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Foreword
This Procedural Manual is intended for use by the stakeholder members of the Electric Reliability Council of Texas (ERCOT) for the purpose of creating and maintaining the dynamics database and dynamics simulation cases which are used to evaluate the dynamic performance of the ERCOT system.

The majority of ERCOT member utilities utilize Power Technologies Inc. (PTI) Power System Simulator (PSS/E) software.  Consequently, the various activities in the procedural manual incorporate PTI procedures and nomenclature in describing these activities
. Wherever possible, a description of the PTI activity is given so users of software other than PTI may implement similar actions.

Section II of this Procedural Manual describes the data requirements for the modeling of generation associated equipment for use in dynamics studies. This section also describes the requirement for documentation of revisions to existing dynamics data. 

Sections III and IV of this Procedural Manual describes the basic procedures for the screening and checking of dynamics data before it is submitted to  ERCOT System Planning (ESP) to start the annual dynamics data base update.

Section V describes the annual dynamics data update schedule.  
Section VI contains guidelines to revising the Procedural Manual.

Section VII contains a Flat Start Tutorial.
Section VIII describes the procedure and considerations for performing a transient voltage stability study.

Section IX lists current DWG members.
I. Introduction
To adequately simulate the behavior of the ERCOT system it is necessary to develop and maintain dynamic simulation-ready base cases and associated dynamics data files using actual equipment data together with appropriate dynamic simulation software.  The ERCOT Steady State Working Group (SSWG) power flow cases provide transmission system representations which, along with the dynamics database, are used by the Dynamics Working Group (DWG) to create dynamic simulation cases ready to run under PTI’s PSS/E v.29 software.

DWG members are responsible for submitting dynamics data revisions or additions to ERCOT System Planning (ESP). Each ERCOT area, as defined in the base case, shall have a data owner who is responsible for submitting all the dynamic data required by DWG for that area. Such a data owner should be identified in the DWG members list in an annual basis and updated as needed.  ESP receives updates from the working group and updates the ERCOT dynamics database. The newly revised ERCOT dynamics database is then released to the Working Group Chair. Then dynamic simulation cases for the current year and a future year determined annually by the Working Group are created. This process is repeated annually.

II. Data Requirements
A. Types of Dynamics Data Needed

Generator dynamics data includes generator, governor, excitation system, power system stabilizer, and excitation limiters.  Other types of data needed for dynamics study unrelated to the generator include load shedding relay data, protective relay data, FACTS devices (e.g., DVARS, SVC, STATCOM, SMES), DC connections and load model data.

B. Dynamics Data Storage

ERCOT shall be responsible for storing all of the dynamics data obtained from interconnected generators.  It shall maintain a repository of dynamics data in paper form, PSS/E datasheets and records formats with tuned parameters and will maintain the submitted revisions. All of the generator data received by ERCOT shall be forwarded to the DWG member of the TDSP to which the generator is connected.  ERCOT staff shall inform the ERCOT compliance team if any data is missing or has not been made available.  

C. New Dynamics Data

Whenever new generation capacity larger than 10 MW connects to the ERCOT system, the Generating Entity (GE) or Power Generation Company (PGC) connecting the generation is required to go through the formal “ERCOT Generation Interconnection Request or Change Procedure”.  An integral part of this process is the submission of dynamic data for each unit.  As stated in the ERCOT Generation Interconnection Request or Change Procedure dated 7/23/2004: “Therefore, the GE or PGC is required to submit specific information regarding the electrical characteristics of their proposed facilities with their request.  Failure to supply the required data will result in delay of the study, and may adversely influence reliability or result in damage to generation equipment… The most current facility data or expected performance data should be submitted to ERCOT with the initial study request.  Data submitted for stability models shall be compatible with ERCOT standard models.  If there is no compatible model(s), the GE or PGC is required to work with a consultant and/or software vendor to develop and supply accurate/appropriate models along with associated data.”  The GE or PGC must provide all paper and/or electronic documents containing manufacturer’s data describing the electrical characteristics of the generator.  The data also must be provided in the form of PSS/E model data sheets and dynamics model records with tuned parameters. Classical model data is not acceptable.

In summary, GE’s or PGC’s are responsible for tuning generator model parameters and providing PSS/E data sheets and model records to ERCOT. The final responsibility for the submission and the accuracy of the data lies on the GE’s or PGC’s. However, ERCOT and the DWG will provide voluntary assistance if requested by GE’s or PGC’s to complete parameter tuning and preparing PSS/E model records. ERCOT will serve as the single point of contact to facilitate these activities. The DWG member of the TDSP to which the generator is connected is responsible for incorporating the dynamics data received from the GE or PGC into the ERCOT Dynamics database during annual updates.

D. Revising Dynamics Data

The DWG is responsible for reviewing the tuned model parameters on an annual basis, and reporting any missing data or unresolved issues relating to data submission requirements to the ROS. If there are any problems with the data, the DWG will work through ERCOT with the GE’s or PGC’s to resolve the problems. However, the final responsibility for the submission and the accuracy of the data lies on the GE’s and PGC’s. All of the data and the revisions requested by ERCOT from the GE’s or PGC’s shall be resolved by GE’s or PGC’s within 30 days.  Also, any change in generator modeling parameters determined either through field testing or after changing relevant equipment or equipment settings should be reported to ERCOT by GE’s or PGC’s within 30 days.

Data that is currently valid does not have to be resubmitted to ERCOT by GE’s or PGC’.  

For revisions to the existing dynamics data, the DWG utilizes the previous year’s dynamics data set provided by ERCOT System Planning in comma separated file format (CSV).  Each DWG member sends revisions in their DYRE files back to ERCOT System Planning in CSV format.  

The DWG will generally not make changes to existing data unless modification of generating units or field testing have occurred.  Examples of modifications include replacement of an old excitation system with a new, static excitation system or boiler/turbine upgrades.  The dynamics data has been tuned throughout the years to ensure proper operation of the models and original manufacturer’s data may have been modified during this process; therefore, the parameters in the ERCOT dynamics database should not be changed to match manufacturer’s data, unless it is absolutely certain that the data is correct.  Obsolete data should be deleted. However, data for mothballed units shall be retained. 

Other revisions of data that should be submitted to ERCOT System Planning include updates to the load model (CONL), Zsource corrections, generation netting, or any other modifications to the network necessary for dynamic studies.

E. Underfrequency Interruptible Load Shedding Relay Data (High-set relays for frequency set points above 59.3 Hz)

Upon installation of an underfrequency interruptible load shedding relay, ERCOT shall provide the load and relay data to the associated DWG member.  The DWG member of that TDSP will provide the corresponding PSS/E relay model to ERCOT during the annual data update or as needed for ERCOT study.  The models should contain the necessary information to properly represent the high set relay actions in a dynamic study. 

