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Introduction and Objective

 The scripting capabilities internal to EMTP-RV are a very powerful tool that can
greatly simplify and expedite large scale electromagnetic transient analyses.

« The objective of the presentation is to provide a brief introduction to the program’s
scripting capabilities. A few small case examples will be provided to demonstrate the
levels to which the program can be interfaced with via scripting.

« The presentation will conclude with a demonstration of a scripting tool written by

MEPPI which enables the rapid conversion of short-circuit and load flow databases
into EMTP-RV models.
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References: JavaScript Class Structure

* High level overview of inherent JavaScript tools available
in EMTP-RV is available in the programs help menu.

« Comprehensive listing of the built classes/functions along
the available objects, properties, and methods for each.

« Allows for control of EMTP-RV at the GUI, circuit, and
sub-circuit/device level.

# EMTPWorks

File View

About EMTPWorks... r

Register...

Contacting Technical Support...

EMTPWorks Online »

Help Docs 3 - EMTP License Agreement

- EMTP Developer Credits

- Using EMTP - Tutorials and Reference
- Quick Qverview of EMTP

- JavaScript based Scripting in EMTP

voE W o e

JavaScript Class Structure for Design Data

These pages provide reference documentation on the JavaScript classes used to support access o objects and information in designs

WARNING & DISCLAIMER!

These classes are available for your use but they are NOT SUPPORTED by our technical support staff and we cannot provide no chard
safety of these classes as they were designed for a specific purpose and have not been tested for general use. It is very likely that usage

Classes and Data Types

» any - Built in type

« Array - Builtin type

* array - Built mn type

* array/string - Built in type

« b Built in type

* bmary - Built in type

* bool - Built in type

« boolean - Built in type

+ Boolean - Built in type

* ¢ - Built in type

« char - Built in type

« data - Built in type

* date - Built in type

« Date - Built in type

« double - Built in type

* DWAsray - Built in type

« DWAttribute - Built in type
+ DWCircuit - Built in type

* DWDevice - Built in type

» DWDocument - Built m type
+ DWLibrary - Built in type

* DWObject - Built in type

« DWPage - Built in type

+ DWPic - Built in type

* DWPin - Built in type

« DWRect - Built in type

+ DWSchema - A DWSchema object represents a single attribute value on DesiznWorks entity such as a device or siznal
» DWSchemaObject - A DWSchemaObject object represents a collection of attributes on a DesignWorks entity such as a device
was used to create it.

+ DWSiznal - Built in type

» DWStatic - Built m type

« DWType - Built in type

+ DWTypePin - Built in type

« DWUnitsSchema - A DWUnitsSchema object represents a single attribute value on DesignWorks entity such as a device or sig§
+ DWWindow - Built in type

s int - Built in type

« int64 - Built in type

« integer - Built in type

» Integer - Built in type

= name _Built in type

MITSUBISHI ELECTRIC POWER PRODUCTS, INC.
POWER SYSTEMS ENGINEERING SERVICES (PSES)



MITSUBISHI
ELECTRIC

Changes for the Better

References: Available JavaScript Examples

« EMTP-RV Online Exchange Platform
—  http://emtp.com/site/

* Installed Example Application Cases
—  C:\Program Files (x86)\EMTPWorks X.X\Examples\

Howe | Sowwe | Sesoe | Eew | TmaBy | Swrwr | Camwm | Sewor
Exchange Plaﬁorm Contact informations:

o the exchange platiorm

Display all docuents

7 Results for the search "Script":

AN ADVANCED INTERFACE BETWEEN THE LIOV CODE AND THE EMTP-RV
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Application Case 1: Identify and Change Simulation Run-Time

[ EnTPWorks =5

Step 1: Identify the properties of the open circuit.

