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Introduction

The PJM User Guide will provide instructions for requesting access, instructions on how to use the application, and
helpful tips for the PJM internet application, Planning Center: Gen Model.

PJM Planning Center: Gen Model is an application that allows users to submit generator data for model
builds on the planning horizon in order to support NERC MOD-032, TPL-007, and PRC-024 compliance.

Intended Audience

¢ MOD-032 Requirements and PJM’s GO data submittal requirements apply to all in-service generators (new
or existing) with either:

—  Capacity rights in PJM’s markets OR
— Individual generators greater than or equal to a 20 MW nameplate value

e This is explained further in Section 3.2 of the PJM Planning Modeling Data Requirements and Reporting
Procedures document.

¢ Behind the Meter (BTM) generators should coordinate with the Transmission Owner (TO) with which they
interconnect for data requirements

e Pseudo-tied generators must submit data to the Transmission Planner or Planning Coordinator with which
they interconnect.

e Pseudo-ties importing into PJM, do NOT submit data to PJM

e Pseudo-ties exporting out of PJM that interconnect with PJM, must submit data to PJM

Navigation
It is important to note that there are hyperlinks on the Figures. Where ever the text “Figure X” appears
within the main body of text in this document - you can hold “CTRL” and left click and it should take you to where

the Figure is located.

In order to reduce the amount of duplication of instruction amongst the three different types of generators,
certain sections will be referenced with hyperlinks to other parts of the document.

www.pjm.com | For Public Use PJM Gen Model Users Guide 5|Page
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Section 1: “Gen Model” Location and Related Documentation on PJM.COM

Gen Model

The Gen Model module lets generation owners upload the required data for NERC’s MOD-032-1 standard. This standard establishes
consistent modeling data requirements and reporting procedures needed to develop planning horizon models. These models are

necessary to support reliability analyses of the transmission system.

Production: Sign In | Register

Train Environment: Sign In | Register

Training

User Guide 5.1.2023
Gen Model Demo [WEB) 8.31.2020
PJM MOD-032 Steady State, Dynamics & Short Circuit modeling Data Requirements & Reporting Procedures 1.30.2023
Read Only - 2022 Gen Madel Form Spreadsheet 4.18.2022
Gen Model: Diagrams | Diagram Definitions 2.5.2021

The following link (https://pim.com/markets-and-operations/etools/planning-center.aspx) will take you to
the page as shown in Figure 1. This page has a section dedicated to Gen Model.

When you get to the Gen Model section, there are several different types of complementary documents for
the benefit of the user. Please continue to check back periodically for any updates.

The main documents that should be reviewed in addition to the User guide include:

* Read Only — Gen Model Form Spreadsheet — A read only copy of the current Gen Model Form. This is
helpful when preparing for the upcoming Gen Model window.

o This is not a replacement to the Gen Model portal for submitting the MOD-032 data requirements.
*  Gen Model Diagrams — One-line diagrams related to Gen Model
*  Gen Model Diagram Definitions —Terms used frequently in Gen Model

* PJM Data Requirements & Reporting Procedures Document — PJM’s Official document on its data
requirements relating to Gen Model and MOD-032.

www.pjm.com | For Public Use PJM Gen Model Users Guide 6|Page
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Section 2: Requesting Access

User and system IDs are created and updated through the PJM Account Manager tool.

Access to Account Manager

Account Manager can be accessed from PJM’s Account Manager Page using the following URL:

http://www.pjm.com/markets-and-operations/etools/account-manager.aspx

Users can register for an account or sign in to their existing account from this page. If you are locked out of
your account, contact your Company Account Manager (CAM).

Please note that Production accounts differ from Training accounts. Users who do not have accounts in
either environment should work with their CAM to provision the accounts or follow the New User Registration within
the Account Manager User Guide.

In order to access the PJM Planning Center: Gen Model tool log into Account Manager with your User ID
and request access to Planning Center Gen Model Read/Write Access. If you do not have the option to request
Planning Center Gen Model Read/Write Access in the area, contact your CAM. They will be able to direct you to
which organization has the ability to request access to Planning Center Gen Model Read/Write Access. You may be
required to create a new user ID under the specific organization provided by your CAM. Depending on what plant
you are trying to edit, always make sure to log into the account for the company in which the plant is assigned to in
Gen Model.

Frequently Asked Questions

If your CAM is not familiar with the Planning Center Gen Model Read/Write Access, please contact
MOD032@pjm.com.

If a generator is sold and the ownership transfers, contact MOD-032@pjm.com with the new company name

exactly as it appears in Gen Model and Account Manager.

In addition, log into accountmanager.pjm.com to see what Company (Employer) name your account is under. If

your previous Gen Model submissions need to be moved, send screenshot like below to MOD-032@pjm.com.

User Profile
Profile Information Account Access
Contact Information
First Name * [Kkyte | @ Empl h
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Section 3: Administrative Issues

Extraneous Entries in Gen Model

If you accidentally create an extra entry (i.e., a second partially completed form), there is no need to delete
it. Only PJM administrators have permission to delete entries. Deletion is not necessary because we only consider
submitted entries as official data.

Prior Years’ Data Submission

A frequently asked question relating to a prior years’ submission is the following, “Why am | not able to edit
any data on an already completed entry?”

Previously submitted data cannot be edited. A new entry must be started using the “Begin 20XX
Submission” button as shown in Figure 3, which will bring up the option to review and certify the forms with
previously submitted data or request for a data change with the exception of dynamic model data.

All previously submitted data is viewable within Gen Model as long as the Company name of your login
matches the Company name of the previous submission.

If you are a new generator with no previous submission available, you need to choose ‘Add New Data’ as
shown in Figure 3 and enter data into the Gen Model forms.

Note that in the new Gen Model data submission process, all GOs are required to review and certify the data from previous
submission if the data is aligned or request for a data change with required comments that justify the data change request.
Optional supporting files can be uploaded in this section.

PJM MOD-032 support (MOD-032@pjm.com) can update the Company name of past submissions if there

has been a change to your Company name or if ownership recently transferred.

If you find corrections to Gen Model data outside of the window period, please email MOD-032@pjm.com

to determine if the change is significant enough to be made immediately or if it should wait until the next window.

Previously Uploaded Attachments and Files

All previously uploaded attachments and files will carry forward into a newly created Gen Model entry
unless the total size of all attachments exceeds 200 MB. Please be mindful of the size of the files and try to keep file
sizes as compressed as possible while ensuring that the scanned information is still legible/readable for use. These
files are viewable in the new submission.

Evidence of Gen Model Submittals for Compliance Purposes

A frequently asked question with respect to Gen Model entries is, “Is there any way that we can view our
MOD-032 uploads after-the-fact and save them?” Gen Model now has the ability to export data in XML format.
Please refer to Appendix | for a walkthrough of how to use the exported XML file.
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Section 4: PJM Planning Center: Gen Model Screens Walkthrough

Introduction to Planning Center: Gen Model Tool

The Planning Center: Gen Model tool was developed to make it as easy as possible for PJM and Generation
Owners (GOs) to satisfy their NERC MOD-032 data obligations. The application allows GOs to quickly and easily
initially enter generation data, and then review and certify that data every year after. It also gives PJM the ability to
efficiently and effectively review GO submitted data and apply it to planning horizon cases.

Gen Model is designed to let you save data throughout the process, allowing you to break as needed. If you
are inactive for more than one hour, however, the system will automatically log you out for security reasons. Any
data not saved will need to be re-entered.