F. Underfrequency Firm Load Shedding Relay Data (UFLS)

ERCOT shall collect the underfrequency firm load shedding relay data on an annual basis.  The DWG shall prepare the PSS/E relay model records when needed for a UFLS study.  Each DWG member is responsible for preparing the UFLS PSS/E relay model records for the loads within their TDSP.  The models should contain the necessary information to properly represent the UFLS relay actions in a dynamic study. 

G. Undervoltage Load Shedding Data

After installation of any undervoltage load shedding relays, the DWG member of the TDSP installing the relays will submit the corresponding PSS/E relay model to ERCOT during the annual data update or as needed for ERCOT study.  The models should contain the necessary information to properly represent the undervoltage relay actions in a dynamic study. 

H. Protective Relay Data

The operation of protection, control, and special protection systems can affect the dynamic performance of the ERCOT system during and following contingencies. Planning, documenting, maintaining, or other activities associated with these systems is outside the scope of the DWG. However, because they can affect dynamic performance, the DWG should, on an as needed basis, identify and document protection, control, and special protection systems, which affect multiple transmission providers. Identification activities will normally require the assistance of individuals or groups outside the DWG. The specific information to be considered for inclusion will depend on the type, purpose, and scope of study.

Protection, control, and special protection systems included in the DWG database should be in the form of a standard PSS/E model or models. A descriptive model, such as a time-based sequence of events, is also acceptable. Protection, control, and special protection systems adequately modeled for dynamic purposes by other working groups only need to be referenced in the DWG study reports.

The PSS/E software contains several models, such as OSSCAN and RELAY1, which may be used to indicate situations where actual protection, control, and special protection systems should be included in a simulation (After PSS/E Rev. 28, such models are replaced with “simulation calculation options”. See Program Operations Manual Vol. 1 Section 5.31.). 

The DWG member, as part of the annual database update, should add identified protection, control, and special protection systems to the DWG database. The DWG member, as part of the annual database update, shall review and update as necessary protection, control, and special protection systems already in the DWG database. This review should include evaluating the existing data for applicability and accuracy. Obsolete data should be deleted.  These updates may also be required as needed to perform ERCOT dynamic studies.

I. Other Types of Dynamics Data

After installation of any other dynamic element located on the transmission system such as an SVC, STATCOM, SMES, and DC ties, the DWG member of the TDSP owning the equipment will provide the corresponding PSS/E model to ERCOT during the annual database update or as needed for ERCOT study.

J. Missing Dynamics Data

Each DWG member shall provide a list of dynamics devices without the appropriate dynamic data to ERCOT System Planning and the DWG.  The DWG should identify and document missing dynamics data, models, protection data, and special protection systems, for which data is not available.  ERCOT System Planning will inform the ERCOT compliance team if any data is missing or has not been made available. Until valid data becomes available, the DWG member to whose system the generator is connected shall recommend an interim solution to the modeling problem. 

III. Dynamic Data Screening Procedures
Each DWG member must perform dynamics data screening before submitting it to ERCOT System Planning.  Included in the data screening check should be, as a minimum, the items listed and described below.

The dynamics data provided by GE’s and PGC’s should reflect accurate modeling information as described in Section II.C. Each DWG member should verify that the data is complete and reasonable.  

A. DWG data should be compatible with the SSWG power flow base cases.  Currently, the SSWG cases are developed using the PSS/E software package.

B. Units and plants should be represented as follows: (These principles do not necessarily apply to wind generation modeling which will be covered in a future section) 

1.
Units should not be lumped together.

2.
A unit’s step-up transformer should be modeled explicitly. This should already be the case in the SSWG base cases.

3.
A unit’s total Qmax should not contain external power factor correction capacitors netted into it.  Such capacitors should be modeled explicitly in the Switched Shunt data block of the base cases.

4.
New generation less than 10 MVA may be netted out. Older plants with total generation less than 50 MVA may be netted out.

C. Each unit should have consistent unit identifiers from year to year.  PSS/E format allows a two-character alphanumeric field.  This must be coordinated through the SSWG.

D. Dynamics data must be provided in machine MVA base.

1. Unit data must be supplied using its own machine base and machine kV base, and must be represented correctly

2. Zsource data provided in the SSWG base cases must match the dynamics data.  Zsource must be the unsaturated subtransient reactance of the machine (X”di) for GENROU, GENSAL, GENDCO, and FRECHG models and must be the transient reactance X’d for the GENTRA models.

3. If data in 1 or 2 is incorrect, the responsible DWG member will submit data to correct the discrepancies.

E. Units that are not dispatched should have dynamics models and data in the dynamics database for completeness of data so that alternative dispatch scenarios may be studied.

F. Unit data checks

1. Realistic values (Actual values determined from unit testing should be used whenever possible) should be used for Pmin, Pmax, Qmin, and Qmax.  The Pmax value in the dynamics data should match the Pmax value used in the load flow data.  Use of default values is not acceptable for both power flow and dynamics data.  This must be coordinated with the SSWG.

2. Screening checks shall be performed on the power flow model used in association with the dynamics data.  The following area examples of screening checks to be performed:

a. Pgen + jQgen <= 115% of MVA base

b. Qmax >= Qmin

c. Zsource not equal to 1.0 pu

3. Screening checks shall be performed on the dynamics data.  The following are examples of screening checks to be performed:

a. Inertia constant should include both turbine and generator

b. Generator reactance data is unsaturated

c. Refer to the PSS/E Program Application Guide, Volume 2, Chapter 21 for use of activities DOCU, ESTR, ERUN, GSTR, and GRUN in data screening

G. Station service/auxiliary load representation at the generation bus is at the discretion of the DWG member.

H. User-defined models

User-written models should be compatible with PSS/E.

I. DWG members must perform initialization of data with no errors and demonstrate that simulation output channels do not deviate from an acceptable range for a ten-second run with no disturbance prior to submittal to ERCOT System Planning. See Flat Start Procedure section.

 VI. Annual Data Filing and Distribution
A. Dynamics Data Base

Once the flat start for the required load flow cases has been completed, the dynamics data is distributed to each of the DWG members electronically in PTI format.  This dynamic data distribution must be within the schedule stated in the DWG Procedures. 

