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Connections Tools:
Revisit all of these Tools!

&

e Connection Menu tools E

— Calculations treat the transmission network as | connections

Lo

a mathematlcal ”G ra ph” Determine Path Distances to Buses...

Determine Shortest Path Between..,

e Vertex of the Graph = Bus or Node of our Network o Radial Bus Pathe

o Edges of the Graph = Branch of our Network Find Circulating MW or Mvar Flows...
Eacility Analysis (Minimum Cut] ...

 Weights of the Graph are varied in the tools

— Length of Branch Set Selected Field for Network Cut..
5et Bus Field From Closest Bus

EBranches that Create Islands...

— Series X reactance
Find Parallel AC Branches

— Serles Z |mpedance Driving Point Impedances...
Breaker Isolated Groups

Cycle Basis Analysis...
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Graph: Vertex, Edge, Weight

Undirected Graph: Weights have no direction

@ Vertexor Node

- Edge or Branch

0.05 Weight or Distance

For a few Connection Tools, the
Distance Measure is an Option

Connections Tools
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Graph: Vertex, Edge, Weight
Directed Graph: Weights have Direction

@ Vertexor Node

- Edge or Branch

Find Circulating MW or Mvar Flows

0.05 Weight or Distance

—>» Direction
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Distance Measure Choices

e A few calculations require a user-input to specify what

Distance Measurement should be used for a path distance

— Determine Path Distance to Buses
— Determine Shorted Path Between
— Set Bus Field From Closest Bus

e Dista

nce Measure Choices

Distance Measure

(x () Mumber of Nodes

(o B () Mumber of FixedMumBus
() Length () Mumber of SuperBus

() Other Find...

— X :use the series X impedance (some calculations require positive lengths)

Z| : use the series Zimpedance

— Length : use the Branch object field Length (this is often not populated though)
— Other : specify your own field to use (such as a custom integer or float)
— Number of Nodes : every branch is assumed to have the same distance measure

— Number of FixedNumBus
¢ Branches between same FixedNumBus have a measurement of 0 and other branches are 1

— Number of SuperBus
* Branches between same SuperBus have a measurement of 0 and other branches are 1

Connections Tools
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DataCheckExample.pwb

Tools, Connections,
Find Circulating MW or Mvar Flows

) Mvar and MW Flow Cycle Dialog

Cyde Type to Find
Find Cydes O Mvar Cydes
() MW Cydes

r:l P % "’H" f.jE ;'3_8 ﬂ @&D Records = Set~ Columns - "

Filter |Advanced = |Flow Cycle

Flow Threshold

Maximum Related Cydes

Flow Cydes Branches in Any Cyde Busesin Any Cyde

0.10

20

Mwar

ALK -
o U8 ¥ 8

~ | Find...

SORT

AN @ Options -

Remowve Quick Filter =

Related Cycle Loss Mvar W Loss MW |Cycle Cycle Min. [ Lines in Min Bus | Max Bus |Min Tap Ratio | Max Tap Ratio [ Max Percent
Group Reduction Reduction [X-Weighte Flow Cycle Mum Mum MWVA Flow
Ave,
1 3 b 13.27 o.27 105.22 74.35] 4 10368 10371 0.93750 1.01875 69,14
2 185 1047 0.09 211.78 162.62 4 22356 22911 0.92857 1.00000 35.53
3 3B 8.54 0.15 12413 75.43 3 10369 10371 0.93750 1.00625 65.97
4 27 L 7.82 0.37 50,25 17.47 G 27113 27135 0,90000 1.06371 60,73
5 19 E 77 0.22 40.25 26.50 4 50279 21790 0.87745 1.06385 79.58
& 19 E 7.52 .21 39.65 23.09 4 51063 21790 0,87745 1.06385 2241
7 15 7.30 0.09 147.80 ar.o2 4 22356 22911 0,92857 1.00000 35.53
Branches in Selected Flow Cyde  Buses in Selected Cyde
Mear Bus Mear Bus Far Bus Far Bus Mom | Circuit Cycle Flow Cycle Flow Loss MW Loss Mvar Tap Ratio Phase [Deg)
MNumber Mom kV MNumber kW Direction Reduction Reduction
1 10369V 345.0 10370 ¥ 115.01 91.6% To-From 0.04 2,13 0.00
2 10370 v 115.0 10363 V 230,01 74.35 From-To 0.03 1.58 0.00
3 10368 v 230.0 10371 ¥ 115.0 1 100,24 To-From 0.10 3.64 0.00
4 10371 v 115.0 10369 ¥V 345.01 170.28 From-To 0.10 5.92 0.00
Help I'L Close

Connections Tools
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Connections
W

Determine Path Distances to Buses...
Determine Shortest Path Between...
Find Radial Bus Paths

Facility Analysis [Minimum Cut] ...
Branches that Create Islands...

Set Selected Field for Metwork Cut..,
Set Bus Field From Closest Bus

Find Parallel AC Branches

Driving Point Impedances...

Breaker |solated Groups

Cycle Basis Analysis...



@ Connections Tools:

Circulating Mvars

e Usually, these represent small input data mistakes

 Mostly they are unbalanced tap ratios on parallel paths

— PowerWorld Simulator automatically detects more obvious mistakes
like parallel taps between “ZBR Bus Groups”.

 Means multiple transformers share T
the same group of buses connected
by low impedance branches as terminals

e This is what “tap balancing” tools
e Tap Balancing catches the obvious errors

e Sometimes the network topologies
are more complicated (Mvar Cycles can find these)

ower Flow Solution
Comman Options | Advance d Options | Island-Based AGC DC Options  Genera | Storage

B Dynamically add/remove slack buses as topology is changed
[_J Evaluate Power Flow Solution For Each Island

Require Largest Island Solved for Successful Solution
Control (Middle) Loop Options

Define Post Power Flow Solution Acti —
ETinE Fost Fower Flow Soition AChons |_| Disable Treating Continuous 55s as PV Buses

Power Flow (Inner) Loop Options

| [ Disable Balancing of Parallel LTC Taps
|__| Disable Power Flow Optimal Multiplier

B Model Phase Shifters as Discrete Contrals

[CJ1nitialize from Flat Start Values

Connections Tools © 2025 PowerWorld Corporation 8



Tools, Connections,
Find Circulating MW or Mvar Flows

 Represents the power system as a directed graph: MW and Mvar
flows have a flow direction

 Terminology

— Flow Cycle = a series of transmission branches with positive flows that can
be traversed to form a loop

— Flow Threshold = Any flow with an absolute value less than this is ignored

— Related Cycles = a pair of cycles are called related if both cycles can reach
each other by a series of positive flow

e These then create more large cycles with various combinations of smaller flow cycles.
In a real power system this can result in potentially millions of combinations of cycles

e PowerWorld has an input parameter for Maximum Related Cycles to prevent the
presentation to you of too many results

— Mathematicians call these Strongly Connected Components
— PowerWorld will present you with the related cycles that have the largest minimum flow

Connections Tools © 2025 PowerWorld Corporation



Related Cycles:
The Count of Flow Cycles gets very large

® a3,a2,a1 a2 c2
+ b3,b2,b1 S A
e c3,c2,cl 3
e d3,d2,d1

e a3,a2,al,b1,b3,b2,d1,d3,d2,c3,c2,cl1,a3
e a3,a2,al,b1,b3,b2,a3
 And many, many more

d2

d3
c2

e Mathematicians call this a “Strongly ‘
Connected Graph” meaning each vertex 3

can be reach from all other vertices

b d2

g

b3

b
dl
a

b3
o

— PowerWorld calls them Related Cycles

Connections Tools © 2025 PowerWorld Corporation d3 10



Find Circulating MW or Mvar Flows
These are operating on a Directed Graph

 There are 2 “Flow Cycles” in the Graph Below
e E2>H2I2E and EoH=2>12F>D>E

 These 2 flow cycles are Related

0.05 E
A —>— 0.04

0.02 0.01

F 0.08

D.05
0.0%Z

G 3
0.01

Connections Tools © 2025 PowerWorld Corporation
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Causes of Flow Cycles in Power System
Network Model

We do not expect to see any flow cycles in a power system, but a few things can cause these
cycles
MW and Mvar Flow Cycles will occur for parallel paths between buses with

— One path has a positive series X impedance

— One path has a negative series X impedance

— So parallel paths where one path has a series capacitor

* Normally you do not see this because a series capacitors in series with another branch with a series X larger in
magnitude than the series cap

* Lines are not more than 100% compensated!

* You might see a small positive impedance representing a switching device that bypasses the series cap and is
parallel with it 2 those show up as both MW and Mvar cycles, but the flow is very small so ignore them

Mvar Flow Cycles: Unbalanced Transformer Tap Ratios

— This is a very common reason

— We would recommend the use of this tool to fix these in your power system models
MW Flow cycles: Unbalanced transformer phase shifts

— This is a very rare occurrence, but also possible

Connections Tools © 2025 PowerWorld Corporation
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DataCheckExample.pwb

Mvar Cycle Examples:
Almost always unbalanced tap ratios

e DataCheckExample.pwb Bus Number
\ I Tap Ratio
* Mvar cycles : irculating M
Y Notice the Circu at|2 var
_ > > > > > >
Tap Ratio Blue a rrov.vs Pl
Circulating Mvar are goingin a
circle

/0.937500

1.0062500

0.0 Mvar
Connections Tools © 2025 PowerWorld Corporation



DataCheckExample.pwb

Related Cycle Loss Mvar W[ Loss MW |Cycle Cycle Min, | Lines in Min Bus | Max Bus [Min Tap Ratio | Max Tap Ratio | Max Percent
W y Group Reduction Reduction [X-Weighte Flow Cycle Mum Mum MVA Flow
HAwe,
i E 13.27 0.27 105.22 74.35 10363 10371 0.93750 1.01875 69,14
2 15 10,47 0.09 211.78 162.62 4 22356 22911 0,92857 1.00000 35.53
Re S ' I tS 3 3h 8.54 015 124.13 75.48 3 10369 10371 0.93750 1.00625 65.97

Default Column Description of Default Column

Related Cycle Group Cycles with the same integer are related

Area Names Names of the Areas of Buses in the Flow Cycle

Loss Mvar Reduction An estimate of how much the Mvar loss on all branches in the cycle will be
reduced if the flow cycle is reduced by the X-Weighted average flow

Cycle X-Weighted Ave Weighted Average flow in the cycle (weighted by the Series X)