Main Gen Model Screen

Upon logging in, you will be taken to the Main Gen Model screen within Planning Center.

This screen will contain all existing submissions for your company. This will include all the data for your
company including previous year’s data for each plant and current year data. It will display the year of the
submission, plant name, submission status, due date, who created the submission, submission date, available
actions, and notes for each entry. If it is your first time logging in, or no submissions have been started, none of that
data will be populated. To begin the current year’s submission, you will have to click on the “Begin 20XX Submission”
button indicated by the red arrow in Figure 2 below.

Y Planning Center

Consistent with NERC's MOD-032-1 standard, each transmission owner, generatig

and Procedures (PDF).

Figure 2 - Main Gen Model Screen

Upon clicking that button, a box will pop up offering two options: “Add New Data” or “Review/Update
Existing Data,” as shown in Figure 3. For plants that already have data entered, you can click “Review/Update Existing
Data” to either review, certify and confirm that no data has changed from the previous year or request for data
change to update the data.

Submit 2021 Data "

{ Add New Data ﬁ

Review/Update Existing Data ]

—

Figure 3 - Choosing "New" or "Existing" data to submit
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Approved Queue Point as-built data submissions can be imported into Gen Model by clicking “Review/Update
Existing Data”, then selecting the approved Queue Point as-built data submission from the drop-down list.

Plant Form Navigation Screen

Upon clicking the “Add New Data” button, you will be navigated to the Plant Form Navigation screen shown
below in Figure 4. The navigation screen contains the various forms that need to be filled out, their current status,
the actions available, and the ability to select which forms are not applicable for the particular plant being submitted.
The form statuses include, “Not Started”, “In Progress”, and “Complete”.

There are different forms for the various pieces of data needed for each plant submission:

*  For each plant, the “General Information” form must be filled out.

¢ Depending on the type of generator, one of the three forms following it (“Synchronous”, “Wind Farm”, or
“Inverter Based) must also be filled out.

*  Each generator (machine) requires the “Maximum Facility and Seasonal Output Data” to be filled out.

o This form includes questions to confirm interconnection agreement values, generator D-curve
information, Maximum Facility Output (MFO) and Summer and Winter Output, etc.

*  Circuit breakers owned by the GO on the high side of the GSU and operating at 100 kV or greater should be
captured in the “Circuit Breakers and Relays” form.

*  Relays that monitor voltage and frequency related to PRC-024 are captured on the same Circuit Breakers
and Relays forms as the Circuit Breakers.

* Any data for step-up transformers other than the transformer submitted in an earlier form (Synchronous,
Wind Farm, Inverter Based) must be submitted in the “Main Transformer” form.

e If the GO owns a transformer for BES (100 kV or greater) connected loads at the plant, the “Load
Transformer” form must be filled out.

o Ifthere are multiple large load transformers, the form must be filled out for each one individually.
o Ifthe GO owns any portion of transmission line(s), the “Attachment Line Data” form must be filled
out.

o For generator lead lines less than 0.2 miles, impedance information will not be required. Ratings
for each line are required regardless of line length.

* Additional Data Files allows the user to upload any necessary supporting files, including test sheets, etc.

General Information Screen

To begin entering data for a plant, click on the pencil in the actions column for the General Information form,
indicated by the red arrow in Figure 4.

www.pjm.com | For Public Use PJM Gen Model Users Guide 10| Page
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Generator Data Forms
Form ¢ Form Status & Actions

General Information Not Started h
Synchronous Generator Parameters Not Started 7
Inverter-Based Parameters Not Started

Wind Farm Parameters Not Started
Maximum Facility and Seasonal Output Data Not Started
Circuit Breakers and Relays Not Started

Main Transformer Not Started

Load Transformer Not Started
Attachment Line Data Not Started
Additional Data Files @

Figure 4 - Selecting the "General Information" form on the main navigation screen

Upon clicking the pencil to enter the General Information screen, you should note that your information
was prepopulated using data from the pjm.com credentials. An example of the General Information screen with
Individual Complete Data automatically filled can be seen in Figure 5.

General Information

Plant Information Individual Completing Data

Transmission Owner Area * Name *

Select v Ashwini Bhat

Plant Name Selact v EmaR ashwini.bhat@pjm.com

ing th [ not affect PIM account

Number of Units. Phone 6106662211

EIA Generator Codes by Machine Machine Id Generator Cade Company Name P P

Plant Location Generator Details

EIAPlant Code * Commercial Operation Year *

E1A-80 filing

Figure 5 - General Information Screen

To pick the plant you want to add data for, you should first pick the appropriate transmission owner area
location. For the example in Figure 6, we will pick ATSI as the Transmission Owner Area.

The EIA Plant Code will provide a list of available EIA Plant Codes once you begin typing. This will not be
editable after you submit, so please contact MOD-032@pjm.com if you need to make a correction or if your Plant
Code is not available from the drop down. The EIA Generator Codes will prepopulate from the machine forms once
those are completed.

www.pjm.com | For Public Use PJM Gen Model Users Guide 11 |Page
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Plant Information

Transmission Owner Area * {Am _ -

Select

AE

AEP
Plant Name

AP

APS

BGE

Number of Units * ‘ = ’I‘VJ

Figure 6 - Selecting Transmission Owner Area

Once the TO area is picked, the plant name dropdown will be prepopulated with a list of plants in that TO
area. In the example shown in Figure 7, we will select Beaver Valley.

- Y Planning Center
General Informat
Plant Information Individual
Completing Data
Transmission Ovner Area * [ AT v Name *
Plant Name * [Beaver Valley v | Email *
Select -
Avon Lake
Beaver Valley
Number of Units * Carbon Liestorie Phone *
Collinviood
Davis Besse
FirstEnergy Ashtabula Company Name
FirstEnergy Bay Shore &
Dlos . c P

Figure 7 - Selecting Plant Name

If you cannot find your plant listed in the drop down after selecting the correct TO, please change the TO
area to “Other” and manually fill out the name of your plant. An example of this can be seen in Figure 8.

S Planning Center

Plant Information

Transmission Ovner Area * | Other -

Plant Name * My Plant Name

Number of Units *

Figure 8 - Adding a Plant not in the Drop Down

The “Number of Units” is defined as the number of machines at a particular plant. For example, a 2X1
combined cycle plant (Synchronous Generator) could have two gas generators and a steam generator, which would
constitute as three units. For wind/inverter-based generators, aggregated machine representations are accepted.
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Keep in mind, there are always exceptions to the rule. Generator representations can vary due to many
different factors. Wind or inverter based generators should be aggregated if all the same equipment (i.e. same wind
turbines or same inverter types) is used and connected through the same “Main Transformer” up to transmission
system at the same point of interconnection (POI).

For example, a 100 MW wind farm is aggregated as two (2) generators. Reasons for modeling the wind farm
as two generators include:

*  Two different types of wind turbine are used at the same plant
e and/orif there are two (2) “Main Transformers” used to generate up to transmission system

¢ And/or if the each “Main Transformer” is connected to different transmission POls

Another example to consider is cross-compound steam turbine generator sets. For generators who have
provided separate entries for the HP-LP and IP-LP generators in the past, continue to break out the requested data
by generator making any reasonable assumptions as necessary.

