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NERC Standard TPL-001-1

« Part of NERC Project 2006-02

— Assess Transmission Future Needs and Develop
Transmission Plans

— http://www.nerc.com/filez/standards/Assess-Transmission-Future-Needs.html

 Would require Transmission Planners and
Planning Coordinators to prepare an annual
Planning Assessment of its portion of the Bulk
Electric System

* Would require study and documentation of
several classes of contingencies

 March 2010 ballot was not approved and will
proceed to recirculation ballot
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TPL-001-1 Event Categories

 PO: No Contingency, Normal System
 P1, P2: Single-Element Contingency

e P3: Generator Outage, followed by System

Adjustments, followed by loss of another single
element

P4, P5: Multiple-Element Contingency

 P6: Transmission Outage, followed by System

Adjustments, followed by loss of another single
element

» P7: Multiple-Element Contingency (Common
Structure)
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Definitions

« Base Case: The power system in its normal
steady-state, operation, with all elements In
service that are expected to be In service.

 Primary Contingency: An loss of one or
more system elements that occurs first. A
Primary Contingency may be a planned or
unplanned event.

e Secondary Contingency: An contingency
that occurs after the Primary Contingency.
This is usually an unplanned event.
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System Adjustments

« TPL-001-1 allows “planned System adjustments
such as Transmission configuration changes
and re-dispatch of generation... if such
adjustments are executable within the time
duration applicable to the Faclility Ratings”

 [nterruption of Firm Transmission Service and
Loss of Non-Consequential Load are allowed
for some events

o System Adjustments are sometimes termed
Remedial Action Schemes (RAS) or Special
Protection Schemes (SPS)
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Definitions

 N-1-1 Contingency: A sequence of events
consisting of the initial loss of a single generator
or transmission component (Primary
Contingency), followed by system adjustments,
followed by another loss of a single generator
or transmission component (Secondary
Contingency).

 Model Criteria: An evaluation of system
conditions in Simulator, that if met, would cause
a conditional system adjustment to occur.
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“N-1-1" Contingencies

« TPL-001-1 category P3 and P6 outages
could be classified “N-1-1" contingencies

— A system element is forced out of service

— Adjustments are made Iif necessary for security
of the N-1 condition

— A second system element is forced out of
service
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PowerWorld Simulator Contingency
Modeling

[m] Contingency Element Dialog

* Many combinations of o
actions and elements, e.g. z ==, o v it
— Change generator output \ | e S
— Partially curtail a load & P st
conditional actions, which = e
! ! \ Status: | CHECK =
Model Criteria:
* Very detailed modeling (Koo] (7]

- Open a Ilne :i:éi?:dwedshunt ;3212)[1168.?(5:]

e Unconditional or it
occur only when specified | "= )
system criteria are met e e
of System Adjustments

IS possible

PowerWorld Client Conference © 2010 PowerWorld Corporation



N-1-1 Analysis Process

Base Case [*
i
violations
No
Traditional N-1
Run Primary < Analysis
Contingencies
Yes
violations? Lt
System
Adjustments
vy No
Apply jth Primary |¢—"——
Contingency

1
For ;=1 to number of |
Primary Contingencies |
vl bosooscooocomoooooooos :

Run Secondary |
Contingencies

Model
System
Adjustments

No
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B/ Case:
Normal System Operation

1508Mw
153gMW
:ﬂ 40 Mvar
AGC ON 64 MW 63 MW '
One -, Three 80gMW
. 100pu 30 Mvar
.00 pu L 28 MW B A B B %8 MW
90 MW, @ Four
A 40 MW oMW . 1.00 pu
80% 20mvar . 50fMW
MVA
@ AGC ON
89 MW BONW &
Two
1.04 pu 2 MW
3IMW 80 MW ; Five
@ ' 1.02 pu
150 MW 53 MW 130 MW
Al SO 40 ar
2008MwW o
O MV ar 27 MW = 26 MW
Six 7 @ 7 Seven
oo v 27 MW . 26 MW 1.04 pu
T\ > 2008MW
2508 MW 2000 MW
of 0 Mvar
AGC ON AGC ON
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O

B7 Case: Primary Contingencies

o Without System Adjustments, case has
several branch overloads during various
Primary Contingencies

Label ‘Skip Processed|Solved|Violations|Max Branch %6|{Min Yolt|Max Valt Max |
Interface %o