Cycle Min Flow The minimum flow on any branch in the flow cycle

Lines in Cycle Number of branches in the cycle

Min and Max Bus Num Minimum and maximum Bus Number in the flow cycle

Min and Max Tap Ratio The minimum and maximum transformer tap ratio for a transformer branch

in this cycle. These are normally the cause of these cycles

Connections Tools © 2025 PowerWorld Corporation 14



Visualizing Results

e Use the Branches in Any Cycle and Buses in Any Cycle tab to set
a parameter (for example a “Custom Float”

e Use the Parameter to select and format branches on a oneline
e Use the parameter to create a Dynamic Formatting

— Set Custom Integer = 1 for all branches in a cycle

— Set Dynamic Formatting to highlight transformers and transmission
line display objects on all ones if CustomInteger =1

— Show the Bus View and bus 70320 in DataCheckExamples

Connections Tools © 2025 PowerWorld Corporation
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DataCheckExample.pwb

Visualizing Results of Cycle Flows

Branches in Any Cycle Bus View Highlighted

Bus View for BEAVERCK 73020

CUStO m Int | © <@ - © v Bus BEAVERCK [115 kV] (73020)| 3 Find... Options ~ Views = History ~
@ Whvar and MW Flow Cycle Dialeg BEAVE RC K

Cyde Type to Find 40.852 Mvar
Find Cydles oyl': y|:[»:e " n Flow Threshold 0.10 5 Mvar ° ° ius: iiA\:;E:E;( (73020)
var Lycdes —_— D F tt lom kWV: 115.
(MW Cydes Maximum Related Cydes 0 y n a m I c O r m a I n g Area: WAPA R.M. (73)
Zone: ZoneEC (752) Dy

F T B Ak [50] 0 28, mecords - oaarcais o -oPRL L
] 0 d [ -55.5 MW 0.2 MW -61.4 MW 62.7 MW
Filter |Advanced - IBranch d | -44.9 Mvar -5.3 Mvar 102.4 Mvar 6.5 Mvar
Flow Cycles | Branches in Any Cyde | Buses in Any Cyde Format Mame "Iif.'lh“f.'lht cydes i | Set Format Priority ... 1 . 1.4 MVA o, 53 MVA ¥ 119.4 MVA 631 MVA
Custint1 |From Number | From Name Mew Save Save As Rename Delete Save All To Aux File - e ~
Load All From Aux File . -
1 1 10368 WESTMESA o c b CKT 1
2 1 10368 WESTMESA - oore Lontest Objects
Object T Branch
3 1 10369 WESTMESA gresfie Ol © Specified KT Ll CKT 1
4 1 10369 WESTMESA Filter Criteria  CustomiInteger:0 = 1 Define. .. )
1 10370 [WESTMS 1 Type of Context Object = -
6 1 11020 ASCARATE B Formatting Active 8 show Dynamic Formatting Features [ case Information Mema DEERINGL L] GARY
7 1 11020 ASCARATE [ Force Visibility [_] Show Lookup Tables [ Gircuit Breker 73047 M ckr
3 1 11020 ASCARATE : i 10358 pu BRUSHTAP ||  [WOODROV
9 1 11023 AUSTIN LinefFill Font  Xout/Blink Flow Arrows (] Display PWObject M923KV T
. s f
i ! 11025 AUSTIM Chedk the boxes on the left to cause the objects to be O D?splay P fObJ_ECt EFMORGTP SWOODRO
" 1 11043 MARLOW rendered using different formatting [ Display PWObject EVUMA T | 73305
12 1 11062 DYER [ pisplay Series Capaditor 100 1.0117 pu
13 1 11063 DYER ) YUMA =] 116.34 KV
14 1 11063 DYER change @] Line Thidkness 105 @ Display Transformer o
15 1 11085 LANE___# E2d 8 Display Transmission Line 732':;
16 1 11084 MANN change D Dashed D Document Link [HENDERSON [ |
::; :: ::::?3‘; ?SCIJ“TEDAL - [ Field (Generic Model) ...->
19 1 11143 SCOTSDAL change (@ | Line Color B e () Field (Series Capacitor) ...
- [T Field (Transformer) ... s
r ; izzian L _ 73017
change [ Use Background Fill » i [ Field (Transmission Ling) ...~
Fill Col Change [ Gauae (Branch? ...-=
HH : characteristics that can apply to a case information display Check Al Unchedk all
P || X o
. L)
Connections Tools S ———————————— 16




Image of old example

Visualizing Results of Cycle Flows

“Transformers with different .
" tap ratios causing circulating'{’lﬁ"i}’ﬁs

-L.—u"-:ﬂ-'uiﬁ's-\.'\'\*ﬁ
A NS HATLL ;
- ——
. -
0 -

Not directly parallel,
but they are nearby
in a parallel
configuration

Connections Tools
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&

Determine Path Distances to Buses

Choose a Start: Point A in this example

Calculation will populate a field with the yellow numbers showing the summation of the
distances for the shortest path between each point and the Start

0.00 005 0.05 Shortest Path from A to N
. E
s 004  OF 0.15
0.01 0.09 M
0.01 0.06
0.02 0.02 0.01 0.10 L
0.03 0.03 0.06
F 0.08 0.02 0.08
0.071 Lo N 0.16
0.05 '
0.01 0.07 0.02 ¥ o>
D G
0.04 0.08 0.01
Shortest Path from A to D 0.09 0.05 0

Connections Tools

© 2025 PowerWorld Corporation 0.14 18



Connection Menu:
Determine Path Distances to Buses

Start
Element Type

o Bus

() substation

O Area

O Zone

O Super Area

O Injection Group

« Sorthy @ Mame () Mumber
champa

Connections
W

CHAMOIS 2 2 { 56700) [69.00 kv]
CHAMOIS 2 3{ 56701) [18.00kv]
CHAMOIS 2 4 { 56702) [161.0kV]
CHAMOIS 26 { 56703) [161.0kV]
CHAMPAIGN 11 ( 44692) [100.0 kv] H i

CrAMPATON 10 1 ( deraby Lion o] Determine Path Distances to Buses,..
CHAMPAIGM 11 1{ 44706) [500.0kV]

CHAMPAIGN 112 { 44707) [230.0 k! ;
CHAMPAIGN 112 44707) [230.0 k1] Determine Shortest Path Between...
Distance Measure Lines to Process Bus Field to Populate
Ox O Number of Nodes O |Cusb3m‘n,FIcaﬁngPoint1 « | Find... Flnd Radlal EUS Paths
[« | () Mumber of FixedMumBus () Only dosed
(OLength () Number of SuperBus (OFiter | Choose Filter Define... H H H
_ Calauate Find Circulating MW or Mvar Flows...
() Other Find... () Selected
Results Facility Analysis (Minimum Cut] ...
: D = % "”" ‘,0-8 ;0_8 M ?&n ‘_ Records = Geo = Set~= Columns - ' “ﬁ“&v "g;@' ? %' i%?;; ) ~ ﬁ Options -
Number |Sub Num| Sub Name | Mame | Area Mame | Zone Name |Nom k\-f| PU Valt |Ang|e [Deg]lLoad MW|Load M\rar|Gen MW|Gen M\rar| Cust Float * & EraﬂChES th Et CrE EtE ISIEH d L.

1| 44706 23610 CHAMPAIGN 11 CHAMPAIGN 111 lllinois Downstate Bay City 500.00 0.000000

3| 44709 23610 CHAMPAIGN 11  CHAMPAIGN 114 Illinois Downstate Bay City 500,00 1 0.001052 .

3| 46748 24675 FITHIAN FITHIAN 4 Illinois Downstate Bay City 500,00 1 0.005735 et Selected Field for Metwork Cut...

4] 46746 24675 FITHIAN FITHIAN 1 Illinois Downstate Bay City 500,00 1 0.006907

5| 46750 24675 FITHIAN FITHIAN & Illinois Downstate Bay City 500.00 1 — 0.007993 .

6| 46436 24620 TILTON 5 TILTON 5 5 Illinois Downstate Bay City 500.00 1 0.009547 5et Bus Field From Closest Bus

7| 44912 23736 CHARLESTON 55 CHARLESTOM 551 Illinois Downstate Bay City 500,00 1 0.009894

8| 46432 24620 TILTON S TILTON 51 Illinois Downstate Bay City 500,00 1.04324 0.010696 .

9| 44707 23610 CHAMPAIGN 11 CHAMPAIGN 112 Illinois Downstate Bay City 230.00 1.03750 0.011079 Find Parallel &C Branches

10| 46437 24620 TILTON 5 TILTON 5.7 Illinois Downstate Bay City 500,00 1.04324 0.011815

11| 44710 23610 CHAMPAIGN 11 CHAMPAIGN 116 Illinois Downstate Bay City 230,00 1.03740 5517 16.14 0.012229

12| 42675 CAYUGA 4 CAYUGA 47 Indiana Bay City 500,00 1.04385 0.014035 Drhring Paint Impedances...

13| 46748 FITHIAN FITHIAN 3 Illinois Downstate Bay City 13.80 1.04590 21674 4622 0.014769

14| 42669 CAYUGA 4 CAYUGA 41 Indiana Bay City 500,00 1.04500 0.015166

ic AIETE FITNE CAVIICA A CAVIICA A G Indiana Bane ik Lt Ta W) 1 NACHAN NMEIET ErEak‘Er IsnlatE d Grnl—lps

Cycle Basis Analysis...

Connections Tools © 2025 PowerWorld Corporation
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&

Distance Measure Choices (Reminder from

earlier slide)

e Distance Measure Choices

Distance Measure

(X () Mumber of Nodes

(e BFd| () Mumber of FixedNumBus
()Length () Mumber of SuperBus

() Other Find...