B. Stability Book

The stability book is used to document dynamics data changes and/or corrections required during the flat start process. Recommendations to revise load flow data are also included in the book. DWG Members are required to communicate these recommendations to their respective SSWG member to eliminate recurring problems.
To verify the successful completion of the flat start process, this book should also contain plots of the flat start results. The plots should include, at a minimum, the six (6) worst units (based on angle deviation).
The dynamics data is also included in the stability book. This data is in the DOCU ALL PTI format.
Also included in the stability book is the load shedding relay data submitted by each of the appropriate Dynamics Working Group members.

V. Annual Database Update Schedule 

A. ESP Letter

By  __________, the ESP will send a letter to all power source owners reminding them to submit any dynamics model or data changes to the affected DWG member. The information will be due on __________.

B. Model and data review by DWG members

DWG members are the recipients of dynamics models and data. The information received should be reviewed for completeness and applicability as described in sections III and IV of this procedure. The data should be appropriate for the model, and the model should be appropriate for the equipment.  The ‘ERCOT Modeling Guide for Dynamic Stability’ provides additional information about modeling. If there are questions or problems, the DWG member should discuss and resolve them with the power source owner.  This data review should be completed and data submitted to ESP by _____.

C. ESP Flat Start

ESP will add all of the updates to the ERCOT dynamics database and perform a flat start as described in section VII of this procedure. ESP will contact the appropriate DWG member to resolve any problems with the data encountered during the flat start process. The updated database will be completed by January 15.

VI. Procedural Manual Revision Guidelines
The DWG is responsible for maintaining and updating this Procedural Manual. Revisions, additions and/or deletions to this Procedural Manual may be undertaken at such times that the DWG feels it is necessary due to changes in PTI dynamic simulation software or to meet new and/or revised requirements of NERC, ERCOT or any other organization having oversight or regulatory authority.

At least annually, the DWG Chair shall notify the DWG requesting each member to make a thorough review of the current Procedural Manual for any needed revisions. The notification will request that proposed revisions be submitted to the DWG Chair (or his designate) for consolidation and distribution to all DWG members for comment and/or additional revision. Depending on the magnitude and nature of the revisions being considered, this review process may require more than one cycle before approval is considered. The DWG Chair should give consideration to being able to complete the review and revision process in time to avoid any delays in collecting dynamic data or completing other DWG work.

The DWG Chair may seek approval of any revision, addition or deletion to the Procedural Manual by email vote, regular meeting or called special meeting as deemed necessary or requested by DWG membership.

VII. Flat Start Tutorial
A member designated by the DWG will perform a flat start on the complete ERCOT database. The product of a successful flat start will be a simulation-ready base case (the unconverted base case) with its associated dynamic data files, user models and stability data change document and idv files  

At present, the DWG performs flat start for the summer on-peak base case of the current year data set A and a future summer on-peak base case of the current year data set B as prepared and published by the ERCOT SSWG (i.e.: in 2004, the DWG performed flat start using the 2004 summer on-peak and the 2007 summer on-peak cases.) 

What follows is an approach that can be used to perform flat start:

Directory Structure

All final files will be stored at the working folder level, while intermediate files used during the flat start process will be stored in separate subfolders within the working directory folder.  File names and folder location are reflected in the IDV files.  As an example, Fig.1 shows the tree directory for the working directory “2004CSC”.

Fig. 1 Working Folder Directories
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As shown in Fig. 3, the flat start process requires the following iterative steps to produce a successful dynamic flat response to a no-disturbance simulation.  Any error along the steps or large departures from recommended practices will require user intervention and a re-start of the process. 

Step 1: Update of data files

What to do: update the individual files using a suitable tool.

Output: updated data files

Base case update (*.sav)

The starting base case is derived from the latest Steady State Working Group base case as posted in the ERCOT website and could contain already implemented updates, zone modifications, deletion of type 4 buses, generation control adjustments, etc.  This initial base case is renamed “ercot.sav” and stored in the Case folder.

Typical additional updates to the base case include:

· changes to the network such as PGEN, PMAX, VSCHED,  Use CNTB to identify any  bus voltage control conflicts 

· zsource value matching between the base case and the DYR file

· gnet of generators lacking dynamic models

· conl load model conversion

· conversion of generators

Each of the updates/corrections will be implemented via an IDV file.

Dynamic files update (*.dyr)

Each TDSP’s dynamic model data are compiled into DYR files and aggregated into a single file, “ercot.dyr” saved in the DYR folder.  User model calls will be also included in this final file.  Whenever a model data is flagged for errors during the flat start process, the original DYR file will be updated/corrected and a new “ercot.dyr” prepared.

User Models update (*.for, *.flx, *.obj, *.lib)

Most user models are ready for use, free of errors.  Only in rare situations, the model will need correction (such as wind farm models), requiring access to the model code in Fortran or Flex.  The updated model will be compiled into a Fortran Object (*.obj) and then grouped into a Fortran library (*.lib) or be used directly in the link process (Step 4)

Step 2:  Make a Converted Case

What to do: run PSS/e Dynamic module and then run MakeCnv.idv

Output: ercot.cnv, a converted case saved at the working folder level.

All the base case changes are implemented within a single master IDV file (MakeCnv.idv) which calls the corresponding IDVs files, iplan and PSS/e activities to produce a converted case “ercot.cnv” saved at the working folder level.  While it is recommended that the converted case converge within one (1) iteration using the TYSL solution method, two (2) is the practical number of iteration usually achieved. (Check the “progress screen”).

Below is the contents of MakeCnv.idv (as used in the 2004 flat start process)

MENU,OFF      /* MakeCnv.idv: read ercot.sv and convert it to ercot.cnv

LOFL

CASE

Case\ercot.sav

@input, "IDVs\Adj_Dispatch_2004.idv" 

@input, "IDVs\cnp_changes 2004.idv" (CenterPoint Changes)

@input, "IDVs\Oncor_changes.idv"

@input, "IDVs\Aep_changes.idv"

@input, "IDVs\M_zsource_all07.idv"

@input, "IDVs\M_GNET07.idv"

@input, "IDVs\Ercot_ConL.idv"

Exec "iplan\LoadFLow.irf" "1"       <- run flat load flow

Exec "iplan\LoadFLow.irf"             <- run load flow

CONG

ORDR

FACT

TYSL

TYSL                                          

SAVE

ERCOT.cnv

RTRN,FACT

@END

Step 3:  Make a Snap file

What to do: run MakeSnap.idv

Output:

ercot_angle.snp, a SNAP file with the generator ANGLE  set as a channel for all generators in the base case.

ercot_nochan.snp, a SNAP file with no channels, for the user to customize it.

conec.flx, conet.flx and compile.bat files, used during compilation

The data in the final “ercot.dyr” together with information on variables to be monitored during the simulation (channels) are processed to generate a SNAP file by running “MakeSnap.idv”.  Data files (conec.flx, conet.flx, compile.bat) with information about the user model calls are also prepared ready for the compiling process (Step 4). 