1|Primary: Line 1-2 MO YES YES 1 131.1

2|Primary: Line 1-3 MO YES YES 1 128.7

3|Primary: Line 2-3 NO YES YES 0

4|Primary: Line 2-4 NO YES YES 0

S|Primary: Line 2-5 MO YES YES 0

&|Primary: Line 2-6  NO YES YES 0

7|Primary: Line 34 NO YES YES a

8|Primary: Line 4-5 NOJ YES YES a

9|Primary: Line 5-7 MO YES YES 1 106.3
10 |Primary: Line 6-Fa MO YES YES ]
11|Primary: Line 6-7b MO YES YES ]
12 |Primary: Genl NO YES YES ]
13 |Primary: Gen2 NO YES YES 1 110.9
14 |Primary: Gen# NO YES YES ]
15|Primary: Geno MO YES YES 1 1225
16|Primary: Gen7 ~ NO YES YES 128.2
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System Adjustments

o |f effective System Adjustments are known,
Incorporate them into contingency definitions

e Simulator’s tools may be used to help design
System Adjustments If they are not known:
— Sensitivity Analysis
— Line Loading Replicator

— OPF: apply to post-contingent system when system
adjustments are permitted post-contingency

— SCOPF: apply to pre-contingent system when
system adjustments are not permitted post-
contingency
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@ TLR Sensitivities:
Single Element

 For contingencies with a single overload, solve
contingency of interest

* Use TLR Sensitivities and Custom Expressions
to estimate the impact of adjusting generators
and loads in relieving the overload

[®] TLR Sensitivities / Generation Shift Factors [=)[= ] =]
Select Device Transactor
Overloaded Device Type () Sortby ©) Name  © Number Type [ Sortby © Name @ Number
. (@) Line/XFMR. ) Buyer
LI N e ————_ ) Interface SearchFor Near Bus  SelectFar Bus, o7 (@ Seller
M 1 EOnEE 5133 kv] 1(0ne) [138 kv] CKT | Transactor Object l E SO U I’Ce Of
2 (Two) [138 3 (Three) [138 kW] CKT| () Area -
3(Three) [138KV] | 4 (Four) [138 VI CKT | &) zone Make_u
4 (Four) [138 kv] 5 (Five) [138 kv] CKT @ Super Area
Current Value 5 (Five) [133 kV] 6 [138kV KT 1 © | pck
118.75 My & (Six) [138 kv] () Sla P
7 (Seven) [133 kv] () Inj. Group Owe r
() Bus
TLR. Sensitivities PTDF Calculation Method [ Calculate TLR. Sensitivities l l ﬂ Close ] l ? help ]
@ Clear before Caloulate () Full AC
@ Lossless OC DC Model Options... [] Include only AGCable Generators
() Append on Calculate () Lossless DC With Phase Shifters

[ Set Sensitivities At Out-Of-Service Buses Equal to Closest ]

Buses |Generaturs | Loads | Injection Groups | Areas |

% ‘>||“' *_0-8 ..'0_8 | ﬂ ?&n | Records = Geo ~ Set =~ Columns - ' | ".E* H%’}E" T H,in,lv i‘éﬂ fix) ﬁ
Mumber| MName |Area Mum|Area Name|P Sensitivity | Gen MW [Gen Max MW |Load MW |Gen Relief  |Load Relief
Capacity-CE|Capacity-CE

i 1]One 1 Top -0.003 153.089 400,000 0.814
2 2 Two 1 Top -0.028 150.007 500.000  40.000 9.711 1.110