— X :use the series X impedance (some calculations require positive lengths)

— |Z| : use the series Z impedance

— Length : use the Branch object field Length (this is often not populated though)
— Other : specify your own field to use (such as a custom integer or float)

— Number of Nodes : every branch is assumed to have the same distance measure

— Number of FixedNumBus

* Branches between same FixedNumBus have a measurement of 0 and other branches are 1

— Number of SuperBus

e Branches between same SuperBus have a measurement of 0 and other branches are 1

Connections Tools

© 2025 PowerWorld Corporation 20



Conus82K.pwb

Determine Path Distances to Buses

e Choose a Start Element: All buses in the Start have distance = 0.000

* Distance Measure

Start

_ Specify th e n u me ric Va I ue %EEZtType - Sorthy @Mame () Number

CHAMPAIGN 11{ 44652) [100.0kV]

L]
o LI n e S t O P r‘o C e S S (O Injection Group CHAMPAIGN 10 1{ 44705) [100.0 kv]
CHAMPAIGN 11 1{ 44708) [500.0 kv]
CHAMPAIGN 11 2 { 44707) [230.0 kv]
CHAMPATEN 11 20 44708 [1nn 0 ki

. champa
4 () Substation
= CHAMOIS 22 ( 56700) [69.00 kv]
U S e O r ra n C | S a n Ce = CHAMOIS 23 ( 56701) [18.00 kV]
(0 Zone CHAMOIS 2 4 ( 56702) [161.0 kV]
BEa=im CHAMOIS 26 ( 56703) [161.0 kv]

Lines not meeting this ox on s
g QI [:] ROl gAII |Cusb0m\F|oah'ng Point 1 ~| Find...
. . . [« JFd] (_JNumber of FixedMumBus ~ (_) Only dosed
selection will be ignored — S R casat
(O other Find... () selected
° . . ° Results
(treated as infinite dista nce) F3 ) Ba-lk o %88 88 % Recoras~ Geo~ set+ coumns~ B3~ §8- W ¥ B8~ ¥ 0o~ B | options~
MNumber |Sub Num| Sub Mame | Mame MArea Name | Zone Mame |Non'| k‘u‘l PU Volt |Ang|e [Deg]|Load MwlLoad M\far|Ger1 MW|Ger‘| M\rar|Cust Float " &
° 1 44706 23610 CHAMPAIGN 11 CHAMPAIGH 11 1 inois Downstate Bay City 500.00 1.03 -21.76 0.000000
. 2| 44709 23610 CHAMPAIGN 11 CHAMPAIGH 11 4 nstate E
u I u 3 46749 FITHIAMN FITHIAN 4 nstate B
4| 46746 FITHIAM FITHIAM 1 nstate Ba
5| 46750 FITHIAN FITHIAM & nstate B —1
. . & 48436 ) TILTOM 5 TILTOMN 55 nstate Ba
— Result of calculation will 5 i " oS e o
8| 48432 TILTOM 51 nstate B
S 44707 nstate B
M M M 10| 46437 nstate Bay 0.011815
e a Ce I n I S I e a1 44710 Illinois Downstate B 5517 16.14 0.012229
12| 42675 CAYUGA 47 Indiana Bay 0.014
13 46748 FITHIAM 3 Illinois Downstate Bay 216,74 46,22 0.014
14 42669 C GA41 Indiana Bay 0.01516
1&5 AIRTAR hAG Indiana R a NMRIRT

Connections Tools © 2025 PowerWorld Corporation 21



Uses of Determine Path Distances to Buses

* Generator Interconnection Study or a Large Load Integration
Study

— More detailed Limit Monitoring Settings

e Toggle the Monitor (YES/NO) field for branches and buses that are nearby the
point of interconnection or integration

— Contingency Analysis

e Auto-insertion of contingencies of branches that are nearby the new facility

Connections Tools © 2025 PowerWorld Corporation 22



Connection Menu:

Determine Shortest Path Between

Start End
%mentTﬂx - Sortby @ Mame () Mumber %mentType - Sortby (CiMame ) Mumber
B B
1S champa us 16402

(") Substation () Substation
CHAMOIS 2 2 { 56700) [69.00 kv] 16398 (SEVERNA PARK 12) [138.0 kv]

O Area CHAMOIS 2 3 ( 56701) [18.00 kv] | O Area 16399 (SEVERMA PARK 2 1) [138.0 kv]

() Zone CHAMOIS 2 4 ( 56702) [161.0 kv] () Zone 16400 (SEVERNA PARK 3 1) [138.0 kv] -

(O super Area CHAMOIS 26 { 56703) [161.0 kv] BECS 16401 (WEST RIVER 1) [138.0kV] Connections

e CHAMPAIGN 1 1( 44692) [100.0kv] - 16402 (BALTIMORE 1 1) [138.0kV] L

(O Injection Group CHAMPAIGN 10 1{ 44705) [100.0kV] (O Injection Group 16403 (BALTIMORE 12) [138.0kV]
CHAMPAIGN 11 1{ 44706) [500.0kV] 16404 (BALTIMORE 2 1) [138.0kV] . .
CHAMPAIGN 11 2 { 44707) [230.0kV] 16405 (BALTIMORE 3 1) [138.0kV] Determine Path Distances to Buses...
CHAMPATRN 11 24 44708 M1nn N kvl 168404 (RAI TTMARE 27 M132 0l

Determine Shortest Path Between..,

Distance Measure

Lines to Process

Ox (O) Number of Nodes [« X1

01z (O Number of FixediumBus () Only dosed . .

(D Length (2) Number of SuperBus (Filter  |Choose Filter Define... Calculate Find Radial Bus Paths
(O Other Find... (O selected . Calculate and Visualize on a Spatial View Oneline :

Find Circulating MW or Mvar Flows...

Path Buses path Lines and Transformers

H ™ B an & Records = Geo~ Set~ Columns~ [B5~ 8- fUl. & BH« S0 g - Options ~ BT . -
B D B Ak a8 8 44 8 G- e 5 F W L fe- BB e Facility Analysis (Minimum Cut) ...
Mumber |Sub Num| Sub Namel Mame | Area Mame | Zone Mame | Sub Mame | Mom kV | PU Volt | Angle [Deg) | Load MW Load Wvar Gen MW
16 37337 20 BEACHWO BEACHWOOD [ Chio Lake Erie Bay City BEEACHWOOD . 500.00 1.
17 37934 KENT 3 KENT 3 8 Ohio Lake Erie Bay City KEMT 3 500.00 1. ErEHChES th at CrEEtE ISIE”dS:n
18 15579 SHAROM 5 SHARCM 57  Pennsylvania W Bay City SHAROM 5 500.00 1.
19 15044 MEADVILLE MEADVILLE 3 4 Pennsylvania W Bay City MEADVILLE 3 500.00 1. B
20 15833 8247 KENMERDE|I KENMERDELL 2 Pennsylvania Wi Bay City KEMMERDELL 2 500.00 1. S Et S = I = CtE d FI = | d fn r N Et‘.l".l'cl rk- I:I-It' L
21 15882 8254 CLARIOM 4 CLARION 47  Pennsylvania W Bay City CLARION 4 500.00 1.
22 13719 7106 ROARING E ROARING BRAP Pennsylvania Ei Bay City ROARING BRAD 500.00 1. -
23 13865 31 WILLIAMSP WILLIAMSPORT Pennsylvania Ei Bay City WILLIAMSPORT 500.00 1.0 S Et E us FI = | d Frﬂ m CI Q52 St E us
24 14876 STATE COLL STATE COLLEGE Pennsylvania W Bay City STATE COLLEGE 500.00 1.
25 14877 STATE COLL STATE COLLEGE Pennsylvania W Bay City STATE COLLEGE 345.00 1. B
26 14880 STATE COLL STATE COLLEGE Pennsylvania W Bay City STATE COLLEGE 345.00 1. FI n d Fla ra | | 2 | AI: E ran Ch 25
27 14883 7674 STATE COLL STATE COLLEGE Pennsylvania W Bay City STATE COLLEGE 345.00 1.0
28 15597 8104 LEWISTOW LEWISTOWN 1 Pennsylvania W Bay City LEWISTOWM 1 345.00 1. P [
29 12595 6389 HARRISBUF HARRISBURG 2 Pennsylvania Ei Bay City HARRISBURG 2 345.00 1. Drl."rlng Pnlnt ImpEdances"'
30 13822 7123 HARRISBUF HARRISBURG 2 Pennsylvania Ei Bay City HARRISBURG 2 345.00 1.
31 13816 7123 HARRISBUF HARRISBURG 2 Pennsylvania Ei Bay City HARRISBURG 2 345.00 1. 0.0 E
2 T e e e F L e . o reaker [solated Groups

Connections Tools

Help

© 2025 PowerWorld Corporation
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Related Calculation:

Determine Shortest Path Between

e Example: Start= Point A and End = Point N
e Result will give you the path Buses and the Path Lines/Transformers

0.00 005 0-E05 Shortest Path from A to D
A 0.04 O'ﬂs 0.15
0.01 0.09 M
0.01 0.06
' L
0.02 0.02 001 0.10
0.03 0.03
F 0.08 0.02
0.07 1 )
0.05
0.01 0.07
D G
0.04 0.01
0.08 000 9, —
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Conus82K.pwb

Related Calculation:
Determine Shortest Path Between

noose Start and End
noose Distance Measu
e Choose Lines to Process

Result is two lists
— Path Buses

— Path Lines and Transformers

e |f case has Geography

Calculate and Visualizeon =

a Spatial View Oneline

Connections Tools

O Determine Shortest Path Between

Start End
Element Type + Sortby @Mame  (C) Mumber Element Type » Sortby Oname @ Number

B B
g us champa g us 16402

FrtEET FrEED

' CHAMOIS 2 2 { 56700) [63.00 kV] ' 16393 (SEVERNA PARK 12) [138.0 kV]

O area CHAMOIS 2 3 { 56701) [18.00 kV] O area 16399 (SEVERNA PARK 2 1) [138.0 kV]
() Zone CHAMOIS 2 4 ( 56702) [161.0kV] | | Ozone 16400 (SEVERNA PARK 3 1) [138.0 kv]
() Super Area CHAMOIS 26 ( 56703) [161.0kv] () Super Area 16401 (WEST RIVER. 1) [133.0 kv]

O Injection Group

Distance Measure

CHAMPAIGN 1 1( 44692) [100.0 kv]

CHAMPAIGN 10 1 ( 44705) [100.0 kV]
CHAMPAIGN 11 1 ( 44708) [500.0 kV]
CHAMPAIGN 112 ( 44707) [230.0 kV]
CHAMPATEM 11 24 447nRY 100 0 kvl

Lines to Process

16402 (BALTIMORE 1 1) [138.0 kV]
16403 (BALTIMORE 12) [138.0 kV]
16404 (BALTIMORE 2 1) [138.0 kV]
16405 (BALTIMORE 3 1) [138.0 kV]
1A4NA (RAI TTMORF 3 7% T138 N kWl

O Injection Group

Ox (O Number of Nodes Qul
[« J¥d| (O Number of FixedNumBus () Only dosed
(O Length () Number of SuperBus (C)Filter  |Choose Filter Define... Calculate
O other Find... (O selected Calculate and Visualize on a Spatial
Path Buses Path Lines and Transformers
D & % ‘>| TU-S ;0_8 M ?&n Records = Geo~ Set~ Columns = w2 “E' "%’ﬁi’;v V w2 ﬁ Options =
Mumber |Sub Num| Sub Name| Mame Area Mame Zone Mame Sub Name PU Volt | Angle (Deg) Load MW Load Mvar Gen MW