If there are User Models, quit PSS/e and go to step 4, otherwise continue to Step 5. 

Below is the contents of MakeSnap.idv (as used in the 2004 flat start process)

MENU,OFF      /* Makes a SNAP file

DYRE

DYR\ss07sum1_CSC_DWG.dyr

conec.flx

conet.flx

,,,

compile.bat

SNAP

ERCOT_nochan.snp

, , , , ,

BAT_CHSB 0 1     -1     -1     -1 1  1 0

SNAP

ERCOT_angle.snp

, , , , ,

ECHO

@END

Step 4:  Fortran compiling process

(Skip this step if there is no User Models in this flat start process)

What to do: Quit PSS/e, open a DOS window pointing to the working directory, set the correct paths for the Fortran compiler (run DFVARS.bat, also run SetPSSE29_patch.bat if PSSE path was incorrect) as needed and then run

C:\...\compile

C:\...\cload4
Or

C:\...\compile usermodel.flx  (if usermodel was used)

C:\...\cload4 usermodel

…

Output:  DSUSR.dll, a user model library callable by PSS/e.  Other files (conec.obj, conet.obj, dsusr.lib, dsusr.exp, dsusr.map) are created but not needed for the final run.

In step 5, during starting of PSS/e dynamics, DSUSR.dll will be loaded and used for the simulations.

Fig. 2  Screen Example of the Fortran compiling process
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Step 5:  Running the Flat Start Simulation

What to do: re-start PSS/e, verify that the DSUSR.dll file in the working directory is loaded by looking into the PSS/e DOS window and then run the “RunFlat.idv”

Output:

RunFlat.err, file containing run messages.  Check for the “STRT” and the “INITIAL CONDITIONS SUSPECT” sections to detect errors.

RunFlat.out, the output data file ready for plotting

The flat start simulation runs for 10 seconds, using an integration step of ¼ cycle (0.004167) and other miscellaneous settings.

Below is the contents of RunFlat.idv (as used in the 2004 flat start process)

MENU,OFF      /* RunFlat.idv - flat start, run it after MakeSnap.idv

altr

6

Y

99,0.4,,0.4,

Y

,,0.004167,,,

N

N

0

0

BAT_SET_NETFRQ 1

BAT_SET_OSSCAN 1 0

BAT_SET_GENANG 1 180.00

BAT_SET_GENPWR 1   1.10

BAT_SET_VLTSCN 1   1.50  0.50

BAT_SET_RELSCN 0

PDEV

2 0 1

RunFlat.err

ODEV

2 1 1

RunFlat.err

STRT

RunFlat.out

0

RUN

10,99,15,0

Step 6:  Plotting the Flat Start simulation results

What to do: Start the PSS/e plotting tool, Pssplt.exe, which is pointing to the working directory and then execute “PlotFlat.idv”

Output:  in the report screen, list of 12 channels with “Worst Channel Deviation”

The user will complete the Plotting process by selecting 6 channels and plotting them.  The expected results to the no-disturbance simulation are six nearly straight “flat” lines.  Check the scale of the plots for y-axis scale too big. Acceptable range for the worst channel deviation  is less than 0.001 

CHANEL IDENTIFIER                        INITIAL VALUE    DEVIATION         TIME (SECONDS)

   223  ANGL 12322 [ENTRAC1116.000] [1 ]     55.44         0.1549E-02       8.8049

   366  ANGL 60000 [DSKY2 PP34.500] [1 ]     26.33         0.3777E-03      10.0007  

Below is the contents of PlotFlat.idv (as used in the 2004 flat start process)

MENU,OFF      /* PlotFlat.idv: ID worst angle deviations

CHNF

RunFlat.out

RANG

1

SCAN

5

4

1 409

12

ECHO

@END
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PSS/e Dynamic Simulation Activities used to perform the flat start. 
For more information refer to the PTI Program Application Guide Volume 2, Chapter 12.

To make a converted case:
Activity LOFL

This activity is used to retrieve the load flow case. Select the ERCOT load flow case to be studied from the working directory 
 

Activity RDCH – to make network changes

With this activity, network updates will be applied to the base case.

Also used to make zsource changes such the zsource value in the base case will match the value provided in the dynamic data (usually performed by executing a ZSORCE idv file.)

Activity GEOL ALL 

This activity will list machine terminal conditions. Check for MBASE of 0 and correct. GEOL checks machine reactive loading against an assumed capability curve.   This calculation uses MBASE. Units operating outside of their reactive limit will show up “overloaded” and the reactive output should be reviewed and corrected if necessary. This activity must be used for screening the data. . 
Activity FNSL OPT

This activity is used to solve the selected load flow case using the Full Newton-Raphson solution method. Modify load flow parameters if needed.

Activity GNET

(usually performed by executing a GNET idv file)

This activity converts a generator bus to a load bus for lack of dynamic models.

Activity CONL
(usually performed by executing a CONL idv file) 

This activity converts constant MVA load to desired constant power, current, and admittance characteristics. 

The three choices are:

1. Constant power – power remains constant, P= k

2. Constant current – power varies linearly with V, P= VI*

3. Constant admittance – power varies quadratically with V, P=V2*Y

Activity CONG ALL

This activity converts all on-line generators (fixed power and voltage source) to a NORTDSPN current source equivalent that is used by the DYNAMICS program.

Activity ORDR

Produces an optimal ordering of the internal working matrices.
Activity FACT 

Factorizes admittance matrix for activity TYSL

Activity TYSL 

This activity is a triangularized Y matrix network solution used in dynamics studies. Cannot handle fixed power and voltage LOADFLOW generation representation. It produces very small mismatches (If TYSL takes more than two or three iterations to reach tolerance, review the original LOADFLOW until a good solution is obtained) so that initial conditions are good for dynamics.

Activity SAVE

This activity saves a load flow case. 

Activity RTRN 

Returns to DYNAMICS program

To Make a SNAP file

Activity DYRE

This activity reads in the dynamics data file created by ERCOT. 

Note and document any error messages. You will be asked for the ”CONEC’’, ‘’CONET”, and “COMPILE” file name. 

Activity CHSB

This activity is similar to the activity CHAN except that it allows the user to select a subsystem for monitoring simulation variables.

Activity CHAN 

This activity selects the output channels to be stored during the dynamic simulation. Typically, ANGLE, PELECTRIC and ETERMINAL are selected. The bus number and machine number for each unit must be given for each output channel picked.

