially WECC

— EMS formats (read-only in Simulator)
e Areva hdbexport (csv)
* ABB Spider (dat)
* Siemens (txt)
* OpenNet (txt)

— UCTE Data Exchange (European standard, read-only in Simulator)
— Others: MATPOWER, IEEE Common Format, BPA IPF, PowerSim
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Ribbon Interface

* Menus are integrated in the Ribbon interface

File Menu Application Title Help Button

Quick Access Toolbar Bar

Case Information Draw Onelines Window

85% Skvork - Case Description...  Power Flow List... HT Bus View..
Edit Mode E ? o o " s
=== poation - ﬂx Case Summary... | Quick Power Flow List.. Substation View.. | Ei
Bun Mgde| Model AreafZone Limit Difference  Simulator Open
R SN Explorer... Filters.. Monitoring... Soluton Details - Flows = Options.. Custom Case Info...  AUX Export Format Desc... = Oneline Viewer... indows =
Mode | Case Information | Case Data | Views I |

Ribbon Tabs Ribbon Groups
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Ribbon Interface

e Selecting a menu item from the Ribbon reveals
a set of task-specific buttons

— Previous Slide shows the Case Information ribbon
tab

— Change to the Tools ribbon tab

e () Abort iw ’}1 éIL}ft; J;'E?’Eault Analysis - 7= Limit Monitoring... B\ Model Explorer... | Equivalencing
5 Log Solve - e {4 Time Step Simulation... | '3y Difference Flows - | {73 Connections ~ Modify Case
I e o = = sl e
Run Mode | Single 5ol Simul Contingency Sensitivities it
il | %Stript o - Full New Op Rest Analysis... o Line Loading Replicator... &J4 Scale Case... Other - lenumbe
Mode Log Power Flow Tools Run Mode Other Tools Edit Mode

— Interface is simplified by presenting only the
buttons relevant to the selected menu item.
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Ribbon Interface:
Quick Access Toolbar

* Frequently-used buttons may be added to the
Quick Access Toolbar, which is always visible

* Right click on button to add, then select “Add
to Quick Access Toolbar”

Quick Access Toolbar

Case: newcase Status: No Case | Simulator 17

'''''''''''

nnnnnnnn
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Power Flow Data

* Provides static model of power system
e For some studies this model is sufficient

* For other studies model needs to be augmented
— Generator cost information
— Reactive capability curve
— PowerWorld Simulator case options
— Interface definitions
— Injection group definitions
— Contingency Definitions
— Etc... and Much more
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Analysis Flow Chart

< Open power flow case >
l

Graphically create oneline diagram(s)

:

Augment / modity the case

b J

Save as PowerWorld binary case(*.pwb)

b J

Perform system studies

:

@ in power flow format (op@
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Display/Model Relationships
play/ P

* Single system model
* Power flow data is subset of system model

* Text-based Case Information Displays are
always provided

* Oneline diagrams may optionally be created
and can be used with different cases
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Display/Model Relationships
play/ P

Busview One-line One-line Case Information
One-line Diagram Diagram Displays

/

PowerWorld Simulator Case

Power Flow Data
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Display/Model Relationships

* Relationship between oneline objects and
system model is NOT a one-to-one mapping

— multiple oneline objects can be linked to the same
system model object

* This is a more powerful approach, but
introduces ambiguity when deleting objects
— delete just the oneline display object
— delete oneline display object and model object

I1: Case Editor and One-line Diagrams © 2023 PowerWorld Corporation 18



Texas Example

* Example: 2,000 T T
bus synthetic
Texas case saved - .

2 20135UM-20115eries
In PSLF version 21 e g
T+ Mew Oneline 4 13hw2ae
fo r m at &% Open Oneline... v 522hwla
[ ]
“E Save Oneline

* Click the File ol
Menu and choose i
Open Case to view e
open dialog

* Choose case
ACTIVS5g2000.epc & prronine.

%

Load Display File...

&5

rinter Setup...
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Modes of Operation

* The graphical power system case editor and
the power flow package are implemented in
Simulator’s two distinct modes:

— Edit Mode
— Run Mode

* Mode is always visible on the left edge of the
R I b b O n v BRI ERRE O MYy Case: ACTIV5g2000.epc Status: Initialized | Simulator 23

Add Ons Window
? 5% Metwaork ~ ‘A Difference Case ~ | Case Description | Powe
1105
o Aggregation ~ “"'x Data Check Case Summary Quick
n Area/Zone Limit ) ) W . )
Filters Monitaring Solution Details ~ | [#g Simulator Options | Custom Case Info | AUXE

Case Data

Case Information
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Run Mode

e Stand alone power flow

 Power flow analysis tools and sensitivities
— Contingency Analysis
— Time-Step Simulation

— Optimal Power Flow (OPF) and Security-Constrained OPF
(SCOPF)

— PV and QV Curve Tools (PVQV)

— Available Transfer Capability (ATC)

— Sensitivity Analysis

— Loss Analysis

— Fault Analysis

— Transient Stability

— Geomagnetically Induced Current (GIC)
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Edit Mode

* Used to create a new case or modify an existing
case.

 Use the Ribbon buttons to switch between
modes.

* You can switch to Edit Mode at just about any
time during a simulation.

 The tools and techniques of Edit Mode will be
introduced by creating a oneline diagram and
using it to interact with a case.

I1: Case Editor and One-line Diagrams © 2023 PowerWorld Corporation 22



) Abort

Edit Mode

Solve Power b
w22 §olving the Case
Mode Log

 Show the Message Log (Tools Ribbon or Quick
Access Toolbar) to view iterations.

* To perform a single power flow solution, click
the Solve Power Flow button (Tools Ribbon or
Quick Access Toolbar).

— mode is automatically switched to Run (if there are
no validation errors, such as a system slack bus not
set)

— case should converge within several iterations

I1: Case Editor and One-line Diagrams © 2023 PowerWorld Corporation 23



Case Information Displays

* Provide text-based view of the case

* Select Case Information ribbon tab = Case

Description to view an enterable description of the
case

* Discussed in greater detail in another section

Case Description — O X
Version 22 Optimal Power Flow (OPF), Security Constrained OPF (SCOPF), OPF Reserves, Available Transfer
% *H‘* f.;.'E ;':'_3 Records = Set~ Columns = ' H.E' Hg;@' Y % = i%ﬂ fi) = @
Case Description  Case Comments PTI ( ra W) fO r m at
This is a synthetic power system model that does NOT represent the actual grid. It was developed as part of the US ARPA-E Grid H .
Data research project and contains no CEILL d | | OWS 2 I In eS)
Reference: A.B, Birchfield, T. Xu, K.M, Gegner, K.5. Shetye, and T.J. Overbye, "Grid Structural Characteristics as Validation
Criteria for Synthetic Networks,” IEEE Transactions on Power Systems, vaol, 32, no. 4, pp. 3253-3265, July 2017, PW B an d e pC
Case Version: Oct, 17, 2017
[pre-tite comments]
pre- e formats
allow unlimited
QK Cancel 7 Hel
v X ? pelp number
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Case Summary Dialog

Case Summary for Present *
Mumber of Devices in Case Case Totals (for in-service devices only)
E Trans. Lines (AC) 2345 o Hvar
Lses rans. Lines
Load 67109.2 19014.3 — SUl I “ I |a ry
Generators Series Capacitors Ijl .
Generation 58918.5 105834. 3
Loads 1350 | LTCs (Control Volt |:|
ot swns [ oo [ -aomeo] ot total case
Switched Shunts Phase Shifters I:l
losses | 1809.6 | | 12157.9]
2 Term. DC Lines I:l Muar Contrallin I:l
; N T | ) Load, shunts
Multi-Term, DC ljl ’ ’
Generator Spinning Reserves o
e e L e ] e dg t
bl et 1] and generation
Disconnects I:l Load Break Disc. I:l
) Megative MW Loads and Generators
ZBRs I:I Ground Dlscunnectsljl MW Mvar
Load 0.0 0.0
Generation 0.0 0.0
] o Slack Buses:
Substations 1250 Injection Groups Ijl
WADSWORTH 3 (7093); in Area Coast (7) .
Case pathname | ACTIVSg2000.epc E ‘\ LI St Of S I a C k
Print ? Help IL Close

A
NOTE: There are no changeable \ Select for Help, or
fields on this dialog press F1 key
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Power Flow List

* Shows complete power flow information for all
buses with Area/Zone/Owner/DataMaintainer
Filter set to Yes.

* To display use Case Information ribbon tab 2>
Power Flow List.

* Display has its own local menu. To view, right click
anywhere on the list.

r ;|
"b .I i‘%,% [ ] % L B @ * H Case: BYFLAT.pwhb Status: Initialized | Simulator 15 |E|EI&J
| ‘_,j

— Case Information Draw Onelines Tools Options Add Ons Window @

ST E ? TELEI%_ MNetwork ~ ] Case Description... | Power Flow List... %’T‘. B%ﬁ
——— Aggregation - ’ﬁ-x Case Summany.. Quick Power Flow List... =il ﬁ
|Run Mode Model AreafZone Limit ) i Difference  Simulator Bus Open
Explorer.. Filters... Monitoring... Solution Details ~ Flows ~ Options... | CustomCaseInfo.. | AUX Export Format Desc.. || yjaw, . Windows =
Mode Case Information Case Data
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Power Flow List

Local
{) Bus Power Flows (filtered) — O b
: D i %'ﬂ "_'.;'.3 ;':'_E ﬁ ?&D Records = Set~ Columns - * ""HB ""HB ii @* Eg?;n Tl - @ Options - Menu Of
”
Bu=s Flows % Power
BUS 1001 ODESSA 2 0 115.0 MW  Mvar MVE % 0.9844[] Show Dialog.. ] .
I LOAD 1 20,78 5,84 2l.8 DistGen % Display/Co[umn Optionsm FIOW LISt
To 1064 ODESSA 3 0 1  67.40  6.70  &8.1 31 Gl e O B
To 1064 ODESSA 3 0 2  &7.40  9.70  &8.1 31 s i e e
TO 1071 ODESSA 1 O 1 =77.749 -12.64 T8.8 36
To 1071 ODESSE 1 0 2 -77.79 -12.64  78.8 36 |#4  Find.. Ctl+F
o Search for Text...
BUS 1002 PRESIDIO 2 0 115.0 MW  Mvar MVA % 1.0394 g ,
LOoAD 1 15.41 4,37 le.0 DistGen Geographic Data View >
TO 1007 VAN HOERN O 1 1.07 -4 .47 4.6 3 SetfTonole/Colisnns >
99
TO 1010 PRESIDIC 1 0O 1 -1l6.48 Q.10 le.5 17 B Copy/Paste/Send >
BUS 1003 © DONNELL ~1 115.0 MW  Mvar MVA % 1.0114@e SaveAs .
To 1004 © DONNELL ~2 1  28.88 -3.58  28.1 12 1.00G%G® Load >
TO 1022 © DONMELL ~3 1 -75.01 4,41 T5.2 34 % Advanced Filter...
To 1055 ODONNELL 0 1 46.14 -1.33 46.2 47 |#  Advanced Sort..
B Refresh Display
Help (Fl) —
Form Control »
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Quick Power Flow List

* Similar to Power Flow List, except list can be used to
show flow at individual or a set of buses

* To display use Case Information ribbon tab =2 Quick
#% Power Flow List.