16 37337 19720 BEACHWO1 BEACHWOOD | Ohio Lake Erie Bay City BEACHWOOD | 500.00 1.04263

17 37934 20098 KENT 3 KEMT 3 & Chio Lake Erie Bay City KENT 3 500.00

18 15579 8094 SHAROM 5 SHAROMN 57 Pennsylvania W\ Bay City SHARCHM 5 500.00

19 15044 7 MEADVILLE M VILLE 3 4 Penn nia W Bay City MEADVILLE 3 500.00

20 15833 8247 KENMERDEI KENNERDELL 2 Pennsylvania W\ Bay City KEMMNERDELL 2 500.00

21 15882 8254 CLARION 4 CLARION 47  Pennsylvania W\ Bay City CLARION 4 500.00

22 13719 7106 R ING E ROARING BRAF Penn nia Ei Bay City ROARIMG BRAP 500.00

23 13865 W WMSP WILLIAMSPORT Pennsylvania Ei Bay City WILLIAMSPORT 500.00

24 14876 STATE COLL STATE COLLEGE Pennsylvania W\ Bay City STATE COLLEGE 500.00

25 14877 STATE COLL STATE COLLEGE Penn nia W Bay City STATE COLLEGE 345.00

26 14880 STATE COLL STATE COLLEGE Penn nia W Bay City STATE COLLEGE 345.00

14883 7674 STATE COLL STATE COLLEGE Penn nia W Bay City STATE COLLEGE 345.00
15597 8104 LEWISTOW LEWISTOWMN 1 Penn nia W Bay City LEWISTOWHN 1 345.00

29 12595 6389 HARRISBEUF HARRISBURG 2 Penn nia Ei Bay City HARRISEURG 2 345.00

30 13822 7123 HARRISBUF HARRISBURG 2 Penn nia Ei Bay City HARRISEURG 2 345.00

31 13816 7123 HARRISBUF RISEURG 2 Penn nia Ei Bay City HARRISEURG 2 345.00 0.

Help Close

© 2025 PowerWorld Corporation
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Visualize on a Spatial View Oneline

Conus82K.pwb

46749

44709

42867

42466

41846

44706

42675

Champaign

5

Connections Tools

38206

42685

37611

38321

37337

38186

¥

r\‘:’ S

38176 [~
37430

15579

13849

13728

13719
15044
/_/
13865
14870
15833
14877
12595
15882
14880
13822
| 1
14883 B
m 14030
13821
15507 13815
13729
13735
[;xxﬁq/ﬁk~ﬁ§WfH‘137nn
16402
™

' Baltimore

© 2025 PowerWorld Corporation
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DataCheckExample.pwb

New Connection Tool:
Set Bus Field From Closest Bust

{_) Radial End Dialog = O b4
Calculate Radial Paths @) path Traverses Open Branches Traverse Path By
O Bus i
Clear Radial Paths [T Treat Parallel Branches as Mot Radial © superbus Connections
o
Bus Radial Ends Al Buses Al Branches
— = —- Determine Path Distances to Buses...
D % '>| fc.'E ;':_'3 ﬂ f&n T Records ™ Geow Set~ Columns - ' "ﬁ“ﬂ* H&E' “? @' E%E fix) - ﬁ Options -~
Radial Path WF|  Mumber FixedNumBus |Sub Node|Sub Mum Buses in Radial Path  Branches in Radial Path Determine Shortest Path Between...
Length Mumber
Radial Path Radial F Radial Path|Mumber |FixedMumBus|Sub Mode|Sub Mum| Sub Mame . .
4] 180156 180156 1 130156 v Index A Length Number Find Radial Bus Paths
4 : 180153 180153 | 180153 180156 1 4 180156 [J__180156 1 180156 SWEETWN3 _ _ _
- N : me 2 180156 2 4 180157 180157 8 180156 SWEETWN3 Find Circulating MW or Mvar Flows...
o a1 Llaldlel L i LY
3 180156 & 4 180158 130158 11 180156 SWEETWN3 . . ..
; : iig;i iig;i 1 1;2;91; 4 180156 4 4 180155 130165 15 130156 SWEETWN3 Facility Analysis (Minimum Cut} ...
— - Branches that Create Islands...

5et Selected Field for Network Cut...

5et Bus Field From Closest Bus

Find Parallel AC Branches
Driving Point Impedances...
Breaker |solated Groups

Cycle Basis Analysis...

Connections Tools © 2025 PowerWorld Corporation 27



DataCheckExample.pwb

New Connection Tool: Set Bus Field from
Closest Bus

Choose Buses to Choose Buses to
“Set To” “Copy/From”

{O Set Bus Field From Closest

Specify a Filter for Buses to Set a Value Specify a Filter Buses to Copy From
Choose Filter Choose Filter
Distance Measure Lines to Process Bus Field to Populate
Ox O Number of Nodes Oul |Cusmm\,FIoaﬁng Point 1 ~ | Find...
02| (O Number of FixediumBus ~ (_) Only dosed
(CLength (Z)Number of SuperBus (OFiter | Choose Filter Define... Capy Field
(Z) Other Find... (D) Selected
Results
r:l % +||<' fo'g ;0_8 M ?&n " PRecords T Geor Setr Columns - " “E* "@E" 'f % A S‘;?E: fix) ~ @ Options =
Sub Mum|  Sub Mame MName Area Name ‘ Zone Name ‘ Sub Mame  [Mom kY ‘ PUVolt |Angle (Deg)|Load MW |Load Mvar| Gen MW |Gen Mvar|Selected |Cust Flo W
86 BRGRS BEARGRASS_9 BEPC_TSP BEPC_LEON BRGRS 138.00 1.01698 31.16 YES 'DS.UOUUOU
2 27 HAMMOMD HAMMOND BEPC_TSP BEPC_ROBERTS  HAMMOND 138,00 1.01115 25,27 YES 2.000000
3 1 RPR ROANSPRARE BEPC_TSP BEPC_GRIMES  RPR 133.00 102735 29.63 YES 1000000
4 1 RPR ROANSPRARE_2 BEPC_TSP BEPC_GRIMES  RPR 133.00 102735 29.63 NO
5 1 RPR ROANSPRARE_3 BERC_TSP BEPC_GRIMES  RPR 138.00 1.02735 29,63 NO
5 2 KETTHSW KETTHSW_3 BEPC_TSP BEPC_GRIMES  KETTHSW 133.00 1.02414 29,55 NO
7 2 KETTHSW KETTHSW BEPC_TSP BEPC_GRIMES  KETTHSW 133.00 1.02414 29,55 NO
8 2 KETTHSW KETTHSW_5 BEPC_TSP BEPC_GRIMES ~ KETTHSW 133.00 1.02414 29,55 NO
g 2 KEITHSW KEITHSW_6 BEPC_TSP BEPC_GRIMES  KEITHSW 133.00 1.02414 29,55 NO
10 2 KEITHSW KETTHSW_7 BEPC_TSP BEPC_GRIMES  KEITHSW 133.00 1.02414 29,55 NO
1 2 KEITHSW KEITHSW_§ BEPC_TSP BEPC_GRIMES  KEITHSW 133.00 1.02414 29,55 NO
12 2 KEITHSW KETTHSW_2 BEPC_TSP BEPC_GRIMES  KEITHSW 133.00 1.02414 29,55 NO
13 2 KEITHSW KETTHSW_10 BEPC_TSP BEPC_GRIMES  KEITHSW 133.00 1.02414 29,55 NO
14 2 KEITHSW KEITHSW 11 BEPC TSP BEPC GRIMES  KEITHSW 133.00 1.02414 29,55 NO
Help Close
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Script command For
SetBusFieldFromClosest

e SetBusFieldFromClosest(variablename, BusFilterSetTo,
BusFilterFromThese, BranchFilterTraverse, BranchDistMeas);

— VariableName: specified which field to copy between Bus objects

— BusFilterTo: name of Filter specified buses to “Copy To”

— BusFilterFromThese: name of filter of bus from which to copy

— BranchFilterTranverse: specify which branches to traverse in the search

— BranchDistMeas: X, Z, Length, Nodes, FixedNumBus, SuperBus, or
Variablename (set how to measure distance)

SetBusFieldFromClosest(SubNumber,"SubNumber IsBlank',"SubNumber NotlsBlank' ,All,Z);

Connections Tools © 2025 PowerWorld Corporation
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Connection Menu:

Facility Analysis (Minimum Cut)

Select The Buses

inimum Cut)

Fadility Analysis

Mote: This form is for choosing BUSES, The options regarding Areas and Zones are induded to aid the task of selecting or unselecting blocks of buses.

BT Bk %l st d#h #%  TT Records~ Geo+ Set+ | Columnsv| ¥
Make-up of the study and external systems
Buses Areas Zones Substations
Number Mame Which [5elected |# Sub Mum| Sub Name
system? Meigh
(in
service
only) t‘
1 1JAUBURN 11 Study MO 3 1 AUBURN 1
2 2 AUBURM 12 Study MO 2 1 AUBURN 1
3 3 AUBURMN 13 Study MO 1 1 AUBURN 1
4 4 AUBURM 14 Study MO 3 1 AUBURN 1
5 5 AUBURMN 15 Study MO 3 1 AUBURN 1
B 6 AUBURM 17 Study MO 1 1 AUBURN 1
7 7 AUBURM 21 Study MO 5 2 AUBURMN 2
] 8 AUBURMN 2 2 Study NO 2 2 AUBURN 2
9 9 AUBURM 23 Study MO 1 2 AUBURMN 2
10 10 AUBURM 31 Study NO 2 3 AUBURN 3
11 11 AUBURN 41 Study MO 2 4 AUBURN 4
12 12 DURHAM 11 Study NO 2 5 DURHA&M 1
13 13 GREEME 11  Study MO 1 & GREEME 1
14 14 GREEME1 2  Study NO 3 & GREEME 1
15 15 GREEME 21  Study MO 2 7 GREEME 2
18 16 GREEME 31  Study NO 2 2 GREEME 3
17 17 LEEDS 11 Study MO 3 9 LEEDS 1
18 18 LEEDS1 2 Study MNO 1 9 LEEDS 1

Set the bus Selected field to define the Facility

Connections Tools

Select what to add to the study and external systems

External Study
Areas Add Areas Add
Find... Find. ..
Zones Add Tz Add
Find... Find...
Buses Add Frs=s Add
Find... Find...
Add First Meighors to External Add First Neighors to Study
Indude Allin Same Substation Indude All in Same Substation

Filter by kv
B Filter by Kv:

Indude how many tiers of neighbors?