DesignGlobalDataOptions=1,1,
!'\ DesignGlobalData=
GlobalDataTag=script_black_demol 2_27 415
HierName=script_black_demo.ecf
Sniffer=default_sniffer.dwj
. . Script.Open.Dev=default_open.dwj
cct = currentCirculit ( ) . Script Info.Dev—default_info.dwj
4 CetName=script_black_demo.eck
. . SteppedOut.Script=device_services/stepoutscript.dw]
o Script.Paste.Dev=copypaste\pasteme.dwj
a l e r t ( C C t . a t t r lbu t e L l S t ( ) ) Y 4 Scrigt.Edn.:.Dev:a(cﬁfze\exir?c.dwj !
Browse.51G=2,Name
CectOS=Windows
Browse.PIN=1 Alias,2, Phase
Browse.DEV=2, Name,3, Exclude 3, Part, 2, ParamsA, 2, ParamsB, 2 ParamsC.
DateStamp.Last=3152654848

- i - 1 PrefixField=Name.Prefix
# ' Simulation Options S HierNameSep=/
PkgPrefii=U

) DevPrefix=DEV

Basic Data l.ﬂ.d\tanced ] Ouh:ut] Memory ] SigPrefixs

PageRefWidth=4

o PageRefFormat=P-XY

—_ DateStamp.Cct=3152715254
Find Load-Flow solution Bus3Prefix=BUS

NO 000 1))

ParamsEMTP=Dt=1us;
tmax=32ms;

I¥ Find Steady-state solution and start from steady-state cimultion type=Steady-State and Time-Dorain

Start Steady-state solution from Load-Flow solution 3:3::}¥§}§:g§ff;;’;;;it;g';’{ggg‘;%ﬁ”ﬁamn
ScriptInfo.Sig=sig_info.dwj
Exclude Script=exclude_me.dwj
Script.Copy.Dev=copypaste\copyme.dwj

— ) . Patchlevel=1
v -
Find Time-domain solution CetPath=C:\Program Files (6\EMTPWorks 2.5\Documentation\Help
o Files\masking\
Main time-step (At) |1 [us = e

Simulation time: t__ 32 [ms ~]
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Application Case 1: Identify and Change Simulation Run-Time

Step 2: Replace the identified property’s string with a the desired simulation time

SimTime='Dt=1lus; \ntmax=60ms; "';
cct.setAttribute ("ParamsEMTP", SimTime)

# | Simulation Options Lﬁ

Basic Data ]Advanced ] Output] Memary ]

™ Find Load-Flow solution

v Find Steady-state solution and start from steady-state

[ Start Steady-state solution from Load-Flow solution

v Find Time-domain solution
Main time-step (At) |1 lus ~|
Simulation time: t__ |50 [ms =]
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Application Case 2: Identify and Change a Device Parameter

Step 1: Locate the device in the open circuit.

A B
[ Attribute Values for R (i |
Sesamon S
ol [ =
ModelDiata
1 ModsiDatal
todelD atak mor = Show Fields
% Primary Only
Al
cct = currentCircuit(); o o
. ScriptMask.Dev 2
Ress=cct.devices ('Name', ‘R1’); i
Use Default Value
devRes=Ress [0]; _—

MITSUBISHI ELECTRIC POWER PRODUCTS, INC.
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Application Case 2: Identify and Change a Device Parameter

Step 2: Replace the identified property’s string with a the desired value

A

1 . B

Resvalue = sprintf('%$.8£,0,0,0,0,"',500)
devRes.setAttribute ('ParamsA',Resvalue)
devRes.setAttribute ('ParamsB', Resvalue)
devRes.setAttribute ('ParamsC', Resvalue)

Attribute Values for R1

Shew Fields
(* Primary Only
Al

I Visible

Use Default Value

MITSUBISHI ELECTRIC POWER PRODUCTS, INC.
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Conversion of Short-Circuit and Load Flow
Databases into EMTP-RV Models
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Model Building Approach for a Typical Switching Study

1. Identify key substations (buses) of interest and develop one-line diagram with cut-point equivalent
locations.

*  Generally 2-3 buses away from primary study area is sufficient for a switching surge analysis.

+  Cut-point equivalents “tuned” to represent appropriate short-circuit strength (three-phase and single-phase fault
current contributions) from areas of the system not modeled.

2. Input system impedances for lines, transformers, cut-point equivalents, and series/shunt compensation
devices.

*  Models for equipment in the primary study area “beefed up” for the phenomena of interest for the switching analysis.

3. Model is verified against the short-circuit database.
»  Voltage profile verified to be near 1.0 p.u.

+  Power flow verified to be minimal (no-load case simulated to represent limiting case for transients analysis in terms of
system damping).
*  Three-phase and single-phase fault currents verified to be within 10% of the short-circuit database.