FLOW

* Enter number or range of numbers of buses to view
 Double-click to move to desired bus, or right-click for

[ ] e
information.
[ ] e e
* A / O DataMaint filt t
rea/Zone/Owner/DataMaintainer filters are no
used.
@| [us B EAEE 0 s Case: BIFLAT.pwb Status: Initialized | Simulator 15 (= | B
e
'_"j Case Information Draw Onelines Tools Options Add Ons Window @
T i% ? TElEI“?b_ MNetwork - [S— Case Description... | Power Flow List... ?:]"_T. ’:%Eﬁ
—>— Ageregation - 'ﬁx Case Summary... Quick Power Flow List... Ll ﬁ
|Run Mode Model AreafZone Limit ) ) Difference  Simulator Bus Open
Explorer..  Filters... Monitoring... | =@lution Details ~ Flows - Options... | CustomCaseinfo.. | AUX Export FormatDesc.. || gy, Windows ~
Mode Case Information Case Data
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Enter either a
single bus, a
set of buses

separated by

commas, or a

range of
buses

Quick Power Flow List

Clears the list

/

@ Quick Power Flow List for Present

Bus Mumber.y 1001-1010 Show Buses Clear List Print Close
BUS 1008 IRAAN 2 O 115.0 MW Mvar MVA % 1.0371 -26.89 1 Far West
1009 IRAAN 2 1 1 -61.70 15.44 63.6 53 1.0000NHT 0.0
T 1032 MCCAMEY 1 0 1 539.62 -5.61 539.9% 61
T 1069 IRARAN 1 O 1 2.08 -9.83 10.0 7
BUS 1009 IRAAN 2 1 13.8 MW Mvar MVA % 1.0273 -23.71 1 Far West
GENERATOR 1 61.87 -11.88L 63.0
T 1008 IRAAN 2 0 1 61.87 -11.88 63.0 53 1.0000TA 0.0
BUS 1010 PRESIDIO 1 0 115.0 Mw Mwvar MVA % 1.0470 -35.82 1 Far West
SWITCHED SHUNT 1 0.00 0.00 0.0 (OFEN)
TO 1002 PRESIDIO 2 0 1 16.62 -1.69 16.7 17
T 1011 PRESIDIO 1 1 1 -7.30 0.17 7.3 16 1.0000NHT 0.0
T 1015 MARFA O 1 .70 -3.63 9.4 10
T 1030 ALPINE O 1 -17.82 5.18 1.6 19

Circuit identifier

99 indicates

an

equivalent line
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New buses appear at

the end of the list
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m §u|:|ustia E”EEH
L1 L ﬁﬁ

Bus Subskation Cpen

Vigw.. = Wigw..  Windows B u S Vi eW

Yiews

* Graphical replacement for Quick Power Flow List
— Easier to use
— Much more powerful approach
— Allows user to navigate through buses like web pages

* To display, use Onelines ribbon tab = Bus View

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

e Operations just like other oneline diagrams in
Simulator
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Back and
forward
buttons

Bus and Flow <

information

Serial buses
are shown

Bus View Oneline

Enter a name or number
to go to a bus

Click to find a bus

) Bus View for ODESSA 110_1081

© <0~ oy - Bus|ODESSA 110[230 kV] (1081)| > Find.. Options ~ Views ~ History =
/‘ 0000 MW
Bus; DDESSA 110 {1081) 000 Mvar 153,422 Mvar
NOM KV 230.00
e Far Wast (1) "-J—--‘
Zons: Far Wisst Texas (3) U0 MW
D1

automatically

/ Syetem Stats

jump to new bus
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10458 pu
HOTT KV
-37.22 D
352 MR B4 M 123.4 ML 125.1 Mk
\ Not Valld $MWh
![‘.KT1 *\/\{\/
1053 CKT1 [ ¥
10402 pu NE1§ G /M
73978 KV [ .3
3 147
1.013% pu
11657 Ky CKT1
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Bus View Oneline

Colors are set by the Default Drawing

Values

Left-click ODESSA 110 —
Bus: ODESSA 110 (1081) i 153.422 Mvar

circuit breaker vz,

Zone: Far West Texas (9) @1 | D1 gg: mw
"~ A ivar
to Ope n/CIOse i Em.smw I 78.6 MW ;123,4mw B s0omw

-37.22 Deg 34.8 Mvar 30.8 Mvar 0.9 Mvar

| T . 86.9 Mvar
Not Valid $/MWh 1 139.2MVA 84.4 MVA | 128.4MvA T 125.1 MVA
. ‘I' “'
ooy Y Y
+ —_ T % A \L o
ek l AN
R' h I' k MCCAMEY 111~ | Y*
Ig t-c IC 1083 CKT1 e N
3:040-! pu MONAHANS 1 T
239.26 KV
v
elements for DN ETS /
DELRIOOD - 1047
3050 1.0136 pu |
. . 16.57 KV v
m Symbols
information SETRa e Y
[MONAHANS [ p 3058

1013 1.0326 pu
[GRANDFALL:p 237.51 KV u

1014 West CKp S O W
—[ODESSA 40| _ODESSA10 ||

L CHRISTOVAL § 1071
—__KERMIT 0 4 I

1085 3018 0.9918 pu

2 tiers are - R s locations of
generators,
loads,

—;;vggﬁi\ﬁn'u's'f' ﬁm@
shown e
shunts
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Bus View Oneline:
Click Options > to reveal

* Number of Tiers —specify 1 or 2

e Show Hints
— As you move your cursor over an object — . )
. . . . .. | Options - | Views = History -
it will show information “" B Layour options X
e Show Serial Buses Number of Tiers b
— Buses that are in series will be cascaded Open Munple BusViews  » [l At
. . EI Show Hints MNever
o
Show Equivalent Lines e

— Change to hide/show equivalent lines
* Represent Multi Section Line Objects
— Show endpoints of MS Lines without intermediate buses
 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
* 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
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Bus View Oneline
Click Views > to reveal

* Define Custom View  — rer—
— Will discuss next S
* Input Data — pre-defined view sy

— Shows information related to input parameters

e System State — pre-defined view

— Shows information about the system state

* |f Custom Views are defined, they will appear
at the bottom of this list
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Input Data and System State

Input Data

Bus Views:

System State

930.000 MW

CLINTON  soow

Bus: CLINTON (32346)
NomKkV: 345.00
Area: IP (57)

Zone: IP (325) \/

0.00620 pu
G= v 0.00000 pu \/0-00000 pu
= 0.10315pu 0.10417 pu
LimA= Y 1129.00 MVA Y 1129.00 MVA
LimB= W 1297.00 MVA v/ 1297.00 MVA
LimC= 0.00 MVA 0.00 MVA
V \V
V \V
V \V
V \V
Y \V
CKT1
MAROA Y
Number= 32349 N7
Nom Kv= 345.00 KV CKT 1
MAROAE]
32350
345.00 KV

Input Data

1.786 MW 930.000 MW
0.000 Mvar Bus: CLINTON (32346) 233.874 Mvar
NomKkV: 345.00
Area: IP(57)
Zone: IP (325) 7
1.0400 pu
\/ 35880 KV - 153.8 MW
'01110 pu as'as 5 811 Mvar
\/0.00000 pu - eg v
0.19067 pu 0.00$MWh T739MVA
1129.00 MVA
297.00 MVA A
0.00 MVA
V4
Y V
\V/ CKT1
V MAROA
Y
1.0342 pu
Y 356,80 KV
\V
\V
CKT1
|[BROKAWP
32447
345.00 KV
System State
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CKT 1
MAROAE]

1.0337 pu
356.63 KV

1.786 MW
0.000 Mvar
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Custom Bus View

e Add custom fields
to bus view
oneline

* Select Views =2
Define Custom
View from bus
view oneline

Add new object
fields to certain
positions

I1: Case Editor and One-line Diagrams

1 [ Specify Bus View Customization Settings

I Switch to Custom Bus View

Double-dick on the field entries or choose Modify... to change which fields are shown at each position

Bus N (1) Choose... (1) Choose... (1) Choose...
us amE {2) Choose... (2) Choose... (2) Choose...
Bus Number {3) Choose... (3) Choose... (3) Choose...
Mom k¥: 138,00 kv
Area: areaname (num) Modify.... Modify. .. L [Modfy...
Zone: zonename(num) Remove Remove Remaove

(1) Choose (1) Choose...
(2) Choose (2) Choose...
(3) Choose (3) Choose...
(4) Choose (4) Choose...
(5) Choose (5) Choose...
(7 Choose... (6) Choose...
1| 7 Choose... (7) Choose...
1 14|08} Choose...
# Modify... Remove
Modify... Remge
||
(1) Choose...
(2) Choose...
(3) Choose...
] |[4) Choose...
Set to Default System State
Modify... Remove l ‘
i — l Set to Default Input Data ‘
—
1
1

I Save To File J

Load Fram File

To apply customizations to this Bus View, I v‘
choose the from dropdown at the right

l Save ] [ Delete I [Rename

[F=3ECE ©53

© 2023 PowerWorld Corporation
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@ Oneline Diagram Creation and
Tools
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Building Onelines

* Oneline diagrams enable easy visualization of power
flow and other analysis results.

* A diagram need only be created for a desired subset
of the system; Simulator always models the ENTIRE
system in calculations.

e Simulator will automatically link an open oneline to
the existing power system model.

* A power flow case can be modified from diagrams or
text-based Case Information Displays (more in the
next section).
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Building Onelines

* Click the File Menu and choose New Oneline
e Simulator will switch to Edit Mode if not already

* Includes the ability to insert pre-defined
— U.S. state and county borders
— Canadian Province borders
— World Country borders

* Select Draw ribbon tab = Auto Insert =2 Borders

— Select Options tab. Adjust line color and thickness if
desired.

— Choose TX — Texas from the PowerWorld Library 2>
United States tab

— Select the borders and map projection (under the
respective tab). Click OK.

— Repeat for Texas Counties
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Map Projection

e Simulator supports three projections for representing
earth in two-dimensional space
— Simple conic
e Suitable for North America only
* Latitude lines are curved; longitude lines are radial

— Mercator: Latitude lines are straight, form rectangles with
longitude lines

— Alaska (Albers Conic): similar to simple conic, but longitude
is centered on Alaska

* Once a projection is selected for a oneline, it should
be used for all mapping and GIS functions so that
objects are drawn in proper relation to one another
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Built-In Geographic Borders
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Built-In Geographic Borders:
With US Counties

i
> fﬁ;ﬁ@
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Built-In Geographic Borders:
Entire World
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@ .
S ooming

Zoom ribbon group under the Onelines ribbon tab

— Zoom in and out buttons
— Rectangular zoom selector
— Zoom percentage

* Mouse wheel zooming
— “Enable Mouse Wheel Zooming” checkbox on Simulator Options dialog,

Oneline - Visualization page

e /Zoomlin
— Ctrl-Up Arrow key

— Ctrl-Page Up key zooms in quickly
— Ctrl-Alt and use left mouse button to select region on which to zoom in

e Zoom Out
— Ctrl-Down Arrow key

— Ctrl-Page Down key zooms out quickly
— Ctrl-Alt and use right mouse button to select region on which to zoom out

I1: Case Editor and One-line Diagrams © 2023 PowerWorld Corporation
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Panning

e Left-click and drag on empty space in the one-line

* Keyboard Shortcuts

— Pan Up

* Up Arrow key

* Page Up key pans quickly
— Pan Down

 Down Arrow key
* Page Down key pans quickly

— Pan Left

* Left Arrow key
* Home key pans quickly

— Pan Right
* Right Arrow key
* End key pans quickly
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Building Onelines

e Zoom in, centered on Sterling
County (OK if not exact) T L]

~ ¢ Select Draw = Network =2
Bus

e Click on the oneline

e Enter 3058 in Bus Number

— select Find by Number, if
necessary, to view bus info

* Select OK to place the bus
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Building Onelines

* Repeat this procedure, entering buses 3059,

3060, and 1020.