0

9999.0
Set all as external Max | PO

i 0.0 =
Set Branch Terminals External ... Min | ]

Set Branch Terminals Study... Save buses to file

Select buses using a network cut Load buses from file

Close Help

© 2025 PowerWorld Corporation

Connections
W

Determine Path Distances to Buses,..
Determine Shortest Path Between..,
Find Radial Bus Paths

Find Circulating MW or Mvar Flows...

Facility Analysis [Minimum Cut] ...

Branches that Create Islands...

Set Selected Field for Metwork Cut..,
Set Bus Field From Closest Bus

Find Parallel AC Branches

Driving Point Impedances...

Breaker |solated Groups

Cycle Basis Analysis...

30



Facility Analysis (Minimum Cut)

 Find the minimum number of branches in the Study System that when removed
will disconnect the Selected Facility from the External System

 Note: Tie-lines to Study system are considered part of the Study System

. E Min Cut for this Example
H M
L
‘ External
Selected £ System
. Facility | v N
Study System
D G
] o)

Connections Tools © 2025 PowerWorld Corporation 31



Facility Analysis (Minimum Cut) Dialog

e Specify Buses in the Facility
— Selected = YES

e Specify Buses in External System ==

Mote: This form is for choosing BUSES. The options regarding Areas and Zones are included to aid the task of selecting or unselecting blocks of buses.

L]
Wh ICh Systel I I? D =l L mn T Records~ Geo - Set~|Columns~| ¥ - Select what to add to the study and external systems
H

) Facility Anal

Make-up of the study and external systems External Study
. | Buses Areas Zones Substations Areas Add Areas Add
— e — |
Eq u IV - EXte r n a Humber Mame Which |Selected |= Sub Num|Sub Name R Find...
system? Meigh
(in M | Add Zones Add
- ° semvice Find... =
. onily) Find...
1 JAUBURN 11 Study NO 3 1 AUBURN 1 Buses Add Buses Add
2 2 AUBURN12 Study NO 2 1 AUBURN 1 " —_—
) \ Find... Find
3 3 AUBURM 13 Study NO 1 1 AUBURN 1 Ll
4 4 AUBURN 14 Study MO 3 1 AUBURN 1 Add First Neighors to External Add First Neighors to Study
— e ecte - 5 5 AUBURM15 Study NO 3 1 AUBURM 1 _ _
3 6 AUBURM 17 Study NO 1 1 AUBURN 1 Indude All in Same Substation Indude Allin Same Substation
7 7 1 Study NO 5 2 AUBURM 2 -
8 8 A 2 Study NO 2 2 AUBURM 2 Indude how many tiers of neighbors? Fiiter by kV
9 9 & NZ3 Study NO 1 2 AUBURN 2 o= B Filter by Kv:
10 10 AUBURN 31 Study NO 2 3 AUBURHN 3 L] 9999.0[=
iy x m o y M .
. —_ 11 11 —.UBUF}N 41 Study NO 2 -_1 —_UBUBN 4 et all as external ax -
q u IV - u y 12 12 DURHAM 11 Study  NO 2 5 DURHAM 1 _ ol
13 13 GREEME11  Study NO 1 I: GREEME 1 Sat Branch Terminals External ... Mir .
14 14 GREEME12  Study NO 3 & GREEME 1
15 15 GREEME 21 Study NO 2 7 GREEME 2 .
M N M 16 16 GREENE31 Study NO 2 8 GREENE 3 Set Branch Terminals Study... Save buses 1o file
. I a O I S l | I O I I O O e O 17 17 LEEDS 11 Study NO 3 9 LEEDS 1
18 18 LEEDS 12 Study  NO 1 9 LEEDS 1 Select buses using a network cut Load buses from file

Eq u iva Ie n Ci n g d ia I Og Set the bus Selected field to define the Fadility Closs Help
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o . o . Conus82K.pwb
Facility Analysis (Minimum Cut) Dialog:
Example on Conus82.pwb
e Selected = YES: Define the Facility
— Areas 33 (Indiana)

 Which System = External : Define the part of the system you
would like the facility to be disconnected from

— Areas 1, 2, 3 (Maine, New Hampshire, Vermont)
e Facility Analysis
— Go to this tab to do the Minimum Cut Calculation

Connections Tools © 2025 PowerWorld Corporation 33



Conus82K.pwb

Facility Analysis (Minimum Cut) Dialog:
Example on Conus82.pwb

 Shows the Number of Buses in the External and Facility

e Capacity = Count of branches connecting each to the study system

Ainimum Cut)

List of Branches
representing the
minimum cut

(Added Custom
Integer column to
populate with a 1)

Connections Tools

Select The Buses

B O B Ak

Fadiity Analysis

<00
8 dh 8

Records = Geo ~ Set~ Columns ~ '

. S BH- W

HELD

i~ B Options -

External Region Facility Find Minimum Cut Close
Number of Buses 2573 1943 [ set Selected Field for Branches
Status:  PATH 21: 297 branches Help
Capadty 90 199 Min Cut Found
Show Paths
Cust Int 1 From From Mame From Area Mame To Area Mame To Number| To Mame |Circu| MW From | Mvar From Status Lim MWVA ’Iﬁ
Mumber
1 1 4741 DANBURY 14 Connecticut Mew York City 6320 CARMEL S5 11 44,5 -5.7 Closed 37,
2 1 4813 NORWALK 10 2 Connedticut Mew York City 6791 BEDFORD k1 139.8 6.4 Closed
3 1 4848 STAMFORD 8 4 Connedticut Mew York City 6858 SCARSDALE1 2243 1.9 Closed
4 1 5501 STAMFORD 101 Connedicut Mew Jersey 10314 TEAMECK 2 1 769.0 -73.3 Closed
5 1 5503 STAMFORD 103 Connecdicut Mew York City 6349 PORT CHES 1 118.2 9.0 Closed
6 1 5811 HOPEWELL JUNCTIOM 11 Mew York City Mew York City 5813 HOPEWELL 1 3.8 -3.9 Closed
7 1 6787 MEW PALTZ 3 1 Mew York City Upstate New York 9763 TILLSOM 2 1 -178.3 19.4 Closed
1 6814 MAMAROMECK 2 1 |Rew York City | Mew York City 6517 MAMARON 1 584.9 24.4 Closed
9 1 6875 TARRYTOWN 11 Mew York City Mew York City 6347 PORT CHES 1 -180.1 56.1 Closed
10 1 6915 YORKTOWM HEIGHTS 11 Mew York City Mew York City 6309 KATOMAH 21 -B88.1 1.5 Closed
11 1 7363 DELAMSON 31 Upstate Mew Yaork Upstate Mew York 7361 DELAMSON 1 -70.2 37.2 Closed
12 1 7402 SCHEMECTADY 101 Upstate New York Upstate New York 7333 ALBANY 71 1 12.2 6.8 Closed
13 1 8208 GLOVERSVILLE 4 3 Upstate Mew Yark Upstate Mew York 9478 LITTLE FALLE 1 262.6 -57.4 Closed
14 1 8274 LEEDS 21 Upstate Mew York Upstate Mew York 8258 CAIRO 31 1 16.8 4.7 Closed
15 1 8283 LOMNG LAKE 11 Upstate New Yark Upstate New York 8178 TUPPER LAK 1 -48.9 -0.2 Closed
16 1 9235 KINGSTOM 8 3 Upstate Mew Yaork Mew York City 7278 NEWBURGH1 1129.0 -60.8 Closed
17 1 9241 SAUGERTIES 31 Upstate Mew York Upstate Mew York 9231 KINGSTOM €1 1221 -18.7 Closed
18 1 9465 COLTON 32 Upstate New York Upstate New York 9162 RUSSELL1 11 52.8 -22.7 Closed
19 1 9708 SELKIRK 31 Upstate Mew Yark Upstate Mew York 9715 SELKIRK3 8 1 203.8 146.5 Closed
20 1 9988 PYRITES 4 Upstate Mew York Upstate Mew York 9130 CANTON G "1 -59.9 -2.3 Closed
21 1 10110 OGDENSEURG 54 Upstate New Yark Upstate Mew York 9466 COLTOMN 3321 -63.8 16.2 Closed

© 2025 PowerWorld Corporation
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Conus82K.pwb

Visualization of Minimum Cut

 Change the Custom Integer for each branch in the minimum

Cust to 1 (shown on previous slide)

e Use Emphasis Filter in Oneline Options

Oneline Display QOptions

Select Option Category

Grid/Highlight Unlinked
Memo

Pie Charts/Gauges
Substations
ThumbMail View

Connections Tools

Display Options

Display Detail Emphasize Spedific Objects Background Calor
e B 0o Emphasis | Emphasis Filter Change
Moderate
Emphasis Amount [_]set as Default Background
Minirnal
o . A litte ' A lat Most Common Base Object Color
ustom 22 L,
Mo Filled Base Level Objects

B Use Absolute Values for MW Line Flows

[ ] Use Absolute Values for Mvar Line Flows

[ Use Absolute Values for Interface MW Flows
B Enable Mouse Wheel Zooming (Al Onelines)
[show Oneline Hints (Al Onelineg)

Visualizing out-of-service elements
(These settings apply to all onelines)
[ IDraw an %' through offdine generators
[ | Use dashed lines
[)Blink - Blinking options
1.0

© 2025 PowerWorld Corporation

O Select by Criteria Dialog for choesing what to emphasize

Select by Criteria 5et  Minimum Cut

Save Save As Rename

General Areas Zones Layers

Type of Drawing Object Filter

B Backoround Line

[ Circuit Breaker

[ pisplay Bus —_—

B Display Transformer <Branch >CustInt...

B Display Transmission Line <Branch>CustInt...

[ Field (Bus) ...-» -

[ Group by Type

8 List Orly Types on Display or Already Selected Above
Chedk All Uncheck Al Reset To Defaults
Check Only Text Figlds Add Modify Filter, ..

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

X cancel

[ V’ Emphasize

| Save Aux

Delete Load Aux

Area Numbers  Find ..,

B Al Areas

Zone Mumbers  Find ...