MITSUBISHI ELECTRIC POWER PRODUCTS, INC.
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Data Importation, Screening, and Correction

Short-Circuit and Load Flow Databases are a common data sources for EMT models, however, they are often not
directly translatable and/or missing critical data for EMT studies and must be used with caution.

Short Circuit Databases
. Advantages
— Positive and Zero Sequence Resistances and Inductances normally available
. Disadvantages
—  Usually do not contain Charging Data
— Ofteninclude breaker arrangements which introduce unnecessary nodes and switches
Power Flow Databases
. Advantages
— Positive Sequence Resistances, Inductances, and Charging normally available
. Disadvantages
—  Usually do not contain Zero Sequence Data
—  Ofteninclude tap points which introduce unnecessary nodes and erroneous branches

MITSUBISHI ELECTRIC POWER PRODUCTS, INC.
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Automated Model Building and Validation

Existing Features

« Importation from MS Excel Spreadsheets

+  Grid Placement Method

« Utilization of Signal Names for Model Linking
« Automated Short-Circuit Validation Tool

Potential Future Goals
* Intelligent Grid Placement and Automated Signal Drawing Algorithm
« Direct Importation, Screening, and Model Reduction Capabilities

MITSUBISHI ELECTRIC POWER PRODUCTS, INC.
POWER SYSTEMS ENGINEERING SERVICES (PSES)
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Application Case 3: IEEE 30 Bus Model
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Application Case 3: IEEE 30 Bus Model — Data Screening