* Oneline should look similar to the following

Left-click a bus and drag
to relocate it. When
“handles” are active,
you can also click and
drag an endpoint to
stretch the length of
the bus
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Auto Insert =

5|'i'3'ﬂ Insert  Defaulk Drawing Values. ..
Pale

Automatic Line Insertion

* Lines between buses can be inserted manually.
* |tis easier to use automatic line insertion.

* Select Draw = Auto Insert = Lines
— Clear “Insert Text Fields” checkbox
— click OK

— lines joining buses are automatically added,
optionally with circuit breakers and pie charts
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Automatic Line Insertion

Optionally set a
minimum kV level of

Minimum KV Level 0 = [Default Drawing Values]

|Ines to be Inserted/ T ——
nsert Equivalenced Obje
Clear “Insert Text & fnsert =g oo

7 Use Only Selected Buses/Substations

Fle I d S” fO I th IS exam p I e [ ] Insert Pie Chart for Lines with no Limit and Bus Ties
B Insert Multi Section Lines
Optionally use only | tdentifying Bus Ties
Selected buses (avallable -< Maximum P.U. Impedance for Bus Ties  0.00100
. f I . . . B Do not insert stubs for bus ties
IT'a S€ eCtIO nisad Ct IVE) [ ] Only insert a single drouit breaker
N—

Options for branches o Cancel e

with very low impedance
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Automatic Load, Generator,

and Shunt Insertion

* Loads can be inserted manually using Draw =
Network = Load

e Easier to use automatic load insertion

* Select Draw = Auto Insert 2 Generators...

— Select default options
— Click OK to automatically add generators to
displayed buses

 Automatic Load and Switched Shunt Insertion
are also available, as is Lines, Gens, Loads, and
Shunts in a single action
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Auto Insert Lines, Gens, Loads, and
Shunts

Automatic Insertion of Lines, Gens, Loads, an... W & NewOnel.pwd — O
Minimum KV Level % = Default Drawing Values
B Insert Text Fields IG SPRING~1
B Insert Equivalenced Objects R
Llze Only Selected Buses/Substations T TERLING C~2

[ ] Insert Pie Chart for Lines with no Limit and Bus Ties

80.96 Mvar
B Insert Multi Section Lines

Identifying Bus Ties
Maximum P.U, Impedance for Bus Ties  0.00100
B Do not insert stubs for bus ties

[ only insert a single dircuit breaker TERLING C~1

QK Cancel Help

STERLING C~3

124.2 MW
12.7 Mvar
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Moving Oneline Objects

* To reposition a bus, left-click and hold the left
mouse button, drag the bus to the desired
location, and release the left mouse button.

— Note that all attached (and anchored) objects move
with the bus.

— Individual objects such as generators and loads can
be repositioned similarly.

* To reposition the entire oneline, click on the
diagram (not on a specific object) and drag.
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Moving Oneline Objects

 Keyboard shortcuts
— Left-click on and select object(s) to move
— Shift-arrow keys (up, down, left, right) move in small steps
— Shift-Page Up moves object(s) up in larger steps
— Shift-Page Down moves object(s) down in larger steps
— Shift-Home moves object(s) left in larger steps
— Shift-End moves object(s) right in larger steps
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Modifying Line Routing

e After selecting a line,

handles appear at each @R iEion el pa
vertex i) e e e Oy sty (R (= (@
Run Mode e @éﬁ;kgﬂmundv nd_l'cam:v Selectby |2 | Formating Clipboard| Zoom
— The cursor changes to a s e -
" ) [®) NewOnel .pwd ==
cross-hair” symbol when
moved over a handle.
— Click and drag to move the
vertex

 To add a vertex, hold down
the Ctrl key and left-click at
the desired insertion point

* To delete a vertex, hold
down the Ctrl key and left- Handles Appear
CIiCk On the Ve rteX Edit Mode ¥ =65.97 Y = 115.33 Selected object X = 23.00 Y = 89.19| Viewing Current Case
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Drawing Grid

* Aninvisible drawing grid helps align oneline
objects. By default, all objects snap to this grid.

* Hold done the ALT key while moving an object
to temporarily disable “snap-to-grid”.
* To enable/disable the grid:

— Select the Options ribbon tab = Oneline Display
Options

— See Snap Objects to Grid section on the
Grid/Highlight Unlinked page.

— Can change the spacing, display grid lines, etc.
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Display Grid Lines

) Oneline Display Options

Select Option Category Grid/Highlight Unlinked

Animated Flows
Display Object Options Snap Objects to Grid Highlighting of Unlinked Objects

Display Options ; "
Geg r; hp e rdinates B snep to Grid (These settings apply to all onelines)
ﬁﬁmﬂmm‘amo ¥ Grid Spacing 100 = B Highlight Unlinked Objects with Color -
Pie Charts/Gauges ¥ Grid Spacin - Minimurn Highlighted Object Pixel Size 252
Substations pacng Lo i ? -
ThumbMail View Extra Width for Highlighted Lines (pixels) 0=

Display Grid Lines on Oneline
B Display Unlinked Elements in Run Mode

@ Display Grid Lines on Oneline - (This setting applies to all onelines)
Horizontal Show Every _1 =

Vertical Show Every e

Gridline Color

Anchor Options

(] Temporarily Disable Anchors

[ Do not prompt regarding relinking objects after dragging

oK Apply Sz:igspeﬁ?rs Cancel Help

I1: Case Editor and One-line Diagrams © 2023 PowerWorld Corporation 56



Adding Circuit Breakers

e Circuit breakers are used to indicate status of lines
and transformers (not true breaker representation).

e Location of circuit breaker on the line does not matter.
Typically one at each end, automatically inserted.

B To Insert, select Indication = Circuit Breaker, then
click on desired location on transmission line. Verify
the Near Bus and Far Bus values are correct
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Inserting Pie Charts

* Pie charts are usually automatically inserted.

& — An exception: Equivalent lines or other lines with
no MVA limits do not have a pie chart

* For manually inserting, select the Draw ribbon
tab, Pies/Gauges = Line Flow Pie Chart. Then
click on the line midpoint.

* The pie charts are used to graphically indicate
the percentage loading of each line.
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Undo Oneline Actions

* Accidental edits on oneline diagram can be undone
 Found on Draw ribbon tab (or use Ctrl+Z)
* Does not work with Case Information Displays

* Does not affect changes to power flow case (e.g.
Deleting Object(s) and Record(s))

Case: ACTIVS5g2000102example.pwhb Status: Paused | Simulator 23

ions Add Ons Window

; ra i ols
Auto Insert + Metwark ~ Field 7 Select Region Anchars Undo Oneline Maove/Formattin : ]
Edit Mode Q & Q & / g & R

Default Drawing iz Aggregation v | Pies/Gauges v i iRectangle ~ o1, Paste Paste Special & =) A

Palette Select b .
Run Mode for~  Objects Mot on Oneline g Background ~ | Indication Criteriay i_‘f'_.";alnside - Eeas Layers 613.9% -~
Mode Quick Insert Individual Insert Select Kl Formatting Clipboard Zoom ] ~
Edit Mode Lon = -101.05977 Lat = 31.85719 Viewing Presen t
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Undo Oneline Actions

* Oneline actions are stored in system memory

* Memory limit for undo action can be adjusted in the
Options ribbon tab—> Simulator Options 2

Environment page

Memory limit ——__||

) PowerWorld Simulater Options x

Select option category

» - Power Flow Solution
Environment
- Oneline

- File Management
.. Case Information Displays
Message Log
i~ Distributed Computing

v

\

Save to Aux

Environment

[C) Do Mot Solve Whie Animating (Display Only)

Play Animation/Solution Method
O Power Flow

() Optimal Power Flow

Solution Animation

[ Auto Start Solution Animation

() Auto Solve On Load

{All settings below are only saved to the Registry)
() show Log
(") Disable Showing Blackouts

anually Changing Generator MW

When Opening Case. ..

8 Open Associated Oneline Diagrams
If Assodated Oneline Diagram is Mot Present:
@ Auto Open Bus Records

8 Prompt for comment when saving case
@ Frompt for saving modified case
Auto Set Present as Base for Difference Case Tool when Loaded

o MNever
(O Only if base has not been set yet
O always

Reset Default Positions and Styles for all Dialogs

{all settings below are only saved to the Registry)
Custom Colors

Edit Colors

Clock Style
© none

() Dialog

(O Status Bar

Measurement System
© English
() Metric (51)

Recently Used File List Entries 20

Undo Memaory Limit Per Oneline 50 = Megabytes
Touchscreen

() show Touchscreen Menu

Tap Correction

Low High

Cancel
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Line Navigation Arrows

* Used with branches whose
end points are not visible

 Small arrows appear where e
the branch exits the
present window

* Clicking on arrow will pan
to the other end of the

* _-=—STERLING C~2

branch How fast to pan

* Options for using Set to 0 to disable
navigation arrows found at
Simulator Options 2 e e —0lB
Oneline = Line Navigation e
Arrows

Show hints about other end
of the line
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o

Show Inserk
Paletke for =

Auta Insert =

Cefault Crawing Yalues. .,

[uick Insert

Bus Palette

Select Draw = Palette For = Buses

* select a displayed bus to see its displayed and
undisplayed neighbors

Define a Filter. Options =

P pwd
Histaory List ~

Help

Displayed (&)
EIG SPRIMG~1 (1020} 115.0
STERLING Cr1 (3058) 230.0
STERLING Cr2 {3059) 115.0
STERLING C~3 {3060) 18.0
STERLING C~7 {3111) 115.0
SILVER 1(3042) 115.0

Undisplayed Neighbors
ODESSA 1 10 (1081) 230.0
CHRISTOWAL 0 {3018) 230.0
SILVER O (3041) 230.0
WINGATE 0 (3053) 230.0
STERLING C~4 {3061) 18.0
STERLING Cw~5 (3062) 18.0
STERLING Cw~6 {3063) 18.0

2 RLING C~3 (3060) 18. D

All Undisplayed (90)
ALPIME 0 {1030) 115.0
ANDREWS 0 (1040} 115.0 |
BIG LAKE 0 (1044) 115.0
BIG SPRIMN~10 (1061) 115.
BIG SPRIM~11 (1062) 13.8
BIG SPRIN~12 (1063) 13.8
BIG SPRIN~13 (1067} 115.1
BIG SPRIMN~14 (1025) 115.
BIG SPRIM~15 (1026) 13.8
BIG SPRING~2 (1021) 13.8
BIG SPRIMNG~3 (10841 115

C

LING C~2

P

5.0 MW

6.5V
1.1 Mdvar
ER 1

TERLING C~1

gSTERLING C~3

124.2 MW
12.7 Mvar

Select a displayed bus;
see displayed and
undisplayed neighbors

\ Insert undisplayed
buses by dragging
from the palette to

the oneline

I1: Case Editor and One-line Diagrams
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Bus Palette

e Add buses 3111 and 3042

— select STERLING C~2 115 bus (3059), drag
STERLING C~7 115 bus (3111) over bus 3059

— select STERLING C~7 115 bus (3111), drag SILVER 1
115 bus (3042) to oneline over bus 3111

* Lines and Loads are auto inserted by default

idwest. @
||||||||| | [ Options = ] | ? Help |
DDDDDDDDD (5) Displayed Neighbors U .
ADM NRTH 53) 138.0 KEYS X X
CATERPIL {32370) 138.0 KEYS how Dialeg after Insertion
FARIESPK (32371) 138.0 o1pou .
S B3¢ oot Default can be
N 27TH (32364) 138.0 01WYL Export All Undisplay List
01KAM
ssssssssssssssssss
00000 h ° .
sl change CIICKIN
— uto Insert Options.
v Auto Insert Lines after Each Insertion

Amps v AutoInsert Lines, Gens, Loads, And Shunts .
Bus View Optlons
Quick Power Flow List
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Simulator Online Help Files:

Context Sensitive

* Move your cursor over one of the generator
objects on the oneline diagram.