B all Zones

Mominal Voltage
Max 9999.00 : kv

Min 0.00 kv

B 2l voltages
Layers

Ol (C)Range

0 Use Areaf Zone/ Owner/
DataMaintainer Filters

Edit Area/ Zone/ Owner/
DataMaintainer Filters

ud
T
(il
=
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Conus82K.pwb

Visualization of Minimum Cut

e Also use Select By
Criteria to Select Branch Mi
ins the cut

e Format to make line have 7o
large thickness so we
can see them

 Use Contouring to
highlight area 1-3 in Blue
and Area 33 in Green
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Connections Menu:

Conus82K.pwb

Set Selected Field for Network Cut

@ Set Selected Field Inside a Metwork Cut

Define Metwork Cut  set Selected Field

Branches Interfaces DC Lines

- Sortby () Name
Filter Advanced -~ Branch

x

© Humber

~ | custint=1

> ‘

[[]Use Ares/Zone Filters | Quick | Define | Remove

4741 (DAMBURY 14) TO 6320 (CARMEL 5 1) CKT 1 [
4313 (NORWALK 10 2) TO 6791 (BEDFORD HILLS 1 1)
4343 (STAMFORD 8 4) TO 6853 (SCARSDALE 2 1) CK
5501 {STAMFORD 10 1) TO 10314 {TEAMECK 2 1) CKT
5503 (STAMFORD 10 3) TO 6848 (PORT CHESTER 2 2
5311 (HOPEWELL JUNCTION 1 1) TO 5813 (HOPEWEL
5313 {HOPEWELL JUNCTION 2 1) FROM 5811 (HOPEW
6320 (CARMEL 5 1) FROM 4741 (DANBURY 14) CKT 1
6757 (NEW PALTZ 3 1) TO 9753 (TILLSON 2) CKT 1 [
6791 (BEDFORD HILLS 1 1) FROM 4813 (NORWALK 10
6809 (KATOMAH 2 Z) FROM 5915 (YORKTOWN HEIGHT
6814 (MAMAROMECK 2 1) TO 6817 (MAMARONECK, 2
6817 (MAMARONMECK 2 4) FROM 6514 (MAMARCNECK,

ARAT MDADT CHESTED 1 1% FDOikA ERTC MTADDWVTOMIRI
Select All Clear All

Select objects on this side of the cut

» | Sortby (") Name

QO rumber

i

0 sort by Name () sort by Mumber

Line COLTOM 32 (3465) TO RUSSELL 11 [3162) CKT 1

Line DAMWEBURY 1 4 [4741] TO CARMEL 51 [6320) CKT 1

Line DELANSOM 31 [7363] TO DELANSOMN 11 [7361]CKT 1

Line GLOVERSWILLE 4 3[8208) TO LITTLE FALLS 4 3 [3478]CKT 1
Line HOPEWELL JUMCTION 11 [5811) TO HOPEWELL JUMCTION 21 [5813) CKT 1
Line KIMGSTOM 83 (3235) 70 MEWBURGH 2 7 [7278] CKT 1

Line LEEDS 21 [8274] TO CAIRD 31 [8258] CKT 1

Line LOMG L&KE 11 [8283] TO TUPPER LAKE 11 (8178] CKT 1

Line MEW PALTZ 31 (6787 TO TILLSOM 2 (3763] CKT 1

Line MORWALK 102 (4313) TO BEDFORD HILLS 11 73] CET 1
Line OGDEMSBURG 54 (10110) TO COLTOM 3 3 [9466) CKT 1

Line PYRITES 4 (3388 TO CANTOM 61 [3130] CKT 1

Line SAUGERTIES 31 [9241] TO KINGSTOM B1 (32311 CKT 1

Line SCHEMECTADY 101 [7402] TO ALBAMY 71 (73331 CET 1

Line SELKIRK. 31 (3703] TO SELKIRE 389715 CET 1

Line STAMFORD 1071 (5501) TO TEAMECK 21 103141 CET 1

Line STAMFORD 103 (5503) TO PORT CHESTER 2 2 (R343] CKT 1
Line STAMFORD 8 4 [4848) TO SCARSDALE 21 [B858] CET 1

Line TARRYTOWM 11 [6375) TO PORT CHESTER 11 (63471 CKT 1
Line YORET WM HEIGHTS 1 1 [B915] TO KATOMAH 2 2 (5209) CKT 1
Transfomnetinding MaMAROMNECE 271 (6814] TO MAMAROMNECK 2 4 [6317] CKT 1

B Require paths to be energized Help

Indude how many tiers of neighbors?

1 (AUBURNM 1 1) [230.0 kv]
2 (AUBURM 13) [115.0 kv]
3 (AUBURNM 13) [18.00 kv]
4 (AUBURN 14) [1.000 kv]
5 {(AUBURNM 15) [230.0 kv]
& (AUBURN 17) [230.0 kV]

Connections Tools

K=
0 IL_IZISE

© 2025 PowerWorld Corporation
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Connections

Lo

Determine Path Distances to Buses...
Determine Shortest Path Between...
Find Radial Bus Paths

Find Circulating MW or Mvar Flows...
Facility Analysis [Minimum Cut] ...

Branches that Create Islands...

et Selected Field for Network Cut...

Set Bus Field From Closest Bus
Find Parallel AC Branches
Driving Point Impedances...
Breaker |solated Groups

Cycle Basis Analysis...
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Conus82K.pwb

Set Selected For Network Cut:

Define Network Cut

e Assumes you know what the
network cut is ahead of time

e |[nput to tool

— Specify the list of branches
and interfaces that will cut
the system into two parts

— Specify a bus on the inside of
the cut.

— Then go to Set Selected Field
tab

{) Set Selected Field Inside a Metwork Cut

Define Network Cut  Set Selected Field

Branches
- Sortby [:]Name
Filter Advanced -~ Branch

=

Interfaces DC Lines

© Number

+ | custint=1 v|

[JUse ArealZone Fiters | Quick || Define | Remove

4741 (DANBURY 14) TO 6320 (CARMEL 5 1) CKT 1 [
4813 (NORWALK 102) TO 6791 (BEDFORDHILLS 11] |
4348 (STAMFORD 8 4) TO 6858 (SCARSDALE 2 1) Ok
5501 (STAMFORD 10 1) TO 10314 (TEANECK 2 1) CKT
5503 (STAMFORD 10 3) TO 5849 (PORT CHESTER 2 2
5811 (HOPEWELL JUNCTION 11) TO 5813 (HOPEWEL
5813 (HOPEWELL JUNCTION 2 1) FROM 5811 (HOPEW
5320 (CARMEL 5 1) FROM 4741 {DANBURY 14) CKT 1
6787 (NEW PALTZ 31) TO 9763 (TILLSON 2) CKT 1 [
6791 (BEDFORD HILLS 1 1) FROM 4313 (NORWALK 10
6809 (KATONAH 2 2) FROM 8915 {YORKTOWN HEIGHT
6514 (MAMARCONECK 21) TO 6817 (MAMARONECK 2
5817 (MAMARCNECK 2 4) FROM 6314 (MAMARONECK

ERAT MOADT FHECTED 1 1% FDAM SR 76 fTADD VTN

Select All Clear Al

belect objects on this side of the cut
Sort by () Name

© Number

i |

O sorthybame () Sorthy Number

Line COLTON 3 2[3465) TO RUSSELL 11 [F62) CKT 1

Line DANEURY 1 4 [4741) TO CARMEL 51 (6320) CKT 1

Line DELANSOMN 31 [7363) TO DELAMSOM 17 [F361)CKT 1

Line GLOVERSWILLE 4 3[8208) TO LITTLE FALLS 4 3[9473] CKT 1
Line HOPEWELL JUNCTION 11 (5811] TO HOPEWELL JUMCTION 21 (5813) CKT 1
Line KINGSTON & 3 (9235) TO NEWBURGH 8 7 [7278) CKT 1

Line LEEDS 21 [8274) TO CAIRO 31 [8258) CKT 1

Line LONG LAKE 11 (3283] TO TUPPER LAKE 11 [B178)CKT 1

Line ME% PALTZ 31 (6787) TO TILLSOM 2 [3763) CKT 1

Line MORWALK 10 2 [4313]) TO BEDFORD HILLS 11 [6791) CKT 1
Line OGDEMNSBURG 54 (10110] TO COLTOM 3 3[3465) CKT 1

Line FYRITES 4[3388) TO CANTON 61 [3130) CKT 1

Line SALUGERTIES 31 (3241] TO KINGSTOME1 [3231)CKT 1

Line SCHEMECTADY 101 [7402] TO ALBANY 71 (7333 CKT 1

Line SELKIRK. 31 [9708) TO SELKIRK 38([3715) CKT 1

Line STAMFORD 101 [5501) TO TEAMECK 21 [10314) CKT 1

Line STAMFORD 10 3[5503) TO PORT CHESTER 2 2 (6B49) CKT 1
Line STAMFORD & 4 [4848) TO SCARSDALE 21 [63558) CKT 1

Line TARRYTOWMN 11 ([6875) TO PORT CHESTER 11 (6347 CKT 1
Ling YORKTOWM HEIGHTS 11 [6915) TO KATONAH 2 2 (6309) CKT 1
Transformersinding MAMARDNECK 21 [6214] TO MAMAROMECK 2 4 [B317) CKT 1

B Require paths to be energized Help

Include how many tiers of neighbars?

1 (AUBURN 1 1) [230.0 kV]
2 (AUBURN 12) [115.0kV]
3 (AUBURN 13) [18.00 kV]
4 {AUBURN 14) [1.000 kv]
5 (AUBURN 15) [230.0 kV]
& (AUBLRN 17) [230.0kV]

e
0= IL_ose

Most support questions on this tool are because a complete network
cut has not actually been specified. Make sure it really is a cut

Connections Tools
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Conus82K.pwb

Set Selected For Network Cut:

Define Network Cut

@ Set Selected Field Inside a Metwork Cut

Define Metwork Cut  Set Selected Field

Typez of Objects to Select [ Filter by Kv:

[ Branch

BEu:

[] DCTransmizsionLine
E] Gen

[] Load

[] shunt

-

| 9999.0

0.0

[ ] Uge Area/Zone Filters

How to set Selected Field

0 Yes

Chedk all IUncheg

[ & O, Set Fields

for all chjects.

