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Power System Equivalents

 Background
e Equivalencing in PowerWorld Simulator
e Deleting an External System

e Examples

—small 7 bus case
— 10,452 bus MAIN case

* Merging Systems
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Introduction

e Equivalencing is a general technique for
representing one system by a second system, in
which the second system approximates the
behavior of the original system.

* Practically every system used in power flow
studies is an “equivalent.”
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Properties

e Equivalent systems usually

— are smaller and less detailed
e solve quicker
* require less storage
e require less up-to-date data

— contain fictitious elements

e can make modeling/updating more difficult

— only approximate the behavior of the original
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Modeling

e Equivalent systems need NOT correspond
exactly to the actual power system

e Elements can be used to examine limits not
typically considered in power flow analysis
— transient stability limits
— oscillatory stability limits
— voltage stability limits
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Study vs External Systems

e Typically broken up into two systems
— study system represented in detail
— external system represented by an equivalent

e Two systems are joined at boundary buses

e Boundary buses are the buses in the study
system that connect to the external system
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Equivalencing Process

Will b
BefO re Boundary Buses quuiv:Ienced

External
System

Aft Boundary Buses
er Equivalent lines

/ //I\_{Y and loads/shunts
Study
—

System

No changes to
study system

External system

has been

\ eliminated
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The “Optimal” Equivalent

* |t depends upon the application
 Requires engineering judgment between

— size
— accuracy
— complexity
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Equivalencing in PowerWorld

 Based on Ward Injection Method
 Generalization of Thevenin Equivalent

— simple example is representing two parallel
resistors by a single equivalent resistor

— for linear single-port dc subsystem, the subsystem
can be represented by a resistor in series with a
voltage source

— multi-port Thevenin equivalent
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e Partition bus admittance matrix (Ybus) into

Ybus Reduction

study and external systems
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Ybus Reduction

e Eliminate the external buses

IStudy — (Ys,s — YS,EYE_,lEYE,S )VStudy + YS,EYE_,lE |

External

Ybus for the

Results in new equivalent Equivalent
study system

lines joining the boundary current at
buses and shunts at the

boundary
boundary buses

buses
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Equivalents Display

e Equivalencing in Simulator is done in the Edit
Mode using the Power System Equivalent
Display.

* To view select (in Edit Mode):

— Tools ribbon tab = Equivalencing
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Equivalents Display

e This display is used to perform 4 tasks on 2 tabs
e Select the Buses Tab

— partition system into the study and external
systems (always must be done)

e Create The Equivalent Tab
— create an equivalent (optional)
— save the external system in a file (optional)
— delete the external system, without creating an
equivalent (optional)
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First partition
system into
the study
subsystem
and the
external
subsystem
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Bus Selection

&/ Power System Equivalents

| Create '.I'-He Equiva-lént |

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.,
m B Ak %2 5% 44 e&» T Records+ ’: Select what to add to the study and external swstems
Make-up of the study and external swstems ExE,ernaI
Eses -|,n, [zames | Breas L
reas | Zones |
—
Murnber Marne Which system?  [# Meig ~ |! A T o —
(ignore = ||| | Zones |
1 13| PEACHETM Skudy
2 15 WHITPAIN Skudy —
3 19 BURCHES Study Buses | | - Buses
4 24 LIMERICK  Study
E 30 COME G1 Study Include how many tiers of neighbors? Filer by Kv:
6 31 COMEGZ  Study r N A
7 32 KEYS Gl Study [P Max | 9999.0 |5
& 33 KEYS G2 Study Set all as external Min |ﬁi -
9 34 PCHETM 2 Skudy >
1a 35 PCHETM 5 Study [ Set Branch Terminals External ... ]
11 36 SALEM G1 Skudy Save buses to file
12 37 SALEM G2 Study [ Set Branch Terminals Study. .. /
13 38 5USQ 2 Study Load buses From file
14 49 HOPE CG1 Study [ Select buses using a network cut/
15 40 CCLF1 Skudy
16 41 CCLF2 Skudy
17 42 LIMERCEZ Skudy
15 249 SEMECA#L Skudy F:
||l il
Switch to the next page to create equivalents le Close l [ ? Help

Can set buses,
areas or zones
.\ as part of the
external or
study
subsystem

Allows saving and loading bus numbers
of external system to a text file
© 2015 PowerWorld Corporation
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Partitioning the System

e Use Buses, Areas, and Zones tabs to change
external/study status of buses or all the buses in an
area.

e Use Add to Study System or External System to add
ranges of buses/areas/zones to the appropriate system

* |nclude how many tiers of neighbors?