* Press F1 key.

* This will bring up the online help for Simulator and
take you to the help regarding that particular
object

* Try this for loads, lines, etc...

* This will also work for
— Object Dialogs
— Case information displays
— and everywhere throughout Simulator
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I1: Case Editor and One-line Diagrams

Add a New Bus

Oneline diagrams can also be used as case editors to add or

remove power system objects
Example: add a new
generator at Big Spring

Switch to Edit Mode

Choose Draw = Network
- Bus

Click on the diagram near Big
Spring

Simulator suggests a new

bus number, 8161

Give it a name, e.g.

“Big Spring Wind Farm”

Set Nominal Voltage to 34.5 kV

Bus Options »

This will insert a ne

Bus Mumber

Bus Mame

Labels ...

Substation

Data
Maintainer

(_JRight
Ciup
O Left

(:] Down

Change
Change
Chan
Chan
Chan

Bus Information

Crientation

OK

=]
o & E @ g a8 8
[ T

w bus in the power system data model

8161 £ Find By Number |~ Find ...

Big Spring Wind Farm Find By Mame

ominal Voltage 34.5| kv

Mumber Name

= Far West

= Bay City

isplay  Attached Devices Geography Custom  Stability

Shape

0O Rectangle = 2.00

Scale

Sl ™ [ width with
{_J Ellipze Width  0.150 =) Size
Link to Mew Bus
5 Sawve to Aux C

View Area Dialog

View Zone Dialog
View Owner Dialog

View Substation Dialog
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Add a Generator

e Click on the new bus

* Enter parameters
— MW setpoint
— MW limits
— Mvar limts
— Fuel and Unit Type

* On Display Information
tab, optionally change
Orientation to “Up”

I1: Case Editor and One-line Diagrams

Generator Options

Bus Number 8151 = Find By Number Status
- ) ) ; () Open
Bus Mame  Big Spring Wind Farm Find By MName o Generator MVA Base
Closed
D 1 Find ... 100.00
Area Mame  Far West Fuel Type  menew\WuND (Wind)| [Pw=12] [B ~
Labels ... UnitType  WT (Wind Turbine) | [PW=15] [EF ~

Choose Draw =2 Network = Generator

Display Information Power and Voltage Control  Costs  Fault Parameters  Owners, Area, etc  Custom

Power Contral
MW Setpeoint

Min, MW Qutput
Max., MW Output

Voltage Control
Mvar Output

Min Mvars

Max Mvars

2
3

[

100

0.000

200

0.000

-100

100
Mvar Capability Curve

Wind Control Mode

Maode MNone

Power Factor

QK Save

1,0000 =

MW Output 0.000
B Available for AGC

Part. Factor 10.00

B Enforce MW Limits during automatic control

B8 available for AVR

[CJ use Capability Curve

-

Save to Aux

Regulated Bus Mumber 5161

SetPoint Voltage 1,000000
SetPoint Voltage Tol 0.00000
Remote RegFactor 100.0
Line Drop Compensation

Use LDC Mo w
Xcomp

Recomp

Voltage Droop Control

MName

Find... Clear Add...

Cancel Help
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Add a Transformer

Choose Draw = Network = Transformer.

Click on the new bus. This begins process of inserting
the transformer.

— Branches are drawn as a series of line segments

— Optionally move cursor to desired location, then left-click to
enter a segment. (Sometimes useful for lines, but
transformers often look better without intermediate
segments)

— Double-click on Big Spring™1 bus to terminate.
Note: Clicking and dragging mouse when drawing

transmission lines is usually NOT recommended. This
will produce a curved line with many segments.

I1: Case Editor and One-line Diagrams © 2023 PowerWorld Corporation 67



Add a Transformer

{_ Branch Options = O X
* Enter
i B To B Circuit
romELe @ 5us red = Find By Mumbers
Mumber 81561 1020 1
m = Find By Mames
p a ra e e rS Mame  Big 5pring Wind Farm BIG SPRINGm1
Find ...
Area Mame  Far West (1) Far West (1)
B From End Metered

Morminal kv 34.50 115.0

X O O 8 _— _— Default Owner (Same as From Bus)
— [ru—
° Labels ...
\ Owner, Area, Zone, Sub Custom Stability Geography
Display Parameters Transformer Control Series Capacitor Fault Info
L]
— I < — o Sta Per Unit Impedance Parameters MV A Limits

(O open Series Resistance (R) 0.003 Limit & 300
O Closed W Limit B 0.000
[ ] [ ] .
L I m I t A — FrOEVICE Type Shunt Charging (B) 0,000000 Limit C 0.000
I -—— P o e
w— Transformer | Shunt Conductance (G) 0,000000 Limit O 0.000
Allow Consolidation  Magnetizing Conductance 0000000 Limit E 0.000
3 O O Lenath 0.00 = Magnetizing Susceptance  0.000000 Limit ﬂ
) Limit G 0.000
Calculate .
Lirnit H 0.000
Impedances > Mote: All Impedances above are in per unit on _—
the system MVA and Voltage bases, Click Limit I 0.000
Mormal Status following button to edit on Transformer Bases. .
O Open Limit J 0,000
O Closed Has Line Shunts Line Shunts Limit K 0.000
Convert Transformer to Line Exchange From and To Buses
D-FACTS Devices on the Line Has D-FACTS
Ok Save Save to Aux Cancel Help
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Saving Views

* Save favorite settings TS
of oneline location, il
zoom levels, and
other parameters

— r i g h t_C I i C k’ Display Information

B 5ave Display Information in View

O Save View Level

- = aei Lavers =
- =~ W
b ] SRUE A
: NEw Dave View T

Conkouring. .. L5 ) Lisk -
v Tools = Display = <0 ¥iew T
Bckive

.| For information on how to automatically rotate through a list of
Saved Views, see help on Keyboard Shortcuts,

Link To Oneline Display Options Settings
Save Link To Oneline Display Options Settings

save/edit/delete view, e T e

or toolbar button Y-Coordinate 11905555

- i d e nt ifi e d by a Contour Information
S p e C i fi e d n a m e (] 5ave Contour Information in View

Contour Object  None

are the upper lefthand corner

Hidden Layers

B szve Hidden Layers
Layers which are presently hidden

Contour Field MNone

— a C C e pt c u r re n t 8 save Contour Color Key Location and Size {If Shown) (all other layers will be shown)

Delete o OK

settings, or specify

X cancel Save to AXD... Load from AXD...

your own

 Example: Save
Current View as
“Sterling City”

Spedfy a name for this view,

Sterling City
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Showing Entire One-line

Eg“ * To view the entire oneline, click the Show

v Full button on toolbar.

Zaan ]

 Zooming level and screen center is

immediately changed so all objects on the
oneline are visible.

e Can return to “Sterling City” View from
Onelines - Save View - Sterling City
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Auto-Inserting Buses

* Buses and substations may also be auto-
inserted if geographic coordinates are available

 PowerWorld Simulator’s pwb format has long
supported geographic coordinates for buses,
substations, and other basic network elements

* EPC file format has recently added geographic
support — most WECC cases have at least
partial geographic coverage
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Auto-Inserting Buses

* Choose Draw = Auto
Insert = Buses...

e Select “Longitude and
Latitude stored with
substation records”

 Make sure you use the
same map projection the
rest of the diagram uses

e Select “Auto insert
transmission lines when

finished”

* Choose OK, Perform Auto
Insertion

Auto Insert Bus

Choose source of bus location information

() Longitude and Latitude stored with data records
(®) Longitude and Latitude stored with substation records
() specify file containing the location information

File contains data on
Longitude, Latitude

¥, ¥ coordinates

Map Projection

(@) Morth American (simple conic)
() Entire World (Mercator)

() Alaska (Albers Conic)

Auto insert transmission lines when finished
Insert bus only if not already shown on the oneline
[ ]insert Selected Objects Only

K, Perform Auto Insertion Help Cancel
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Automatic Insertion of Transmission

Lines

* From here, if we wish,

. Minimum KV Level = efault Drawing Values
we can edit the Default e A

@ Insert Equivalenced Obfects

D raWi ng Va I u e S ( a I S O Use Only SelectegBuses/Substations

[ ]Insert Pie C far Lines with no Limit and Bus Ties

available from the Draw e —
Identiffing Bus Ties

a n d Options Ri b bo n S) ximurn P.U, Impedance for Bus Ties  0.00100

B Do not insert stubs for bus ties

o CIiCk the button to Open/ (] only insert a single drevit breaker
Default Drawing Values ox

I1: Case Editor and One-line Diagrams © 2023 PowerWorld Corporation 73



Drawing Defaults: Formatting FUTURE

Oneline Display Objects
play VD]

* Changes made here affect only FUTURE oneline
display object insertions, not EXISTING objects.

* Click the Field Positions tab choose how fields
are automatically inserted around an object.

* Position columns appear in grid. Double-click a
position field to choose the type of field to
display, or use the Field Positions diagram to
set displayed fields.
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Color Coding and Drawing Values

Field Positions tab sets text fields automatically inserted (next slide)

© Default Drawing Values for New Objects

Select to Show Display Objects

Area

Background Object
Bus

Generakar

Interface

Load

M5 Transmission Line
Substation

Super Area
Switched Shunk
Transmission Lingf $FME.
Zone

kV Range _
and Color

: = =

Set Default Font

/

Transmission Line <FMR l Transmission Line Field Positions

[i=1[ES

\

Mom kY |Color |Fonk Size | Thickness |CE Size |Pie Size [XFMR Size |Line Gauge |Stub Size [Stub Space [Limit Limit Highlight [Limit Highlight
Color Highlighting [ Color Magnification

Lsed
1] =g00.00 50 2| 300 70.00 4.00 4.00 4.50|MNO ]
z[=200.09] 40 2| 250 s0.00 o EE 3.70 MO ]
o =300.00 [N 30 1 2.00 30.00 o :q 3.00 MO 0
4] zzon.o0 20 1 140 15.00 oo . 2,00 MO i
5| =100.00 15 1 100 800 s o 1.50 MO 0
0,00 10 1 060 300 oo oo 1.00 MO ]

v Use the default Font size For new text Fields {Ignaorelobie
[ Onky CubfiCopy Display Objects, Mot Power Syskem

—

Oneline/Bus View Background Calor

? Help

Save All To Aux File |

C0|

=y

=

e |

t-specific sizes)

Load All From Aux File |

Recommended Multi-kY Level Defaults |

Recormended Single-kY Level Defaults |

Set a default font size for

all new text fields

I1: Case Editor and One-line Diagrams

1/
Object default drawing
values for kV range
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Auto Field Insertion
Click the Field Positions Tab

Object Type Of () Default Drawing Values for New Objects

Select to Show Display Objects

Display Transmission Line Display Transformer  Display Transmission Line Field Positions

f' I d b 1 Background Object — .
I e S e I n g Display Area Mom kv Line/XFMR. Fields
N Display Bus 1 N
.r- Display D-FACTS — -
I I I O d I fl e d Display Generator ‘;j :ggggg B
Display Interface '
i 4| =200.00
Display Load From Bus
Display Multi-Section Transmission Lil 5| =100.00
Display Substation B = 0,00

Display Super Area
Display Switched Shunt

Display Transmission Line Display Tr
Display Zone

Click on Positions
to Add, Change,
or Remove Field

Type Displayed Set Default Font B Use the default font size for new text fields {Ignore object-specific sizes) Recommended MultiZV Level Defaults

"] only Cut/Copy Display Objects, Not Power System Records

Recommended Single+V Level Defaults
Oneline/Bus View Badkground Color Change

Close Help Save All To Aux File Load All From Aux File

* For example, to clear all fields from Display Transmission Line/Display
Transformer

— Click on afield, then choose Remove Field on dialog
— On confirmation for showing field for all voltage levels, choose Yes
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Full Oneline with Auto-Insertion

O L6

* Close the Default /? ﬂ
Drawing Values and ﬁ/:
complete the Automatic % LT

Insertion of

Transmission Lines

e
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Saving Cases and Onelines

e Cases are normally saved in PowerWorld Binary
(pwb) format

* Onelines are saved in separate files (pwd),
which enables them to be used across cases

* A single case may also have multiple associated
onelines (e.g. one with buses, lines, and
transformers, another with substations and
lines only, and another with areas and
interfaces)
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Saving Cases and Onelines

e Save the case with File = Save Case As...
— Use the pwb format

— Give it a unigue name, such as
ACTIVSg2000BigSpringWind.pwb

e Simulator will ask if you want to change the name of the
oneline. Choose Yes.

