LAB5 — MULTIPLE ACCC REPORT
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Lab5 — Multiple ACCC Report

PURPOSE: The purpose of this lab is to gain an understanding of how to modify the
contingency file, monitor file, and the subsystem files previously introduced in lab 4. This lab
will explain how the Multiple AC Contingency calculation report feature of PSS/E creates a
single report with multiple ACCCs into one file. This lab will introduce the following aspects:

Modify contingency file (*.con)

Modify monitor file (*.mon)

Modify subsystem file (*.sub)

ACCC

Multiple AC contingency calculation report

VVYVYVYVY

To properly perform this lab, start PSS/E and open the sample.sav file. Refer to Lab 1 on how to
do this.

Open the sample.sld slider file included with PSS/E.

Open @@

Laok in: | (£ EXAMPLE ] « & o -

. Gx11kemplate. sld
([ 111 Fremplate. sid
i sarnple.sld
| savnw,sld

File: harme: |sample.sld
Files of type: ]Slider Binan File [*.=ld) LJ Cancel

Make sure to select “Slider Binary File (*.sld)” file in the Files of type: drop down menu.
JSIider Einary File [*.zld) LJ

Slider =ML File [*.zld=ml)

Sequence Data File [*.zeq)

O ptimal Powerflow Data File [*.rop)

Power Flow Baw D ata File [*.raw]

Power Flow Raw Data File By Subsystem(* rz
Power Flow Baw Data Change File [7raw)
Tranzactionsz Raw Data File [* mwm)

kachine Impedance D ata File [*.nwm] b
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This slider file illustrates the sample grid broken up into 9 zones. The zones are shown within
the dotted lines. From this point a *.con, *.mon and *.sub file need to be created for each zone
to create an ACCC output file for that zone. The ACCC output files can then be implemented in
a multiple AC contingency calculation report.

The *.con, *.mon and *.sub files were explained in lab 4, and can be referred to if needed. These
files are created and edited in notepad then saved as their specified file types.

Open a blank notepad document

B Untitled - Notepad

File Edit Format Wiew Help
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Complete the specific *.con, *.mon & *.sub files. The Zone6.con file is provided as an example.

£ Untitled - Notepad
File Edit Format  Wiew Help

O

ComM  Contingency Description File for ZOMES study, outages
0P

TRACE

COMTIMGEMCY MD 5 —whr

TRIP LIME FROM BUS 152 TO BUS 3004
ERD

CONTIMNGEMZY MIME-SMA

TRIP LIMWE FROM BUS 3001 To BUS 3003
EMD

COMNTIMGEMNCY EMM—wiPr

TRIP LIME FROM BUS 3002 TO BUS 3004
ERD

CONTIMNGEMZY SMMH-WEST

The Zone6.con file is completed and ready to be saved.

Savein: | 3lab5

. @ 10_16_06 zoneS.acc
’;__J & loaded ACCC files zoned,acc
Recent Eloaded Zone & Zones.con
i;mulh’ acc report Zones.dfx
= E.mulh’ acc snap Zoned.mon
@ E notepad save as Zones.sub
i—openwindow zone7.acc
i—ready to salve zoned.acc
R slider drop down zoned,acc
E slider open
My [.].ocurn s =sliderwi1hzones
zone Lacc

zone2.acc
g’ zone3.ace
My'COmpmer zoned.acc
ig Fil name: [Fonet cor] v [smep
MyNetwok  Saveastpe: | Al Fies v| [ camwe |
Encoding: |p.rqs| v |
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Select All Files in the Save as type drop down menu, type in the name of the specific file and
click save.

Examples of Zone6.con, zone6.mon and zone6.sub files are created in notepad, and provided.

Note: In order to edit *.con, *.mon and *.sub files notepad needs to be associated to the file

types. ——
Windows E| FXI

- j Windows cannot open this file:
File:;

zoned.acc

To open this file, Windows needs to know what program created it. Windows
can ao online to look it up automatically, or you can manually select from a list of
programs on your computer,

What do you want to do?

{1 Use the Web =ervice to find the appropriate program
(%) select the program from a list

[ Ok J[ Cancel ]

Double click on the *.con, *.mon or *.sub file, choose the “Select the program from a list” radial
button and click OK.

The “Open With” window is displayed.

Open With

- ] Choose the program you want to use to open this file:

File; Zoneb.con

Programs

@ Microsoft Office Ward
9
Y Paint

E PSpice simulator and Probe wavetorm viewer
&) QuickField 5.3 Student's Edition

& Snaglt

@ Winamp 4
@ Windows Media Player

__iq Windows Picture and Fax Viewer

Type a description that you want to use for this kind of file:

Always use the selected program to open this kind of file

Browse...

