Aggregation of Data

e Areas and Zones

e |nterfaces

— Flowgates, Cutplanes, and Paths can be defined as
Interfaces

 Nomograms
e Super Areas
 |njection Groups
« Substations

» Difference FHowsto compare different cases
— values in the case (loads, gen MW outputs, etc...)
— Also compare the topology of the case
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Area and Zone Records

* Areaand Zone definitions are part of standard
power system case text formats

« Each busisassigned to exactly one area
» Each busisassigned to exactly one zone

« Generators, Shunts, and Loads are normally
assigned to the same area as their terminal bus

— However, they may also be given their own area and
zone designation
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Areaand Zone Layouts

 Areasand Zonesdo NOT haveto be
contiguous

e Zones are often “sub-areas’, but thisis
NOT reguired. They can overlap as shown

below

: : Zognel
— Areas (thick lines) Area 1 OI: Area 2
— Zones (shaded/nonshaded) Zophe 2

— A single area may consist of multiple zones,

while a single zone can include buses from
multiple areas

©2008 PowerWorld Corporation 15-3



What are Areas and Zones For?

e Areas and Zones

— Provide summary data about a group of power system
elements (total load, generation, losses, €tc...)

— Provide way to filter data (Area/Zone filters)
— Limit Monitoring Settings for Area’Zone
— Toggle settings for equivalencing, scaling, etc...

e Areas ONLY (control settings)
— Ability to perform automatic generation control (AGC)
— Ability to specify MW transfer between areas

— Ability to toggle control settings across a group of
elements

 AGC, Generator AVR, Shunts, Transformers
— Ability to enable OPF/SCOPF constraint enforcement
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Assigning Areaand Zone
Designations

e Tocreateanew Areaor Zone
— Make sure you'rein Edit Mode (for all methods)

— Open Model Explorer and choose Network - Buses
or open the Bus Dialog and assign an existing busto a
new Area/Zone number; OR

— Select Insert... from the local menu (right-click) in
Area Records or Zone Records; OR

— Auxiliary files or Copy/Paste from Excel

:I Bus Records

Q % Al *s2 ;% | % ?&n | ’;'__i Records = Geo = Set = Columns = ' |"ﬁ“.,'-’.' "&5' ? %' 1

Mumber | Name Area Mum | Area Mame | Mom kv | PU Volt | Volt (V) Enter a na,v number
i} 1 One 4 m JJJJJJ s B =
2 2 Two T Top 138.00 1.04000 1435, t eaI A
3 3 Three 1 Top 133.00 0.99269 136.9¢ O Cr e a na/\l r%
= 4 Four 1 Top 133.00 100000 133.0(
5 5 Five 1 Top 138.00 1.00865 138.9
5] B Six 2 Left 138.00 104000 143.5
7 7 Seven 3 Right 138,00 1,04000 143.5
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Moving Bus Zones and Creating

New Zones viathe Zone Dialog

* Buses can be assigned individually to zones
using the Bus dialog.

» Groups of buses can be moved to different
zonhes using the Zone Information dialog.

e Zone information dialog is available by
right-clicking on the zone name on the Zone
Records display.
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Edit Mode Zone Dialog

Zone

\

number

Zone Information
[ Zone o= |

Zone Mame |1

no labels

Zone Buses | OpF Custom

List of

E:} [ Find By Mumber ]

3

Bus Mumber Bus Name |Bus kv Area Number |.ﬁ.rea MName

al I buses \ _One 1449 1 Top

2 Two 143.5 1 Top
. 3 Three 137.0 1 Top
I n the Zone 4 Four 133.0 1 Top

5 Five 138.9 1 Top

B Six 143.5 2 Left

7 Seven 143.5 3 Right

To move

Maove Bus(s) to Different Zone

agroup
of busesto

Destination Zone Mumber

L\

Marne

[ Move ;zlé:ted Bus(es) Q\Desﬁnaﬁun Zone []

anew Zone,

\
7o) To) o

o
/

Finally
click here

to move

the buses

first enter the —
new zone number here.

©2008 PowerWorld Corporation

\
Then salect buses to move.

15-7



Run Mode Zone Dialog

{.) Zone Information

Zone Mumber | v|% [ Find ... ]
Use —— [ T
[ Labels... ]|nn labels | Td IS

Com bo bOX Information | Tie Lines || OPF Zone Buses | Zone Gens || Zone Loads || Zone Switched Shunts | Custom
Load and Generation range

gr”r‘i/vc;; o | r of AGC
Shunts 0.0 0.0 generatlon

In zone

view other | .eooe 5o

Generation AGC Range
Zon% Maximum Gen Increase (MW) 1432.1
Maximum Gen Decrease (MW) 317.9

&) Zone Information

I o oK l [ Save ] [ X cancel

Zone Number |E V|% [ Find ... ]

Zone Mame
Z0Nnes can . |

Information | Tie Lines |OPF Zone Buses | Zone Gens || Zone Loads || Zone Switched Shunts || Custom

h Ve tl II n 1 2 [ Records = Set~ Columns - B~ (o~ M. < &H- 2
Tie Type | Mear Area MNear Mear Name |Far Area Mame|Far Mumber | Far Mame | Ckt | Meter
ut AGC on

one | Defined
zones is not allowed am

[_../QK] [ Save ] [ X cancel ] [ ? Hebp ] [ Print
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|nterface Definition

* |nterfaces are groupings of branches and
sometimes other elements

* The sum of the flows on these elements can then
be monitored in the analysis tools

e Common interfaces are the grouping of tielines
between areas, and groupings of lines between
Important parts of the system.