 The oneline may or may not save when the case is

Save d ’ S::-we Onelines when Saving Case
— Check the log to see if it saved. ) ey
. . . . . () Prompt Dialog
— This is a user option in Simulator 8

Options - Oneline - File.

* To save the oneline explicitly, choose File - Save
Oneline
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Finding Buses on Onelines

* On large onelines, sometimes it is time
consuming to find a particular bus. Rather, you
can use the Find Object on Oneline option
from the local-menu.

* This displays the Zoom, Pan and Find Objects
dialog.
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Finding Buses on Onelines

* To find a particular bus
— set Object Type to Buses

— use advanced search engine to locate the desired
bus by number or name

— select Pan to Object on Oneline to center the
oneline on the specified bus

* Find does not change the current zoom level,
unless Auto-Zoom when Panning is checked.
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Simulating the Case (Play Mode)

e Go to Run Mode and

select Tools = Play. = o
Single Saolution iimylatclr Restare ~
* Can interact with the e aver P s
oneline such as opening
a circuit breaker; note ,,
how flows redistribute _iss
%_SSTERLING C~2 ¥
* For example, return to i 7
Sterling City view and ® I
open transformer y T T Ll
. ~ L
between Sterling C~1 ot
and Sterling C~2 )
———L=_STERLING C~3
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Run-time Object Dialogs

 Pause the Simulation so.ve.v

(next to the Play button)  restore -

* To view/modify parameters for any oneline
object, right-click on the object and show its
information dialog (specific text varies by
object type).

* Many of these parameters can be modified,
with the results taken into account when the
simulation is resumed.
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Formatting EXISTING Oneline Display
Objects

e Default Drawing Values allow you to change
the default appearance of FUTURE display

objects
* To move, remove, or change formatting of
EXISTING display objects, make use of the
following to features:
— Selecting Multiple Objects
— Formatting of Selected Objects
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Selecting Multiple Objects

 Multiple oneline objects can be selected by different
mechanismes:
— Individually by left-clicking on objects while holding down Shift
key

— Using the Select buttons to select all objects in a region, available
in the Select ribbon group under the Draw ribbon tab.

* Hold Shift-Ctrl and drag with the left mouse button to select area that
encompasses desired objects

* Hold Shift-Ctrl and drag with the right mouse button to select area that
encompasses desired objects and to retain currently selected objects

1. — Using Select by Criteria, available in the Select ribbon group
under the Draw ribbon tab

e Suppose we wish to change the color of all 500 kV lines.
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Select by Criteria Dialog

e On the Draw

Ribbon,

choose Select

by Criteria

e Select “Display
Transmission——>
Line”

e Select a
Voltage Range

between 400 -

and 599

I1: Case Editor and One-line Diagrams

{{J Select by Criteria Dialog

Select by Criteria Set  Previous Select By Criteria Set Used

1 Save Aux

General Areas  Zones Layers

Save ( Save As Rename

Type of Drawing Object Filter
[ Background Line

(] circuit Breaker

(] Display Bus

[] pisplay Generatar

[] Display Load

[] Display Switched Shunt
[] pisplay Transformer

H Display Transmission Line
[ Field (Bus) ...-=

[] Field {(Generator) ...-=
[ Field {Load) ...-=

[ Field (Switched Shunt) ...-= N
I:I Field {Transmission Line) ...-> ----
[ Pie Chart (Branch) ...-= -

[l Group by Type
B List only Type isplay or Already Selected Above
Uncheck Al Reset To Defaults

Check Only Text Fields AddModify Filter. ..

[ select all Except what meets the above criteria
B select only objects in layers that are currently visible
[ Use a= a filter on presently selected objects

[ f OK, Select by this Criteria ]

x Cancel

Delete Load Aux

Area Mumbers  Find ...
B 2l Areas
Zone Mumbers | Find ...

B 2l Zones

Mominal Voltage
Max 599.00 = kv

r

Sy Min  400.00 (5] kv
[] all voltages
Layers
[« 1] (_JRange

0 Use Area/ Zone/ Owner/
DataMaintainer Filters

Edit Area/ Zone/ Qwner/
DataMaintainer Filters

? Help

© 2023 PowerWorld Corporation

Criteria sets
may be saved
for easy re-
use.

Objects can
either be
selected for
entire case,
or by specific
areas/zones/
layers

and by
voltage level
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[t
Wy
Format

I1: Case Editor and One-line Diagrams

Changing the Format: Line/Fill

Right-click on any line

that is already selected

to bring up the local
menu and choose
Format Selection...

Could also use the

Format option from the

Draw Ribbon

On the Line/Fill tab,
change Line Color

{0 Format Multiple Objects

Line/Fill Levels/layers Display/Size Font  Field
Line Options

Line Thickness 2

Dashed e

Line Color Change
Use Color 2

Fill Options
IUse Bglkground Fill
W OK ? Help

Line
Information

x Cancel

© 2023 PowerWorld Corporation

Color 2, used with
transformers (i.e.
for different
voltage levels)
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Oneline Diagram Enhancements:
Resize/Rotate Objects

* Ability to resize and rotate oneline objects
easily with your mouse.

Green Circle:
Rotation Point

i
Gray Square: O
For looks only
[ [

Black Square:
Resize Handle
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Screen Layers

 Add oneline objects to layers for customized views.
Select the Onelines ribbon tab = Layers = Define
Layers to create or modify screen layers

* Assign objects to layers using the Levels/Layers button
on the Formatting ribbon group on the Draw ribbon tab

L.UD Pu
Find Object on Oneline... 58 MW
" Oneline Display Options...
Screen Layers Pan/Zoom Control..
m % Ak a8 o | ?a&tn ‘ Records ~ Set - Colu Edit Screen Layers...
r L Show Layer v 1 Default Layer
F; By | Anchors Layer Name Shown Selectable In 1] o : )
oy Edit Mode Save/Edit/Delete View... v 2layerl
et i
] |£ | 1 Go to View r| ¥ 3layer2
Format... ﬂ ﬁ - . 21100 -P2|:||:| kY YES YES NO Contouring.. v 4layer3
e - 2 Ly VE VE [
| | = Layers i f{::;l l’ - s Difference Flows... r‘l 3 Layerd
Formattin ) (] 5/500 kv and Higher  YES YES MO Dynamic Formatting (Active Oneling)
6|Below 100 kY YE All Display Objects...

Load Display Auxiliary File...
Print Oneline...

Copy Image to Clipboard
Export Image to File...

Form Control
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Screen Layers

* Borders are normally added
to a Screen Layer called

Options

i E:LI @La}rers - 'a., 'a., Q&.
=54 ey

“Borders” (option for this S e
during auto-insertion) s
* View the existing Layers v S

from the dropdown

* Check or de-check Layer Name to show or hide the
layer

* Example: move all Generator, Load, and Shunt
Objects to a new Layer (tip: use Select by Criteria)
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Format Selected Object:
Level/Layers

E=R(EER X3

Change Stack Level Line/Fill | Levelsi2vers | Display/size | Font | Field
Stack Level Layers
i T|:||:u

|Default Layer - |

| Middle
Screen Layers © Base

Settings for resizing when zooming

Maximum Zoom Level for Resize 239200, 0000

Fonts and Ple Charts can be SEt /;,Minimum Zoom Level for Resize 0.0000 =
SO that they on Iy reSize / Mote: For fonts, this represents the zoom level at which
between pa rtICU Ia r z00m |eve|S the fonts and pie charts will no longer change size

|| Maintain Fized Screen Location [do not pan)

Set th ese va I ues tO fO 'ce a /]D taintain Fixed Screen Size [do not resize on zoom)]

display object to not move or /
resize | ' oK | | ? Help | | X cancel |
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Object Oneline Display Levels

* Objects are shown on oneline using four different
stack levels, base, background, middle and top.

e By default, different types of objects can have
different levels. For example, transmission lines are
level middle, while circuit breakers are level top.

12 Stack level can be changed by first selecting an object,
then using the Levels/Layers button on the
Formatting ribbon group under the Draw ribbon tab.
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Bring To Front / Send To Back

 What is shown on top is first governed by the
stack level

Objects within the same stack level can be
moved relative to one another. Go to the Draw
ribbon tab and choose the Bring to Front or
Send to Back buttons from the Formatting
ribbon group.

&7
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Format Selected Object:
Display/Size

Size of an

[ @] Format Multiple Objects =
Object Can be \ ||Linn.=_-,||'FiII I LevelsLayers DlSF'lEIB".I"SlZE Font IFiEld |
‘.L ) - Orientation
changed sz PO O gt
Width 10.0 = (O Up
Anchored ! Left
’i| Immobile / ~) Dawn
Setting an object as immobile — || ==~ -
will prevent you from moving |
the object by dragging it with ;

umber of Selected Objects

the mouse.

Objects such as generators have F __ [“? = | [ X conce ]J
an orientation which may be
changed
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Format Selected Object:
Font

Font '®] Format Multiple Objects E=EE
| Line,/Fill I Levels/Layers | Display/Size || Font | Field |
P ro p e rt i es Font Mame Size
Arial
Calisto MT - |8 -
Cambria 9 W
Cambria Math (|10 L |
Candara [ |11 3
Castellar 12 5
Centaur 14 |
Century 16
Century Gothic 18
Century Schoolbook 20
Chiller T2z i
\.‘ Effects Prewview
Bold [ underline I
[ rtalic [ strikeout
NFc:nnt Colar
Rotation Angle a :Nke Default | CO I O r a n d
~|
| ?re | [ X ||| Rotation
Angle
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Format Selected Object:
Field

[ @] Format Multiple Objects S
F| eI d I LineFill | Levels/Layers | Display/Size | Font |[;Field :
. Object Field
|nf0rmatIOn \~§ Object Type |Field (Transmission Ling)
Field | MW\MW at From Bus ~ | [ Find... |
i
Total Digits in Field 3
Digits to Right of Decimal 0=
P Field Prefix
/ i [¥] Indude Suffix
Change how the .
. « . |
field looks: digits,
decimal and suffix I
v OK | ? Help | | X cancel |
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Changing to Match Default Draw
Values

* If you change the Default

() Default Drawing Values — O x

Drawing Values, and then sooly These Values
wish to apply them to @5
EXISTING objects S
— Select one or more objects :E‘E'J':t“'“”
— Right-click on a selected & Font Name
object to bring up the local :::::ff
menu and choose Apply B Font size
Default Draw Values... elect Al Ursclect Al
— Select All and choose OK
W OK X cancel
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Reset Stub Locations

e After lines have already
been inserted, stub =
locations can be redone

— Reopen Default Drawing
Values

— Change the Stub Size and
Stub Spacing for Display
Transmission Line... for
appropriate Nom kV
level(s)

— Choose Auto Insert >
Reset Stub Locations...
and OK

)

Case Information

|E-:Iit Mode

Show Insert
Palette for ~

Fun Mode

Mode

I1: Case Editor and One-line Diagrams © 2023 PowerWorld Corporation

» BEBEEMT® -

Draw Orelines Tools

Q | Auto Insert -

o

Lines...