— When a bus is selected to add to either the external or
study system, this value indicates how many tiers of
neighbors to include in the selection

e Filter by kV, Max, Min

— If Filter by kV option is selected, only those buses selected
to add having a nominal voltage between the specified Min
and Max will be selected
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Partitioning the System

e Set external or study buses by filtering
branches and including the terminal buses of
branches meeting the filter

e Select buses using a network cut

e Save Buses stores list of buses in study system
in a file (one bus number per line); Load Buses
loads this list.
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Create Equivalent

o

Power System Equivalents [ |
| Select The Buses | Create The Equivalent
_MMEM
B u i I d S th e [¥] Delete Al External Generators Max Per Unit Impedance for Equivalent Lines 2o AI IOWS
e q u iva Ie nt Max.MW R:atir;gs Ab.ovn;_ . o Two Character Circuit ID for New Equivalent Lines \99—7/ Savi n g
S Ste m [ Retain Remotely Regulated Buses [ remove External Objects from Onelines exte rna I
y ’ Retain Branch Terminals for [T convert Equivalent Shunts to PQ Load
r‘e m OVi n g [T Transformers [ remove Radial Systems S u bsyste m
[T zero Impedance Ties (% < 0.001) il Dele_te Em|:_|ty' AreasZones/Substations that oo .
the external\ I area e Lines il it to afile
[7] Zone Tie Lines || Adjust Area Unspedfied Interchange ero Out ACE
subsystem ™\

|\ Build Equivalent System |

Save External System in File
(7 Entire External System

(@) Entire External System and Ties

Delete External System
[T remove External Objects from Onelines

& Delete empty Areas/Zones/Substations
incdluded in the External System

The following are alternative non-equivalencing tasks that can be applied to

wternal System

Merge Bus Shunts Across Zero Impedance Branches

Save External System Merge Bus Shunt Values Above 0.0

Merge Across Branches
¥R<  0.00015 % andB=0

Delete External System Merge Shunts

Mote: If bus shunt values are merged across area tie
lines, the unspedfied MW transactions for the areas
will be adjusted accordingly.

| fLClose

| Save TOM ? Help |

Deletes external subsystem
without building an equivalent
114: Equivalents

|

Merge Shunts fixes a data
error seen in some models
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Merge Bus Shunts Across
Zero-Impedance Branches

e Feature was added to help fix some problem cases
PowerWorld has seen from clients

— Very large Bus Shunt values were showing up across very

low impedance branches

— They essentially cancel each other out though so it seems to

be a data error

— Merge Shunts fixes this data error

Initial System

~— 0.0 +j 0.0001 _—

Merge Shunts Applied

~ 0.0 +j 0.0001 _—

G and B Shunt
5012 + j6891

G and B Shunt
-5016 - j6882

G and B Shunt
-4+j9

G and B Shunt
0+j0

114: Equivalents

© 2015 PowerWorld Corporation




Saving External System

e Either just the external system, or the external
system and its tie-lines to study system can be

saved in a file.

 When used with Tools ribbon tab 2> Modify
Case = Append Case this allows systems to be
merged together.

Save External System in File
Entire External System Save External System
@ Entire External System and Ties
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Deleting External System

 Deletes the entire external system from the case,
including any tie-lines.
e Again, when used with Tools ribbon tab 2> Modify

Case = Append Case this allows systems to be
merged together.

* Remove External Objects from Onelines deletes
any objects referencing the external system from
the open onelines.

Delete External System

® E m pty A rea S’ ZO ne S’ Remove External Objects from one_lines e
and Substations in the Fr&risse
external system can be
deleted.
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Build Equivalent

* Builds the Equivalent. This section has the
following options:

— Explicitly retain generators in the [7]Delete Al Exterl Generators
external system with maximum MW . . catigs soove
ratings above a user-specified [ ]Rretain Remotely Regulated Buses

Retain Branch Terminals For
t h res h O I d . [ ] Transformers
. [ ]Zero Impedance Ties (¥ < 0,001}
— Retain remotely regulated buses [lavea TeLines

makes sure that buses that are being ™"

remotely regulated by devices in the e B
study system are always retained.