* |nterfaces can be used to moddl several commonly
described groupings of lines
— Flowgates —term used in the Eastern United States
— Cut-Planes — term used in the Western United States
— Paths—term used in the state of California
— Nomograms — Used throughout the industry
©2008 PowerWorld Corporation
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| nterface Records

e Interface records can be used to show flows
netween areas and/or zones.

 |nterface records showing areato areaflows can
e automatically inserted by

— Open Model Explorer and choose Aggr egations 2>
| nter faces to display interface records

— Select Interfacerecords - Auto Insert Interfaces
from the local menu to display Auto Insertion of
Interfaces Dialog

©2008 PowerWorld Corporation 15-10



| nterface Records

[ [2[X]| Auto Insertion of Interfaces

Interface Definitions |

Type of Interfaces to Insert

: ) E} Area to Area
Ak e 523. | dh %‘E‘E | Records - Set - Columns ~ ,_' |W‘=ﬂ‘," "%’f“”" ? 5@' Sﬁég ﬁ| Options ~ (") Zone to Zone
Interfaces
| fnterface Bements | Optional Prefix (3 characters maximum)
Mumber| Mame |Interface MW[MW Limit|Percent|Manitor Direction|Maonitor Both|Lim A MW |Lim B MW |Lim C MW [Has Contingency|Ci
Flow Directions []]Delete Existing Interfaces
il 0 Left-Right] 40.1 0.0 FROM -=TOD NGO 0.0 0.0 0.0 Mo
) 0 Left-Top 40.1 0.0 EROM-=TO MO 0.0 0.0 0.0 Na ] only Insert Area/Zones with Area/Zane Filters Set
3 0 Right-Top 40.1 0.0 FROM -=TQ MNO 0.0 0.0 0.0 Mo
£ 1l 4 | (W Limits
Elements |Brand‘|e5 || Brapch Open || Branch Close || DC Lines || Generators | Loads | Injection Groups | Multi-Section Lines ||ﬁ L £ @ O Automatically calculate from component ratings
Description | Flow | (2 Use these: Lfmft'ﬂ 9.000 :
1[Tie lines from Ared 'Left (2)' to Area ‘Right {3} | 40.07 L 0.000| =
Limit C 0.000
Limit D 0.000
LimitE 0.000
| Search Search Now Options = I —
. I ] — [ Insert Interfaces ] [ X cancel ] [ ? Help
T.. M| | m m W : ,

Sdlect either Areato
Area, or Zoneto
Zone flows

Right-click and select
| nterfacerecords =
Auto Insert I nterfaces
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Defining Custom Interface
Records

e Open Modd Explorer and choose Aggregations
- Interfacesto view the Interface display.

* Right-click and select

|nsert to add a new
Interface.

* The Interface Dialog
IS shown.

 We'll set up interface |

showing flow on
two paralld lines.

©2008 PowerWorld Corporation

Interface Mame | Top Export w | :

Find Interface...

[Add MNew Interface][ Delete Interface ]

Interface Mumber 1

(i) |

Limits (M)

Monitoring Direction

Lirit A 00 A GFROM—>TO
Lirmit B 0.000 5
i TO —> FROM :
Limit C 0.000 Totsl MW Flow | 0.7
Limit D 0.000 . p—
Monitar Both I
Limit £ 0.000 ¥ Upirections FTDF Value (%) | 0.00

Interface Elements | opp Custom

Element Identifiers

(%) Name {Number) ) Name
= : o
or Right-Click to show the Element Dialog L Number {Name] ) Number
Description | Flaw
1Line MW flow from bus Two (2)' to bus 'Six {6)' circuit 1 | 40,07
2 [Line MW flow from bus ‘Five (5)' to bus 'Seven (7)' drouit 1 -39.41
[ J QK ] [ Save ] [ x Cancel ] [ ? Help ] [ Print
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Monitored Interface Dialog

« Change Interface Name: Top Export
* Modify Interface Limit A (MW): 400
e Click Insert New Element button to add a new

element

— Type: Line/Transformer

— Near : 2 (Two)

— Far : 6(Six) CKT 1
* Repeat For

— Type: Line/Transf.

— Near : 5 (Five)

— Far . 7 (Seven)

©2008 PowerWorld Corporation

© Interface Element Dialog
Elemen t Type

{#) Line,Transformer
() Area to Area
{} Zone to Zone

{:} Line Open Contingency
'D' Line Close Contingency
) DC Line

") Injection Group

) Genera tor

) Load

I MS Line

() Interface

[Imanitor Flow at Far End

7 entries

() Sort by Mame

(%) Sort by Mumber

Define Filter [Juse Area/Zone Filters

[

Search Next ] [ Search All ]

You

can use wildcard characters = or ?