Interfaces...

Generators...

Logds..,

switched Shunts. ..

Lines, Gens, Loads, Shunts...

Reset 5tub Locations. .
Line Flow Pie Charts...
Circuit Breakers. ..

Line Flow Objects...

Buses,..

Substations. ..

Borders..,

Insert GIS Data From Shapefile

Options

4

T

4+

[
jare;
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Select by Criteria:

Choosing specific fields

* Selecting an
object type with
an arrow opens
a pane with
specific options.

* Example:
Transmission
Line Fields.

\

) Select by Criteria Dialog

Select by Criteria Set  Previous Select By Criteria Set Used

| Save Aux

Save ZRLE Rename Delete Load Aux
General Areas Zones
Type of Drawing Object Filmr\‘BChnnse fields
Ol () specified
[C] Background Line e :
[ circuit Breaker Fields
[ Display Bus

[ Display Generator

[ Display Load

[ Display Switched Shunt
[ pisplay Transformer

E] Display Transmission Line
[ Field (Bus) ...->

[ Field {Generator) ...->
[ Field {Load) ...-=

[ Field {Switched Shunt) ...->
a8

[ Pie Chart (Branch) ...->

["] Group by Type
8 List Only Types on Display or Already Selected Above

Check all Uncheck all Reset To Defaults

Check Only Text Fields AddModify Filter...

[ select All Except what meets the above criteria
8 select only objects in layers that are currently visible
Use az a filter on presently selected objects

x Cancel

[ o OK, Select by this Criteria ]

Show Only Commanly Used Fields

Check Al Unchedk A

s
T
m
=

Area Mumbers  Find ...
Bl Areas
Zone Mumbers | Find ...

B all Zones

Morminal Yoltage

Max  9999.00 = k¥
Min 0.00 = ky
B Al voltages
Layers
[« 1] (JRange
0 Use Areaf Zone/ Owner

DataMaintainer Filters

Edit Area/ Zone/ COwnerf
DataMaintainer Filters

/

Click OK to select all objects meeting the criteria.

I1: Case Editor and One-line Diagrams
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Choose specific Areas, Zones, or
Screen Layers

:'_" - - —
[ ] C h t h T b d B Select by Criteria Dialog —t i
O O S e e a S a n Select by Criteria Set [Previous Select By Criteria Set Used v] [m
h k h t t [ save | |[saveas |
C ec W a you Wan |G eeeee II.&.r IZones|Layers |
Layer
100-200 kv
230 kv
345 kv

500 kv and Higher
Below 100 kv
Default Layer

Checkall | | Uncheckall |

[ " OK, Select by this Criteria ? Help
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® Use Advanced Filtering in Conjunction
with Select By Criteria

* Click on the type of object you’re interested in and click
Add/Modify Filter... (or just double-click on the Filter
column)

[®) Select by Criteria Dialog E
Select by Criteria Set [Previous Select By Criteria Set Used v] Save Aux
[ Save ] [SaveAs ] Rename Delete
General | Areas | Zones I Layers |
) : - Choose fields
lT:|YDBE of Drawing Object Filter @ Al . . rea Mumbers
us ---- VK
[ cCircuit Breaker F— L
Mame All Areas
e Number - |
A = : i — Zone Numbers
[7] @ Adwvanced Filters for DisplayBusField - -
O Select Filter Type
E CObject will meet the filter if the linked Bus meets the advanced filter
Filter Name [ Gen Mw > 50 v
[ Save ] [ Save As ] [ Rename ] [ Delete ]
0 ["| Pre-filter using Area/Zone /COwner Filters Logical Comparison
Enabled (normally chedked) @) AND OR Mot AND Mot OR.
D I Condition 1
[ Generators * | greater than v] 50 [ ass
& []use Another Filter
Clsg Delete [~ Enable Field to Field Comparisons
Se
1 [¢Eilter] L@ﬂ eeeee ] [ ?ﬂelp ] [xgancell
[ o OK, Select by this Criteria ] ? Help
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O
Applying the format of one object to

another: Copy Format

* Select a group of oneline objects and then click
the button Copy Format Weab=1

— This will copy all the attributes that are the same
across the selected objects

* For example: If all objects have a fill color (suppose they
are RED), then it will copy this. But if some objects are
RED while others are BLUE, it will not copy this attribute.

F;_li.. Anchors
(T | ii' |

Format...

Ty | | ZZLayers -

Formatting F
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Paste Format

e After you have chosen to Copy Format, then the Paste
Format button will be enabled. a1

 Now select another group of objects to apply the
copied formatting to and click the Paste Format

button s P

— Only attributes that were T -
the same across the copied 7Line Dashed /Font ame
selection will be enabled. e

— Check the attributes you *’Ft”“ﬂ' |
would like to paste and [sdeam |  [unsskctr]
click OK O (X o)

I1: Case Editor and One-line Diagrams © 2023 PowerWorld Corporation
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Deleting Objects

* If you press the Delete key (or choose Delete from the Draw Ribbon)
with one or more oneline objects selected, Simulator gives the
options:

— Delete Object(s) Only: remove the oneline object, but do not change
the system model

— Always Delete Object(s) Only: also sets an option so the confirmation
dialog will no longer display (can reverse this in Default Drawing Values)

— Delete Object(s) and Record(s): also removes the object from the
power system model

e Example
— delete the Big Spring shunt,
(0] bJ ect on |y Qﬁlil?neg-lgusﬁuuaj;ct(s} you are cutting has an associated power system record(s). Please select one of the
— |t iS rem Oved frO mt h e | Delete Object(s)Only |  Always Delete Object(s) Only | Delete Object(s) and Record(s)
oneline, but still present in el Cancel
Case Information

Display and Bus View Oneline
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Bus Fields

* Fields can be entered automatically (Default
Drawing Values) or manually by

— choosing Field and then a specific type from the Draw
ribbon tab.

— Making a selection on the diagram, then right-clicking
for the local menu, then Add New Fields Around
Selection...

* Bus fields show information about bus devices,
= including loads and generators.

AR Can choose type of field, digits to right and left of
decimal, and whether or not it is anchored.

— Example: Add “Bus Voltage (p.u.)” at Big Spring
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Line Fields

s« |Line fields show information about
transmission lines and transformers.

* For line fields, flow is always specified at an
end of the transmission line or transformer.

* End is normally determined automatically by
Insertion point.

* Fields are available for many other types of
oower system objects (generators, loads, DC
ines, and many more)
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Oneline Local Menu

* Right-clicking on an empty portion of the
oneline displays its local menu. The local menu
is used to
— Print the oneline
— Save entire screen to file as a bitmap

— Copy/save oneline in Windows metafile format,
which is more versatile than a bitmap

— Open Display Explorer
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Oneline Local Menu

— Find objects on the oneline
— Pan/Zoom Control

— Show Oneline Display Options; this display is used
to customize the appearance of the oneline

— Edit screen layers and show layers
— Perform contouring (covered in a later section)
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Oneline Local Menu

— View difference flows (covered in a later section)

— Toggle flow visualization; switch between
displaying actual flows and PTDF flows (covered in
a later section)

— Save/edit/delete view
— Go to view
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i Oneline Display Options:

ioneline Display

Display Options P
: Covered in
Another Slide_ | N
[®] Oneline Display Options = L .
PY . — —=1 later section
eX p a I n S tion Category Display Options /
S:;'T:tegb':.!:; Ontions s[:sT:Ia\,r Dlett.zil Emphasize Specific Objects
EEEoH T © Corve |
Gelogr.laphlyf':nor;linates  Moderate [ Do Emphasis Emphasis Filter
Eﬂglc-ln,,"glghllght Unlinked © Minimal [ set as Default Background O pt ions fo r
Pie ChartsGauges ) Custom | Set...
Substations H 121
Trimbnd vew - | 1 visualizing out-of-
A= [¥]Use Absolute Values for MV Line Flows Visualizing out-of-service EIEF“E”EK
(These settings apply to all on s)

service elements

[[Juse Absolute Values for Mvar Line Flows

H 1 [Joraw an ' through offine generators

FIOW flelds SpeCIfy d [] Use Absolute Values for Interface MW Flows [[use dashed IinesEI ’
near and far bus_ / #= [¥] Enable Mouse Wheel Zooming (&l Onelines) [ giink Blinking DpﬁD'TS_ .

. . . [ show Oneline Hints {All Onelines) ad
This implies a o oo

. . [ Edit Oneline Browsing Path

dlreCtlon, SO ad (These settings apply to all onelines)
negative sign is
normally displayed
for flows in the
opposite direction.
Check this box to
NOT show the
negative sign.

[ W OK l ’ Apply ] [x{:anoell [ ?Help
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115 B

ioneline Display

Display Object Options:

General Options
[ Oneline Display Options | (5 |
Select Option Category Display Object Options |
C h oose .:.J:n'atel_u'n's' Tz General Options (All) | Circuit Breakers Ea C h t ime t h e
Display Options .
w h ere tO Geography/Coordinates Percent of Injection Group/Cwner object height used by name: 33.33 = d IS I d I"EfreS h es
Grid /Highlight Unlinked ’
rid/Highlight Unlin
1 \ Memo Generator, Load, and Switched Shunt Display Objects Transformer Symbal
show circult — arts/Gauges i the generators
Substa g Displary CIu:useu:_I Circuit Breakers in Generators, @ Default
breakers ThumbNail View Loads and Sutched Shunts © Cols “rotor” will rotate
Iy Display breakers on... .
> et o this amount
Generators
Switched Shunts
S h oW (Open drcuit breakers will always be shown)
Generator Display Objects
selected
. . . w ) . Change in Gen Rotor Angle =
field inside \ VIDiplay Rotors in Generators o/ efresh (degrees): of Change appearance
Show Field Inside Generator . . .
generator T Digts _ Decmas |~ of MS Line
|No Field ~| [ Find... | ( . .
intermediate buses,
Relative Font Size  Small .
Dynamically decrease the font size so that the T inside genera re I at|Ve to en d
buses
102 MW 50 MW Multi-5ection Line Display Objects Bus Field Voltage Option
Intermediate Bus Rotation Angle: 0= @ Voltage in Per Unit
() Voltage in kv
Intermediate Bus Relative Size: 1.00 = S I O ] Iy affe Cts B us
Mate: Only for Bus Fields 1 —
One Voltage Fields
5 QOpt
LN - o] (Kew) [7n
=]

I1: Case Editor and One-line Diagrams
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ioneline Display
Dpkions. ..

Display Object Options:

Circuit Breakers

Choose the
circuit breaker
shape

_
L]

/

= OAQVO

RS

A

‘) Oneline Display Options

L N

|-|:|— =] g

Select Option Category

Animated Flows

Display Options
Geography/Coordinates
Grid Highlight Unlinked
Mermo

Fie Charts/Gauges
Substations

ThumbMail View

Display Object Options

| General Options (All) | Circuit Breakers |

Circuit Breaker Display Objects

Normally Closed Outline Calor

Presently Closed - Uze Fil
Presently Open - [ use Fil

M Iy
ormaty -pen Cutine Color

Choose outline
and fill color for
normally open
and normally

Fill Color

Fill Caolar

Presently Closed - [¥] use Fil - Change
\ Presently Open - DUEE Fill - C|OS€d CerU|t
. shere breakers

‘R&dﬂlﬁe v'

I
Ellipse
Triangle
Rounded Rectangle
Diamond
Switchgear
Earthing Switch
Pale Top Switch -

J K Apply  Auto Pole Top Switch SE?;EESSF';WS [ x Cancel ] ’ ? Help
= . .