— Retain the branch terminals for transformers, zero
impedance ties, area tie lines, and/or zone tie lines.

114: Equivalents © 2015 PowerWorld Corporation
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Build Equivalent

_ M ax P er U n it I m p e d ance for Max Per Unit Impedance for Equivalent Lines 2,5
Eq u iva Ie nt Li n es re m OVES Two Character Circuit ID for Mew Equivalent Lines (99 -
equivalent lines with impedances T e
above this threshold value Remove Radial Systems

— Define the Two Character Circuit =~ Ve, == mesre
I D fo r N ew Eq u iva |e nt Li nes Adjust Area Unspecified Interchange to Zero Out ACE

— Remove External Objects from Onelines deletes objects
referencing the external system from the open onelines

— Convert equivalent shunts into equivalent constant power loads

— Remove Radial Systems results in all radial connections in the
network being reduced to the nearest non-radial bus

— Delete areas, zones, and substations that are completely emptied
of any power system devices

— Adjust the area unspecified interchange to zero out the ACE to
prevent any MW discrepancies from going to the system slack
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Seven Bus Example

e Open B7FLAT case and
in Edit Mode use Tools
ribbon tab =
Equivalencing to open
display.

— Select buses 5, 6, and 7

Eguivalendng...

Modify Case -

Renumber -
Edit Made

O Power System Equivalents

Select The Buses | Create The Equivalent
Mote: This form is for choosing BUSES. The options regarding Areas a

= L @ 7 Recordsr ¥ 7
Make-up of the study and external systems

Buses | areas | Zones

as the study system; use M | e
. i 1 One External :|

Save Buses to File to save 2 2 Tno Extera
3 3 Three External

numbers to file. - 4 Four externa
5 5 Five Study
B B Six Study
7 7 Seven Study
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Delete External System Example

® GO to the Create The L:J Power System Equivalents

Select The Buses | Create The Equivalent

E : | t T b Build Equiv slent
q u I Va e n a Delete All External Generators Max Per Unit Impedance for Equivalent
R Two Character Circuit ID for Mew Equiv
Max I W Ratings Abave
— Check the box Remove

[ retain Remotely Regulated Buses [|Remove External Objects from Cnel
] convert Equivalent Shunts to PQ Lo

EXte r n a I O bj e Cts fro m Réa;:aBn:;i':nZ:minals ~ [C|Remove Radial Systems

. []zero Impedance Ties (X < 0.001) Delete Empty Areas/Zones/Substati
] Equivalencing
ne Ines DAreaTle Lines
[[]Zone Tie Lines [[] Adjust Area Unspecified Interchang:

— Click Delete External [ swazivemsmen__

System.
The following are alternative non-equivalencing tasks that can be applied to the External Sy

e Click Yes when asked “Are i e | [
you sure ....?’

’ @ Entire External System and Ties

Delete External System

—_— D O N OT S O LV E t h e Ca S e Remove External Objects from Onelines =S ]

Delete empty Areas /Zones/Substations
included in the External System N

— DO NOT SAVE the case .

114: Equivalents © 2015 PowerWorld Corporation 24



Deleting the External System

e On the Case Information Ribbon Tab, Click Power Flow List...

@ B R Case: BIFLAT.pwb Status: Running (PF) | Sim
-

— Case Information | Oraw  Onelnes  Took  Optens AddOms  Window

« M = Eg—= Power Flow List...

Dl =
Fiters, Buressions, ot * || plogs = Opaons.,. | CustomCase [nfo.. | ALY Export FomatDesc... | ey o

5 i B | outins +
. Bus Flow |
AII ObJeCtS BUS 5 Five 138.0 MW ui’.vur'o"s MVA % 1.0066 0.83 1 Top I _t.
LOAD 1 130.00 _ 40.00 _ 136.0 Nni |a|
M TO 7 Sever 1 -39.41 -44.&7 59,6 30
referencing | B 055 ier el )
Blls o ol1X Lig.U Mw My MvA s L0400 ol £ LeItT
GENERATOR EII-y 200.33 —P.T:SR 200.4 \\ mlsmatCheS
the eXternaI 1 LOAD 1 200.00  0.00  200.0
TO 7 Sever 1 20,04 -8.84 21.6 11
o) T .,Q\J;E: 7 70.02 —r.og 3 WP // at bounda ry
System have *+%+ Mismatch ***+ 39.75  11.09 _
oS T seven T38.0 1w Wvar R § L.0400  0.00 3 fiant b
b d GENERATOR 1 200.85 51.29R  207.1 uses
LOAD 1 200.00 0.00  200.0
een remove TO 5 Fiwve 1 40.07 42.47 5B8.4 29
TG & S5ix 1 -19.71 4.41] 20.2 10
TO 6 Six 2 -19.71 4.41 20.2 10
[ |
Five
1.01 pu
39 MW |
Top Area Cost / 130[MwW
0$"'| ! 40 Mvar
200EMW
o MVBF 20 MW - 20 MW 40 MV
Six e Seven
104 pu 20 MW - 20 MW 1.04 pu
y 200fmMw
Left Area Cost @:’) 200w 201fMw (GE{) 0 Mvar
sd00.t0 ~—~ AGC ON AGCON_ Right Area Cost |