Search For Mear Bus
1(0One) [135 kv]
2 (Twa) [138 kv]

Select Far Bus, CKT
2 (Twa) [138 kv] CKT 1
4 (Four) [138 kv] CKT 1

3 (Three) [138 kV]

4 (Four) [138 kv

& (Six) [138 kv]
7 (Seven) [138 kv]

[ x Cancel ] [ ? Help
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Interface Element Type

e Line/Transformer

— Monitor the flows on aline (direction is important!)
 Areato Area, and Zoneto Zone

— Monitor the sum of the flows on all tielines
* Line Open/Close Contingency

— When defining these, it means that all monitoring on thisinterface is done
after this Line Open/Close contingency

« DCLine
— Monitor the flow onaDC Line

* Injection Group, Generator, L oad
— Monitor the output of a group of generators or loads
— Allowsyou to put alimit on the sum of outputs

« MSLine
— Monitor the flow on a multi-section line
* |nterface

— Monitor the flow/output of another interface
— Be careful not create circular references

©2008 PowerWorld Corporation 15-14



Monitored Interface Dialog

|nterface Name—

Add a new e ement
to the interface \

Lists all elements

N interface.

Interface Dialog @

Interface Name | Top Export v : [ Find Interface. ., ]
Interface Mumber | 1 [ [.ﬂ.dd Mew Interﬁn:e] LDE|EtE Interface ]
Z |
Limits (MW Monitoring Direction
Lirnit A 400 R {E} FROM —=TO
Limit B 0.000 {}
G TO —=FROM ;
bt s i Total MW Flow | 0.7
Limit D 0.000 S /A e
Maonitor Both T
Limit £ 0.000 ¥ Upirections PTDF Value (%) | 0.00
Interface Elements | opf Custom
Either | InsertMew Element | Eleme t Identifiers =
) (Mumber) LIN
[ Clone Elements From Another Interface ] 4 Er:: = o
]
or Right-Click to show the Element Dialog - Jiumber (Name;) () Number
Descrjption | Weighting | Flow
1|Line MW flow from bus Two (2)' to bug 'Six (6)' dreuit 1 | 1.IIII}| 40.07
2|Line MW flow from bus 'Five (5)' to bjis 'Seven (7)' dreuit 1 \ 1.00 -39.41
>
[ W OK ] [ Save ] /[ X Cancel] [ ? Help ] [ Print ] \

Right-Click and
Choose Show

-Dialog.to mmyrat%her Interfaces Individual elementsI

Add
or delete

| Interfaces

Use spin button to view Set wei ghting of



Interface Element Weightings

* Right-click on thelist of elements and
choose Display/Column Options

« Add the columns Weighting and Pre-
Weight Flow

* Thisallows your interface to monitor the
welghted sum of flows instead of the pure
sum.

* Thiswill be used extensively with
Nomogram Definitions
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Nomograms

* Nomograms allow definition of 2-dimensional [imit
spaces using 2 interfaces

'y

Interface B &
+ 06A +08B=104
\

B=100" ~ “ !

(0,100) (40,100
(74.3,74.3)

Nomogrc_'slm __>(100,40) T,
Breakpoints \

~
»
Operating ™
Region A =100
(100,0)
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Nomograms

e Open Modd Explorer and choose Aggr egations
-> Nomograms to bring up alist of Nomograms

* Right-click and choose Insert... to bring up the
Nomogram Dialog for adding a new Nomogram

e A nomogram is defined by
— Interface A
— Interface B
— A set of breakpoints
« Breakpoints MUST create a“convex” region
« Nomogram limits can be used In ATC,
contingency analysis, and OPF SCOPF
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Nomogram Dialog

© Nomogram Dialog

Momogram | Example Momogram

| nterfaces are defined

Rename

the same as bel: ore Interface A [ InsertNewElement | [ Clone Elements From ... |
Description | Flow
D el:l ne I nt erf ace A b >t e MW flow from bus Twe (2) o bus Five (5) areuit 1 | 78.74
Interface B Insert New Element | | Clone Eements From ... |
Defl ne I nterface B Tl e e t[;E;;i?;;:r (@ arcutt 1 || FlDW32.12

Specify

. .00 100.00 E
Breakpoints TR i -
74,29 74.29 ke

100.00  40.00 2

100.00 0.00 =

graphical representation

Momogram Breakpoints

Int A [Mw] |IntB MW |

. Operating Region

Momogram Limiting Boundary

Interface A [MW]
& Cperating Point

[ X Cancel ]

[ 2 b

of the breakpoints;
operating region may

clNadrants
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Nomogram I nterfaces

* For each nomogram, Simulator creates alist of
nomogram interfaces which are managed

internally Each line
— Thisis done by using L represents a
el ement weal ght| ngS Ilferface . \\ 0.64 +0.8B = 104 !’lomogram
based on Interface A, | mo0re /i interface
|nterface B, and Lo 84 +0.6B=104
the Breakpoints
— “number of breakpoints
minus 1" nomogram Operating
Interfaces are made (100

Interface A

* The “monitoring” will then occur tor each
nomogram interface level.