Tap Bus

Ref From Bus From To Bus To Voltage MVA R1 X1 B1 RO X0 BO R1 X1 c1 RO X0 co z Travel
No. Number B& Number Bus (kv) Base (p.u.) (p.u.) (p.u.) (p.u.) (p.u.) .U (ohms) (ohms) (uS) (ohms) (ohms) (uS) (ohms) | Time (us) .
1 0 BUSO 28 ARIZONA 132 100 | 0.00017 | 0.00060 | 0.00013 | 0.00051 [ 0.00180 | 2 00294 | 01044 | 07576 | 0.0883 | 03131 ? 20 ) e Short Line
2 1 GLEN LYN 2 CLAYTOR 132 100 0.0192 0.0575 0.0528 0.0384 0.1150 ? 3.3454 10.0188 | 303.0303 | 6.6908 20.0376 ? 181.8 .
1 GLEN LYN 3 TEXAS 132 100 0.0452 0.1852 0.0408 0.0452 0.1852 ? 7.8756 32.2692 234.1598 | 7.8756 32.2692 ? 3717 230.6
/4 2 CLAYTOR 4 TENNESSEE 132 100 0.0570 0.1737 0.0368 0.0000 0.3500 ? 9.9317 30.2655 | 211.2029 | 0.0000 60.9840 ? 378.6 212.1
5 2 CLAYTOR 6 NEVADA 132 100 0.0581 0.1763 0.0372 0.0581 0.1763 ? 10.1233 30.7185 | 213.4986 | 10.1233 | 30.7185 ? 3793 214.8
6 2 CLAYTOR 5 FIELDALE 132 100 0.0472 0.1983 0.0416 0.0472 0.1983 ? 8.2241 34.5518 | 238.7511 | 8.2241 34.5518 ? 380.4 240.9
3 TEXAS 4 TENNESSEE 132 100 0.0132 0.0379 0.0084 0.0132 0.0379 ? 2.3000 6.6037 48.2094 2.3000 6.6037 ? 370.1 473
8 \ FIELDALE 7 OHIO 132 100 0.0460 0.1160 0.0204 0.0460 0.1160 ? 8.0150 20.2118 | 117.0799 | 8.0150 20.2118 ? 415.5 129.0
9 6 8 BELSENS, 132 100 0.0120 0.0420 0.0088 0.0120 0.0420 ? 2.0909 7.3181 50.5051 2.0909 7.3181 ? 380.7 51.0
10 6 NEVADA Q BUSO 132 100 0.0167 0.0593 0.0131 0.0502 0.1779 ? 2.9152 10.3326 75.0000 8.7456 30.9978 ? 3712 73.8
11 6 NEVADA 7 OHIO 132 100 0.0267 0.0820 0.0172 0.0267 0.0820 ? 4.6522 14.2877 98.7144 4.6522 14.2877 ? 380.4 99.6
12 8 REUSENS 28 ARIZONA 132 100 0.0636 0.2000 00428 0.1908 0.6000 ? 11.0817 34.8480 | 245.6382 | 33.2450 | 104.5440 ? 376.7 245.4
13 1 GLEN LYN 2 CLAYTOR 132 100 0.0192 0.0575 0.0000 0.0384 0.1150 ? 3.3454 10.0188 0.0000 6.6908 20.0376 ? Inf 0.0
14 10 NEW HAMPSHR 17 WASHINGTON 33 100 0.0324 0.0845 0.0000 0.0972 0.2535 ? 0.3528 0.9202 0.0000 1.0585 2.7606 ? Inf fasal
15 10 NEW HAMPSHR 21 IOWA 33 100 0.0348 0.0749 0.0000 0.1044 0.2247 ? 0.3790 0.8157 0.0000 1.1369 2.4470 ? Inf P
16 10 NEW HAMPSHR 22 INDIANA 33 100 0.0727 0.1499 0.0000 0.0727 0.1499 ? 0.7917 1.6324 0.0000 0.7917 1.6324 ? Inf S us p ICIOUS
17 10 NEW HAMPSHR 20 KENTUCKY 100 Q 0.2090 0.0000 0.2808 0.6270 ? 1.0193 2.2760 0.0000 3.0579 6.8280 ? Inf S u rg e