TLR Sensitivities:
Multiple Element

-

[ TLR Sensitivities / Generation Shift Factors [o|[E ][]
Select Device Transactor
Device Type LinesXFMRs or Interfaces Type (=] Sortby (7) Mame (@ Number
() Line XFMR. (@) Lines and Transformers ':::' Buyer
(") Interface (") Interfaces @) Seller S f
@) Multiple Elements (7 Bath T_ransactor Ohject l E ource o
= - () Area —
Which Devices oy Make-up Power
() Selected Devices n c -
(@ Overloaded Devices S
() Conti -Overloaded Devi B
") Contingency-Overloaded Devices ©) Inj. Group
Select Lines/%FMRs ] [ Select Interfaces () Bus
TLR Sensitivities PTDF Calculation Method [ Calaulate TLR Sensitivities ] E‘-L Close ] [ ? help ]
(@ Clear before Caloulate () Full AC
(@) Lossless OC [ DC Model Options. .. ] Indude only AGCable Generators
R () Lossless DC With Phase Shifters [ Set Sensitivities At Out-Of-Service Buses Equal to Closest ]
Buses |Generators I Loads I Injection Grnups| WTLR ShOWS
0T, . . | nE L AL G BORT ue .
| &g AAF i o8 | i 53 ?&D| Records = Geo = Set = Columns = | Eo~ ol ST % iz gOOd |OCat|OnS to
Number Name | Areatame | EMR | wnr KT 12 TO 5CKT 1 |
1 5|Five Top 0.6603 0.6735 0.1940 0.4663 Chang e
2 7 Sewven Right 0.5378 0.5454 0.2048 0.3330 H
: e 02 0 0mes 00 load/generation
4 2 Two Top 0.1703 0.1501 0.2371 -0.0667
3 4 Four Top 0.1303 0.1303 0.0649 0.0654
B 3 Three Top 0.0574 0.0535 0.0201 0.0373
7 1 One Top -0.6767 -0.6330 -0.6279 -0.0438
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Overloaded line and
estimated MW flow to meet —
MVA limit

Injection group containing all
possible System Adjustment -
controls (gens and/or loads)

Suggested changes for — |

achieving desired loading

Line Loading Replicator

P

Line Loading Replicator = || ]
Select Device Available Injection Groups
Device Type [=]sortby () Mame (@ Mumber [=] Sortby () Mame @ Mumber
(@) Line/XFMF.
() Interface Search For Near Bus ~ Select Far Bus, CK | | [Ny lte 0k Iy a ots gjigsi 3
\ 1{One) [138 kY 1 (One) [138 kv] CK
Present Flow (MW 2 (Twa) [138 3 (Three) [1
113.748 3 (Three) [133 kv] kv] Ck
: 4 (Four) [138 kV]
Desired Flow (MW) & (Six) [138 kv] CKT

Y

105,000
= [] only Indude AGCAble Generation and Load

Max and Min Load Limits for Injection Changes
(@ Use Max and Min Load Yalues [ Set Max and Min Load Values ]

(Seven) [138 kv]

2 Lossless DC

(7 Lossless DC with Phase Shifters

() Use Multiplier on Present Value 1000 |=

Calculate Injection Changes

Injection Changes

] By ok 48 ;'J_E| ) | Records * Set~ Columns ~ [Eg~ |H.E' e ¥ o 2
Element Type [Bus Mumber|Bus Mame |ID|Distribution|Injection Present MNew Injection
Factor hange MW [Injection M (M
1|Gen 2 Two .00 -0.007 150,007 150.000
2|Gen i 0,000 -18,911 250,000 231.089
3|Load 0.727 15.913 -130,000 -111.082
Lot Injection Increase/Decrease (MW)  18.513 Flow Achieved (Mw)  105.000

Implement Injection Changes

Global AGC control and global phase shifter control
are disabled when choosing to implement changes.

Implement Injection Changes
and Solve Power Flaw

? Help ] l l-'Lglose ]

-
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@ OPF: System Adjustments After
Contingency

e Primary Contingency: Loss of Line between buses 5 and 7

1 MW
15w () e
AGC ON 67 MW 66 MW

One Three 8oFMW

== 1.00pu 30 Mvar

1.05 pu 19 MW @ 19 MW
86 M w Four
Y 1.00 pu
20 Mvar A S50MwW
@ AGC ON
86 MW
Two e
13 MW
51 MW 119 MW ) Five
@ 150@ MW T Y 098pu
AGC ON Y 130% MW
40 Mvar
S X
2008 MW
oLV 1 MW 1MW 0 MW,
0 Mvar ™\
Six N/ . Seven
1.04 pu - 1MW m 1MW \/ 1.04pu
e/ 2008 MW
@ 2500 MW 2018MwW Oolavar
AGC ON AGC ON
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OPF Results