— Everywhere you see references to interfaces you will

now also see references to nomogram interfaces
©2008 PowerWorld Corporation 15-20



Nomogram I nterfaces

* Once you have defined a Nomogram, then the
Case Information, Nomograms list will have a
second tab that lists the Nomogram Interfaces

— Note: you can not edit Nomogram Interfaces directly.
Y ou must modify the Nomogram itself instead
— Nomogram Interfaces are identified

 Nomogram Name
* Nomogram Segment

{ Momogram Records |

@ % AR a0 ol | it ?&D | Records * Set = Columns - * |'%HE* HE;E* ? %* i%ﬂ HH | Options ~

Momograms Momogram Interfaces

Nomo. Name | Nomo. Seg. |Interface Mw Flow| MwLimit | Percent  |Monitor Direction| LmaAmMw | LmBMwW | Lmcmw |He
1[Example Nomogram ] 1 32.1 100.0 32.12 FROM -> TO 100.0 100.0 100.0 Ne
2|Example Nomogram 2 72.8 104.0 70.12 FROM > TO 104.0 104.0 104.0 Ne
3|Example Nomogram 3 82.3 104.0 79.10 FROM > TO 104.0 104.0 104.0 Ne
4|Example Nomagram 4 78.7 100.0 78.74 FROM -> TO 100.0 100.0 100.0 Ne

< *
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ArealZone/Interface
Oneline Graphics

* Oneline diagrams traditionally contain
Information regarding individual power
system elements (buses, lines, generators,
etc...)

« Simulator also allows you to create
diagrams based off the aggregate data
objects
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Area Fields

* Areafields can be added to onelines to show a
number of areafieds.

« Areafields can also be used to specify base
transactions.

= e Areafields areinserted in Edit Mode from the
Draw ribbon tab, choosing Field - Area Field

« By default areafields are linked to area associated
with closest bus on the oneline.

©2008 PowerWorld Corporation
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Anchor the
field to the
area object so
that both can _
be moved
together;
Include units
suffix

AreaField Dialog

Area Field Options

Area Mumber

Total Digits in Field
Digits to Right of Decimal

Rotation Angle in Degree

> [Janchared

Type of Field

MW Load
) Mvar Load

I MW Generation

{:} Mvar Genera tion

o 0K

Field Prefix {(2.q., field name)

<l Find ...

Use combo

6
0

0%

Indude Suffix

() MW Losses

(:} Mvar Losses

O ACE (Mw)

(%) Hourly Cast {(&/hr)
(O Total Cost (%)

) MW Flow to Other Area

Field Value

80355/ \

() Mvar Flow to Other Area

(") sched. Flow to Other Area

(") Load Schedule Multiplier (MW only)
() AGC Status

(") select 3 Field: | Find Field ...

box to select
an area or
entire case

\

Other
Area

Number
field

entry

/
Status can be toggled on the oneline
Area number O (zero) represents the whole system!

©2008 PowerWorld Corporation
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Area Field Example

e Add severd areafieldstothe B7FLAT case

— AreaName

— Area MW Flow to Other Area (or case)
— Scheduled Flow to Other Area

— Load Schedule Multiplier

— AGC Status

©2008 PowerWorld Corporation 15-25



B7FLAT with Area Fields

Scheduled >
MW flows
64 MW
408MW
20 Mvar
63 MW f
N Top Two
Sched Flow Left ~ 20.00 MW 1.04 pu
Generation 387.14 MW >—pP
¥ Load 360.00 MW Sl é 81 MW
AGC Status Part. AGC
: 1814MW
TeXt fl eI dS Left I k / A~ AR Tol
~Clic Areafiglds
to toggle AGC
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Area, Zone, and Super Area Objects

» Separate oneline object types for Areas, Zones, and
Super Areas

e ONnB/FLAT case

% — From the@Application Menu, select New Oneline
to make a new oneline

— Add area objects for each of three areas

% — From the@ Application Menu, select Save
Onelineto save the oneline. Use b7flatafor the
name.

« Zone and Super Area objects are similar

©2008 PowerWorld Corporation 15-27



B7FLATA Display

@ B R -

CaseInformation | Draw | Onelines  Tools  Options  AddOns  Window @
[Edit ode
RunMode || Showinsert Default Draning Values... || Metwork  Agaregaton  Badaround
Mode Quick Insert Individual Insert

Right-click
on object,

then select —

| nfor mation | —

[T show Record Type Prefix
PreficText | |

-
Display Appearance
LI B | Style Caption
(3} Rectangle (&) Name

(O Rounded Rectangle ) Number

\\

O Elipse ) Name and Number

the l \ r%’ Width | _1_U_UU_I Height | 5.00_\:

[ ' CK H an(E|][ ?Ha\p]

Display

Six Seven
1.04 pu 20 MW 20 Mw 1.04 pu
200EMwW
Left Area Cost ZOOEMW 201% 0 Mvar
AGC ON AG_C ON Right A[ga Cost