SE@R 4 AL

s X

I1: Case Editor and One-line Diagrams
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E Display Options Tab:

Set Custom Detail

Dpkions. ..

L] L]
* Display Detail *
I S p a y e a I [ Select by Criteria Dialog for choosing what to display Iﬁ

— Complete: ShOW Select by Criteria Set | ~ || (5ave Aux)
everythlng [ save | [saveas |

General |Areas IZnnes ILayers|

— Moderate: remove pie Typeoforanng bt e b
. . 4 ype of Drawing Objec ilter Area Numbers
charts and line fields L Msdgomd e -

[T all Bus Objects I
[T All Load Objects I All Areas

- Minimal: remoye ie [] all Transmission Line Cbjects ---- Zane Numbers
charts and all fields except
those associated with S

generators, loads, or x5 0E] I
shunts o o

[ all voltages

— Custom Detail: opens the Paopbrtee

- . - v Types on Display or Already Selected Above & Al Range
Se.IeCt by Crlterla d|a|0g [ Chedk Al ] [Undﬁeck.ﬁ.]l] [ResetTnDehults] - -
(pictured) to specify a (addprooty Fiter..
custom display detail by e e
area, zone, layer, and = 2 2 fiter on presenty selected object
other criteria

[ & OK, only show these ? Help
L.
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115 B

ioneline Display

Oneline Display Options:

Cpkions. ., .
Pie Charts/Gauges Page
Pie chart Separate Default styles for Generator,
percentag options for lines  LTC, and Shunt and user
e based o defined styles (used with pie

Line flows are

and interfa\es

[®) Cneline Display Options

\

=

= [ |

Select Option Category

Fie Charts)Gauges |

different at each
end of the line, this
specifies to always

imated Flows
Dispiyg Object Options
Display ions

Geography i inates -
GridHighlight Unli Lines | Interfaces | Pie Chart/Gauge Styles | Generdl Options (All) |
I':"h?m.o = - Fie Chart Style Gauge Style
Substa}jon;‘;* () Total power (MVA) @) Amp, Transf, MVA () Total power (MVA)
ThumbMail View () Real power (MW) () Max % Load Cont. () Real power (MW)
() Reactive pwr (Mvar) (7) PTDF () Reactive pwr (Mvar) () PTDF
; [ Always Use Limiting Flow [" Display Gauge Values in Percent

using Limiting Flow
Limiting Flow is normally the
higher value, but this can be
changed in the Limit
Monitoring Settings

When values are
higher than this /
percent, the
number will

e

Show Pie $harts /Gauges in Run Mode
7 )

Color, Size, and Percentage
|Dpen Paramehersl MVA |MW | Mvar |Amp |CTG IPTDF |

@ Amp, Transf, MVA
() Max % Load Cont,

chart/gauges other than lines and interfaces)

Gauge value

/ based on

Display
percentages in

<=

Use Discrete Map

Show Value P t 80.0 =
o Value Percen = Warning,/Limit Scalars and Colors

Normal Size Scalar, 10 =
Mormal Gdior
o

Percent Scalar | Color |
30,0 1.50
100.00 oo I

Make normal color the same as the
[Mline to which the pie chart or
gauge is anchored (if any)

& Only Apply Warning/Limit Colors

And Resizing to Monitored Elements

gauge instead of
unit values

appear inside the
I1:.CasehEdi1éor and One-line Di
pié char

’ X cancel

Save Options
to Case...

| [ Zrep

. Specifies the colors
and scales of pie
charts when values
are higher than the
percentage
breakpoint.

114



0 Oneline Display Options:

ioneline Display

Cpkions. ., o .
Pie Charts/Gauges Page, Lines Tab
|D§n Parameters | MVA |IMW i Myar | Amp | cTG | PTOF | |
Su b‘ta bS a”OW Separate I_Ise Same Settings From MVA
H H p— Lise Discrete Ma

breaprIntS for dlfferent ﬂ R iﬁfariin;ﬂli:'nifScaErs and Colors

measurement types 10| Percent Scalar | Color
80.0 1.50 33023
100.00 2,00 255

Uses same settings as MVA
measurements, so fields are
grayed OUt Make normal color the same as the

[ Jline to which the pie chart or [l
gauge is anchored (if any)

Only Apply Warning/Limit Colors
And Resizing to Monitored Elements

II Open Parameters ilmva | Mw  [Mvar |amp |cCTG | PTDF |

Spedal Formatting for Open Devices
Do Mot Scale Mormally Open Devices Use Special Open Background Color

Open Size Scalar 1.0 = Open Background Color

.

Special formatting options for < Open Border Width 3

Open ||nes Open Border Color -

Draw "X" symbal on pie chart

Cpen Symbol Color -

Make normal color the same as the
[line to which the pie chart or
gauge is anchored {if any)

\.

Cnly Apply Warning/Limit Colors
And Fesizing to Monitored Elements
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115 B

ioneline Display
Dpkions. ..

. Oneline Display Options:
Pie Charts Page, General Options Tab

[® Cneline Display Options

Y

=] |

Show current limit
set (selected in limit

monitoring settings) 7|

Show what is
being measured

Internal pie chart __—
background fill

Text font size /
relative to pie
chart size

These options only

Select Option Cateqory

/ l

_—

Animated Flows

Display Object Options
Display Options
Geography,/Coordinates

ThumbMail View

Pie Charts/Gauges |

[¥] show Pie Charts/Gauges in Run Mode
Only Show Pie Charts/Gauges if relevant data exists

[Lines | Interfaces [ Pie Chart/Gauge Styles | General Options (Al |

Highest zoom

The options on this tab apply to all pie charts and gauges &
Show Limit Set in Header
Show Style in Footer
Max. Zoom Percentage for Full Resizing 500.0 =

Min Pie Chart Font Size For Warning,/Limit 0= E

A |

— level for resizing

Minimum font

Background Color
aneIine Background v]

Pie Chart Relative Font Size

Small rl Large

Pie Chart Font Color -

size in the pie
chart

apply to Line and

Save Oplions
to Case...

[ X cancel ]

[ ? Help

[ Vo |

Interface pie
chart/gauges

[1: Case Editor and One-line Dia

grams

© 2023 PowerWorld Corporation

116



Pie Charts Options Ribbon

Click Options = Pie
Chart to reveal

Oneline Display Options & =SHICE X
Select Option Category Pie Charts/Gauges |
Animated Flows
Display Object Options [#]show Pie Charts/Gauges in Run Made
Display Options [¥] Only Show Pie Charts/Gauges if relevant data exists
Geography,Coordinates -
Grid /Highlight Unlinked Lines | Interfaces I Pie Chart/Gauge Styles I General Options (All}l
Memao ;
e chart Style : Gauge Stle :
Substations () Total power (MVA) @ Amp, Transf, MVA () Total power (MVA) @) Amp, Transf, MVA
ThumbNail View () Real power (MW) ) Max % Load Cont. () Real power (MW) (0 Max % Load Cont.
() Reactive pwr (Mvar) () PTDF () Reactive pwr (Mvar) (0) PTDF
[ Always Use Limiting Flow [ Display Gauge Values in Percent
Color, Size, and Percentage
| Open Parameters | MvA |MW I Mvar I Amp I CcTG I PTDF |
= Use Discrete Map
| Show Value Percent 005 Warning/Limit Scalars and Colors
Normal Size Scalar 1.0 = Percent Scalar Color
1.50
Normal Color 100.00 2.00 |GGG
==
\ o
Make normal color the same as the
[Tiine to which the pie chart or B Only Apply Warning/Limit Colors Sa m e Sett l n g
gauge is anchored (if any) And Resizing to Monitored Elements
Save Options
(o] [ T

I1: Case Edito

r and One-line Diagrams
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Jneline Display

Options...
A

O
Amps
o o

Options

<

Add Ons Window
Draw Grid - Dynamic
Flow Viz Type Actual MW - H

Pie Chart Style |Line Amp, Transf. Pov - |C
Use Limiting Flow |

Show Value B0

MNormal Scalar |1

MNormal

1st First Warning | B0%
1st Warning Scalar | 1.5

1st Warning -[customﬁ hd
2nd Warning | 100% *

2nd Warning Scalar |2

B e -

Limit Set Header

2nd Warning

Style Footer
Resize Only Monitored

Max Zoom Resize 500

4 F 4 F

Pie Font Size |50%
Background Method |Oneline Calor -
Specific Background White - .

Color as Anchor
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Background and Pie Chart Color
Example

Warning Percent = 60

Background Color for Warning Color = Orange
Oneline = Yellow Warning Scalar = 1.5

68%

Show Value Percent = 45
Normal Color = Blue

Normal Scalar = 1.0

50%

Limit Percent = 70
Limit Color = Red
i\ Limit Scalar = 2.0
79%

Pie Chart Background
Color = White
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Oneline Display Options:
Animated Flows Page

Show Animated Flows

Select Objects

~
We Display Cptions

)

/
/

Select OptionGateg i W
M a ke EE tEd o ory Animated Flows |
Display Object Options Show Flow Symbols fase Flow Sealing on Flows are based
ArrO WS move \ Display Options Show Flows On @ Actual MW Power Flow
[ragography,/Coordinates Branches [V Shunts () Actual Mvar Power Flow,
Gri light Unlinked [¥] Loads [7] Generators - on these ValueS.
Mema () Actual MW & Mvar Power Flow
;:fbgpaagéls_lil&auge 4 Animate () PTDF Percentage Flows
CI | C k t h | S b u tt on ThumbNail View Scale Speed of Flow (7 Actual MW & PTDF Flows
h Scale Size of Flow () Custom Float 1 Reset Animated Flow Offsets ]
to initialize the Flow Size and Scaling Options
| | |Set Size, Density, and Reference Values for this oneline Reference Values for Scaling M
arrows tO Mazx Line Flow 200 <
Size 70,0 = = Scaling Based on
' = @ Actual Flow Custom Float 1 Value 100.0 =
reasonable L Densty 10002 ) parcant Fow ol
Minimum Pixel Size for -
num be IsS. Maximum Zoom Level to Scale Size 200 == In-gervice Elements 0=
Maintain Density above Maximum Zoom Level —
)!
1 1 4 Flow Appearance Options
D e n S Ity a n d S I Ze | Symbol Shape Symbal Fill Color
Of A rFrows i@ Arrows () Squares Actual MW PTDF Color -
17¢ () Cirdes () Triangles Actual Mvar - PTDF Counter Flow -
S m bOl u Sed Animation Rate Fault P.U Amps - Custom Float 1 -
y U LUse Fill Color Show PTDF Counter Flow
Slower Faster
to show flows- | \
almost always Change to make
flows move faster
use Arrows Cza] | e >
E (014 Apply e X cancel € Help
o

I1: Case Editor and One-line Diagrams
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Parameters
used when

- Animating

Size. See the
next slide for
more info.
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How do these parameters affect the
Arrow Size and Spacing

* Arrow Size
— Arrow Size when NOT Animating Size

— Arrow Size when Animatino Size .
* Actual Flow ArrowArea ~ Size

— Actual flows higher than 2 times the FlowReference will not appear larger than a flow 2
times the FlowReference