9999.0

0.0

Edit AreafZone Filters

Would you like to initialize by setting Selected to "NO "

Connections Tools

Animated Flows

Display Object Optians
Geography/Coordinates
GridHighlight Unlinked

lemo
Pie Charts/Gauges
Substations
ThumbNail View

>

Display Options
Display Detail
© complete
() Moderate
() Minimal
(O Custom k|

8 Use Absolute 4
[ Use Absolute ¥
[ use Absolute ¥
@ Enable Mouse |
([ show Oneline #

Simplified Display

Minimum Number
of Display
Objects for Using
Speedup

5000 2

'Alluw oneline
number of on

10 = May

™ one

(] Do Mot Show Co
[C) Do Mot Show Co

To apply saved options to this oneline,
choose the from dropdown at the right

oK

Save |

Apply

 Modify Emphasis Filter to
emphasize branches that are
Selected also)

Oneline Display Options
Select Option Category

Emphasize Specific Objects Background Color

= =
Select by Criteria Dialog for choosing what to emphasize X
Select by Criteria Set  Minimum Cut | Save Aux 7
Save Save As Rename Delete Load Aux
General Areas  Zones Layers
Type of Drawing Object Filter e |
@ Background Line
([ Circuit Breaker - Advanced Filters for DisplayTransformer
@ Display Bus <Bus>Selected Select Filter Type
(80 Display Transformer cmesin | (m— * Cbject willmeet the fite i the nked Branch mests the advanced fter
@ Display Transmission Line <Branch>Custint...
[ Field (Bus) ...-> -—-- Filter Name Custint=1 ~ Save Filter. ..
Save Save As Rename Delete View Filter Logic
[ Pre-filter using Area/Zone/Owner Filters
=
8 Erabled (rormaly checked) AN ©@OR  (ONotAND (NotOR (OXOR ()One TRUE () Num TRUE =
x Condition 1
Find... Custom\integer 1 v equato
(] Use Another Filter
x Condition 2
() Group by Type Find... _UseAnotherFilter ~ | meets filter
{8 List Only Types on Display or Already Selected Above @ Use Another Filter Find
Check All Uncheck Al Reset To Defaults Add>> | Delete ... [
Check Only Text Field: AddModify Filter...
ST I Queme | 2o | | Koon
[ select All Except what meets the above criteria
18 select only objects in layers that are currently visible
Use as & filter on presently selected objects
X e =

© 2025 PowerWorld Corporation
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Conus82K.pwb

Visualization of the portion of the system

Connections Tools

that is cut by the Minimum Cut

54

A
¥

¥,

e

,«j '

5

e q
I

=

AN
L7
—

N ‘ !‘-ﬁt-

/\f“‘
| T
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DataCheckExample.pwb

New Connection Tool:
Find Radial Bus Paths

{_) Radial End Dialog = O b4
Calculate Radial Paths @) path Traverses Open Branches Traverse Path By
DBus i
Clear Radial Paths [T Treat Parallel Branches as Mot Radial © superbus Conn E.d:l ons
Bus Radial Ends Al Buses Al Branches
— = —- Determine Path Distances to Buses...
3 D % '>| fc.'B ;':_'3 ﬂ f&n 77 Records~ Geo~ Set~ Columns - ' "ﬁ“ﬂ* H&E' “? @' E%E fix) - ﬁ Options -~
Radial Path WF|  Mumber FixedNumBus |Sub Node|Sub Mum Buses in Radial Path  Branches in Radial Path Determine Shortest Path Between...
Length Mumber
Radial Path Radial F Radial Path|Mumber |FixedMumBus|Sub Mode|Sub Mum| Sub Mame . .
4] 180156 180156 1 130156 v Index A Length Number Find Radial Bus Paths
ki N 180153 180153 | 180153 180156 1 4 180156 [J__180156 1 130156 SWEETWN3 . . .
- . e B - 2 e 2 180156 2 4 180157 180157 8 180156 SWEETWN3 Find Circulating MW or Mvar Flows...
o a1 Llaldlel L i LY
3 180156 & 4 180158 130158 11 180156 SWEETWN3 . . ..
’ N 10511 HO511 1l 110511 4 180156 4 4 180155 130165 15 130156 SWEETWN3 Facility Analysis (Minimum Cut} ...
8 o 110231 110231 1 42080
— - Branches that Create Islands...

Set Selected Field for Metwork Cut..,
Set Bus Field From Closest Bus

Find Parallel AC Branches

Driving Point Impedances...

Breaker |solated Groups

Cycle Basis Analysis...
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New Connection Tool: Find Radial Bus Paths

'
 Options ]
Calculate Radial Paths | @) path Traverses Open Branches STiEes Path By
_ (_JBus
— Traverse Open Branches e Rt patne () TreatParall Branches as NotRadil @ superbus

— Treat directly parallel branches as Not Radial
— Traverse path by Bus or SuperBus

e |dentifies groups of buses that form radial paths and the branches
that connect them

* |n this example, grouped by Superbus, Superbus 11 is the radial bus,
and 11, 21, 31, 41, 51, and 61 lie on the radial path

Rest I I
System SuperE‘-us

Connections Tools SuperBus
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DataCheckExample.pwb

Find Radial Bus Paths

Radial Bus SWEETWN_WND3

Bus: SWEETWN_WND3 (180156) [Fixgeluryyssd 5w
T SR AT ST 305 Mvar -4.606 Myvar 19.928 Mvar 19.928 Mvar 19.928 Mvar  19.928 Mvar
== Nom kV: 34.50
Area: E_LCRATSC [307) {ﬁ! {ﬁ! Elﬁ EH t_‘h E‘H
Zone: E_NI:ILEN {11&?} w‘ W2 18017 104 B80T 102 18T 103 8T I 1
14764 pu . 180165 A6.6 MWW
40.53 Kv 73.8 Mvar
{C) Radial End Dialog = | » £7.3 WA
' Traversa,Path By
Calculate Radial Paths B F=th Traverses Open Branches ) Bus
Clear Radial Paths [ 7reat Parallel Branches as Mot Radial 0 superbus \/\/\/
A
Bus Radial Ends  All Buses  AllBranches . v 1.0000 tap
D | & Al st dh ?&D 7 Records~ Geo~ Set+ Columns~ B~ g~ AN B~ f':%ﬁ:'; foo v HH  Options ~ /\/ ° e
Radial Path WF|  MNUmber FixedNumBus  Sub Node|Sub Num Buses in Radial Fath  Branchelin Radial Path I e r m I n a t I O n
e Number dial Path WF |Radial F & | Path b d b Mod b b
— - Radial Pa Radial F Fadial Path|Mumber |FixedMumBus|Sub Mode|Sub Mum| Sub Name
a 4 180156 180158 1 180156 Tt Lengt Number .
i B 180153 180153 1| 180153 180156 1 Y 180156 180156 1 180156 SWEETWN3 Of ra d I a I at h
? K ————— 2 180158 2 4 180157 130157 8 180156 SWEETWN3
=] < 13U 1 1 iy JAV T
3 180156 3 4 180158 130158 11 180156 SWEETWN3
SWEI:TWNJ- _8
g il 110511 110511 1| 110511 3 180156 4 4 180185 130165 15 180156 SWEETWMN3
8 4 110231 110231 1 42090 u S a S
B

SWEEI'WNS

== Multiple

T1030
1.0275 pu

Other Buses on Radial Path" =ex connections)
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DataCheckExample.pwb

Connections Menu:
Find Parallel AC Branches

{_) Radial End Dialog = O b4
: Traverse Path B
Calculate Radial Paths @) path Traverses Open Branches O Bus Y
Clear Radial Paths [T Treat Parallel Branches as Mot Radial © superbus Connections
o
Bus Radial Ends Al Buses Al Branches
— . = Determine Path Distances to Buses...
D % '>| fc.'E ;':_'3 ﬂ f&n T Records ™ Geow Set~ Columns - ' "ﬁ“ﬂ* H&E' “? @' E%E fix) - ﬁ Options -~
Radial Path WF|  Mumber FixedNumBus |Sub Node|Sub Mum Buses in Radial Path  Branches in Radial Path Determine Shortest Path Between...
Length Mumber
Radial Path Radial F Radial Path|Mumber |FixedMumBus|Sub Mode|Sub Mum| Sub Name . .
4] 180156 180156 1 130156 v Index A Length Number Find Radial Bus Paths
4 : 180153 180153 | 180153 180156 1 4 180156 [J__180156 1 180156 SWEETWN3 _ _ _
- N : me 2 180156 2 4 180157 180157 8 180156 SWEETWN3 Find Circulating MW or Mvar Flows...
o a1 Llaldlel L i LY
3 180158 3 4 180153 130158 11 180156 SWEETWN3 . . ..
’ N 10511 HO511 1l 110511 4 180156 4 4 180155 130165 15 130156 SWEETWN3 Facility Analysis (Minimum Cut} ...
8 o 110231 110231 1 42080

— - Branches that Create Islands...
Set Selected Field for Metwork Cut..,
Set Bus Field From Closest Bus
Driving Point Impedances...
Breaker |solated Groups

Cycle Basis Analysis...
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DataCheckExample.pwb

More Existing Tools:
Find Parallel AC Branches

e Good for finding parallel transformers with “from/to” bus terminals
flipped. Makes coordinating transformer taps confusing

e Buses 22648 and 22644 are 3 parallel transformers, but from/to bus
designations are flipped

-_— Ta p rat I OS a re () Find Parallel AC Branches
1 O 7 1 5 9 d Calculation Options Result Filter Options
. a n Branch fields to populate: Only show groups with = 2. AMD = 100 5 branches,

O 9 3 2 6 1 Label for each group of branches |Cusb3m".1nteger 1 ~ | Find... AND. € with either zero/nonzero-mpendance branches
° (") with atleast one zerodmpendance branch

Mumber of branches per group |Cusb3m'-,1nteger 2 ~ | Find...

(") with only nonzero-mpendance branches
— Calculate
Ye S sese B a I a n C e d see slofa B 1dentify parallel transformers with conflicting tap orientation

Branches

L ]
— But ConfUSIng Bl By el %0 % @k 8 55 Records~ Geo~» Set~ Columns -~ Be~ o~ fU8. 5 BH- B0 - B options -

. From Mumber From Name |To Mumbery To Mame |Circui] Status | ZMag |From ZER Bus|To ZEBR Bus|Branch Device| Xfrmr| Type |Tap Ratio| Phas
e You should flip j 1 ﬁ ‘ primary __|Primary ;‘Twe
2 12181 GLDSTNPS 12101 GLADSTOM 1 Closed 0.05400 12181 12101 Transformer YES Phase 1.00000 48
these frO m/tO 3 22648 PENSQTOS 22644 PENSQTOS 1 Closed 0.09984 22648 22644 Transformer YES Fixed 0.93287 0
4 22644 PENSQTOS 22648 PENSQTOS 3 Closed 0.09238 22644 22648 Transformer YES Fixed 1.07139
3 22644 PENSQTOS 22648 PENSQTOS 2 Closed 0.09234 22644 22648 Transformer YES Fixed | 1.0713% 0
& 26089 AIRPORT 26560 AR A M A Closed 0.10793 26089 26560 Transformer YES LTC 0.95826 a
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@ New Transformer Winding Symbol Indicates
the Variable Tap side (from bus)

e Double lines 50.6 MW 47.7 MW 47.4 MW
v  43.3 Mvar 39.9 Mvar v 40.2 Mvar
represent the 66.6 MVA 62.2 MVA 62.2 MVA
A4 A4 W
From Bus
A4 \4
(Variable Tap side) \W\Y/\W \/\/\/ \/\/\/

| 0.9326 tap A 1.0716 tap h 1.0716 tap
/ //VM A

Y \ 4
\% '
CKT 1 M ckr2 M ckrs
PENSQTOS T
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Numbers fli