4400 &1
it Made ‘ |x = 42.37'= 83.96 Selected object X = 38.00 Y = 85.00 ‘ H|

Same procedure for zones or super areas
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Areaor Zone Palette

e Similar to the Bus Palette, you can also bring up an
Areaor Zone Paette

— On the Draw ribbon tab, select Show I nsert
Palette For = Zones (or Areas)

Fone Palette for Midwest.pwd

E

History List

W | Define a Filter... | L_I-'Lglnse|

=

Displayed (23)
TVAEAST (267)

UPP (395)
WESTERN (206)
WETU (526)

Displayed Meighbors
WEST 88 (237)
CENT 0C (229)
AEP-AF (50)
SOLTH 6B (235)
CENT 0A (228)

©2008 PowerWorld Corporation

Undisplayed Meighbors
NORTH 4A (225)
VP 500KV {239)

All Undisplayed (148)
KACF (541) A
KACY (542) o
KAMO (520)

KU (12)
LACON {308)
LAFA {503)
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|nterface Fields

o Several types of objects are used to display
Interface data on the oneline

nterface Objects: like transmission lines
nterface Felds: likelinefields
nterface Pie Charts: like line flow pie charts
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Auto Insertion of Interface Objects

* Interface objects can be auto inserted (just
like line objects).

e |n edit mode, from the Draw ribbon tab,
select Auto Insert - Interfaces.

* Allowsinsertion of interfaces and pie
charts.

* Interfaces are automatically anchored to
area/zone objects.
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Auto Insertion of Interface Objects

Case Information D Oneli Too Opti Add O Wind
[Editode] A
Run Mode Default D Val
Mode Quick Insert Individual Insert Select

Formatting ) Clipboard

- [=]x]|

Example

Interface ™~
object
showing
flow
from = ,
area Top
to Area

Options =

Number of Interfaces not Shown [ 1

Insert Pie Charts on Interfaces

Default Size of Interface Pie Charts| 50.00 |5
Auto Insert Interfacs Types
Area to Area or Zone to Zone Interfaces
[ tine fTransformer Interfaces

Minimum Length of Line/Transfomer Interfaces

Automatic Insertion of Interface Objects [X]

rd

L eft

Ad00 &L

0.00 |3
(o] [ Xcan| [ Pueb
.
10 Mvar
Six N/ A Seven
. 20w "7 1.04 pu
G 200EMwW
Left Area Cost 0 Mvar

itvode | [x=2254v=75.28

©2008 PowerWorld Corporation

200EMwW 201(@)44\4
AGC ON .07 ON

Select OK to auto insert the interface objects

Riaht Area Cost
\ \

@

Default
pie chart
Sze
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Text

field ~_

and
areafield

P

|nterface
field

With Interface/Area Fields

Edit Made

Mode

@"E%[ﬂ.‘gﬂ s

CaseInformation  Draw  Onelines
=] Misc, Power Flow ~
& o

Solution ~

Case Options

Case: BYFLAT.pwb Status: Initialized | Simulator 13 BETA SCOPF, ATC, PVQV, SimAuto, Transient.

Tools | Options | Add ons

3Bl Pie Chart =  Draw Grid ~
iy

Oneline Options

Window

Dynamic
Hint Values.

= Animatior .
Simulator Oneline Displa:
RunMode | B e | CaselnfoOptions ~ || 2SN b ail + Saved Options ~ || Defauit Drawing Values...

Formaf

tting ~

Toggle Full Screen

Keyboard Sherteuts

General Options

Top to Left Sched. Flow

50.00 MW

-40 MW (-

- [E[x]]
Case Hourly Cost 1 h -
HEIESk 939 $/h RI g t

| —— click

] e— | o on

- 40 MW

Right

;. 95@Mw .
I obj ect
to
e view

0 Mvar ar%.

Left Area Cost

Ad00 &1L

dialog

Run

Pie charts require that limits be defined

Mode

| solution Animat |

©2008 PowerWorld Corporation
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Animated flows can

be shown
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Super Areas

e Super areas are groupings of individual areas,
analogous to an area being a grouping of
individual buses

e Super areas can be used to control several areas
together

* Open Moddl Explorer and choose Aggregations
-> Super Areasto see the Super Area Records

— Right-click and select Insert...

— Super Area Dialog is displayed with default name
assigned to the new super area
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Areas
al ready\
Included

Super Area Dialog

Super Area Information

MName . DefaultSal

::%]' [Add New] [Rename] [ Save ] [ Delete ]

Area in Super Area ;.Summary Information | OPF 1 Custom |

3

Areas in Super Area
N B Ak

?&D Records = Set -

Super Area Control Options
> | {®)No Super Area Control
|| ) Participation Factor Control

Area Mum | Area Name | Part. Factor

I

i 1 1| Top

' 2 2 Left
3 3 Right

() Economic Dispatch Contral
") Optimal Power Flow Control

Add New Areas by Mame or Mumber

Mew Area Mame |

» |

[ Add Mew Area by MName

Mew Area ='s

[ Add New Areas by Number

|

7o

[ ';? Help

)

e

©2008 PowerWorld Corporation

Control for
Super Areg;

this control

overrides all
Individual area
control settings
unless on No
Super

\Area Control
\

Add by name
or add by
numbers
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Super Area Dialog