18 12 VERMONT 14 MONTANA . . .2559 0.0000 0.1231 0.2559 ? 1.3406 2.7868 0.0000 1.3406 2.7868 ? Inf
19 12 VERMONT 15 MINNESOTA Missin g .1304 Jf 0.0000 | 0.0662 | 0.1304 ? 07209 | 14201 | 0.0000 | 07209 | 1.4201 ? Inf Im p edance
20 12 VERMONT 16 OREGON . 0.0000 0.2862 0.5961 ? 1.0389 2.1638 0.0000 3.1167 6.4915 ? Inf
21 14 MONTANA 15 MINNESOTA C h arg I n g % =Q.0000 § 0.6630 0.5991 ? 2.4067 2.1747 0.0000 7.2201 6.5242 ? Inf 0.0
22 15 MINNESOTA 17 WASHINGTON Data. .2185 0.0000 3 .Q§ ? 1.1652 2.3795 0.0000 3.4957 7.1384 ? Inf 0.0
23 15 MINNESOTA 23 ILLINOIS .2020 0.0000 0.1000 0.2020 ? 1.0890 2.1998 0.0000 1.0890 2.1998 ? Inf 0.0
24 16 OREGON 17 WASHINGTON 33 T00 TUSZE T 0.1932 0.0000 0.2472 0.5796 ? 0.8973 2.1039 0.0000 2.6920 6.3118 ? Inf 0.0
25 18 MARYLAND 19 DELAWARE 33 100 0.0639 0.1292 0.0000 0.1917 0.3876 ? 0.6959 1.4070 0.0000 2.0876 4.2210 ? Inf 0.0
26 19 DELAWARE 20 KENTUCKY 33 100 0.0340 0.0680 0.0000 0.1020 0.2040 ? 0.3703 0.7405 0.0000 1.1108 2.2216 ? Inf 0.0
27 21 IOWA 22 INDIANA 33 100 0.0116 0.0236 0.0000 0.0116 0.0236 ? 0.1263 0.2570 0.0000 0.1263 0.2570 ? Inf 0.0
28 22 INDIANA 24 FLORIDA 33 100 0.1150 0.1790 0.0000 0.1150 0.1790 ? 1.2524 1.9493 0.0000 1.2524 1.9493 ? Inf 0.0
29 23 ILLINOIS 24 FLORIDA 33 100 0.1320 0.2700 0.0000 0.1320 0.2700 ? 1.4375 2.9403 0.0000 1.4375 2.9403 ? Inf 0.0
30 24 FLORIDA 25 COLORADO 33 100 0.1855 0.3292 0.0000 0.1855 0.3292 ? 2.0201 3.5850 0.0000 2.0201 3.5850 ? Inf 0.0
31 25 COLORADO 27 ARKANSAS 33 100 0.1093 0.2087 0.0000 0.1093 0.2087 ? 1.1903 2.2727 0.0000 1.1903 2.2727 ? Inf 0.0
32 25 COLORADO 26 CALIFORNIA 33 100 0.2544 0.3800 0.0000 0.2544 0.3800 ? 2.7704 4.1382 0.0000 2.7704 4.1382 ? Inf 0.0
33 27 ARKANSAS 29 HAWAII 33 100 0.2198 0.4153 0.0000 0.6594 1.2459 ? 2.3936 4.5226 0.0000 7.1809 13.5679 ? Inf 0.0
34 27 ARKANSAS 30 ALASKA 33 100 0.3202 0.6027 0.0000 0.9606 1.8081 ? 3.4870 6.5634 0.0000 10.4609 [ 19.6902 ? Inf 0.0
35 29 HAWAII 30 ALASKA 33 100 0.2399 0.4533 0.0000 0.7197 1.3599 ? 2.6125 4.9364 0.0000 7.8375 14.8093 ? Inf 0.0
36 12 VERMONT 15 MINNESOTA 33 100 0.0662 0.1304 0.0000 0.1986 0.3912 ? 0.7209 1.4201 0.0000 2.1628 4.2602 ? Inf 0.0
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Application Case 3: IEEE 30 Bus Model — Data Correction