If the program you want is not in the list or on your computer, you can look
for the appropriate program on the Web,

[ Ok %_J [ Cance

|

1154
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Scroll down and select “Notepad” from the list of programs. Next, check the box next to
“Always use the selected program to open this kind of file” and click OK. This will allow *.con,
*.mon and *.sub files to be opened and edited in notepad by double clicking the files.

Single out zones

The easiest way to write the files is to find the “Create Bus Subsystem” button in the toolbar and
click it. Then you will go to the “zones” tab and choose the desired zone and use the arrows
provided to move it to the right side box. Now only the zones shown in the right side box will be
shown in the sample.sav file and you can easily write the .con, .mon, and .sub files from this. To
write the .con file you will trip every branch shown in the “branches tab” of the chosen zone. To
determine buses to include in the .sub file you will include all buses in the “bus” tab of the
chosen zone. For this method to work you must only have one zone chosen and placed in the
right hand window at a time.

Modify contingency file (*.con)

Create the Zone#.con in notepad and save it. The Zone6.con file can be copied into notepad,
edited and saved to the specific zone file as needed to help with the editing process. The
zone6.con file is provided below as an example. In the contingency file we want to trip every
Branch that connects two buses. In this lab we will ignore branches connecting transformers and
such.

COM

COM Contingency Description File for ZONE6 Study, Outages
COM

TRACE

CONTINGENCY MD5-WMN

TRIP LINE FROM BUS 152 TO BUS 3004
END

CONTINGENCY MINE-SMN

TRIP LINE FROM BUS 3001 TO BUS 3003
END

CONTINGENCY EMN-WMN

TRIP LINE FROM BUS 3002 TO BUS 3004
END

CONTINGENCY SMN-WEST

TRIP LINE FROM BUS 3003 TO BUS 3005
END

END

Modify monitor file (*.mon)

Create the Zone#.mon in notepad and save it. The Zone6.mon file can be copied into notepad,
edited and saved to the specific zone file as needed to help with the editing process. The
zone6.mon file is provided below as an example. For this lab all .mon files will be the same
except for the subsystem names. “ZONE#” will change for each subsystem obviously. The
voltage ranges monitored is an industry standard as well as the deviation given below and
therefore will remain the same for each zone throughout this lab.
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COM

COM Monitored Element Description File for ZONE6 Study, Outage

COM
MONITOR BRANCHES IN SUBSYSTEM ZONE6

MONITOR VOLTAGE RANGE SUBSYSTEM ZONEG6 0.90 1.10
MONITOR VOLTAGE DEVIATION SUBSYSTEM ZONEG6 0.5 0.5

END
END

The monitor interface ratings are taken from the branches tab of the sample.sav data file as

shown below:

From Bus | To Bus | " | Line R | Line X | Charging In—_ Metered Rate A | Rate B Rate C Line G Lit A
HumberHame Humber Hame {pu} {pu} {pu} Service {MVA} {MVA} {MVA} From {pu} | Fron
B | 151 [MUCPLWT  500.00] 152 [MIDS00  500.00] 1 0.00260 0.04600 3.50000 | [ [~ From 12000 11000 1000.0 0.01000 -C
IR [MUCPLMT  500.00] 152 [MIDS00  S00.00] 2 0.00261 0.04610 351000 [ [~ From 12050 11050 10050 0.01300 -C
| 151 [MUCPLMNT  500.00] 201 [HYDRO 500.00] 1 0.00100 0.01500 1.20000 [ [ From 12060 1106.0 1006.0 0.00000 C
| 1a2 [MIC300  500.00] 202 [EASTS00  500.00] 1 0.000&0 0.01000 0.95000 [ [¥ From 12070 11070 1007.0 0.00000 C
[ | 152 [MIDS00  S00.00] 3004 [WEST 500.00] 1 0.00300 0.03000 250000 [ [~ From oo oo oo 0.00000 C
|| 152 [MID230  230.00] 154 [DOWVWMTM 23000] 2 0.00600 0.05400 015000 [ [ From 3500 oo oo 0.00000 C
| | 153 [MID230  230.00] 3006 [UPTChAYN 230001 1 0.00000 0.00010 0.00000 [ [~ From oo oo oo 0.00000 C
[ | 158 [DCAAITI 230.00] 155 [FACTS TE  230.00] 1 0.00500 0.04500 010000 - [ [+ From 4000 oo oo 0.00000 C
[ | 154 [DOAAITR 230.00] 203 [EAST230  230.00] 1 0.00400 0.04000 010000 [ [ From 400.0 oo oo 0.00000 C
|| 154 [DOTR 230.00] 2035 [SUB230  230.00] 1 0.00033 0.00333 0.09000 [ [~ From 600.0 oo oo 0.00000 C
[ | 158 [DCAAITI 230.00] 3008 [CATDOG  23000] 1 0.00270 0.02200 0.30000 [ [~ From 8000 oo oo 0.00000 C