Area ——
Interchange
| nformation

Super Area Information

Mame iDEfT:ILﬂtSP. 1

V_% [AddNew] [Rename] [ Save ] [ Delete ]

Transactions
yp ACE Total (MW)
ACE Tolerance (M)

Total Scheduled Transactions

Load and Generation
MW

| Areain Super Area | Summary Information E_OPF || Custom |

Cost Information

m | Lambda iaf_FED i
2.00 | Hourly Cost (g/hr) | 0.0 |

Mvar
Load | 0.0 | | o0 |
Generation | 0.0 | | 0.0 |
shunts 00 | | 0.0 | \
Losses | 0.00 | | 0.00 | I
Interchange | 0.0 | | 0.0 |

o OK

 Super area
summary
Information

©2008 PowerWorld Corporation
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Super Area ED Control
for B7Hat Case

@"E

Edit Mode

Run Mode

Mode

e T s Case: B7FLAT.pwb Status: Running (PF) | Simulator 13 BETA SCOPF, ATC, PVQV, SimAuto, Transient.

Case Information Draw Onelines Tools Options Add Ons Window

[ZFH  Switch to Free-Floating Windows | Til

Auxdliary File F t
c @ Contents  About.., W% Load Auxiliary e
S Refresh Displays Cascade Export Display Object Fields -
QOpen i werl) Nebsi HHIS i
W\nd%ws - Ribbon Settings - Toggle Full Screen FRIFED P RruE i Eisie || e T e Export Case Object Fields... ~
Window Help Auxiliary Files

Case Hourly Cost

©2008 Power\

VUITU \WUI PUIULIUII

110EMwW
1408Mmw ; -
40 Mvar 16447 $/h
AGC ON 45 MW 44 MW

. @ Three soEmw

ne 5 0.3 pu 30 Mvar

1.05 pu 37w Q 38 MW

95 MW . 7 Four

1.00 pu

40MW 23 MW ’

151EMw
AGC ON
Top Area Cost 1308MW
10922 $/h LD
200EMW
0 Mvar 72 MW 68 MW
Six h Seven
1.04 pu i 72 MW b 68 MW % 1.04 pu
200BMW
n
Left Area Cost 248w ofmw 0 Mvar
5025 $/h AGC ON AGC ON Right Area Cost
500 $/h
Run Mode Solution Animat |AC

wel]]
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Injection Groups

* Represents grouping of injections of power
— Loads
— Generators
— Switched Shunts
— Other Injection Groups (be careful of circular
references)
« Useful for defining more specific groups of
sources and sinks in many tools

— Especially useful for ATC, PVQV tools. Also for
Sensitivities (PTDF, TLR, etc...)

— Also useful for generally reporting.

« Can make an aggregation of generators and show the sum of

their output
©2008 PowerWorld Corporation
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Injection Groups

* Open Modd Explorer and choose Aggregations
- Injection Groups
— Right-click, select Insert...

— Injection Groups Diaog is displayed with default name
assigned to the new injection group

— Right-click in the Participation Points grid and | nsert
elements into the injection group or click I nsert Points

e Auto Insartion also available from the local menu
In Model Explorer
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Injection Groups

Add loads,
generators,

© Add Participation Points

Paints for Injection Group DEFALLTIG1

Gens | Loads | Shunts | Groups
g’] u ntS’ S;E:fsby Mame (%) Sort by Mumber
or other

‘You can use wildcard characters * or ?

[Juse areafzone Filters
injection

[ searchmext | [ Searchal |
groups

2 (Two) #1 [138 kv]
4 (Four) #1 [138 kv]
& (5ix) £1 [135 k]

7 (sevsM =1 [138 kV]

[ Select All ] [ Clear All ]

Elements

Participation Factors

Ospectyavabe: [ |

@ Use present participation factor

O Base on positive reserve
D Base on negative reserve
(") Base on MW capability

() Use Custom Field:  |CustFloat 1 |+

[Jrecalculate factors dynamically

/‘[

Edit AreajZone Filters l

Set Selected Field... |

/

COX

(%) Sort by Name () Sort by Mumber

GEN Cne | 1) 1 1.0000

P Help

available
for adding

Choose how to determine the
participation factor for each element

©2008 PowerWorld Corporation

Elements
aready in
the
Injection
group

15-40



Injection Group
Participation Points

* |njection Groups are made up of “Participation
Points’ which have two main attributes

— Reference to a generator, load, switched shunt, or
another injection group

— Participation factor

* Note: this participation factor is independent of the generator
object’ s participation factor

* When you create a participation point, you can
define the initial participation factor for the point
using various methods.

— Thisis depicted on the following slide
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Injection Group Participation Points:

Participation Factors

* For agenerator the choices for participation factor are
shown to the right

— Specify particular value

Use generator’ s participation factor
Base on positive reserve (Max — Present MW)
o All unitswill hit their maximum at same time
Base on negative reserve (Present — Min)
o All unitswill hit their minimum at same time
Base on MW capability (Max MW)
— Use Custom Floating Point Field

» Recalculate Factor Dynamically
— Normally the participation factor will only be calculated at this

time.