Activity SNAP 

This activity stores the data associated with the modeling of dynamic equipment.  Execute SNAP and save the dynamics data to a snap file. 

Activity STDSPP

To Compile:
If DYRE places no model calls in CONEC or CONET, you will get the following message:

“NO MODEL CALLS IN CONNECTION SUBROUTINES – DYNAMICS SKELETDSPN MAY BE USED”.

Skip the COMPILE and CLOAD4 steps.

If DYRE placed any model calls in CONEC or CONET, you will be instructed to “COMPILE AND CLOAD4 BEFORE RUNNING SIMULATIONS” See following paragraphs for details.

 From DOS, open the WORKING directory. To perform the next two steps, the computer system must include a  FORTRAN compiler with all patches recommended by PTI. 

From DOS and the working  directory:  

Execute COMPILE 

Execute CLOAD4 

If user-defined models are present, they should be included on the command lines, for them to be compiled and linked as well.

Execute COMPILE MyUserModel

Execute CLOAD4   MyUserModel

This compile command links the user model, CONEC and CONET to PSS/E by creating a file called "DSUSR.DLL", a dynamic link library used by PSSDS4.

To run a simulation:
PSS/e Dynamics first looks for the file "DSUSR.DLL" that is located in the

 working directory, needed when user model are included.  If the dll file is not there, it will use the default copy located in PSSLIB, which does not contain any user models.
Activity RSTR

Read in the snapshot file saved during setup.

Activity LOFL

Activity CASE 

Read in the converted  case saved during setup.  

Activity ORDR

Activity FACT

Activity TYSL

Activity RTRN

Activity ALTR 

This activity changes the solution parameters (6) time step (DELT) to 0.004167 Seconds (¼ cycle). Note that some induction machines may have very small time constants requiring time steps of 0.000104 seconds (1/16 cycle).

Activity STRT 

This activity sets initial conditions and performs numerous data checks. 

The number of errors may be too large so it is better to create an error file to save errors to. To do this:


Activity OPEN  - Give file name to save errors


Activity PDEV

You must check all initial conditions reported by STRT carefully. The initial load flow should converge in one iteration.  Note that a state is a variable with a constant initial value. A DSTATE is a time derivative of the sate variable. Since there are no disturbances, DSTATE should be zero.  The listed DSTATE values should be within 3% to 5% of the corresponding state value. 

Also, upon completion, STRT instructs the user to enter the simulation output filename to be used by activity RUN in the dynamic simulation.  The user will also be asked to enter a snapshot filename to preserve the system initial conditions. No snapshot filename must be specified at this time.

Activity RUN 

This activity does the numerical integration of the differential equations (the simulation). You must enter a value for TPAUSE and NPLT. TPAUSE is the duration of the simulation. To test the simulation setup, run the simulation for 10 seconds. NPLT is the interval in # of time steps to write the simulation output to the channel file for plotting (NLPT should be an odd number).


TPAUSE 
= 10


NPRT      
= 3


NPLT 

= 1


CRTPLT
= 3

Activity STDSPP  

When the simulation is over, this activity terminates execution of PSSDS4.

TDSP Plot the Results

Run PSSPLT,  the PSS/E plotting program.

Activity CHNF 

 Enter name of simulation output channel file.

Activity RANG 

This activity scales the output channels. Choose option which generates common scale (X).

Activity IDNT

This activity identifies the output channels. You must give it a range.  No identifier mask needs to be given.

Activity SCAN

Choose option for maximum angle spread Option (3) 

Activity SLCT 

This activity selects the output channels to be plotted once identified. The output channels are automatically scaled by the RANG activity but you should choose a scale that will be large enough for consistency and comparison purposes. Six channels may be plotted at a time.

Activity PLOT 

This activity plots the output channels chosen. A title for the PLOT can be given.

Activity STDSPP 

You must get out of PSSPLT before any plots will be made. Once you are out, you are asked for the number of copies wanted and the name of the plotting device. 

Wind data inclusion into load-flow cases and dynamic data base

The Wind farms models for dynamics simulations may include addition of collector networks to the base case describing the wind farm with its equivalent generators, addition of dynamics model calls to the dynamic data and updating the corresponding wind machine user models if needed.

DWG uses PTI developed iplan programs that will update the base case and the dynamic file.  The iplan program to use will match the type of machine in the TDSP’s wind farm.  DWG modified the source of some iplan programs to facilitate the process, producing corresponding DWG version of the compiled iplan (*.irf).  Associated data files are prepared per wind farm as needed by the iplan program.

Directory Structure

All final files will be stored at the working folder level, while intermediate files used during the flat process will be stored in separate subfolders within the working directory folder.  File names and folder location are reflected in the IDV files.  Table XX shows a recommended tree directory for the “07FlatWind” working directory.

There is a folder per each TDSP containing subfolders per each wind farm.  All data require to run the iplan programs are stored in the individual wind farm folder. 

Iplan runs

For an individual wind farm, a single IDV file will execute all commands needed to modify the base case and create individual *.dyr files.  For a TDSP, a global IDV file will process all wind farms IDVs at once.  The modified base case is saved as ErcotWind.sav (stored in the CASE folder) and the individuals *.dyr files created per wind farm are aggregated into a single TDSP.dyr file (stored in the DYR folder.)

Fig. 4 shows the steps needed to incorporate the wind farm dynamic model into the simulation.  Notice that once the iplans have been run and the ErcotWind.lib file has been created (as described in the next section), the steps to follow are very similar to those in a common flat start process.

Aggregation of dynamics data

This process will produce a single *.dyr file for all the wind farms connected to each TDSP and together with the original ercot.dyr file (dynamics data not including wind farm data) these files are aggregated into a file named “ercotwind.dyr”  Such process is done by running the “MakeErcotWinddyr.idv” located in the DYR folder.
Fig. 4  Flat Start incorporating Wind farm Dynamics Models
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Table 1 - Directory and files to include Wind Machines models
	07FlatWind directory tree
	Files in 07FlatWind
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	TDSP’s Wind Farms Directory Tree
	Wind Farms Directory Tree (TWPP)

	[image: image7.png](DDelawareMwr
e
[EL——
[Zlomer G150
[EE

[ oceviionr
[S)wer TR
[




	[image: image8.png]=] TPP_KT_Collector_Bus.dat
(5] PP KT Colector s Detals 0
2| ToPe KT Dideaify
[E|ToPe i spesdcit

5 TP i, bt
[#]MoxDsvioton.er





	TDSP’s Global IDV file for all Wind Farms
	Wind Farm IDV file (TWPP)

	Text, ALL LCRA Wind Farms

@input DelawareMWF_main.idv

SAVE '..\Case\BC0+DelawareMWF'

@input TWPP_main.idv

SAVE '..\Case\BC1+TWPP'

SAVE '..\Case\ERCOTwind.sav'

Exec "..\Ipl\append.irf" "*.dyr" "..\Dyr\lcraWind.dyr"

@end

Text, End ALL LCRA Wind Farms.