Note that Gen Model has parameters that must be met in order for the data to be accepted. These fields
indicated with an * are mandatory. Constraints for several fields have been implemented to help minimize errors in
the submitted data. If the entered data does not fit the constraints, a message will pop up. An example of this is
shown in Figure 9.

Number of Units * m]

Number of Units: ‘m' is not a
number pattern. Example:
#,##0.0#

Figure 9 - Example of Error Messages

Save Draft, Back, and Submit Form Buttons

At the bottom of each page of Gen Model, you have three buttons: “Back”, “Save Draft”, and “Submit” as
is shown in Figure 10. Clicking “Back” will take you back to the Plant Form Navigation screen. Note that your progress
will NOT be saved if you click the back button. Clicking “Save Draft” will save your current data in the form. If you
click “Save Draft” and then “Back,” your work will be saved. Upon completion of the form, you should click “Submit.”
If required data is missing or data is outside the constraints of the box, the form will alert you. If the formis complete,
you will be returned to the Plant Form Navigation screen and the form status for the specific form will be “Complete.”

| Back | | SaveDraft | | Submit |

Figure 10 - Back, Save Draft, and Submit Buttons

If the user chooses ‘Add/Review Existing Data’ to make a submission , a different user interface is displayed as
shown in Figure A with the data that was previously submitted. GOs will need to review the data and either Certify or
request for a Data change.
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General Information
Back Submis|
| Generat Infarmatian Review your data for completeness and accuracy
Wind Farm Last Update:03/08/2024
Attachment Line Data B B B
Individual Completing Data Plant Location
Maximum Facility Output
Circuit Breaker Name * Email £1APlant Cade * state *
someonwepjm.com ohia
4ain Transformer smeanepim ¢ ‘
Dynamic Data Phone * Company Name * County * city *
Review payr
[ Zip Code *
45880
Plant Information Plant Documents Ela Generator Codes by Machine
Transmission Owner Area * Plant Name * Single line diagram TR I - Onelines. pdf e e ——
WTG 227, 3034, 38, 3...
Humber of Units * Commercial Operation Year * WIGT, 9,16, 17, 41, ...
2017 WTG-8,10, 19, 27, 46, 87
Certification of Accuracy
Please confirm that the information provided is accurate and complete. In instances of inaccurate or incomplete data, you may
request a data change. Your selection below will confirm your data Is accurate and complete or a change fs needed.
O 1 nave reviewed the information and certity the data,
| request a data change.
Certify | | Request Data Chan

Figure A - General Information Screen with previously existing submission

Synchronous Generator Parameters

In most cases for plants that have a synchronous generator, the “Not Applicable” button should be checked
for “Wind Farm Parameters” and “Inverter-Based Parameters.” Note that if you have entered data for either and
click the “Not Applicable” button, it will remove any data entered. To begin filling out the form, click the pencil icon
under the “Actions” column indicated by the red arrow in Figure 11.

Generator Data Forms

Attachment Line Data In Progress

Form ¢ Form Status ¢ Actions Not Applicable
General Information Not Started
Synchronous Generator Parameters In Progress @ h D
Inverter-Based Parameters Not Started D
Wind Farm Parameters Not Started @ D
gz:;w:gﬁaZcility and Seasonal Not Started
Circuit Breakers and Relays Not Started D
Main Transformer Not Started D
Load Transformer Not Started D
@
&

© Additional Data Files

Figure 11 - Selecting Synchronous Generator Parameters Form

Clicking the pencil icon under the “Actions” column will bring you to the screen below. Note that you can
submit data for both synchronous machines and for step up transformers. Multiples of each can be entered to suit

each plant’s configuration. To begin submitting data, pick either “Synchronous Generator” or “Step-Up Transformer’
from the drop down as can be seen in Figure 12.
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Synchronous Generator
Machine ID Status +
No records found.
Step-Up Transformer
Transformer Id $ Status $

No records found.

Submit data for u

Synchronous Generator

Step-Up Transformer

Figure 12 - Synchronous Generator Dropdown
Synchronous Generators

If you click “Synchronous Generator,” the form will load the data fields necessary for Synchronous
Generators. If the plant has several machines that are also considered “Synchronous Generators”, each Machine ID
will have to be entered separately as shown in Figure 13.

Provide individual generator capability (All values requested here are for individual units)

Machine Id *

Figure 13 - Inputting Machine ID on the Synchronous Generator Form

However, if additional machines or transformers need to be entered, you can navigate back to the
synchronous generator form by clicking the pencil again and you will see your submitted data. You can edit the
previous entry by clicking the pencil or delete the entry by clicking the trash can as shown in Figure 14 with the box

in red. To add an additional machine, click the drop down again and select “Synchronous Generator” from the drop
down shown in Figure 14.

Synchronous Generator

Machine ID + Status +
1001 Complete
5G2 Complete

Step-Up Transformer

Transformer Id Status & Action
ST1 In Progress EJ@
In Progress @
Submit | select - ‘
data for—mMM@

Back

Figure 14 — Multiple Synchronous Generators (Machine IDs) at Plant
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Itis important to note that you can click “Save Draft” at the bottom of the form and it will save your progress
and have a submission status of “In Progress” for that machine as shown in Figure 15. You can finish your submission
by clicking on the pencil icon next to the machine in progress and then clicking Submit.

Synchronous Generator

Machine ID % Status Action
UN1 i o BE0!
uN2 In Progress BE0;
UN3 In Progress @)

Step-Up Transformer

Transformer Id ¢ Status $ Action

No records found.

Submit lSelect - |
data for

Figure 15 - Inputting Multiple Machine IDs on the Synchronous Generator Form

Figure 16 shows the beginning of the Synchronous Generator form. The terminal voltage (kV) is related to the
voltage level as shown at Point A of Figure 96.

Provide individual generator capability (All values requested here are for individual units)

Machine Id * l

Prime Mover Code * Select N ]

Energy Source Code * [Select = J

Terminal Voltage (KV) * [ ]

Figure 16 - Provide Individual Generator Capability

The Machine ID identifies the information that relates to that specific generator. It is possible that the EIA
Machine ID could be different from the Machine ID for the Gen Model form. In addition, for wind/inverter-based
generators, an aggregated machine representation is acceptable as a single Machine ID (if that is the best way to
represent the generator).

Regarding the field for Energy Source Code as stated in the EIA-860 filing, Gen Model is currently only looking
for the primary fuel. However, it is recognized that EIA-860 entry requires that the Generator Owner identify primary
and secondary fuels for dual-fuel units. You may provide comments when the completed forms are submitted to
indicate a secondary fuel source.
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Figure 17 show the remaining portions of the Synchronous Generator form and ask for various parameters necessary
for steady state and short circuit model builds.

Unsaturated Reactances

Negative Sequence, X2(i) *

Saturated Reactances

Saturated Sub-Transient, X'div) *

Synchronous Reactance, Xd(v) *

Zero Sequence, XO(v) *

Resistances

DC Armature, Ra [Ohms] *

Negative Sequence, R2 *

Zero Sequence, XO(i) *

Transient Reactance, X'di¥) ~

Negative Sequence, X2(v) ~

Positive Sequence, R1 *

Zero Sequence, RO *

[ Back |[ saveorar |[ submic |

Figure 17. — Synchronous Generator screen for previously existing submission

Figure 17 - Synchronous Generator Form - Generator Parameters

Figure 18 - Synchronous Generator Form - Gen Parameters Cont.