| 2m [HYDRO 500.00] 202 [EASTS00  500.00] 1 0.00200 0.02500 200000 [ [ From 12000 oo oo 0.00000 Ciw

< ¥
Bran...

Modify subsystem file (*.sub)

Create the Zone#.sub in notepad and save it. The Zone6.sub file can be copied into notepad,
edited and saved to the specific zone file as needed to help with the editing process. The
zone6.sub file is provided below as an example. In order to complete the .sub file refer above to
the single out zones section and make sure to include all buses in the “bus” tab of the chosen

Zone.

COM

COM System discription file for ZONE6 FLOW STUDY
COM

SUBSYSTEM ZONE6
BUS 3001

BUS 3002

BUS 3003

BUS 3004

BUS 3011

END

END

The buses tab below shows the zone Number/Name that each particular bus belongs too:

IIu‘:l:I?er N‘::?e Base kV | " 'Are-‘l'lame lZon.;ame " O'WH.-IeI:ime Code G_(mﬂ ?;:3:':) Veoltage (pu)}{ Angle (deg)| G-Heg (pu} | B-H e
107 (MUC-A 1 CENTRAL 1 MORTH_21 1 0.00 000 -10.87 0.00000
] 102 NUC-B 216 1 CEMNTRAL 1 MORTH_&1 1 CWAMER 1 2 0.00 ooo 1.0100 -11.22 0.00000
] 151 (MUCPLNT 5000 1 CEMTRAL 1 RORTH_&1 1 CWAHER 1 1 1112 -600.00 1.0022 -14.01 0.00000
] 152 ‘MIDS00 5000 1 CENTRAL 2 MID_A1_A2_AS 1 COWMMER 1 1 1.63 5000 1.0436 -2385 0.00000
] 153 MID230 2300 1 CEMTRAL 3 DISCHT_IM_~1 1 CWAMER 1 1 0.00 ooo 1.0568 -25.59 0.00000
] 154 | DCAAMTH 2300 1 CEMTRAL 3 DISCHT_Ik_&1 1 CWAHER 1 1 245 200.00 08317 -33.00 1.00240
N 153 FACTS TE 2300 1 CEMTRAL 4 SOUTH_A1_AS 1 CWTER 1 1 0.00 ooo 1.0171 -24.13 0.00000
] 201 ‘HYDRO 50000 2 EAST 7 MORTH_A2 2 CWAMER 2 1 367 -500.00 0.9900 -1947 0.99240
] 202 EASTS00 5000 2 EAST 2 MID_~1_A2_AS 2 CWAHER: 2 1 0.00 ooo 1.0210 -26.11 0.00000
N 203 EASTZ30 23000 2 EAST 8§ SOUTH_&2 2 CWWHER 2 1 0.00 S0.00 1.0000 -29.59 0.00000
] 204 SUBS00 50000 2 EAST 8 SOUTH_AZ2 2 CWMER 2 1 0.00 ooo 1.0302 -31.39 0.00000
: 2035 SUB230 23000 2 EAST 8§ SOUTH_&2 2 CWAHER: 2 1 278 300.00 41.0000 -33.69 0.00000 A
< >

Buses
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ACCC

An ACCC needs to be created for each zone. This is done after the *.con, *.mon and *.sub files
for each zone are made. These are used to create the zone#.acc files required for the multiple AC
contingency calculation report. The ACCC function of PSS/E was covered in lab 4 and should
be referred to as needed. An example of what should be included when creating the Zone6.dfx
file and Zone6.acc file is provided below:

Build Distribution Factor Data File

Input filez

Subsystern description data |E:'\Iab B'Zonek. sub

Monitored element data IE:\Iab B\Fanef. mon _J

Contingency description data IE:'\Iab BZonek. con

[v Sart Monitared elements

v Calculate Distribution factars

Distribution factor

dota output Hle |E-lab 5*Zonef

]

aF ‘ Cancel ‘
AC Contingency Solution E|
i~ Solution optiong -
- Tap adjustment Area interchange control Switched shunt adjustments
& | ock taps * Dizabled " Lock al I~ Mor-divergent solution
" Stepping " Tie lines anly + Enable all [~ Adjust phase shift
" Direct " Tie lines and lnads " Enable continuous, dizable discrete W &diust DC taps
i Solution Engine 1 Dizpatch mode Dizpatch system
* Fixed slope decoupled Newton-R aphzon Dizable :_J I ZOIMER J
T Full Newton-Raphson Mismatch tolerance 10.50 3: [1]
Distribution
Factor data fle |E-lab B\Zonef.df J Creats DF&S.
Contingency -
autput file |E.\Iab Bhzoneb.acc
Load throwower .
data file I EI T
Unit inertia and 7
governor data file |
Defatlts I Repoarts... Brovezer. . | [:Su:ulve J Cloze |
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Click the “Solve” button to create the Zone#.acc output file.

Note: This process will need to be repeated for all 9 zones that are displayed in the sample.sld
slider file.

Multiple AC Contingency calculation report

The multiple AC contingency calculation report utilizes the Zone#.acc output files created with
the ACCC feature of PSS/E. A report is generated which includes the information from all the
Zonett.acc files that are used. This is a very powerful tool when side by side study comparisons
are needed.

Once all of the Zone#.acc files have been created, the multiple AC contingency calculation
report feature of PSS/E can be utilized. This is done by clicking on the “Power Flow” drop
down menu and selecting “Reports” = “Multiple AC Contingency calculation report” as shown:

IE‘EiIe Edit Yiew | Power Flow Faulk OPF Trans fccess Subsystem Misc IO Control Tools  Window Help

Solution 4

Chanaging 4

Reporks 4 Area | zone based reports. ..

Conwert Loads and Generators. . Area | owner | zone totals, .,

Equivalence MNekbworks, ., Bus based reports. ..

Linear Metwork 4 Limit checking reports. ..
T | A Contingency reports, .,

Append to AC Contingency solution oukput File, .

Check Data 4

! Mulkiple AC Contingency calculation repart. .
Repumbering Areas [ Owners | Zanes ... Mulki-terminal DC line salution output (MTDC)
Renumber Buses 4

The AC Multiple Contingency Run Report window will be displayed:

AC Multiple Contingency Run Report

Select reports

v Monitored elements summany ¥ Missing contingencies Contingency legend |Eoth master legend repart and legend with each table -
¥ Mizsing monitored elements ¥ Mon-converged contingencies Loading violations |Ease case and worst case contingency violations anly j
v Missing monitored voltage buses Woltage violations |Ease caze and worst case contingency violations only -

Fepoit options

Calumnn headings [ &€ Contingency report filenames |

Baze case rating set Rate & u
Conlingency case rating set m

[ Include interface loading violations
[ Exclude elements with base case loading violations fram contingency reports

™ Exclude elements with base case valtage range violations fram contingency reports

100,00 3: Percent of flow rating for reparting

’m Percent of flow rating for counting in worst case contingency wiolation repoits
’m Minimum contingency case flaw change for reparting and counting

0.00 33 Minimum contingency case % loading increase for overload
,m Minimum contingency cage voltage for reporting in voltage range violation
m Bus mismatch "converged' talerance [MYA)]

’m System mismatch 'converged" tolerance (MYA)

AL Contingency output files

Go | Cloze
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Click on the three dots [...] next to the text field at the bottom of the window, and load each
Zone#.acc output file one at a time.
AL Contingency output fles

E:Mab Bhzonel.acc  E:\ab Bhzonefacc
E:Mab Bhzone2acc  E:Mab Bheoned.acc
E:Mab Bhzoned ace
E:Mlab Bhzoned ace
E:tlab Bhzoneb.ace
E:tlab Bhzoneb. acc
E:Mab BhzoneT. acc

|E:Mab Bhzoned.ace |:I
Go h| Cloze |

After all nine zones have been loaded; Click the “Go” button to produce the multiple
contingency report in the terminal window. Click the “Close” button to close the AC Multiple
Contingency run report window and return to the terminal window.

Click on the “Report” tab to view the multiple AC contingency calculation report.