Ref From Bus From To Bus To Voltage MVA R1 X1 B1 RO X0 BO R1 X1 Cc1 RO X0 co z Travel
Merge L_Number By Number Bu. (k) u) | (ou) | (pu) | (o) | (ou) Lo | ( ) (us) (ol ) ws) 1 i
1 6 NEVADA 28 ARIZONA 132 100 0.0169 | 0.0599 [ 0.0132 | 0.0507 [ 0.1797 N 0.00833M 2.9447 | 10.4370 [ 75.7576 | 8.8340 | 31.3109 [ 47.7869 | 371.2 74.6
Short 2 1 GLEN LYN 7 CLAYTOR 132 100 0.0192 | 0.0575 | 0.0528 | 0.0384 | 0.1150 § 0.03298]] 3.3454 | 10.0188 | 303.0303 | 6.6008 | 20.0376 | 189.2552 | 18L8 | 146.2
Line to 3 1 GLEN LYN 3 TEXAS 132 100 0.0452 | 0.1852 | 0.0408 | 0.0452 | 0.1852 § 0.02548M 7.8756 | 32.2692 | 234.1598 | 7.8756 | 32.2692 | 146.2426 | 3712 | 230.6
4 2 CLAYTOR 4 TENNESSEE 132 100 0.0570 | 0.1737 | 0.0368 | 0.0000 | 0.3500 § 0.02208 9.9317 | 30.2655 | 211.2029 | 0.0000 | 60.9840 | 131.9051 | 378.6 | 212.1
Remove 5 2 CLAYTOR 6 NEVADA 132 100 0.0581 | 0.1763 | 0.0372 | 0.0581 | 0.1763 § 0.02323 10.1233 | 30.7185 | 213.4986 | 10.1233 | 30.7185 | 133.3389 | 379.3 | 214.8
6 2 CLAYTOR 5 FIELDALE 132 100 0.0472 | 01983 | 0.0416 | 0.0472 | 0.1983 § 0.02598l 8.2241 | 34.5518 | 238.7511 | 8.2241 | 34.5518 | 149.1101 | 380.4 | 240.9
Tap Bus 7 3 TEXAS 4 TENNESSEE 132 100 0.0132 | 0.0379 | 0.0084 | 0.0132 | 0.0379 § 0.005258 2.3000 6.6037 | 48.2094 | 2.3000 | 6.6037 | 30.1088 | 370.1 473
8 5 FIELDALE 7 OHIO 132 100 0.0460 | 0.1160 | 0.0204 | 0.0460 | 0.1160 § 0.01274fl 8.0150 | 20.2118 | 117.0799 | 8.0150 | 20.2118 | 73.1213 | 4155 | 129.0
9 6 NEVADA 8 REUSENS 132 100 0.0120 | 0.0420 | 0.0088 | 0.0120 | 0.0420 § 0.00550f 2.0909 7.3181 | 50.5051 | 2.0909 | 7.3181 | 31.5425 | 380.7 51.0
10 6 NEVADA 7 OHIO 132 100 0.0267 | 0.0820 | 0.0172 | 0.0267 | 0.0820 § 0.01074M 4.6522 | 14.2877 | 98.7144 | 4.6522 | 14.2877 | 61.6513 | 380.4 99.6
11 8 REUSENS 28 ARIZONA 132 100 0.0636 | 0.2000 | 0.0428 | 0.1908 | 0.6000 § 0.02673W 11.0817 | 34.8480 | 245.6382 | 33.2450 | 104.5440 | 153.4114 | 376.7 | 245.4
12 1 GLEN LYN 2 CLAYTOR 132 100 0.0192 | 0.0575 §70.0124 § 0.0384 | 0.1150 § 0.00772f 3.3454 | 10.0188 | 70.9510 | 6.6908 | 20.0376 | 44.3119 | 375.8 70.7
13 10 NEW HAMPSHR 17 WASHINGTON 33 100 0.0324 | 0.0845 § 0.0001 J§ 0.0972 | 0.2535 § 0.00004f 0.3528 0.9202 | 58196 | 1.0585 | 2.7606 | 3.6225 | 397.6 6.1
14 10 NEW HAMPSHR 21 IOWA 33 100 0.0348 | 0.0749 § 0.0001 § 0.1044 | 0.2247 § 0.00003f 0.3790 0.8157 | 51584 | 1.1369 | 2.4470 | 3.2109 | 397.6 5.4
15 10 NEW HAMPSHR 22 INDIANA 33 100 0.0727 | 0.1499 § 0.0001 § 0.0727 | 0.1499 § 0.00007j 0.7917 16324 | 103237 | 07917 | 1.6324 | 6.4262 | 397.6 10.9
16 10 NEW HAMPSHR 20 KENTUCKY 33 100 0.0936_| 0.2090 § 0.0002 § 0.2808 | 0.6270 § 0.00010 1.0193 2.2760 | 14.3939 | 3.0579 | 6.8280 | 89598 | 397.6 15.2
17 12 VERMONT 14 MONTANA . 2559 § 0.0002 § 0.1231 | 0.2559 § 0.00012ff 1.3406 2.7868 | 17.6240 | 1.3406 | 2.7868 | 10.9704 | 397.6 18.6