Participation Factors

() Spedify a value:

{E' IUse present participation factor

{:} Base on positive reserve

{:} Base on negative reserve

(") Base on M\ capability

() Use Custom Field: |CustFloat1 |»

[ ]Recalculate factors dynamically

— Check this box to automatically recalculate the factors EVERY

TIME they are used

— Thisway if you use the injection group with a different case or

different

©2008 PowerWorld Corporation

system state it will still be what you intend.

15-42



Injection Group Display Objects

* You can aso insert display objects which
represent Injection Groups

* On the Draw ribbon tab, choose
Aggregation - Injection Group

 Click on the oneline where you would like
to place the injection group

 Display objects show the generation and
load which exist inside the group

@) 767.94 MW

Generators

J, 360.00 MW
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©2008

Substations

Some substations in a power system have alarge number

of busesin them
— Large power stations
— Other important placesin apower system

Traditional Power System Cases do not have any reference

to which “substation” abusisinside.

Simulator allows you to define this relationship and then

create substation-based diagrams

27 Grand Coulee
Buses are placed
inasingle
substation

>

Grand Coulee 500 Kv Switchyard

500kV
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Creating Substations

e To create anew Substation
— Make sure you'rein Edit Mode (for all methods)

— Open Network = Busesin the Model Explorer or open
the Bus Dialog and assign an existing bus to a new
Substation number; OR

— Select Insert... from the local menu (right-click) in
Substation Records; OR

— Auxiliary files or Copy/Paste from Excel

Bus Records
Q % Al ts2 o0 | % ?&n | ' Records + Geo - Set ~ Columns ~ | ?
Sub NumlSuh Name|Number| Mame |.6.rea Namel Maom kV | PU Volt |\.|'0It kV) |.-'-\ngle D

1 1 One 10ne  Top 138.00 1.05000 144.900 16, Enter a na/v number

2 11 Eleven 2 Two  Top 138.00 1.04000 143.520 13

3 o0 0.99272 135.995 10,
4 drouwr Top 133.00 1.00000 138.000 11, to Create a naN
5 5 Five Top 138,00 1.00071 138.097 3, .
6 & Six  Left 138.00 1.04000 143.520 3, SLIbStatI On
7 7 Seven Right 138,00 104000 143,520 0,
< b
Search Mow ﬁ
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Substation Display Objects

* You can aso insert display objects which
represent Substations

* From the Draw ribbon tab, choose Aggregation
- Substation

* Click on the oneline where you would like to
place the injection group

 Note: Y ou can also auto-insert transmission lines
between Substation objects

Symbols indicates
whether Generation,
Name of Substation @/ ¢k L oad, or Shunts exist

N - inside the substation
Number of bu ~Substation
which are assi?;]Sed\Az B "

dodhesubstatian corporation - |5-46




Difference Flows

« Simulator allows two different power
system cases to be ssmultaneously |loaded

— Present Case
— Base Case

 Difference flows alow viewing of either
case or differences between the cases
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Difference Flows Dialog

 Difference Flows Dialog Is used to control
which case Is being viewed.

 Difference Flows Dialog can be viewed by
either
— Difference Flows option on oneline local menu

=" _ Difference Flows on the Tools ribbon tab
while in Run Mode

©2008 PowerWorld Corporation 15-48



Difference Flows Dialog

Once base et 1o
e set present
been Set ItS | Difference Flows Elg! case as
Val ueS Can Case Type to Display the ba%
nOt be E} Present Case Set Present as Base Case ¥ |
Changed €= Cae Clear Base Case  w_ | case

() Difference Case \
Select to/ e ) \ Clearsthe

base case

hich, from
which case o
IS being

The difference flows options affect
the onelines AND the case information displays
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Load Increased by 20%

@“B'&ﬁ’-ﬁxﬂ s

CaseInformation  Draw  Onelines | Took | Options  AddOns  Window W@
() Abort | - dof i 47 Ealit Analysis ~ 8 3 Ea
Edit Mode o @ L " A R el [% R LB | 5 comectons -
| Eea Solue ~ 4 T AX | (3 Time Step Smuiation - — b
[Run biode | - Single Soluton | Simuator Confingency  Sensitvities  Difference Model  LimtMonitoring  Scale | Other -
Bhsiot - | "Rl Newton | Oplions... Restore = [ anghee = Flows = | Line Loading Replicator... Explorer...  Settings... ase... enumbe:
Mode Log Power Flow Tools Run Mode Other Toals Editmode
= - o)

/
unfiede

151FMW
AGC ON

One
1.05 pu

Area Top Load Multiplier

N1.20

Difference Flows.