Once Synchronous Generator data is completely and accurately entered, clicking “Submit” will take you

back to the Plant Form Navigation Screen with the status of the Synchronous Generator Form as either “In Progress”

or complete, depending on whether or not all of the synchronous generator and step up transformer entries were
submitted. If there are additional generators/transformers that need to be added, click the pencil icon and follow

the steps outlined above to add additional generators or transformers.

If the user chooses ‘Add/Review Existing Data’ to make a submission, a different user interface is displayed as shown in
Figure B with the data that was previously submitted. GOs will need to review the data and either certify or request for a

data change.
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Synchronous Generator

Back Sul
General Infarmation Review your data for completeness and accuracy
Synchronous Generator Last Update:03/08/2024
Attachment Line Data
Synchronous Generator Step-Up Transformer
Maximum Facility Output
| Dynamic Data Machine Id Progress Actions. Transformer Id Progress Actions
| Revlew AT In Progress ?\ @ @ ALT GSU1 In Progress " 7\ [i

Synchronous Generator: ALT 1

Individual generator capability Saturated Reactances Resistances
Machine Id * Energy Source Code * Saturated sub-transient reactance, Transient Reactance, Xdiv) DC armature resistance, Ra Positive sequence, R1
ALT 1 WS xdiv) * 0.209000 0.002800 0.602800

0. 140000
Prime Maver Cade * Terminal Voltage (KV) * Megative sequence, X2{v} Negative sequence, RZ Zera sequence, RO
5T 13, 800000 Synchronous Reactance, Xdiv} 0.157000 0.018000 0.001800

1.875000

Zero sequence, KOIv)
0.077000

Certification of Accuracy
Piease confiem that the information provided fs accurate and camplete. In instances of inaceurate of incomplete data, you may
request a data change. Your selection below wil confirm your data is accurate and complete or a change i needed.

1 have reviewed the information and certify the data.

O 1 request a cata harge.
Comments *

xzc

Figure B — Synchronous Generator Screen with existing submission

Step-Up Transformer

Step-Up Transformer

Transformer Id & Status * Action

ST1 In Progress @ @

In Progress

Submit Step-Up Transformer o ]
data for

Select Generator Machine ID(s) for this Transformer

@ ) @ .

Available Machines Machines Assigned

to Transformer
Synchronous

Generator 5G2

Synchronous

Generator 1001

)
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Figure 22 — Select Generator Machine ID for this Transformer

To fill out data for the GSU, once again click the pencil for “Synchronous Generator Parameters” as shown
in Figure 4. In the drop down box, this time select “Step-Up Transformer” and the form for a transformer will appear
as shown in Figure 22.

Where it states “Select Generator Machine ID(s) for this Transformer”, select the generator(s) that are
associated with this Step-Up Transformer.

Upon completely and accurately filling out the form and clicking submit, the user will be taken back to the
Plant Form Navigation screen. Additional transformers can be added in a similar fashion to the Synchronous
Generators. Data can be edited or deleted for any submitted generators or transformers.

When entering information for the Generator Step-Up Transformer Form, there are a few fields that require
additional attention. For the “Select Transformer Windings” field, the options are either “Two Windings” or “Three
Windings”. When the “Three Windings” option is selected, the MVA Base field expands (shown in Figure 23) to be
able to provide the MVA base information for all three windings if they are provided on different MVA bases.

Generator Step-Up (GSU) Transformer Form

Transformer Id *

Select Transformer Windings Three Windings 5
MVA Base high-side to low-side *

MVA Base high-side to tertiary { ]

MVA Base low-side to tertiary

Generator Step-Up (GSU) Transformer Form

Transformer Id * ‘

Select Transformer Windings * [Two Windings v |

MVA Base * ' |

Figure 23 - Select Transformer Windings (2 or 3 Windings)

Similarly for Transformer Ratings as shown in Figure 24, depending on the amount of ratings that are
provided, the fields will expand to allow the user the ability to provide cooling designation and MVA rating
information with respect to the number of windings. For ease of use, there is a checkbox called “Same Rating Set
for all three Windings” shown on Figure 24, which will automatically populate the rating for the remaining windings
if those values are the same.
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For more information on the different types of cooling class designations and what they stand for, click on
the question icon to the right of the Transformer Ratings bolded text as shown in Figure 24.

The fields shown in Figure 25 are Transformer parameter information relevant to NERC TPL-007 standard.
The K-Factor is not available for many transformers that were built before much was known about GIC. If the K-
Factor is not known for a particular transformer, the GO can enter a value of 0.0. PJM will determine a value to use
based on the other transformer parameters. The GO should indicate in the Comments field that the K-Factor is
unknown.

Transformer Ratings @

How many ratings does the transformer have? *

(:) One rating (:' Two ratings o Three ratings

@ne Rating Set for all three windings *

High Winding Low Winding Tertiary Winding
Rating 1 * Rating 1 * Rating 1 *
[‘select coolin ~ ] [ MVA [Select coolin ~ ] ]MVA Select coolin: v ] [ MVA
Rating 2 * Rating 2 * Rating 2 *
[Select coolin' v J l J MVA \:Select coolin v { ‘ MVA lSelect coolin: ¥ \ [ MVA
Rating 3 * Rating 3 * Rating 3 *

|’ Select coolin® + | [MVA \’Select coolin | ‘ ] MVA | Select coolin: + \ MVA

Figure 24 _ Transformer Ratings

Frequently Asked Question - Regarding Transformer Ratings - My transformer ratings sheet provides the same
cooling class designation at 2 different temperatures, which should | use?

0 Use the temperature that is consistent with your transformer ratings methodology under FAC-008.

General Transformer Parameters

Core Type * [Select 2 ‘
K factor (0 <= K <=2) * [ \
Geo.mag»r\etically Induced Current (GIC) Blocking ‘ Select 2 1
Device L

Figure 25 _ General Transformer Parameters
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For each Generator Step-Up Transformer, please provide necessary diagrams or pictures that are helpful for
modeling transformers for the field shown in Figure 26. Some examples of what is being requested can be shown in
Figure 99 and Figure 100. If photos or screenshots of Step-Up Transformer Nameplate or of the Current Fixed Tap
Settings are not easily available, providing a Transformer Factory Test Report is also acceptable.

Windings

Photo/Picture of GSU Nameplate, Drawing, and Physical Tap Choose
Position information * + File

(e.g., Transformer Factory Test Report)

Figure 26 — Request for Transformer Factory Test Report / GSU Information

An example of a “Step-Up Transformer” for a Synchronous Generator, can be seen in Figure 96 which shows
a Plant with Synchronous Generators. The Step-Up Transformer is shown on the one-line as the “Generator Step-up
Transformer”. An example of a Step-Up Transformer for the purposes of submitting data for Gen Model is shown in
Figure 27 and Figure 28. This example will be used to demonstrate how to fill out the related transformer fields.