 Drop generator at bus 4, increase generator at

bus 6

LP OPF Dialog
| Options | Results | LP Solution Details |

(===

AllLP Variables | LP Basic Variables | LP Basis Matrix I Inverse of LP Basis I Trace Solution |
] & ek % 508 | dh 2h | Records * Set * Columns » [Bg- | o MR- BHe W f B | Options -
ID Org. Value| Value |Delta Value|BasicVar|MonBasicvar|Cost{Down)|Cost(Up)|Down Range|Up Range|Reduced Cost Up|Reduced Cost|At Breakpoint?
Down
1|Gen 1 #1 MW Control 153.089 153.089 0.000 W] 1 -10.00 10.00 153.089 246,911 17,9499 -2.531 YES
2|Gen 2 #1 MW Control 150,007 150,000 -0.007 0] 3 AtMin  -10.00 At Min 0.0a7 0.000 -19990.000 YES
34Gen 4 #1 MW Control I 50.007 93.236 43,229 2 1] 10.00 10.00 43,229 206.754 0,000 0,000 MO
4|Gen & #1 MW Control 250,000 206,773 -43.222 1 1] -10.00  -10.00 56.7/8 43,222 0,000 0,000 MO
5|Gen 7 #1 MW Control 201,106 200,238 -0.868 i) 5 -10.00  -10.00 200,238 0.868 0,000 0,000 MO
6|Load 2 #1 MW Control 40,000 40,000 0.000 0] -] -100.00 At Max 5.000  AtMax 19990,000 -110.000 YES
7|Load 3 #1 MW Control 150,000 150,000 0.000 W] 7 -100.00 At Max 20,000 At Max 20005,710 94,290 YES
3|Load 4 #1 MW Contral 230,000 80,000 0,000 W] a3 -100.00 At Max 15,000 At Max 20010,000 -90.000 YES
9|Load 5 #1 MW Contral 130,000 130,000 0,000 W] 9 -100.00 At Max 20,000 At Max 20073.064 -21.936 YES
10|Load & #1 MW Control 200,000 200,000 0,000 W] 10 -100.00 At Max 30,000 At Max 19990,000 -110.000 YES
11|Load 7 #1 MW Control 200,000 200,000 0,000 i) 11 -100.00 At Max 30,000 At Max 19990,000 -110.000 YES
12|5lack-Superarea TheSa 0,000 0.000 0,000 W] 2 AtMin At Max AtMin At Max 5010.,000 -4990.,000 YES
13|5lackline 2 TO 5CET 1 -7.560 0.000 7.5e0 0 4 At Min 0.00 AtMin 120,000 116.877 383.123 YES
[ V’ (]9 l ’ Solve LP OPF l ’Single Outer Loopl ’ Initialize LP OPF ] [Saue As Aux] [ Load Aux ] ’ Print ] ’ ? Help ] [ x Cancel ]
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OPF Results: Difference Flows

A oAMw
AGC ON 0 Mvar
One Three OgMW
200p0 0.00 pu . 0 Mvar
Four
0.00 pu
aw| 43gMW
: @ AGC ON
Gen drop
Two ’
of 43 MW
at bus 6 |
provides e
30 MW .
) MW
relief on 0 Mvar S a 27w
overloaded o e Toe
I|ne 000 pu - e e & - .d;MW
43w | GriMw 0 Mvar
AGC ON AGC ON
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@ Modeling System Adjustments

« Contingency Block for Remedial Action Scheme
* Block may be applied to multiple contingencies that cause similar
overloading on line 2-5

* Optionally assign Model Criteria to block elements or entire block to
apply the RAS only at certain loading conditions

Contingency Blocks and Global Actions F=5|E=H| ="

Contingency Blocks: Each blodk stores a list of contingency actions and has a name (or label) assodated
You may call this list of actions from a contingency record.

Global Actions: A list of actions that wil be processed as part of each contingency.
Each global action is processed for every contingency.

Contingency Blocks | Global Actions | &ll Contingency Block Elements |

i AlE e | 24 | “ Records * Set~ Columns = [Eg- | Bo- ¥ >
Label Skip |
1Line 2-5 Relief Level 1 10
2|Line 2-5 Relief Level 2 10

E] Contingency Definition

Actions Maodel Criteria|5131us |Cnmment|
1 JCHANGE GEMERATION AT BIUS Four 13&8.0 (4) BY 50 MW CHECK
2 |CHAMNGE GEMERATIOM AT BUS Six_135.0 (&) BY -50 MW CHECK
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O