	TEXT, TEXAS WIND POWER PARTNERS

@input TWPP\TWPP_KT_Collector_Bus_Details.IDV

Exec "..\ipl\LoadFLow.irf" "1"

EXEC ..\WINDMACHINES\STATIC\STATIC3_DWGR2.IRF

@input TWPP\TWPP_KT_Dialog.idv

Exec ..\Ipl\LoadFlow.irf

@end

TEXT, END OF TEXAS WIND POWER PARTNERS


Making the Ercot Wind Library

Fortran Source Code Update

Whenever a Fortran source code (*.for) of a wind machine dynamic model needs to be corrected or updated, such source code will be compiled to create an OBJECT file (*.obj)  From an open DOS window within such model folder, run the corresponding XXX_compile.bat file to compile all *.for files into their corresponding *.obj files.

Machine Library

For each machine there is a collection of *.obj files which will be aggregated into a single library file.  Updates to the model by PTI or the developer of the wind machine may be distributed only in *.obj format or *.lib format.  From an open DOS window within such model folder, run the corresponding XXX_make_lib.bat file to store all *.obj files into a single XXX.lib file.

ErcotWind.lib (aggregation of all machine’s *.lib file) is built by running the MakeERCOTWindLib.bat from an open DOS window at the Wind Machines folder

Table 2 - Directory and files to process Wind Machines model objects

	Wind Machines Directory Tree
	Wind Machine files (GE1500)

	[image: image9.png]()Bonus1300

(St

(ST

(shared

(Dstatic

D7

D0
[FlcreateercoTwindub bat




	[image: image10.png][ Objects
Cita)

S

S e WIS R
[loet5nind_cvart 17
[Smachineparam_ei5.dak
5 colector .V 5.0
15 madine_poren. Vo6 .
5 madinePora.GE150.x
S e t5wndscnert 1RF





	Objects Directory
	CreateERCOTwindLib.bat

	[image: image11.png]|=]Cgecn2.for
[-2Brigpae for
[FGer5aefor
[SIRERDGEISFOR
[ltgpechfor

© cazaw.on

D DF1GRQs.08)

D GeIsae2.08)

D READGELS.08)

D TGPTCHL 081
ELTES
[FleE1500_comple.bat
Flae1500_make_ib.bat




	@REM

LIB /OUT:..\ERCOTWIND.lib GE1500/OBJECTS/GE1500.lib V47/OBJECTS/V47.lib V80/OBJECTS/V80.lib MICONnm72/OBJECTS/NM72.lib SHARED/OBJECTS/SHARED.lib STATIC/OBJECTS/STATIC.lib

@REM Done creating the ERCOT WIND object library


Flat Start Run with Wind Machine Models included

The user will proceed with the flat start as described in Fig. 4:

· run MakeCnv.idv

· run MakeSnap.idv

· Fortran-compile the wind farm user models

· run RunFlat.idv

· run PlotFlat.idv

If any error is produced along the steps or large deviation of output values are found after the runs, the process shall be repeated after correcting/updating data where appropriate. 

VIII. Transient Voltage Stability Study Procedure
Since Transient Voltage Stability (TVS) study procedure is not yet well-established, the DWG is including this section in the procedural manual as an interim guide for such studies.

Although the industry has made great strides in understanding the related phenomena there is still a great deal of work to be done in the areas of load modeling and development of a robust and uniform approach for assessing transient voltage security. This section intends to describe the present level of knowledge and techniques used in transient voltage analysis using time-domain transient stability utilizing PTI’s PSS/E software. It is possible that other robust and uniform methodologies may emerge that may be more suitable for transient voltage security assessment. However, utilizing the methodology described in this section will shed light on and provide a better understanding of the problem. As mentioned the load model is a major uncertainty factor.  

The main factors affecting transient voltage stability of a bus are the induction motor load magnitudes and their characteristics, the Thevenin impedance of the system at that bus, and the reactive sources for the bus. For proper dynamic simulation using PSS/E, the load should be decomposed into similar load types, such as small motor, large motor, discharge lighting, resistive load, constant power, transformer saturation, and “remaining load” using PSS/E CLODXX and CIM5XX and /or CIMWXX. CIM6XX is a new induction motor model available in PSS/E Rev. 30, which may be used as well. It combines the CIM5XX and CIMWXX models. To use CIM5XX, CIMWXX, or CIM6XX models effectively, knowledge of the motor load speed-torque characteristic is required. Furthermore, the distribution power transformers, feeders, and capacitors should also be included as appropriate.     

When using PSS/E for short-term voltage stability simulations, appropriate portion of the ERCOT load surrounding the study area should be represented with dynamic load model. To observe that the system is transient voltage stable the equivalent motor load terminal voltage (i.e. load voltage) and the motor slip should be plotted. If the slip is increasing after the voltage has passed its maximum then the load is unstable. On the other hand if the slip is not increasing after the voltage has passed its minimum then the load is stable.  

Margin to voltage instability is a function of the degree of uncertainty in the models, data, and actual operating conditions and the sensitivity of the stability limits to these uncertainties. Each TDSP should consider the above and other factors such as cost of adding compensation to improve voltage stability in conjunction with the effects of voltage instability on the customers being served when establishing a margin to voltage instability. 

ERCOT TVS criteria

Proposing a transient voltage stability criterion based on solid data and analysis is problematic in ERCOT.  A survey conducted by the DWG suggested few if any regional reliability councils have such a criterion. There are no known standards that apply. An effective criterion may differ from one bus to another bus within ERCOT.  The analysis tools used by most TDSPs will not guarantee voltage stability is maintained.  One of the most critical components for any simulation, the load composition and dynamic characteristics, is generally unknown. Each TDSP should use judgment when evaluating voltage stability.  With the above in mind, the following may be used as transient voltage stability criteria when no other guidance is available:

Considering realistic power transfers between zones,

a. Allow a 5% margin load increase to a zone for ERCOT category B contingencies and

b. Allow a 2.5% margin load increase to a zone for ERCOT category C contingencies.

The application of these criteria are not mandatory, and they are proposed as guidelines. Individual TDSPs should adjust these values based on local knowledge and conditions.