’ Generator Step Up (GSU) Transformer
Example

Nominal Voltages - 230/20 kV

ULTC Located on the High Side of the
Transformer

Tap is fixed to the 241.5 kV

Voltage Tap Position

Figure 27 — Example of Transformer (GSU) and ULTC

Generator Step Up (GSU) Transformer
‘ Example

Transformer has 5 Total Tap Positions
(on High Side)

(1.05 pu Maximum Tap)

1.0 pu Nominal Tap @ 230 kV
(0.95 pu Minimum Tap)
Normal Tap Voltage - 241.5 kV
Min Tap Voltage - 218.5 kV
Max Tap Voltage - 241.5 kV
Step Size - 2.5 %

Figure 28 — Example of Transformer (GSU) Continued
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Is there an Under Load Tap Changer (ULTC)? *

o Yes ICI No

Location of the ULTC * High-Side ¥

Figure 29 _ ULTC Question Prompt

Is there an Under Load Tap Changer (ULTC)? *

f\_/\ Yes o No

GSU set to the Neutral Tap Position? *

C) Yes o No

Where is the tap located that is not set on the

High-Side \
Neutral Tap position? * L

Figure 30 — ULTC Question Prompt — (No ULTC Selected)

The questions shown in Figure 29 and Figure 30 are fields that will help clarify how the Generator
Step-Up Transformer is currently operating and ensuring that PJM has this represented correctly in our
various models.

In Figure 29, we are looking to confirm if there is an “Under Load Tap Changer” (ULTC) (also known
as an on-load tap changer). If there is a ULTC, indicate where it is located with respect to the transformer
itself. If yesis selected, the options for the location include “High-side” which represents the higher voltage
side of the transformer, “Low-side” which represents the lower voltage side of the transformer, and
“tertiary” which represents the tertiary side of the transformer. “Tertiary” only appears as an option if the
transformer is selected as a “Three-winding” transformer. It is common for Wind and Solar installations to
have ULTCs to control the bus voltage.

If there is no ULTC identified as shown in Figure 30, the GSU could still be set to an Off-load tap
position (OLTC) that is different to the nominal voltage tap on one winding. Therefore, if the GSU is not set
to the neutral tap position, PJM needs this information to accurately represent this in our models. If the
OLTC s different to the nominal voltage tap, please indicate what side of the transformer that this is located.
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Winding Voltages (kV)

High-Side Nominal Neutral * KV

Low-Side Nominal Neutral * kV

High-Side

Normal Tap Voltage Setting * 241.5 | kV

Min Tap Voltage Setting * 218.5 | kV
Max Tap Voltage Setting * 241.5 | kV
Transformer Step Size * %

Figure 31 — Transformer Voltage Settings

Continuing with the GSU example shown in Figure 27 and Figure 28, a ULTC is located on the high side of
the transformer. Therefore, the information would be filled out as shown in Figure 31. Regarding the Normal Tap
Voltage setting, that is the tap that the transformer is set normally set to when the generator is operating.

Figure 32 shows questions relating to the “Winding Connection Types”. Provide the most accurate
description for each side of the transformer and provide additional comments as needed.

Winding Connection Types (Delta, Wye, Wye Gnd, etc)

High-Side * | Select - ]
Low-Side * {Se(ect » ]
Tertiary * [Select bd ]
Autotransformer * Select - ]

Any Additional Comments on the Transformer?
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Figure 32 —Winding Connection Types (Delta, Wye, Wye Gnd, etc.)

Gen Model has the ability to automatically calculate transformer impedances using Z% and Transformer

Load Loss if the impedances are unknown. If the impedances are known, they can be manually entered. Either option
can be selected as shown in Figure 33.

Impedances

Provide Impedances Options * Select i3 1

R & X known

Z (% impedance) & Load Loss

Figure 33 — Transformer Impedance Options

Important Note - If the Generator Step Up Transformer selected is a single phase transformer instead of a three

phase transformer - Please select the “R & X Known” option ONLY. The “Z (% Impedance) & Load Loss” option
is currently designed only for 3-phase transformers.

Generator Step Up (GSU) Transformer
Example

il H, ’|' MVA Base =40 MVA

2% Impedance = 15% @ 40 MVA
(Both + and 0 Sequence)

Transformer Load Loss (kW) =
150 kW (Both + and 0 Sequence)

Figure 34 — Example of Calculating GSU Impedance w/ %Z and Load Loss

By selecting “R & X known”, the R and jX values for the transformer impedances can be entered manually
as shown in Figure 35. There is no automation when selecting this option.
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Impedances

Provide Impedances | REXKiGwn < ‘
Options *

Positive Sequence Impedances (All values in PU on Transformer
MVA Base at nominal winding voltage)

R X X/R

High-Side to Low-Side @
(PU) *

Zero Sequence Impedances (All values in PU on Transformer
MVA Base at nominal winding voltage)

R X X/R

High-Side to Low-Side @ ] ( ]
(PU) *

Figure 35 — R and jX known - Transformer Impedance Option

The “Z (% Impedance) & Load Loss” option allows for some automation to calculate R + jX of the
transformer based on %Z impedance based on the GSU’s MVA base and the transformer load loss value.
An example transformer with sample parameter values as shown in Figure 34. This information should be
available from the Transformer Test Report. An example of values found on a Transformer Test Report can
be shown in Figure 38.

As shown in Figure 36 and Figure 37, the calculations for the impedance rely on the MVA base, 2%
Impedance, and Transformer Load Loss. Once the values are saved by hitting “Save Draft”, the R and jX
values are automatically calculated as shown in Figure 39.

Select Transformer Windings * ‘ Two Windings = 1

MVA Base * [ 40 |

Figure 36 — Z% Impedance and Load Loss (kW) known — Selecting MVA Base
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Impedances

Provide Impedances Options * 7 (% impedance) ~ ‘

Positive Sequence Zero Sequence

Z% Impedance Z% Impedance

High-Side to Low-Side * | 15

High-Side to Low-Side *

Transformer Load Loss Transformer Load Loss
High-Side to Low-Side * ‘ 150 | kW High-Side to Low-Side * KW

Figure 37 — Z% Impedance and Load Loss (kW) known - Transformer Impedance Option

Base Rating: (540000) kVA

Tap Positions: LV: NOM

Losses Total

Tap Current Voltage Power Corrected | Losses

Position | rms kV rms kW %R %X Y%Z 85 °C 85 °C
1+ 1 i

%)) 0.212 14.716 | |14.718 | ; 1331.836
3 —

Figure 38 — Example of Z% Impedance and Load Loss (kW) values from a Test Report

Positive Sequence Impedances (All values in PU on Transformer MVA Base
at nominal winding voltage)

These calculated fields will be populated once the form is saved with the mandatory data. Please review and confirm the
impedance data.

R X X/R

High-Side to Low-Side (PU) * @ [ 0.003401][ 0_136019] 39.989715

Zero Sequence Impedances (All values in PU on Transformer MVA Base at
nominal winding voltage)

These calculated fields will be populated once the form is saved with the mandatory data. Please review and confirm the
impedance data.

R X X/R

High-Side to Low-Side (PU) * @ [ 0.003401][ 0.136019] 39.989715

Figure 39 — Z% Impedance and Load Loss (kW) known — Calculation - Transformer Impedance Option
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The “Z (% Impedance) & Load Loss” option automation should work for most scenarios as long as the required
parameters are filled out. Either option is acceptable.

Figure 40 shows the fields that relate to DC Winding Resistance and Substation Grounding. Regarding the
“Substation grounding DC resistance”, PJM is looking for the DC resistance of the substation grounding grid itself.