18 12 VERMONT 15 MINNESOTA Est Imate 1304 § 0.0001 § 0.0662 | 0.1304 § 0.00006§ 0.7209 1.4201 8.9807 | 0.7209 | 1.4201 5.5902 | 397.6 9.5
19 12 VERMONT 16 OREGON . 0.0001 | 0.2862 | 0.5961 | 0.00009f| 1.0389 2.1638 | 13.6846 | 3.1167 | 6.4915 | 85182 | 397.6 14.4
20 14 MONTANA 15 MINNESOTA Char ging g 00001 f 0.6630 [ 0.5991 § 0.00009 2.4067 2.1747 | 13.7534 | 7.2201 | 6.5242 | 85611 | 397.6 14.5
21 15 MINNESOTA 17 WASHINGTON Data 2185 § 0.0002 § O _Q,§5 0.00010ff 1.1652 2.3795 | 15.0482 | 3.4957 | 7.1384 | 9.3670 | 397.6 15.9
2 15 MINNESOTA 23 ILLINOIS 2020 § 0.0002 § 0.1000 | 0.2020 § 0.00009 1.0890 21998 | 13.9118 | 1.0890 | 2.1998 | 86597 | 397.6 14.7
23 16 OREGON 17 WASHINGTON | =33 TO0 TOSZ8 T 0.1932_§ 0.0001 § 0.2472 | 0.5796 § 0.00009 0.8973 21039 | 13.3058 | 2.6920 | 6.3118 | 82824 | 397.6 14.0
24 18 MARYLAND 19 DELAWARE 33 100 0.0639 | 0.1292 § 0.0001 § 0.1917 | 0.3876 § 0.00006 0.6959 14070 | 8.8981 | 2.0876 | 4.2210 | 5.5388 | 397.6 9.4
25 19 DELAWARE 20 KENTUCKY 33 100 0.0340 | 0.0680 § 0.0001 § 0.1020 | 0.2040 § 0.00003 0.3703 07405 | 4.6832 | 11108 | 2.2216 | 29151 | 397.6 4.9
26 21 I0WA 22 INDIANA 33 100 0.0116 | 0.0236 § 0.0000 § 0.0116 | 0.0236 § 0.00001 0.1263 0.2570 1.6253 | 0.1263 | 0.2570 1.0117 | 3976 17
27 22 INDIANA 24 FLORIDA 33 100 0.1150 | 0.1790 § 0.0001 § 0.1150 | 0.1790 § 0.00008J 1.2524 19493 | 123278 | 1.2524 | 1.9493 | 7.6737 | 397.6 13.0
28 23 ILLINOIS 24 FLORIDA 33 100 0.1320 | 0.2700 § 0.0002 § 0.1320 | 0.2700 § 0.00013j 1.4375 2.9403 | 18.5950 | 1.4375 | 2.9403 | 11.5748 | 397.6 19.6
29 24 FLORIDA 25 COLORADO 33 100 0.1855 | 03292 § 0.0002 § 0.1855 | 0.3292 § 0.00015j 2.0201 3.5850 | 22.6722 | 2.0201 | 3.5850 | 14.1127 | 397.6 239
30 25 COLORADO 27 ARKANSAS 33 100 0.1093 | 0.2087 § 0.0002 § 0.1093 | 0.2087 § 0.00010§ 1.1903 2.2727 | 14.3733 | 11903 | 2.2727 | 89469 | 397.6 15.2
31 25 COLORADO 26 CALIFORNIA 33 100 0.2544 | 03800 § 0.0003 § 0.2544 | 0.3800 § 0.00018M 2.7704 | 4.1382 | 26.1708 | 2.7704 | 4.1382 | 16.2905 | 397.6 27.6
32 27 ARKANSAS 29 HAWAIL 33 100 0.2198 | 0.4153 § 0.0003 J§ 0.6594 | 1.2459 § 0.00019 2.3936 45226 | 28.6019 | 7.1809 | 13.5679 | 17.8038 | 397.6 302
33 27 ARKANSAS 30 ALASKA 33 100 0.3202 | 0.6027 § 0.0005 § 0.9606 | 1.8081 § 0.000280 3.4870 6.5634 | 41.5083 | 10.4609 | 19.6902 | 25.8376 | 397.6 43.8
34 29 HAWAI 30 ALASKA 33 100 0.2399 | 0.4533 § 0.0003 J§ 07197 | 1.3599 § 0.00021f 2.6125 4.9364 | 31.2190 | 7.8375 | 14.8093 | 19.4328 | 397.6 329
35 12 VERMONT 15 MINNESOTA 33 100 0.0662 | 0.1304 § 0.0001 N 0.1986 | 0.3912 § 0.00006f 0.7209 14201 | 89807 | 2.1628 | 4.2602 | 5.5902 | 397.6 9.5
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Application Case 3: IEEE 30 Bus Model — Automated Model Building
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Application Case 3: IEEE 30 Bus Model - Validation