For additional information on this subject refer to DWG’s “ERCOT Transient Voltage Security Criteria Development” paper that was originally reported to the Reliability & Operation Subcommittee in 2003.

Sample System Transient Voltage Stability Analysis

In this section we will present an example using conventional time-domain dynamic stability to conduct transient voltage stability analysis. Transient voltage dip acceptability (TVD) analysis is conducted in the same fashion.

Fig.1 shows a sample system one-line diagram used in this illustration. Fig 2 and Fig 3 show the load flow and dynamics data associated with this system in PSS/E Version 28 format. Induction motor model parameters for several load types are given in the literature, gathered through research conducted by EPRI.

Note that Fig. 1 includes the models of the distribution power transformer, line, and the capacitor banks. These are recommended to conduct an accurate transient voltage stability analysis.
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Fig 1.  Study System One-line Diagram

0,   100.00          / PSS/E-28.1    TUE, SEP 02 2003  15:31

9 BUS POWER FLOW TEST CASE

BASE

    1,'REMOTGEN',  20.0000,3,     0.000,     0.000,   1,   1,1.00000,   0.0000,   1

    2,'REMOTGEN', 138.0000,1,     0.000,     0.000,   1,   1,1.02824,  -4.9475,   1

    3,'LOCALGEN',  20.0000,2,     0.000,     0.000,   1,   1,1.02577,  -1.7904,   1

    4,'LOCALGEN', 138.0000,1,     0.000,     0.000,   1,   1,1.02000,  -6.6012,   1

    5,'138TRANS', 138.0000,1,     0.000,     0.000,   1,   1,1.01246,  -7.5153,   1

    6,'DISTLINE',  13.8000,1,     0.000,     0.000,   1,   1,1.01966, -10.1919,   1

    7,' LOAD1  ', 138.0000,1,     0.000,     0.000,   1,   1,1.01013,  -7.9893,   1

    8,' LOAD2  ', 138.0000,1,     0.000,     0.000,   1,   1,1.00912,  -8.1124,   1

    9,'DISTLOAD',  13.8000,1,     0.000,     0.000,   1,   1,0.99050, -13.7715,   1

0 / END OF BUS DATA, BEGIN LOAD DATA

    7,'1 ',1,   1,   1,     0.000,     0.000,     0.000,     0.000,   100.000,   -25.000,   1

    8,'1 ',1,   1,   1,     0.000,     0.000,     0.000,     0.000,   100.000,   -25.000,   1

    9,'1 ',1,   1,   1,     0.000,     0.000,     0.000,     0.000,    50.000,   -20.000,   1

    9,'M ',1,   1,   1,    50.000,    20.000,     0.000,     0.000,     0.000,     0.000,   1

0 / END OF LOAD DATA, BEGIN GENERATOR DATA

    1,'1 ',   155.576,    49.519,   100.000,   -50.000,1.00000,    0,   300.000,   0.00000,   0.20000,   0.00000,   0.00000,1.00000,1,  100.0,   300.000,    50.000,   1,1.0000

    3,'1 ',   150.000,    62.532,    75.000,   -50.000,1.02000,    4,   250.000,   0.00000,   0.20000,   0.00000,   0.00000,1.00000,1,  100.0,   200.000,    50.000,   1,1.0000

0 / END OF GENERATOR DATA, BEGIN BRANCH DATA

    2,     7,'1 ',   0.00800,   0.07425,   0.03600,  400.00,  500.00,  500.00,  0.00000,  0.00000,  0.00000,  0.00000,1,  25.00,   1,1.0000

    2,     8,'1 ',   0.00800,   0.07425,   0.03600,  400.00,  500.00,  500.00,  0.00000,  0.00000,  0.00000,  0.00000,1,  25.00,   1,1.0000

    4,     5,'1 ',   0.00160,   0.01485,   0.00720,  400.00,  500.00,  500.00,  0.00000,  0.00000,  0.00000,  0.00000,1,   5.00,   1,1.0000

    4,    -7,'1 ',   0.00800,   0.07425,   0.03600,  400.00,  500.00,  500.00,  0.00000,  0.00000,  0.00000,  0.00000,1,  25.00,   1,1.0000

    5,    -8,'1 ',   0.00800,   0.07425,   0.03600,  400.00,  500.00,  500.00,  0.00000,  0.00000,  0.00000,  0.00000,1,  25.00,   1,1.0000

    6,     9,'1 ',   0.01050,   0.06630,   0.00001,  108.00,  108.00,  108.00,  0.00000,  0.00000,  0.00000,  0.00000,1,   1.00,   1,1.0000

    7,    -8,'1 ',   0.00320,   0.02720,   0.01580,  400.00,  500.00,  500.00,  0.00000,  0.00000,  0.00000,  0.00000,1,  10.00,   1,1.0000

0 / END OF BRANCH DATA, BEGIN TRANSFORMER DATA

    1,    2,    0,'G1',1,1,1,   0.00000,   0.00000,1,'        ',1,   1,1.0000

   0.00000,   0.06000,  100.00

0.95000,   0.000,   0.000,  250.00,  250.00,  250.00, 0,     0, 1.10000, 0.90000, 1.10000, 0.90000,  33, 0, 0.00000, 0.00000

1.00000,   0.000

    3,    4,    0,'G1',1,1,1,   0.00000,   0.00000,1,'        ',1,   1,1.0000

   0.00000,   0.06000,  100.00

0.97500,   0.000,   0.000,  250.00,  250.00,  250.00, 0,     0, 1.10000, 0.90000, 1.10000, 0.90000,  33, 0, 0.00000, 0.00000

1.00000,   0.000

    5,    6,    0,'D1',1,1,1,   0.00000,   0.00000,1,'        ',1,   1,1.0000

   0.00200,   0.05000,  100.00

0.97500,   0.000,   0.000,  250.00,  250.00,  250.00, 0,     0, 1.10000, 0.90000, 1.10000, 0.90000,  33, 0, 0.00000, 0.00000