* Percent Flow
* Arrow Spacing ArrowArea ~ Size *(

FlowOnElement
FlowReference

ArrowArea ~ Size * ElementPercentageFlow

1

ArrowSpacing ~ ——
i Density
Click the button Automatically Set Size, Density, and Parameters for this

oneline to get values that look reasonable for your oneline
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Example Variable Flow Size

43 MW 41

80 MW

59 M\

58 M
95 MW

14 MW

30 MW
200 MW

@ 200 MW 201 MW

: Case Editor and One-line Diagrams © 2023 PowerWorld Corporation

Animate Size = TRUE
Reference Size = 200 MVA
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Animated Flow Options Ribbon

* Notice that all the settings on the dialog are available

Click Options 2>

Animation to reveal

Flow Size and Scaling Options

[ Set Size, Density, and Reference Values for this oneline

Maintain Density above Maximum Zoom Level

Minimum Size in Pixels for In-service Elements 0=

Flow Appearance Options

Symbaol Shape Symbal Fill Color

[®] Oneline Display Options = | Sl | -,
Select Option Category Animated Flows |
Show Flow Symbols Base Flow Scaling on
Display Options Show Flows On @ Actual MW Power Flow
ooyt | Gondes D05 oo oo
Mema Loads Generatars 7 Actual MW & Mvar Power Flow
gﬁb(s:paaé;ffauges Animate () PTDF Percentage Flows
Thumbail View Scale Speed of Flow () Actual MW & PTDF Flows
Scale Size of Flow “) Custom Float 1 Reset Animated Flow Offsets

Reference Values for Scaling

Scaling Based on Max Line Flow 300 =

B ctual Flow
Density 10,00 = (O fercentFlow Max Load Value 300 =
MaXIMUT Zo0m LEVEl 10 SCale Max Generator Value 300 =

Custom Float

" Same Setting

@ Arrows () Squares Actual Mw/ PTDF Color -
() Cirdles () Triangles Actual Mvar Bl 7o counterFion [
Animation Rate FaultP.U Amps - Custom Float 1 -
0
- Use Fill Color Show FTDF Counter Flow
Slower Faster
Save Options
[ ¢ oK ] [ Apply ] to Case... [ x Cance ] [ ? ficip ]

I1: Case Editor and One-line Diagrams
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O

Density |10
Size 100000
Parameter | Actual

Anirmnaked Flow

Animate Size

Srale Speed

Mazx Line 2037

Max Load 2037

Max Gen 2037

Max Zoom Resize 200

Minirmurn Size in Pixels |0

Auko St

Flow Wiz Type |Actual MW & Myvar
m Fill | Lime

Mwvar Fill Aqua

Fault Fill [Jslack

rroFFil | [ elack

PTOF Courter Fil | [ 8lack

Symbol |Arrows

fnimation Rate 43

Tools Opkions add Cns Yiirdon
— s R Pie Chart =  Draw Grid - Cryniarmic For
i —w:natjm.d Misc Options Custom Hink
oneline Display |
Opkians. .. ' | Show

A FFAE]AF]4E

LI
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Oneline Display Options:
Thumbnail View Page

O

e Use to show an overview window for the oneline

Oneline Display Options - = | B [t S
Select Option Category ThumbNail View |
Animated Flows
Display Object Options [ show Thumbail View
Display Options
Ggu:ugr._aph_\,-'fCDDru;llnates Size of ThumbMail View (Percentage of Window Size) 25 =
Grid/Highlight Unlinked
Memao PEYSI. )
Pie Charts/Gauges Zoom Level of ThumbMail View L_u:ucatu:un .
" _ = () Upper Left Corner
Substations (@) Divide Current Zoom By 11.3371 = -
] —= (@) Upper Right Carner
() Uze Spedified Zoom Level 9.9997 |2 @ Lower Left Corner
- ) Lower Middle
Border Width in Pixels 1= _ )
() Lower Right Carner
Background Color of ThumbMail
Use same Background Color as Oneline
or Use Custom Background Caolor

Thumbail view follows mouse cursor

Percent Transparent (0= opague, 100 = fully transparent) 0=

[ v oK l [ Apply ] [xCBI"ICE|] [ ? Help
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Thumbnail Example
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Thumbnail View Options Toolbar

e Right Click in the toolbar region and Choose the ThumbNail View Options Toolbar to

make it visible if needed

e Notice that all the settings on the dialog are available

__-Same Settin

[®) Oneline Display Options

- /

==X

Select Option Category ThumbNail View

Animated Flows
Display Object Options [ show Thumbail view
Display Options
Geography/Coordinates T P Window Size) 25 =
Grid MHighlight Unlinked
Memo P )
Pie Charts/Gauges Zoom Level of ThumbMail View L?czton .
i _ - () Upper Left Carner

Substations @ Divide Current Zoom By 11,3371 o
i - @) Upper Right Corner

() Use Spedified Zoom Level | 9,992 {©) Lower Left Corner

- () Lower Middle
Border Width in Pixels 1= _ )
() Lower Right Corner

Background Colar of ThumbMail

Use same Background Color as Oneline

or Use Custom Badkground Color

ThumbMail view follows mouse cursor
Percent Transparent (0= opaque, 100 = fully transparent) 0=
Save Options

[ “ QK ] ’ Apply ’ x Cancel ] ’ ? Help

I1: Case Editor and One-line Diagrams

Click OptignS’;
o

- Thumb
Nail to reveal

© 2023 PowerWorld Corporation

Tools Ciptions Add Cns Wfirdice
s B Pie Chart =  Draw Grid = Crynarnic Forrm,
P apimation = Misc Options - Custam Hink e

Cneling Disphs

.| Saved Options * || Default Drawir

Cpkions. ..

ThurbMail Location Upper Right Carmer -

Thurnbfail Size |23 =

Zoarn Out Type | Divide -

Zoom Out 4 =

Zoom Level |3.90064173174411 w

Follow Mouse Cursor

v | Same Background

Thumb Background Wiy ke

Border 'Width |1 2
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Text Fields

A Descriptive text fields, unlinked to specific power
system objects, can be added to the oneline by
selecting Background = Text or Memo Text from the

Draw ribbon tab.
* To change font and background color of text fields:

— Select the text field
— Select the Format button

F;E. Anchors

4 M’ |
Format

SrmE |ty 03| | & Layers -
I

Formatting
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Oneline and Document Links

* Create alink to another oneline by selecting
" the Draw ribbon tab, Background button =
Oneline Link

— Clicking on this word will open up the other oneline

* Any file can be linked and its associated
w application will automatically open.

— This means that power point files or word
documents or spreadsheets can all be linked
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* To show static background line on the one-line, select

Adding Background

~ Draw - Background = Background Line

— click to start the background line and to add segments.
— double click to end

Use Draw = Format to edit

appearance.

For this example,
apply blue

fill for a lake.

I1: Case Editor and One-line Diagrams

Ko
Wy
Format

{_) Format Multiple Objects

Line Options
Line Thickness 1

Dashed |

Use Color 2

Fill Options
B Use Background Fill

i o

Ling/Fill Levelsflayers Display/Size Font  Field

Change

Change

W OK ? Help x Cancel

© 2023 PowerWorld Corporation
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Sterling City Oneline

) SterlingCity.pwd

e oLe SPRING~
T | TERLING C~2
80.96 Mvar
TERLING Cr~7 TERLING C~1
II-
#
TERLING C~3
1 1 Mvar m var
1\ 1\ 124.2 MW
SILVER 1 12.7 Mvar
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Adding Pictures to the Oneline

w To include pictures, such as bitmaps, JPEGs, or
metafiles, on the oneline, select the Draw ribbon tab,
Background button = Picture.

— Use Open Picture Dialog to find desired picture
— Dialog provides a preview window

* You can also use the Window'’s Clipboard to copy
objects from other programs, such as a graph from a
spreadsheet or image from web.
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Example: Company Logos

Interconnection.,.

e ; L, Fo 4 r
|T X P e el \
- .
WG T,
i x ! ; " Ty b,
) 5 wr T, I
g L ’ % % p % i
& b - z
J i
L
- ot
Tk T
ol et
i
¥
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@ Using An Existing Oneline with
a New Power System Case

I1: Case Editor and One-line Diagrams © 2023 PowerWorld Corporation 132



Situation

* You've created a detailed oneline of your system and
it matches your current case

* A new power system case is issued a year later, but
topology differences mean the original oneline no
longer matches perfectly

— System elements are reconfigured
— Bus numberings change

— More detail or less detail in the case
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Integrating an old Oneline with a new
Case

* Open the new power system case

* Choose Open Oneline from the File Menu to open
your old oneline

* Now, find out if all the elements on the oneline are
still linked up with the case

* Choose Onelines = List Display = Unlinked Display
Objects

— This gives you a list of display objects that have no
corresponding data in the case
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Fixing a Few Unlinked Oneline Objects

* “Few” may mean less than 500

Bus 102
— If Bus 101 were removed in case at —.—
right there would be 17 unlinked
objects created by this! wwar (@) o
. 700.00 MiMW
* |f only have a few, easiest process .. 1.'3"5 101
IS to .
— Delete unlinked all objects
— Fix up the areas on the oneline oo (B s
affected
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Integrated Bus Renumbering

When saving a diagram (*.pwd) file, Simulator
automatically includes a table inside this file which stores
data necessary to do the renumbering routine

Can renumber based on Name_KV or Label linking

This allows you to perform the renumbering automatically
when you open the diagram
— Choose Open Oneline from the File Menu

— Change Files of type to Oneline Display File (Name_ KV linking) or
Oneline Display File (Label linking)

— Choose the file to open

This automatically renumbers the diagram

— BE CAREFUL. If the case does not have unique “name-nominal
kV” values this can cause incorrect linking.

— All objects should have labels defined for label linking to work
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®  Fixed A Lot of Unlinked Obijects:

Bus Renumbering

* |f you have a lot of unlinked objects, then the
case bus numberings have probably changed

* Best option is to attempt to “renumber” the
buses on the oneline
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Bus Renumbering

* Open the old oneline with the OLD CASE

* In Edit Mode, choose Tools = Renumber =2
Renumber Buses

* Select Load Only Buses on Oneline and press the
Setup Bus Swap List button

* Right Click on the table and choose Save As 2
Auxiliary File...

— Select a name such as (oldscheme.aux)

e Close Renumber Buses dialog
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Bus Renumbering (cont)

 Open the NEW CASE and the old oneline
* Choose Tools = Renumber & Renumber Buses

Select Freshen Current Oneline and specify the file
you saved (oldscheme.aux)

* Click the Setup Swap List Button

— Simulator will match the old numbering scheme used in the
oneline with elements in the new case by BUS NAME and
KV.

— Tie breakers will use the BUS AREA NAME
— If it still can’t figure it out, it puts in both options
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Bus Renumbering (cont)

* Go through the new list and make sure you
want to swap as they are listed

 Change the Swap? field for those you want to
switch

* When you’ve selected what you want to swap,
click Change Bus Numbers at the bottom of the
form

* NOTE: It will take a long time to renumber a big
oneline

I1: Case Editor and One-line Diagrams © 2023 PowerWorld Corporation 140



One-line Diagrams for FERC 715

* Our affiliate, Energy Visuals, provides
geographic-based one-line diagrams as a
subscription service

— Updated annually

— Let them worry about bus renumbering!
e +1(217) 398-8035, Tim Born
* http://www.energyvisuals.com

* Energy Visuals also provides generator cost
models for use with Optimal Power Flow (OPF)

I1: Case Editor and One-line Diagrams © 2023 PowerWorld Corporation 141



Blank Page



Blank Page



Blank Page