DC Winding Resistance

Transformer High Winding DC Resistance ‘ ]
(ohms/phase) *

Transformer Low Winding DC Resistance [ ]
(ohms/phase)
Transformer Tertiary Winding DC { ]

Resistance (ohms/phase)

Substation Grounding

Substation grounding DC resistance {
(ohms) *

Figure 40 — DC Winding and Substation Grounding Information

Once Step-Up Transformer data is completely and accurately entered, clicking submit will take you back to
the Plant Form Navigation Screen with the status of the Synchronous Generator Form as “Complete.” If there are
additional generators/transformers that need to be added, click the pencil icon and follow the steps outlined above
to add additional generators or transformers.

If the user chooses ‘Add/Review Existing Data’ to make a submission , a different user interface is displayed as shown in
Figure C with the data that was previously submitted. GOs will need to review the data and either certify or request for a
data change.

Review your data for completeness and accuracy
Last Update:03/08/2024

synchronous Generator Step-Up Transformer

Machine id Progress Actiens Transformer Id Progress Actians

pen o rogress (=) () (&) A osur i progress (=) (#) (@)

Step-Up Transformer: ALT GSU1

Synchronous Generator ALT 1 DC Winding Resistance

High Winding DC Resistance
- d

Rating 1 *
52.000000

Rating 2
69.30000¢

ically Induced Current (GIC) Blocking

M Base -
52.060000 Rating 3 *
36. 700000 Impedances

Impedances Options *
RX

ments on the Transfarmer?

Certification of Accuracy

Please confirm that the infe ovided is sccurate and complete. In instances of inaccurate or incomplete data, you may
request a data change, You jon below will confirm your data is accurate and complete or a change is needed,

n and certify the data,

Figure C — Transformer Screen for existing submission
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Inverter Based Parameters

A Simplified one-line diagram representing a general substation layout seen at generating stations with
Inverter Based Units and can be viewed on the Maximum Facility and Seasonal Output Data form when the user
clicks on the Question Icon as shown in Figure 52.

The intent of this one line to help clarify the differences between the terms “Main Transformer”, “Inverter
Based Transformer”, and “Wind Farm Transformer” that are used in Gen Model. This one-line which is shown in
Figure 98, is an example which may or may not represent your particular unit exactly and should be used only as a
reference.

For a plant that is inverter based, generally the “Not Applicable” button should checked for “Synchronous
Generator Parameters” and “Wind Farm Parameters.” Note that if you have entered data for either and click the
“Not Applicable” button it will remove any data entered. To begin filling out the form, click the pencil icon under the
“Actions” column in the Inverter-Based Parameters row indicated by the red arrow in Figure 41.

Generator Data Forms
Form ¢ Form Status $ Actions Not Applicable
General Information Not Started @
'S)irrw;r;]r;):ec:’t;s Generator — 7
Inverter-Based Parameters Not Started _ C:l
Wind Farm Parameters Not Started /s
gx;r::g;:cility and Seasonal ot Searte
Circuit Breakers and Relays Not Started @ D
Main Transformer Not Started L)
Load Transformer Not Started U
Attachment Line Data Not Started
Additional Data Files @

Figure 41 — Plant Form Navigation Screen after entering Inverter Based Parameters

To add an inverter based generator, click the drop down menu and pick “Inverter Based Generator” from
the drop down, shown in Figure 42.

[} Inverter Based Generator
Machine ID % Status ¥
No records found.
Inverter Based Transformer
Transformer Id ¢ Status &

No records found.

Select - | «
data for S

Inverter-Based Generator

Submit

Inverter-Based Transformer

Figure 42 — Inverter Based Parameters Screen
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Inverter-Based Generator

If there are multiple inverter based generators at a plant, each machine ID needs to be entered on a separate
generator basis. An example of this can be seen in Figure 43. Figure 44 shows the list of questions that are a part of
the Inverter Based Generator section.

If you have Voltage or Frequency Relays installed that need to be reported for Compliance purposes, select
yes to the radio buttons as shown in Figure 45. Please provide all settings and reactive curves as necessary.

Machine Id ©

Figure 43 - Machine ID Example for Inverter Based Generators

Nominal Output Current [

at full load per Inverter
(Amps) ~

Maximum Fault Current

Output from the
Inverter (Amps or per

Prime Mover Code Select

'

Energy Source Code * Select

)

Type of Inverter Based ]
Technolo e.g. solar,
o { ? How fast can the
storage, etc.)
Inverter be

di ected f th
Specify Manufacturer of i khesantliaitloh

z system subsequent to a
Inverter

fault? (cycles) *

Specify Model * Voltage relays installed *

Ovws Ono

MW Value per Inverter

(Nominal Rating) (MW) * Frequency relays installed *

10 Yes (_) No

Total Number of
Inverters *

Terminal Voltage (KV) *

JUUUUL

Figure 44: Inverter Based Parameters Form
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I
Voltage relays Voltage relay
installed * settings *
o Yes O No ]
Please provide a reactive Choose
capability P/Q curve for the + File
inverter *
Frequency relays Frequency relay
installed * settings *
o Yes () No ‘
Please upload the document Choose
showing frequency and voltage + File
relay settings for the model *

Figure 45: Inverter Based Parameters Form — Voltage/Frequency Relays Installed

Once Synchronous Generator data is completely and accurately entered, clicking “Submit” will take you
back to the Plant Form Navigation Screen with the status of the Synchronous Generator Form as either “In Progress”
or complete, depending on whether or not all of the synchronous generator and step up transformer entries were
submitted. If there are additional generators/transformers that need to be added, click the pencil icon and follow
the steps outlined above to add additional generators or transformers.

If the user chooses ‘Add/Review Existing Data’ to make a submission, a different user interface is displayed as shown in
Figure D with the data that was previously submitted. GOs will need to review the data and either certify or request for a

data change
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Inverter Based

]

Back Submissions Gen Model - User Guide|

General Information

| Review your data for completeness and accuracy

Synchronous Generator

| Last Update:04/29/2024

Inverter Based

Inverter Based Generator

wind Farm

Attachment Line Data

Maximum Facility Qutput

Load Transformer

Dynamic Data

Review

Machine Id Progress
HLD_0_6kV2 In Progress
Inverter-Based Transformer: EG9
Inverter-Based Transformer: EG9 Ratings

Transformer Id
have?

EGS

Transformer Windings *

Two Wine

MVA Base *

19.000000

General Transformer Parameters

K factor (0 <= K <= 2)

Geomagnetically Induced Current (GIC)
Blocking Device *

yes

Hows many ratings does the transformer

Inverter Based Transformer

Actions

Windings

Photo/Picture of GSU MPT 1.JPG
Nameplate, Drawing,

and physical Tap

Position information

Is there an Under Load Tap Changer (ULTCR  Wye

GSU set to the Neutral Tap Position? *

Where is the tap located that is not set on
the Neutral Tap position? *

Winding Voltages (kV)
High-Side Nominal Neutral *

1.000000 kv

Low-Side Nominal Neutral *

1.000000 kv

Low-Side Nominal Neutral *

1.000000 kv

Low-Side

Normal Tap Veltage Setting *
1.000000 kV
Min Tap Voltage Setting *

1.000000 kv

Max Tap Voltage Setting *
1000000 kV
Transformer Step Size *

1.000000

Transformer Id

Progress

In Progress

Winding Connection Types
High-Side *

Low-Side *

Autotransformer *

Any Additional Comments on Transfermer?