Case Type to Display
(@) Present Case

132EMW
A 40 Mvar

Three

= 0.99 pu

50 MW 49 MW

-©

50 MW

101 MR

20 Mvar

Set Present as Base Case

() Difference Case
[ o Ok ] [ ReXt Case ... J [ ? Heb ‘
267EMW
AGC ON Top Area Cost
11914 $/h
2008MwW
0 Mvar
Six 4 Seven
1.04 pu C t
1.04 pu i
Left Area Cost 0 Mvar
5265 $ih case

|solution Animat|

Load increased
by 20 percent
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lel]

Click to change view
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Difference Flows

@uEres - o
N e E——
@_ ey
Diff -
ﬂ| erence._ " | nformation
OWS \\ Area Top Loal:?I ::::ip“er o '”_‘I— D i Spl a.ys

Cf arealso
I showing

Youcan  \ ;
S o %_{ differences

NOT \
change =
values {

n the LettArea Cost () 1w
difference ' o™ Ouecon |

mode! Notice that all fields are now showing the difference

between the present case and the base case.
©2008 PowerWorld Corporation [5-51




Comparing Two Different Case Files

e Simulator only allows one caseto be open at a
time.

* When you open acase, al information about the
previously opened case is removed, with one
exception

— The Difference flows information is kept

e Thusto compare two cases, you
— Open case #1, and go to Run Mode

— Open Difference Flows and choose Set Present as Base
Case

— Open case #2

— Open Difference Flows and change to Difference Case
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Topological Comparison of Cases

e Onthe Toolsribbon tab, choose Difference Flows -
Present Topological Differencesfrom Base Case ...

GO tO tabS © Present Case Topological Differences from the Base Case

for 5L Elements Added || Elements Removed || Elements In Both || Create Bus Swap List COI umns §]OW the number Of
T Below is a summary of the comparison between the present case
deta| I ed and the base case saved from the Difference Flows Dialog. ne,v’ rerTloved el ernents
H Element Type Mew |Removed| Both Y
ists | —
load 0] o[ 6 New: elements in the present
Switched Shunt ] ] ] . .
Gererator| 0| 0 5 case which are not in the base
Branch ] 1 10 case
DC Line 0 0 0
Area 0 0 3
e I Removed: elements not in the
Tansfomer| 0 o 0 v present case which werein the
Assume base case Areas/Zones which are notin present case meet the Area/Zone Filters
Save and Send Option ba% case
All Lists v [ Send To Excel ] [ Save to Text File ]
[[Juse Area/Zone Filters when saving to Auxiliary File | saveToAuxFile | | Load AuxFile | Bot h el ernent | n the pre%nt
case and the base case
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Topological Differences:
Elements Removed Tab

e Tab providesalist of removed elements

* Also provides areason why they were not found

In the present case

©2008 PowerWorld Corporation

Present Case Topological Differences from the Base Case

Summary | Elements Added | Elements Removed | Elements In Both | Create Bus Swap List

Elements which exist in the base case: K:\Transmission Atlas\FERC 2002WECC\03hsp 1ap wa0.pwh
but not the present case: K:\Transmission Atlas\FERC 2002\WECC\06hs2sap.pwh

Areas (0) Zones (5)
Injection Groups ()
Buses (364) | Loads (590)

CE R

Superfreas (0)
Substations (0)
Switched Shunts (35)

RECD

Generators (113)

Transformers (341)

Momograms (0}

M | pecords + Set~ Columns + ' “E' ﬂé}iﬁ' %' i"

Branches (1041)

Interfaces (0)
MT DC Records (0)
DC Lines {0)

0k

=

>

H
EL -

=

Mo From Bus

22428 MAINST51

138.00 SANDIEGQ

Link Status From Mame Mom kV  |Area Name | Area Mum |Zone Mame | 2 »
Mumber ‘
Mo Branch with ID 22132 CHOLLAS 69,00 SANDIEGO 22 SDGE EAS
Mo To Bus 22218 ELLICTT 69,00 SANDIEGO 22 SDGE BEA
Mo Branch with ID 22227 ENCINATP 230.00 SANDIEGO 22 SDGE MOR
Mo Branch with ID 22232 ENCINA 230.00 SANDIEGO 22 SDGE MOR
Mo Branch with ID 22258 ESCMDIDO 69,00 SANDIEGO 22 SDGE MOR
Mo Branch with ID 22256 ESCMDIDO 69,00 SANDIEGO 22 SDGE MOR
Mo Branch with ID 22258 ESCMDIDO 69,00 SANDIEGO 22 SDGE MOR
Mo From Bus 22268 ESCMDOS1 138.00 SAMDIEGO 22 SDGE MOR
Mo Branch with ID 22306 GARFIELD 69,00 SANDIEGO 22 SDGE EAS
Mo To Bus 22315 GEMESEE 69,00 SANDIEGO 22 SDGE BEA
Mo Branch with ID 22372 KEARNY 69,00 SANDIEGO 22 SDGE BEA
Mo Branch with ID 22404 LILAC 69,00 SANDIEGO 22 SDGE MOR
Mo To Bus 22408 LOSCOCHS 69,00 SANDIEGO 22 SDGE EAS
Ma Tao Bus 22420 MAIN 5T 69,00 SANDIEGO 22 SDGE CON

22 SDGECON ™
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