DataCheckExample.pwb

Parallel Transformer with From/To Bus
ed from each other

O X

© Bus View for AIRA M_26560

Qﬂ - I:‘} ~ Bus [AIRA M [34.5 kV] ( 26560) : Find... Options ~ Views ~ History ~

AIRA M 54.889 MW

O Bus View for PENSQTOS_22648 - O X

-

<:f - ':‘:} ~ Bus |PENSQTOS [138 kV] ( 22648)| 5 Find... Options ~ Views ~ History ~

PENSQTOS

-7.203 Mvar 0.000 Mvar  0.000 Mvar 0.000 Mvar 0.000 Mvar Bus: PENSQTOS (22648)
Nom kV: 34.50 \J_/ \J./ \J_/ \J_/ Area: SANDIEGO (22)
Area: LADWP (26) I | | | Zone: SDG&E Beach Cities (221) 0.00 MW
Zone: LA SUB-TRANS (285) IDA 11D b1 11D b2 1D b3 1D b4 g'gg m"ar 0.5090 0.00 Mvar
1.0337 pu ' 137 86 f";', -113.9 MW 3.3 MW -35.1 MW 50.6 MW 47.7 MW 47.4 MW
3'5 66 KV -33.2 MW -21.7 MW 44 '23 De -55.8 Mvar -66.7 Mvar -0.7 Mvar 43.3 Mvar 39.9 Mvar 40.2 Mvar
: -13.5 Mvar 20.7 Mvar -0 Deg 126.9 MVA 6.8 MVA 35.1 MVA 66.6 MVA 62.2 MVA 62.2 MVA
31.47 Deg 358 MVA VA Not Valid $/MWh,
Not Valid $/MWh - ' = "/ .
i / i e b )\0-9924 tap
o M~ 9583 tap s 1.9997 tap ) Wv
-y -
CKT1 = : z
aa ,F 0 Lo *
L = \/I::B P;:I:ZQTT ! 0.9326 tar 716 to 0716 tap
AIRPORT //m& M\A
| 26089 | 1.0047 pu 1
231.07 KV BATIQTP
1.0050 pu 25052
138.69 KV 1.0283 pu
- [ENCINA | 141.90 KV
22232
- [SCATERGD - [OLD TOWN CKT 1 CKT2 CKT3
26065 27596 PENSQTOS +
e | o |
- 1.0305 pu
P r) P
22%:1450 5 22228 71.10 KV
[FRIARS|
22300 PENSQTDS
22652
- DEL MAR
2160
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Anonymous.raw

Connections Menu:
Breaker Isolated Groups

{) Breaker Isolated Groups

Find Isolated Groups Filter Display Below By Range: Update Filter E
[_] Use Branch Mormal Status for Groupings Cﬂnnimnns
Bus  Gen Load Shunt Branch Determine Path Distances to Buses..,
[ em e 6 4% @A dR, T Records- Geo- Set- Columns- [~ o~ 'S T ER- U f- B - Determine Shortest Path Between...
Mumber FixedMumBus | Sub  |5ub Mum|5ub Mame Implicit Breaker Group Mumber & ) )
MNode Breakers I Find Radial Bus Paths
MNumber ) ) )
1090 3071 307 MO oc Find Circulating MW or Mvar Flows...
1091 3085 3085 MO 55 . . .
1092 2493 36 2436 Sub2486 NO 55 Facility Analysis [Minimum Cut) ...
1093 3076 7 3075 Sub3075 WO 55
1054 2347 15 5347 Sub2342 MO ce Branches that Create Islands...
1095 2126 2126 WO 55 :
e 510 ; Z105ubzi0 NG — 5et Selected Field for Network Cut...
1097 210 13 210 5ub210 NO 36 Set Bus Field From Closest Bus
1093 202 202 1 202 Sub202 MO 56
1093 202 3 202 sub20z  NO -6 Find Parallel AC Branches
1100 203 15 202 sub202  NO 57
1101 203 10 202 Sub202 MO 57 Driving Point Impedances...
1102 203 12 202 Sub202  NO 57
1103 237 2317 20 2316 Sub2316  NO 57 Breaker |solated Groups
1104 217 2 217 Sub217 MO 57
1105 12317 12317 MO 57 Cycle Basis Analysis...
1106 203 203 & 202 Sub202 MO 57
T aand el B 7= | e e A T [ e Lot 8
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Connections Menu:

Breaker Isolated Groups

e Can be used with a Full-Topology Model

— All the breakers/disconnects and other switching devices are in the
model

— Algorithm will look for groups of buses and their connected devices
that are isolated by opening the same group of switching devices

* Alternative, populate the bus field called “Implicit Breakers”
(YES or NO)

— YES means every branch connected to this bus is assumed to have
switching devices at a bus end which is marked Implicit Breakers = YES

— Similar search algorithm
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Breaker Isolated Groups:
Just Click Find Isolated Groups

Anonymous.raw

¢ BUS Brea ker Grou p N u mber Find Isolated Groups Filter Display Below By Range:
Integer will be populated with = = « « o

an integer

— Buses that are grouped

together have the same integer ==
— Generators, Loads, Shunt shows ==&

{) Breaker Isolated Groups

[l Use Branch Mormal Status for Groupings

B3 T & 1k %68 5%

= O

|Update Filter

I B~ | HUiB ., AURA ., ey, SORT .
W, | i Records~ Geo~ Set~ Columns - e ™ 2 Y % aean T HH

a column with Breaker Group R

Number

— Branches table will show the -

from and to bus integer

Connections Tools

Number FieedMumBus Sub  [Sub Mum| Sub Name Implicit Breaker Group Mumber &
Mode Breakers
Mumber

1090 3071 3071 MO 55
1091 3085 3085 MO 55
1092 2493 36 2486 SubZ436  NO 55
1093 3076 7 3075 Sub3075 NO 55
1094 2342 159 2342 SubZ34z  NO 55
1095 2126 2126 MO 55
210 3 210 Sub210 MO 56

210 13 210 Sub210 MO 56

1098 202 202 1 202 Sub202 MO 56
1099 202 5 202 Sub202 MO 56
203 159 202 Sub202 MO 57]

203 10 202 Sub202 MO 57

1102 203 12 202 Sub202 MO 57
1103 2317 2317 20 2316 SubZ316  NO 57
217 2 217 Sub217 MO 57

2317 MO 57

1106 203 203 6 202 Sub202 MO 57
1107 217 5 217 Sub217 MO 57
1108 217 3 217 Sub217 MO 57
1109 424 19 2424 Sub2424  NO 57
1110 2424 17 2424 Sub2424  NO 57
1111 203 15 202 Sub202 MO 57
318 2316 SubZ316  NO 57

217 1 217 Sub217 MO 57

1114 217 4 217 Sub217 MO 57
1115 204 5 204 Sub204 MO 58
1116 204 3 204 Sub204 MO 58
1117 204 9 204 Sub204 MO 58
1118 204 2 204 Sub204 MO 58

© 2025 PowerWorld Corporation
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. Showing the Branches that Isolate a Group

Quick Filter b4
L]
. [ Pre-filter using Area/Zone /Owner Filters [ — — — - — =
I e r ra n C a e O Oanp (JorR (ONotanD (ONotoR | @¥orR (D One TRUE () Mum TRUE (e
° x Condition 1
S h OW t h e I O I Ca I XO R Of Find... | Topology\Breaker Group Number at| ~  equal to 0 |5? | | [JaBs
| |Use Another Filter
x Conditigr2
the From / o Breaker rr...[rploayrenter rapmber ot (<] e BlG | O
~ Topology Choose Collapse Al
[ @ Allow Consolidation of Branch
Add = . ) .
Group Number bein | LS
@ Branch Close Angle Threshold o femove 2? Help x Cancel
o ® EBranch Device Type O :;'_Iglghght Key E LS =
e u a I to t h e I nte e r =4 @ EBranch Device Type Present Case - 1elds E T, T :
- @ Breaker Group Number at From Bus [/ Color Enterable :jf :jr
5 ® Breaker Group Mumber at To Bus m Show Variable I—I;I ]-11- 22
° 2 —— - | 2,144 23,
group num ber of interest “
() Breaker Isolated Groups — | b4
L] L]
— This gives only the et opa | e it By R

b ra n C h es t h at Wi | | C reate [_JUse Branch Normal Status for Groupings
Bus Gen (Filter:Quick) Load (Filter:Quick) Shunt (Filter:Quick) Branch (Filter: Quick)

an isolated group £ Btk %8 20 88, |3 recorss- o st~ counes~ - |G- B~ ¥ B~

JLEN {1 g @ Options =

From Mumber From To Number Tao Circuit Y From Breaker Group Mumb Y To Breaker Group Mumber
PY : ° FixedMumBus FixedMumBus
These are the switching ! e SR a i
2 10000203 203 11000203 203 1 57 786
° M M 3 12000203 203 13000203 203 1 57 13193
ev I C e S t a t W I I S O a te 4 14000203 203 15000203 203 1 5436 57
5 217 217 7000217 217 1 57 10668
t h iS g ro u p & 5000217 217 G000217 217 1 57 5890
9 2317 2317 24002317 2317 1 57 12919
10 2318 2318 2002318 2318 1 792 57
1 16002424 2424 17002424 24241 9996 57
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Connections Tools Summary

 There are a lot of different tools
e Some are new features
e Others have been in PowerWorld Simulator a long time

 We have not traditionally covered these in a training session
due to limited time

* Make good use of them, and the visualization tools that go with
them
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In-Person PowerWorld Simulator Training

Sept 30 — Oct 2: ERCOT, Austin, Texas

 September 30 — October 2: PowerWorld Training hosted by ERCOT in
Austin, Texas

— Agenda (registration is done for each day, so attend a few days or all 5 days)
https://www.powerworld.com/files/TrainingAgendaERCOT202509.pdf

e Tuesday: OPF, LMP Markets, Contingency Analysis, SCOPF
e Tuesday: Advanced OPF, Case Info, Auxiliary Files, OPF automation
e Wednesday: Transient Stability

— Location/Time
e Location: ERCOT, 8000 Metropolis Drive Austin, Texas 78744
e 8:30 AM start time each day. Ends 4:30 or 4:45 PM

— https://www.powerworld.com/training/training-calendar
 We are looking forward to it!
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