A
""""""""""""""""" FTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS/E  THU, MAR 15 2007 13:38
AC CONTINGEWCY REPORT FOR 9 AC CONTINGENCY CALCULATION RUNS
CONTINGENCY CASE MONITORED BRANCHES LOADED ABOWE 100.0% OF RATING SET A4 — WORST CASE VIOLATIONS
THRESHOLD FOR THE COUNT OF CONTIHGENCIES CAUSING OVERLOADING IS 100.0% OF RATING SET &
E:~lab § E:~lab & E:~lab & E:~lab § E:~lab & E:~lab § E:~lab &
~zonel . a NZOnEd . a “ZOned . a ~zoned . a “zoneh.a ~zoneb . a NZOne? . a
X——— MOWITORED ELEMEHT ———-X H——-LABEL—-X =t [=1ed [==] cC [=1=] =t [=1ed
153 MID230 230.00 DHTN-CAD 130.7%
154 DOWHTH 230.00 2 453HVA
(2x]
3001 MINE 230.00 EMH-TWHK 108 4%
3WHDTR 3WHDSTAT1 WKHD 2 1 1355HVA
(1=}
3011 MINE G 19.400 EMH-THK 110 4%
3WHDTR 3WHDSTAT1 WHD 3 1 1413HVA
[3x)
203 EAST230 230.00 DNTN-5B2 v
4 >
| | | b Progress }\chullf

This report contains a lot of important information, however it is not all needed for this lab.
Scroll up to the AC CONTINGENCY REPORT FOR 9 AC CONTINGENCY CALCULATION
RUNS section on pages 8 and 9 of the report to view the table produced above.

The monitored element section shows all the branches that were overload due to a contingency.
Label shows which branch was automatically taken out of service by the ACCC, which resulted
in an overload. Zones are categorized vertically and display the overload percentage on the
monitored element. All 9 zones can be viewed by scrolling to the right and each monitored
element can be viewed by scrolling down.
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Questions
The “sample.sav” data file as well as the “sample.sld” slider file must be open to perform this
section of the lab.

Inspect the “sample.sld” slider file and note which buses are included in which zone. Also note
which of the branches without transformers are contained within, or originate from, each zone.
This information will be used to create “zone#.con”, “zone#.mon” and “zone#.sub” files for each
of the nine zones. Zone 6 was given as an example in this lab. Compare this example to what
can be seen from the slider file. Notice that the subsystem file contains only the buses contained
within Zone 6. Also notice that the contingency file contains all of the branches that are not
connected to a transformer that are either contained within or originate from Zone 6. In
particular, notice how the monitor file creates an interface for each of the different power ratings
of the branches contained in the contingency file. Please note that when a redundant line occurs
(multiple branches between the same two buses), the connection between those two buses is only
listed once. This is exactly how the rest of the files will look for each zone, except for with the
appropriate buses and branches.

A Multi-ACCC report will now be created.

= Create a contingency, a monitor and a subsystem file for Zone 1 through Zone 9. There will
be a total of 27 files created. Refer to Lab 4 if you have difficulties.

= Create an ACCC and a DFAX file for Zone 1 through Zone 9. There will be a total of 18
files created. Refer to Lab 4 if you have difficulties.

= Create a Multi-ACCC report by loading all nine “*.acc” file that were created. This process
is laid out in detail earlier in this lab. Print out this report and include it in the lab write-up.
All the information that this lab will focusing on will be in the AC CONTINGENCY
REPORT FOR 9 AC CONTINGENCY CALCULATION RUNS section on pages 8 and 9.
Just pages 8 and 9 can be printed by simply highlighting those pages and right-clicking the
mouse to bring up the sub-menu and selecting print. This will only print the highlighted
region and will save a few pages of unnecessary printing. Also, these reports tend to print
nicer if they are printed in landscape mode.

Use the printed report to answer the following questions. Review the tables that were created on
page 8 and page 9. The table on page 8 shows all of the overloads that occur in the “Base Case”
contingency. The table on page 9 shows all of the overloads that occur, or greater overloads then
that occurred in the “Base Case” condition, in each of the contingencies.

1) Which zone contains the most overloads during the “Base Case” contingency?
Which zone contains the most overloads during the other contingencies?

2) Which branch suffered from the largest overload (compared to the “Base Case”) and what is
the overload?
During what contingency did this occur (which branch was taken out)?

-10 -
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3) What happens to the branch connecting the buses “SUB500” and “SUB230” when the branch
between bus #154 and bus #205 is taken out of service?

4) Which contingency causes the branch between “MINE_G” and “3WNDSTAT1” to see an
increase in the overage caused during “Base Case”?
How much of an increase occurred?

Were there any other overloads that occurred under this contingency?
To which branch did this occur?
How much was the overload?

Answer these questions and include the printed section of the Multi-ACCC report with your lab
write-up.

-11 -