Buses 1-4 have been deleted, not Equivalenced. Hence
no equivalent lines/shunts have been added.
114: Equivalents © 2015 PowerWorld Corporation 25



Equivalencing External System

e Do NOT SAVE
 Reload B7FLAT

e Click Equivalencing
 Again Set buses 5-7

as the Study system.

o € oo @

i

FEREESGEDT ® Casi
Winc
Je Recent Cases i
Mew Case @
QOpen Case... 1BTFLAT H]
Save Case 2BTFLAT ator
Save Case As... 3 31decL_D JOHM DAY-MARION BUCKLEY-MARIOM 500

Mew Oneline 4 CE 2018 EHW final with contingency results

O Power System Equivalents

Select The Buses | Create The Equivalent
Mote: This form is for choosing BUSES. The options regarding Areas a

Bk w8 % M8 T Records- ¥ 7
Make-up of the study and external systems

Buses | areas | Zones

Mumber Mame Which system? |# MNeighbo
(ignare stz
i 1 One External J
2 2 Two External
3 3 Three External
4 4 Four External
5 5 Five Study
=] 6 Six Study
7 7 Seven Study
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Build Equivalent System Example

 Go to the Create The Equivalent Tab

— Check the box Remove External Objects from Onelines
— Click Build Equivalent System

e Click Yes when asked
“Create an equivalent

- / ) /

114: Equivalents

‘8 Power System Equivalents [= ][ B |
| Select The Buses | Create The Equivalent
Build Equivalent
[¥]Delete All External Generators: ax Per Unit Impeda#ice for Equivalent Lines 2.5 =
Max MW Ratings Above AE Two Character Zircuit ID for Mew Equivalent Lines
[[] Retain Remotely Regulated Buses Remove External Objects from Cnelines I
Retain Branch Terminals for [] convert Equivalent Shunts to PO Load
[ Traneformers [C|remove Radial Systems
[ Zero Impedance Ties (X < 0.001) Delete Empty AreasZones/Substations that occur from
] Equivalencing
|:| Area Tie Lines
7 Zone Tie Lines [] adjust Area Unspecified Interchange to Zero Out ACE
’ Build Equivalent System ]
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Build Equivalent System Example

e On the Case Information Ribbon Tab, Click Power Flow List...

@ BERREIESY = Case: BIFLAT.pwh Status: Running (PF) | Simy
=" | Coseintormaron | Draw  Oneboes  Toss  Ossons  Addove  windew p RAG FI AAD i
£t ode e Em —— S nind 0 v Er O‘ L stl Ll
I i s - g
i Veded a2 Smudate .

R e A ST T NoInitial
[ a S - mismatches
Bus Shunts have R e at boundary
also been added [ buses
at Buses 5and 6 ™ 7 s
© 6 No changes

p':} "':{"’* m;:ﬂﬂMW to i nte rn a |
\/ 40 Mvar
Study system

2008MW
0 Mvar 0 v ( )
" c bus 7
1.04 pu B i e
Left Area Cost {_(,.:B 200gMwW 201§Mw Lﬁ‘sﬁ \ |

New Branch between bus 5 and 6 has been added

with Circuit ID “99”
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Equivalents and the Slack Bus

e Every system requires a slack bus.

 When creating an equivalent, sometimes the
slack bus is “Equivalenced”.

e Simulator notifies user when this will occur.

e \When this occurs, a new slack bus must be
defined.
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MAIN Example

e Open Midwest.raw
e Click Single Solution
e Case has 10,452 buses in 35 control areas.