Primary Contingency with System

1505 MW
153 MW 4(§H Mvar
AGC ON N 58 MW 57 MW
One Three 8ogMw
s 1.00
1.05 pu s p‘iN 6 o 30 Mvar
95 M A S R Four
4 (ﬂ MW 51 MW 1,00 pu
44 MW dﬁ MW
20 Mvar ) W A_ 10
@ OFF AGC
51 MW 2
95 MW
44 MW v
Two
1.04 pu 21 MW
>——>—> .
0 MW A 110 MW 109 MW Five
@ s YV 0.98 pu
150y MW 0 MW n
AGC ON 1308MW
G ' 40 Mvar
‘ (X)
2008 MW &>
oMW 0 MW 0 MW 0 MW,
0 Mvar ™\
Six e/ u Seven
1.04 pu 0 MW m 0 MW v 1.04pu
VAN \WQ VAN 2005 MW
200y MW 200§ MW
@ d% 0% 0 Mvar
OFF AGC AGC ON
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O

Secondary Contingencies

e Solve a Primary Contingency and set as reference

* Run the contingency analysis on the set of Secondary
Contingencies

 Repeat OPF or SCOPF processes for secondary
contingencies that result in overloads

PowerWorld Client Conference

© 2010 PowerWorld Corporation

Contingendes | Options | Results
m % "'H" f.;.'E ;':_'3 | ﬁ ?&D| Records = Set = Columns - * |H.Ev “&Ev b
Label Skip|Processed|Solved | Violations|  Max Min Valt [Max|Max
Branch % Volt [Interface
%

18 |Secondary: Line 1-3 MO YES YES 1 107.5

19|5econdary: Line 2-3 MO YES YES 1 108.1

20|Secondary: Line 2-4 NO YES YES 1 109.0

21|5econdary: Line 2-5 MO YES YES 2 294.4 0.761
22|5econdary: Line 2-6 MO YES YES 1]

23|5econdary: Line 3-4 NO YES YES a

24|5econdary: Line 4-5 MO YES YES 1 121.0

25|5econdary: Line 5-7 MO YES YES 1]

26|5econdary: Line 6-7a NO YES YES a

27|5econdary: Line 6-7b WO YES YES i}

28|5econdary: Genl MO YES YES 1 101.9

29|5econdary: Gen? NO YES YES 1]

30 [Secondary: Gend MO YES YES 1 116.3

31|Secondary: Geng MO YES YES i}

32 fecondary: Geny MO YES YES 0
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@ SCOPF where System Adjustments are
not Permitted After Contingency

« SCOPF m©
difference >
case (relative

to Base Case)

* Load mustbe wo_i_
shed at bus 5 |
for system to
be secure for g
the secondary "%,
contingencies  *"*]

26 MW 53 M

» Seven
26 MW Y 0.00 pu
olMw
-1gMwW
0 Mvar
AGC ON
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System Adjustments Revised

 Revised RAS to apply to Primary Contingency
so that Secondary Contingencies are secure
with no further System Adjustments

Contingency Blodks
D '>||<' f.;.'E 4:':'_3 | f&n | “~ Records = Set~ Columns ~ * | HE* b 2
Label Skip |

1|Line 2-5 Relief Level 1 1

2 |Line 2-5 Relief Level 2 1

JHine 2-5 Relief Level 1z [MC

E] Contingency Definition
Actions |I"-"Indel Eriteria|5ta1u5 |Cumment|

1|CHAMNGE GEMERATIOM AT BUS Four_133.0 (4) BY 50 MW CHECK
2|CHAMNGE GEMERATIOMN AT ELIS_Si:{_IE'rB.I:I (@) ET -50 MW CHECK
3 [CHBNGE LOAD AT BUS Five_138.0 (5) BY -60 MW [cnst pf] | CHECK
4|CHANGE GEMERATIOMN AT BUS One_138.0 (1) BY -60 MW CHECK

PowerWorld Client Conference © 2010 PowerWorld Corporation
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Generator and Load Models

e Use OPF with Minimum Control Change
objective function to assign uniform cost per
MW to adjust any OPF control

 However, it may be desirable to assign a higher
cost to load controls than to generation controls
— In this way, load shedding may also be considered,

but would only be applied if generator actions are
Ineffective or extreme

— Use OPF with Minimum Cost objective function, and
assign “V-shaped” marginal cost curves to
generators and appropriate benefit curves to loads

PowerWorld Client Conference © 2010 PowerWorld Corporation
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Generator Cost Curve

« Slope of curve is “cost” to adjust generator output by 1
MW

e Set breakpoint to the current operating point
e Easy to implement with Auxiliary File

A

Slope of line is
MWh Price 1

Cost ($/h)

Slope of line is
MWh Price 2:
Set to -MWh Price 1

»

L 1
MW Break 1: MW Bteak 2: Gen Output (MW)