Impedances
erovide Impedances Options *

) & Load Loss

Positive Sequence

Z% Impedance

High-Side to Low-Side *
000000

Transformer Load Loss

ide to Low-Side *

00 kY

Actions

Zero Sequence
7% Impedance
High-Side to Low-Side *

000000

Transformer Load Loss
High-Side to Low-Side

DC Winding Resistance

Transformer High Winding DC Resistance
(ohms/phase) ©

1.000000

Transformer Low Winding DC Resistance
(ohms/phase)

Transformer Tertiary Winding DC Resistance
(ohms/phase}

Substation Grounding

Substation grounding DC resistance
{ohms) *

000000

Figure D — Inverter Based Generator Screen for existing submission

Inverter-Based Transformer

The transformer data form for Inverter Based Plants is the same as the Synchronous Generator Step Up

Transformer section.
transformer data.

Therefore, refer to the Step-Up Transformer section for guidance on how to fill out

An “Inverter Based Transformer” as shown in Figure 98 steps up from individual inverter terminal voltage

(i.e. 690 volts) to a collector system voltage (i.e. 34.5 kV) and then a Main Transformer will step from collector system

voltage to Transmission System voltage (i.e. 345 kV).

If required data is missing or data is outside the constraints of the box, the form will alert you. If the form

is complete, you will be returned to the Plant Form Navigation screen and the form status for the “Inverter Based

Parameters” form will be “In Progress”. A transformer must be submitted for wind farms in order for the status to

be complete, so you will have to return to the Inverter Based Parameters form.

Once transformer data is completely and accurately entered, clicking “Submit” will take you back to the

www.pjm.com | For Public Use

PJM Gen Model Users Guide

31| Page



PJM Planning Center: Gen Model User Guide

Plant Form Navigation Screen with the status of the Inverter Based Generator Form as either “In Progress” or

“complete”, depending on whether or not all of the inverter based generators/transformers entries were submitted.
If there are additional Inverter based generators/transformers that need to be added, click the pencil icon and follow

the steps outlined above to add additional inverter based generators or transformers.

If the user chooses ‘Add/Review Existing Data’ to make a submission, a different user interface is displayed as shown in
Figure E with the data that was previously submitted. GOs will need to review the data and either certify or request for a

data change

Inverter Based

E

Back Submissions  Gen Model - User Guide

General Infarmation

‘ Review your data for completeness and accuracy

Synchronous Generator

‘ Last Update:04/29/2024

Inverter Based

Inverter Based Generator

wind Farm

Attachment Line Data

Machine Id Progress

Maximum Facility Output

HLD_0_6kv2 In Progress

Load Transformer

Dynamic Data

Review

Inverter-Based Transformer: EG9

Inverter Based Transformer

Actions Transformer Id Progress

Inverter-Based Transformer: EG9 Ratings Windings
Transformer 1d How many ratings does the transformer  Photo/Picture of GSU MPT 1.JPG
oo have? * Nameplate, Drawing,

Transformer Windings *

Two Windings
VA Base *
19.000000
General Transformer Parameters

Core Type *

Three Phase

K factor (0 <= K <=2)

Geomagnetically Induced Current (GIC)
Blocking Device

yes

and Physical Tap
Position information

Is there an Under Load Tap Changer (ULTC)?

GSU set to the Neutral Tap Position? *

Where is the tap located that is not set on
the Neutral Tap position? *

Winding Veltages (kV)
High-Side Nominal Neutral *

1.000000 kv

Low-Side Nominal Neutral *

1.000000 kv

Low-Side Nominal Neutral *
000000 kV

Low-Side

Normal Tap Voltage Setting *

1.000000 kv

Min Tap Voltage Setting *

1.000000 k)
Max Tap Voltage Setting *
1.000000 kv

Transformer Step Size *

1.000000

In Progress

Winding Connection Types

High-side *

Low-Side *

Autotransformer *

Any Additional Comments on Transformer?

Impedances

Provide Impedances Options *
Z (% impedance) & Load Loss
Positive Sequence

% Impedance
High-Side to Low-Side *

Transformer Load Loss
High-Side to Low-Side *

1.000000 k¥

Actions

Zero Sequence
7% Impedance
High-Side to Low-Side *

1.000000

Transformer Load Loss
High-Side to Low-Side *
000000 kW

DC Winding Resistance
Transformer High Winding DC Resistance
{ohms phase) *

000000

Transformer Low Winding DC Resistance
(ohms/phase)

Transformer Tertiary Winding DC Resistance
(ohms /phase)

Substation Grounding

Substation grounding DC resistance
(ohms) *

1.000000

Figure E — Inverter Based Transformer Screen for existing submission

Wind Farm Parameters

A Simplified one-line diagram representing a general substation layout seen at generating stations with
Inverter Based Units and can be viewed on the Maximum Facility and Seasonal Output Data form when the user

clicks on the Question Icon as shown in Figure 52.

In general for a plant that contains a wind farm, the “Not Applicable” button should checked for

“Synchronous Generator Parameters” and “Inverter Based Parameters.” Note that if you have entered data for
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either and click the “Not Applicable” button, it will remove any data entered. To begin filling out the form, click the
pencil icon under the “Actions” column indicated by the red arrow in Figure 47.

3 Generator Data Forms
Form % Form Status $ Actions Not Applicable
General Information Not Started
7
Inverter-Based Parameters Not Started s
Wind Farm Parameters In Progress h D
r(\)l\z:;r::tugmat:cility and Seasonal NoE Staitad
Circuit Breakers and Relays Not Started @ O
Main Transformer Not Started D
Load Transformer Not Started @ Cl
Attachment Line Data Not Started @
Additional Data Files @

Figure 47 _ Selecting Wind Farm Parameters Form

Wind Farm Generator

To add a generator, select “Wind Farm Generator” from the drop down shown in Figure 48 and the form,
shown below will load underneath.

- Y Planning Center
Wind Farm -
Wind Farm Generator
Machine ID ¢ Status & Action
DSP In Progress. Pe®

Wind Farm Transformer
Transformer Id ¢ Status & Action

No records found.

Submit Select v ‘
[LETER T S —

Wind Farm Generator

Wind Farm Transformer

Figure 48 —Wind Farm Screen
The Wind Farm Generator data form for Wind Farm Plants is the same as the Inverter Based Generator
section. Therefore, refer to the Inverter-Based Generator section for guidance on how to fill out generator data.

If the user chooses ‘Add/Review Existing Data’ to make a submission, a different user interface is displayed as shown in

Figure F with the data that was previously submitted. GOs will need to review the data and either certify or request for a
data change
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Wind Farm
Back Submissions
1l Infarmation .