* In example we’ll reduce this number
substantially, looking at accuracy of results

— requires studying contingent response of
equivalent versus original system

— wide variety of cases should be studied
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Original System Contingency

o

-
=~ Open the Bus View to Bus 32364

_ Take Line from 32364 — 32363 out of service
Before Contingency and Hit Single Solution

CEX)

€ Bus View N 27TH _32364 for

© Bus View N 27TH _32364 for M=1E3

& History [N 27TH (32364) “|Cptions > Wiews > SearchFor... Bus [N 27TH o Histary [N 27TH (323649) v |opfions > Views > SearchFor... Bus [N 27TH
N 27TH 124.8601 MW N 27TH 124.601 MW
35.849 Mvar 35.549 Mvar

Bus: N 27TH (32364)
Nom KV: 138.00
Area: IP (57)

Zone: |P (325)

Bus: N 27TH (32364)
Nom kv: 138.00
Area: IP (57)

Zone: IP (325)

D1 ID1

0.8846 pu 0.9846 pu

137.25 ﬂ\f 27.3 Mw 2.5 MW 154.3 MW 4.9 MW 137.95 EV 11.1 MW 140.6 MW 4.9 MW

-14.32 Deg -12.8 Mvar 4.3 Mvar -28.6 Mvar 1.8 Mvar _14_'32 Deg var -2.4 Mvar -34.8 Mvar 1.6 Mvar
0.00 S/MWh 30.2 MVA 5.0 MVA 156.9 MVA 5.2 MVA 0.00 S/MWh 11.3 MVA 144.82\”& 5.2 MVA

s Wy

CKT1
DWTN|TIE

P CKT 99
0.8955 pu CKT 99
137.39 Ev [HAMIBOND HAMIJOND
30134 30134
w 0.9959 pu 0.9946 pu
i 34.36 KV
32366 CILCO
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IP Area Equivalent

 Open Equivalencing again

* Click Set all as external
e Enter 57 under Study

114: Equivalents

©) Power System Equivalents

Select The Buses | Create The Equivalent

Areas and Click Add

Mote: This form is for choosing BUSES., The options regarding

Bl Bk %8 5% 24 9 Records~ Geo-

Make-up of the study and external systems

bl

*

Buses | Areas | Zones
Mumber Mame Which system? | Meig
{ignore
1 13 PEACHBTM External
2 15 WHITPAIM External
3 19 BURCHES External
4 24 LIMERICK
5 30 COME G1 External
6 31 COME G2 External
7 32 KEYS G1 External
] 33 KEYS G2 External
9 34 PCHETM 2 External
10 35 PCHETM 2 External
i1 36 SALEM G1 External

eas and Zones are included to aid the task of selecting or unselicting blocks of buses.,

Select what to add to the study and exte/nal systems

External
Areas | | [ Add ]
fones | | [ Add ]
Buses | | [ Add ]

Include how many tiers of neighbors?

Fy
w

.

’ Set all as external ]

Study
Areas |53'r H Add ]
Find.. .
Zones | H Add ]
Buses | H Add ]

Filter by Kv:

FS
Max | 9939.0|%

~
w

Min

[

Set Branch Terminals External ...

[ Save buses to file ]

Set Rranrh Terminale Shdw

— [
© 2015 PowerWorld Corporation
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Build Equivalent System for IP

 Go to the Create The Equivalent Tab
— Set Max Per Unit Impedance to 4.0 to eliminate high
impedance Biore bt
equivalent ool
branches < e

—_— M a ke S u re Ot h e r [[|retain Remotely Regulated Buses | [ remaove External Objects from Onelines

|| Delete All External Generators Max Per Unit Impedance for Equivalent Lines 40 =

Two Character Circuit ID for New Equivalent Lines |99 -

Retain Branch Terminals for || Convert Equivalent Shunts to PQ Load
C h e C k b Oxe S a re S et [ Transformers [T remove Radial Systems
[7] zero Impedance Ties (X = 0.001) 7| Delete Empty Areas/Zones/Substations that occur from
= Equivalendng

. ° [ Area Tie Lines B
— C | I C k B u I I d . ch-ne Tie Lines | Adjust Area Unspedified Interchange to Zero Qut ACE
Eq u iva I e nt Syste m | Build Equivalent System |

— Answer “Yes” to “Create an electrical equivalent,
permanently removing 10281 buses, ....?"

e New Case has 171 buses now.
— See this under Case Summary...
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Contingency Result

using the 171 bus equivalent

Shunt equivalent element has been Take Line from 32364 — 32363 out of service
added for tie line to Hammond and Hit Single Solution.
Results are same as before!