Mo d el Val i d at| on Step S Ref. Bus Bus Bus Voltages Ref. Fault Location 3 Phase Fault Current (Agys) 1Phase Fault Current (Agys)
. No. | Number Name KVoear, 1o | KVaws, | pou. No. Bus Number | Bus Name Bus kV Aspen /S-C| EMTP-RV % Diff. | Aspen/S-C| EMTP-RV % Diff.
1. Minimal Power flow 1 1 GLEN LYN 108.99 133 1.01 1 1 GLEN LYN 132 9019 9045 0.29% 8686 8721 0.41%
2 2 CLAYTOR 109.09 134 101 2 2 CLAYTOR 132 9213 9235 0.24% 8301 8834 0.38%
* Max = 0.265 MW 3 3 TEXAS 109.50 134 1.02 3 3 TEXAS 132 5070 5100 0.59% 4904 4938 0.69%
i . 4 4 TENNESSEE 109.50 134 1.02 4 4 TENNESSEE 132 6698 6726 0.42% 6307 6341 0.55%
2. Vol tag ep rofile verified to be 5 5 FIELDALE 108.64 133 1.01 5 5 FIELDALE 132 7251 7280 0.39% 7212 7244 0.44%
near 1.0 p.u. S e e e e e B
] . .60% 855 4887 0.67%
e Max = 1.01 p.u. 8 [ REUSENS 109.00 134 1.01 8 8 REUSENS 132 6151 6179 0.46% 6004 6037 0.55%
9 10 [NEWHAMPSHR |  27.16 33 1.01 9 10 NEW HAMPSHR! 33 13635 13724 0.66% 12893 12979 0.67%
« Min = 1.00 p.u. 10 1 ROANOKE 11.30 14 1.00 10 11 ROANOKE 13.8 52921 53065 0.27% 48627 48754 0.26%
1 12 VERMONT 27.17 33 1.01 11 12 VERMONT 33 16168 16251 0.52% 11733 11796 0.53%
3. Th ree-p hase and sin g | e-p hase 12 13 HANCOCK 11.27 14 1.00 12 13 HANCOCK 13.8 54277 54409 0.24% 59067 59218 0.25%
.. 13 14 MONTANA 27.17 33 1.01 13 14 MONTANA 33 7030 7074 0.63% 5646.3 5682 0.62%
fault currents verified to be 14 15 MINNESOTA 27.17 33 1.01 14 15 MINNESOTA 33 12667 12740 0.57% 9804.3 9862 0.58%
[ : : 15 16 OREGON 27.17 33 1.01 15 16 OREGON 33 8507 8561 0.63% 5677.8 5715 0.65%
W Ith I n 10% Of th e S h O rt_C I rC u It 16 17 WASHINGTON 27.17 33 1.01 16 17 WASHINGTON 33 11551 11624 0.64% 8745.8 8804 0.67%
database. 17 18 MARYLAND 27.16 33 1.01 17 18 MARYLAND 33 3058 3081 0.77% 1993.7 2009 0.78%
18 19 DELAWARE 27.16 33 1.01 18 19 DELAWARE 33 4080 4111 0.76% 2741.7 2763 0.78%
« 3PG Max = 1.05% 19 20 KENTUCKY 27.16 33 1.01 19 20 KENTUCKY 33 4949 4986 0.75% 3415.6 3442 0.77%
20 21 IOWA 27.16 33 1.01 20 21 IOWA 33 10342 10414 0.69% 9350.8 9417 0.71%
¢« 1PG Max = 0.69% 21 2 INDIANA 27.17 33 1.01 21 2 INDIANA 33 10243 10314 0.70% 9451.3 9518 0.71%
2 23 ILLINOIS 27.17 33 1.01 2 23 ILLINOIS 33 6881 6929 0.69% 6284.8 6328 0.69%
23 2% FLORIDA 27.17 33 1.01 23 24 FLORIDA 33 7502 7558 0.74% 71017 7155 0.75%
24 2 COLORADO 27.19 33 1.01 24 25 COLORADO 33 4846 4889 0.90% 4669.4 4712 0.91%
25 2 CALIFORNIA 27.19 33 1.01 25 26 CALIFORNIA 33 2159 2180 0.98% 2123.7 2144 0.98%
26 27 ARKANSAS 27.20 33 101 26 27 ARKANSAS 33 5151 5201 0.96% 4908.7 4956 0.97%
27 28 ARIZONA 109.22 134 1.01 27 28 ARIZONA 132 4482 4509 0.62% 3462.8 3489 0.74%
28 29 HAWAII 27.20 33 1.01 28 29 HAWAII 33 2616 2643 1.04% 1924.9 1945 1.06%
29 30 ALASKA 27.20 33 101 29 30 ALASKA 33 2385 2410 1.05% 1719.8 1738 1.07%
Maximum % Diff. >> 1.05% Maximum % Diff. >> 0.69%
Average % Diff. >> 0.62% Average % Diff. >> 0.48%
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Wesley Terek

System Studies Engineer

Power Systems Engineering Services Dept.
MITSUBISHI ELECTRIC POWER PRODUCTS, INC.
530 Keystone Drive, Warrendale, PA 15086
ph:(724)-779-1615; fax:(724)-778-5146;

Email: Wesley.Terek@MEPPI.com

THANK YOU!
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