Set to Gen Min MW Set to Gen MW
(present output)
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Generator Cost Curve Auxiliary File

e Cost to move all generators is set to $10 per
MW

// assign all generators a cost of $10/MWh to deviate from their
present outputs

SCRIPT

{
SelectAll (GEN);

SetData(GEN, [GenBidMW, GenBidMWHR, GenBidMW:1, GenBidMWHR:1],

['@GenMWMiINn'", -10, "@GenMW', 10], Selected);
UnSelectAl 1 (GEN);

}

PowerWorld Client Conference © 2010 PowerWorld Corporation
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¥ Load Linear Benefit Models |X Buse5|

Load Benefit Models

i Search

Search Now Options -

Q % "| *_'.;'.3 ;':'_3 ﬂ ?&D | ﬂ_"’ Records - Geo r Set -~ Columns - ' |'%H.E.* "%ﬁr!* ? %* E%E fix) ﬁ | Options -
i Filter Advanced -~ Load - - Find... Remove
Mumber | Mame of [ID|Status [AGC| MW |Min MW|Max MW| Fixed Benefit Model MW Miwh MW Mith MW MWh MW Mivth
of Bus Bus Benefit Break 1 | Price 1 |Break 2 | Price 2 |Break 3 | Price 3 |Break 4| Price 4
i 2| Two 1 Closed YES  40.00 0.00 40,00 0.00 Piecewise Linear 0,00 300,00 20,00 500,00 3500 100,00 0.00
2 3 Three 1 Closed YES 150,00 0,00 150,00 0.00 Piecewise Linear 0.00 300,00 75,00 500,00 130,00 100,00 0.00
¥ 4 Four 1 Closed YES  80.00 0.00 80,00 0.00 Piecewise Linear 0.00 300,00 40.00 500 65,00 100,00 0.00
4 3 Five 1 Closed YES  70.00 0.00 130,00 0.00 Piecewise Linear 0.00 300,00 6500 500,00 110,00 100,00 130.00 0.00
5 6 Six 1 Closed YE5S 200.00 0.00 200,00 0.00 Piecewise Linear 0.00 300,00 100,00 500,00 170,00 100,00 200,00 0.00
5] 7 Seven 1 Closed YES 200,00 0,00 200,00 0.00 Piecewise Linear 0.00 300,00 100,00 500,00 170,00 100,00 200,00 0.00
1 [ b

e Maximum load Is set to nominal value

e Load benefit is much higher than cost to
redispatch generation

PowerWorld Client Conference
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. Combining Two Lists of Contingencies

e Use “Join Active
Contingencies”
feature to
combine list of
primary and
secondary
contingencies
Into a complete
N-1-1 set

PowerWorld Client Conference

Run Mode :rSoluﬁ

Contingency Analysis
Contingendes Options | Results

=l e

ORT. A0 ! Al - g SORT 3
m == "i f.;.g +°_E | M ?&D| Records = Set = Columns = ' | .E' "&E' b BE'EI' 12u - fx) ﬁ _

Show related Hiuaﬂ;*e load

- | cate B Acvanced Filter...

Fl |

2 - E%Eg; Advanced Sort...

f{x) Define Expression...
Refresh Display

| Hep )

Form Control

Status Initialized

Label Skip  |Processeq Solved |Violations| Max Branch 3¢ | Min Volt |Max Yalt [Max
Interface
Yo
Lgrimary: /e e = = ]
2|Primary: E Show Dialog... 0
3|Primary:| oy Display/Column Options... 0
& |Primary: | - a
5|Primary:| gtk Find... Ctrl+F 0
et My Find a Contingency containinga * | s
7 |Primary: &4 1
8|Primary: | %ede Search for Text... ]
3 |Primary: Insert... 0
10 |Primary: z ) 2 : :
11| Primary: Insert Special L Quick Insert of Single Element Contingency...
12|Primary: Delete Auto Insert Contingencies...
13| Primary: g :
i Primany: Contingency recors ' Clene Contingencies
15|Primary:|  Set/Toggle/Columns y ot et
16 |Primary: e iy (PriefSend v Jein Active Contingencies...
Violations 3
%ﬁg Save As 4

© 2010 PowerWorld Corporation

| Value 1 imit Percent
[

Start Run H Close ” ? Help ]
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More Information

* White paper and sample power flow case
and contingencies

— http://www.powerworld.com/Resources/TransmissionPlanning.asp
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