© Bus View N 27TH _32364 for B © Bus View N 27TH _32364 for

+ |Options > Views >  SearchNeor ... Bus |N27TH (32384) i Eiadl 32364 (N 27TH ) + |Options > Views > SearchFor ... Bus |N27TH (32384)
N 27TH 124.601 MW

i Eiadl 32364 (N 27TH )

N 27TH 124.601 MW

Bus: N 27TH (32384) SR348 tvar Bus: N 27TH (32364) 32,549 Mvar
us: /\ us: /\
Nom KkV: 138.00 Nom KV: 138.00
Area: IP (57) Area: IP (57)
0.9959 pu 0.9959 pu
137.44 ﬂ\, 27.3 MW ¥ 25mw 154.3 MW 137 44 ﬂv ¥ o112 Mw 140.7 MW
14.58 Deg -12.8 Mvar 4.3 Mvar -28.6 Mvar 14.58 Deg 0.0 Mvar -2.4 Mvar -34.8 Mvar
i . . 0.0 MVA
0.00 S/MWh I 30.2 MVA 5.0 MVA 156.9 MVA 0.00 $/Wh 11.4 MVA 144.9 MVA
. A A

A
Jmps,

Amos,

JAmos,

CKT1 CKT1
CATERPI} + CKT1 CATERPI

32363
0.9992 pu DVVTH TIE

137.88 KV

32371
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Compare Contingency Result

Full Model (10,452 buses)

€ Bus View N 27TH _32364 for

< . Histary |N 27TH (32364)

 |Options = Views >  SearchFor ... Bus |M27TH

N 27TH

Bus: N 27TH (32364)
Nom kV: 138.00
Area: IP (57)

Zone: IP (325)

0.9945 B

137.25 KV gg mir

-14.32 Deg o0 e
0.00 smawh | @

124.601 MW
25.548 Mvar

D1

11.1 MW 1
-2.4 Mvar
11.3 MVA

140.6 MW
-34.8 Mvar
144.8 MVA

4.9 MW
1.6 Mvar
5.2 MVA

CKT 99
HAMIJJOND
30134
0.9946 pu
34.31 KV
clLco

Equivalent Model (171 buses)

€3 Bus View N 27TH _32364 for

History

N 27TH

Bus: N 27TH (32364)
Nom kV: 138.00
Area: IP (57)

Zone: IP (325)

0.9959 pu

137.44 KV

-14.58 Deg
0.00 $/MWh

0.0 Mvar
0.0 MVA

32363
0.9992 pu
137.88 KV

w |O|:utiu:uns > Wiews =

Bus |M27TH (32384)

Search For ...
124.601 MW
35.549 Mvar
4.93 MW
ID 1 -1.65 Mvar
¥ 11.2 MW 140.7 MW
-2.4 Mvar -34.8 Mvar
11.4 MVA 144.8 MVA
A
+CKT1
DWTN TIE

32365
0.9946 pu
137.25 KV

N DECV

32366

114: Equivalents
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Area Equivalent with a Few Buses

e Sometimes it is useful to retain an area,
representing it by a few buses, or even a single bus

— with total load and generation for the area
— allows modeling of interchanges between areas
— can explicitly retain key tie-lines between areas

e Select a few buses in area to retain. Usually these
buses contain large generators or connect to
important tie-lines

 Equivalence the rest

 Modify equivalent load/generation to match
original load for the area
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General Equivalencing Tips

 Tends to be a trial and error process

e Continually compare accuracy of equivalent
versus original system

e Avoid equivalencing automatic controls close
to area of interest

— PV generators

— LTC/Phase shifting transformers
— DC transmission lines

— Switched Shunts
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Merging Systems
ging oSy

 The ability to merge several systems together is
often important. For example, merging a
detailed model of own system with a less
detailed external system (e.g., the MAIN
model).

* |n Edit mode use Tools ribbon tab 2 Modify
Case = Append Case

e Append command completely overwrites any
duplicated records.
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Merging Systems

Tie-lines, usually
stored with appended
system

Original System Appended System

Appended system can be saved
using Equivalents display using the
Save External System in File option

© 2015 PowerWorld Corporation
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