1.00000,   0.000

0 / END OF TRANSFORMER DATA, BEGIN AREA DATA

0 / END OF AREA DATA, BEGIN TWO-TERMINAL DC DATA

0 / END OF TWO-TERMINAL DC DATA, BEGIN SWITCHED SHUNT DATA

    9,0,1.50000,0.50000,    0,   15.00, 1,  15.00

0 / END OF SWITCHED SHUNT DATA, BEGIN IMPEDANCE CORRECTION DATA

0 / END OF IMPEDANCE CORRECTION DATA, BEGIN MULTI-TERMINAL DC DATA

0 / END OF MULTI-TERMINAL DC DATA, BEGIN MULTI-SECTION LINE DATA

0 / END OF MULTI-SECTION LINE DATA, BEGIN ZONE DATA

0 / END OF ZONE DATA, BEGIN INTER-AREA TRANSFER DATA

0 / END OF INTER-AREA TRANSFER DATA, BEGIN OWNER DATA

0 / END OF OWNER DATA, BEGIN FACTS DEVICE DATA

0 / END OF FACTS DEVICE DATA

Fig 2. Study System Load Flow Data in PTI PSS/E Rev 28 RAWD Format

      1 'GENROU' 1     6.0000      0.25000E-01  0.75000      0.50000E-01

          5.0000       0.0000       2.1000       2.0000      0.22000    

         0.50000      0.20000      0.18000      0.10000      0.40000    /

      1 'ESST4B' 1     0.0000       3.5000       3.7700       1.0000    

        -0.87000      0.10000E-01   1.0000       0.0000       1.0000    

        -0.87000       0.0000       6.0000       0.0000       7.0000    

         0.80000E-01   0.0000       0.0000    /

      3 'GENROU' 1     6.0000      0.25000E-01  0.75000      0.50000E-01

          5.0000       0.0000       2.1000       2.0000      0.22000    

         0.50000      0.20000      0.18000      0.10000      0.40000    /

      3 'ESST4B' 1     0.0000       3.5000       3.7700       1.0000    

        -0.87000      0.10000E-01   1.0000       0.0000       1.0000    

        -0.87000       0.0000       6.0000       0.0000       7.0000    

         0.80000E-01   0.0000       0.0000    /

      9 'CIM5BL' M          2      0.25000E-01  0.80000E-01   5.0000    

        0.28000E-01  0.40000E-01   0.0700       0.0300       0.0000    

        0.00000      0.0000       0.00000       29.300       0.0000    

        0.28000       0.0000       0.0000       0.0000       0.0000    

        0.0000    / Shaffer model C ;MBASE=29.3
Fig 3. Study System Dynamics Data in PTI PSS/E Rev 28 DYDA Format

Figs 4, and 5 show the results of a simulation for duration of 2 seconds. They show Voltage at bus 9, and the motor’s Telec, Tload, Slip, P, and Q. Fig. 4 shows the voltage at bus 9 and the slip of aggregate induction motor model highlighted in red and blue, respectively. Fig 5 shows Telec, and Tload highlighted in red and blue, respectively. The fault duration is 4 cycles, and the fault admittance is 1000 MVA. Note that the voltage at bus 9 recovers in less than one second, and the motor slip increases during the fault. However, after the fault clears the motor slip reduces and stabilizes to a constant value. Since the slip has reduced to a small constant value and voltage has recovered, the induction motor is stable; hence, bus 9 maintains transient voltage stability.

From Fig 5 we can see that the Telec is larger than Tload after the fault clears. Since the Telec is larger than Tload, the motor remains stable. Note that the reactive power is increasing during the fault and reduces and becomes constant after the fault has cleared. Similarly the real power consumption P during the fault increases, and returns to a constant value after the fault has cleared. 

In summary, since Telec is larger than Tload throughout the disturbance and slip returns to a small constant value, we can conclude that this bus maintains voltage stability when subjected to the described disturbance.

Now, let us consider applying a 7-cycle fault with fault admittance of 1000 MVA. Similarly, Figs 6, and 7 show the results of a simulation for duration of 2 seconds. They show Voltage at bus 9, and the motor’s Telec, Tload, Slip, P, and Q. Fig 6 shows the voltage at bus 9 and the slip of aggregate induction motor model highlighted in red and blue, respectively. Fig 7 shows Telec, and Tload highlighted in red and blue, respectively. Since the slip is monotonically increasing while the motor terminal voltage has passed its maximum, the motor is unstable. Furthermore it shows that indeed the motor stalls, if it remains connected. Note that this example is intended to demonstrate instability.  However, it is possible that the motor contactor may disconnect the motor from the system, which would yield different results. Note that during the fault the motor Q increases, that is the motor begins to absorb a large amount of reactive power. Telec is less than Tload, which indicates that the motor is unstable. Hence there are two indications of the motor instability 1) the slip is increasing while the terminal voltage has passed its maximum, and 2) Telec is less than Tload even after the fault has cleared. 

In summary, since Telec is less than Tload and the slip increases monotonically after the voltage has passed its maximum, we can conclude that this bus does not maintain voltage stability when subjected to the described disturbance.
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PROJ095C(RUN01B).CASE=SAMPLE1.SAV;DYN= SAMPLE1F.DYR ;NO COMP
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Fig 4. Stable Scenario, Voltage is in red and Slip is in blue
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Fig. 5. Stable Scenario, Telect is in red and Tload is in blue
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Fig  6. Unstable Scenario, Voltage is in red and Slip is in blue
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Fig 7. Unstable Scenario, Telect is in red and Tload is in blue

IX. Dynamics Working Group 2004 Roster 
At least one entry per ERCOT area as defined in the base cases:
Austin Energy



Reza Ebrahimian
AEP
Vance Beauregard 

City Public Service Board


Michael Spence 

GGTMPA                                                  Danh Huynh
Center Point                                             Wesley Woitt


Lower Colorado River Authority

Tom Bao, Chair 

Public Utilities of Brownsville

James McCann

South Texas Electric Cooperative

John Moore 

TXU Electric Delivery

           Roy Boyer, Vice Chair
TNMP





Anthony Hudson
ERCOT System Planning


Jose Conto
ERCOT Operations                                  Yan Ou
Update�base case


*.sav





Update�dynamic file


*.dyr





Update�user model


UserM.for





run MakeSnap.idv�close  PSS/e 





Makes the COMPILE.bat file, makes the SNAP file Ercot_angle.snp





Switch to FORTRAN:


>COMPILE UserM


>CLOAD4 UserM





COMPILE and CLOAD4 the user defined models into dsusr.dll





run PSS/e Dynamics:


run RunFlat.idv





10 seconds run with 1/4 


cycle integration step, data output to RunFlat.out 





run PSS/e Plotter:


run PlotFlat.idv





The maximum deviation channels are listed in the REPORT window.� The user completes the PLOT process by selecting the SIX worst deviation channels and plotting them





Flat start?





Fig. 3  Flat Run Process Cycle





Done





NO





YESNO





run PSS/e Dynamics:�run MakeCnv.idv





(





(





(





(





(





(





(





Converts the modified base case and save it as Ercot.cnv








� PTI has authorized use of PTI information to be included in this Procedural Manual.
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