General Informtio Review your data for completeness and accuracy

Wind Farm Last Update:03/08/2024

Attachment Line Data

‘Wind Farm Generator Wind Farm Transformer

Maximun Facility Output
Clrcvit Breaker Machine Id Progress Actians Transformer Id Progress Actions
Main Transformer WTG 2-27, 30-34, 38, 39, 41, 42, i = WTGSU 2-27, 30-34, 38, 39, 41, ' =1
Dynaric Data 4450, 5459 In Progress (r [#] (& 2, 4450, 5459 In Progress (r] [#] @]

yw—— - - o " ~
Review WIG7, 9, 16, 17, 41, 44, 48 In Progress. Rl (2] (W WTGSU-7, 9, 16, 17, 41, 44, 48 In Progress (] [ (W

WIG-8,10, 19, 27, 46, 87 In Progress r| (/] (@) WIGSU-8,10, 19, 27, 46, 87 n Progress (&) [#) (@

Wind Farm Generator: WTG 2-27, 30-34, 38, 39, 41, 42, 44-50, 54-59

Wind Farm Parameters

Machine Id * Spacify Manufacturer Terminal Voltage (K¥) * Control Mede *
WTG 2-27, 30-34, 38, 39, 41, 42, 44-50, 54-59 Gamesa 6.900000 VoL TR

Frime Mover Code * Spacify Mael Type 4 turbine Voltage relays installed
wr GI4 2.1 MW folse true

Energy Scurce Code * MW Value: per Turbine {Nominal Rating) Stator Resistance, R1 {Ohms) Valtage rel
whD 2100000 $99.000000 oRU 1

0.080 for

Number of Turtines - Satu +Transient Reactance, Kdiy) * Type
Froguency relays installed *

dditional Wind Farm Campensatian *

Figure F - Wind Farm Generator Screen for existing submission

Wind Farm Transformer

The transformer data form for Wind Farm Plants is the same as the Synchronous Generator Step Up
Transformer section. Therefore, refer to the Step-Up Transformer section for guidance on how to fill out
transformer data.

A “Wind Farm Transformer”, as shown in Figure 97, steps up from individual inverter terminal voltage (i.e.
690 volts) to a collector system voltage (i.e. 34.5 kV) and then a Main Transformer will step from collector system
voltage to Transmission System voltage (i.e. 345 kV).

If required data is missing or data is outside the constraints of the box, the form will alert you. If the form
is complete, you will be returned to the Plant Form Navigation screen and the form status for the “Wind Farm
Parameters” form will be “In Progress”. A transformer must be submitted for wind farms in order for the status to
be complete, so you will have to return to the Wind Farm Parameters form.

Once transformer data is completely and accurately entered, clicking Submit will take you back to the Plant
Form Navigation screen and will show the status of the Wind Farm Parameters Form as “Complete.” If there are
additional Wind Farm generators/transformers that need to be added, click the pencil icon and follow the steps
outlined above to add additional inverter based generators or transformers.
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Maximum Facility and Seasonal Output Data

Background on Need

This form is the newest addition to Gen Model. The Summer/Winter Output values that were originally
placed in the individual forms (Synchronous Generator, Wind Farm Generator, Inverter-Based Generator) along with
questions related to the Maximum Facility Output (MFO), have been moved into this form.

PJM is a Planning Coordinator and Transmission Planner under NERC requirements. In its role, PJM is
responsible for accurately modeling the bulk electric power system and applicable non-bulk electric power system
located within PJM’s footprint. One of the responsibilities necessary to accomplish this task is to accurately model
generation. To accurately model a generator, conformity of generator parameters is needed between the
interconnection agreement (IA), which establishes rights and requirements, and the data a generator is required to
provide PJM for modeling purposes.

PJM also has compliance obligations under MOD-032 and one of those is verification of the data used to
build our models. As the NERC PC and TP, PJM is now responsible to obtain accurate generator owner data. Prior
to MOD-032, TOs worked directly with the GOs to obtain data under MOD-010 and MOD-012.

PJM is verifying alignment with GO rights and requirements under agreements, to the data submitted under
Gen Model, to the data currently in PJM’s power flow, dynamic, and short circuit models. The goal is to obtain fidelity
among all three. By tying data with the interconnection agreements, PJM can confirm the ownership transfer
delineations. Under MOD-032 each facility owner is required provide PJM the data regarding their interconnection
facilities.

In addition to confirming the interconnection agreement, PJM is requiring the GOs to specifically validate
their MFO, Power Factor (PF) and Leading and Lagging requirement values, and the measurement location of the
generator output per the interconnection agreements.

MFO establishes the limits for both real and reactive capability that PJM Planning has studied a generating
unit. The MFO or maximum net power a generator can inject onto PJM’s system, is the upper limit studied in
Planning.

Afacility’s gross electrical output generation curve is at pre-assumed conditions. Generally, those conditions
are provided by the original equipment manufacturers (OEM) at rated thermal input and generally assume ideal
facility conditions; for example no condenser fouling, no equipment degradation. A gross electric output curve is
driven primarily by thermal input and ambient conditions. Gross electric output curves are provided at the generator
leads and represent the gross electrical output of the generator.

Net electrical output is determined by subtracting the generator’s auxiliary load and station power (station
parasitic loads) from the gross output. Power losses between the generator and the point where the power is
delivered to the system, or Point of Interconnection (POI), must also be subtracted. If the measurement is at the low
side of the generator step-up transformer (GSU) the meter reading must be mathematically adjusted to reflect the
power delivered to the POI on the high side of the GSU. By subtracting the auxiliary load, station power, and losses
(i.e., loads) from the gross electric curve, the resultant curve represents the maximum net electric output curve (refer
to Figure 49, which assumes constant parasitic loads).
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Figure 50 shows a typical Seasonal Generator Output plotted against Ambient Temperature. In general, the
MPFO value, is greater or equal to the Winter output value. The winter output typically should be greater than the
Summer output.

Ambient Temperature Effect on Gross and Net Electrical Output

'y
1050

Cross Electrical Ouput Curve
MW 1000
950

v

0° 95°

Ambient Temperature (F)

Figure 49 — Ambient Temperature Effect on Gross and Net Electrical Output

Net
MW
Spring
Fall

Shoulder

Light Load

Ambient Temperature

Figure 50 — Seasonal Generator Output (MW) against Ambient Temperature (F)
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Submitting Data for Max Facility & Seasonal Output Form

In order to begin this form, you will need to at least have saved an In-Progress “Synchronous Generator”,
“Wind Farm Generator”, or “Inverter-Based Generator” form as shown in Figure 51. In this example, a generator
“UN1” is at least in the “In-Progress” stage.

Maximum Facility and Seasonal Output Data

Machine ID % Status ¢ Action

No records found.

Submit [ Select v | @

Figure 51 — Max Facility & Seasonal Output Data Form — Unit 1

Each generator (Machine) requires their own Maximum Facility and Seasonal Output form data to be
completed. As shown in Figure 52, if a “Max Facility & Seasonal Output” form has been created for all generators, it
will show the message “No Available Generators”.

Maximum Facility and Seasonal Output Data

Machine ID + Status ¥ Action
1001 In Progress [EI
SG2 In Progress @@
Submit No Available Generators J @

data for

Figure 52 — Max Facility and Seasonal Output Form — No Available Generators

One Line Diagrams

A Simplified one-line diagram for each of the different generator types (Synchronous, Wind Farm, and
Inverter-Based) as shown in Figure 53, is included when the user clicks on the Question Icons as shown in Figure 52.

Those one-line diagrams are also included within this document for ease of use.

*  Figure 96 — Synchronous Generator
*  Figure 97 — Wind Farm Generator

*  Figure 98 — Inverter Based Generator

These one-lines are examples of a simplified generator station, which may or may not represent your
particular unit exactly and should be used only as a reference.
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One-Line Diagrams

B &

SYNCHRONOUS GENERATORS

1
ION (POI) GE
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The nuf
will v.

Figure 53 — One-Line Diagrams in Gen Model

Interconnection Agreement Related Questions

There is a group of questions under “Interconnection Agreement Information” section which relate to the
interconnection agreement of the generator to PJM.

To be clear, it is possible to have more than one generator associated with a single MFO/ISA document. It
is OK to attach the same document again for each generator.

The question “Identify Agreement that allows interconnection to PJM” is asking the user to indicate the
agreement that the customer has made to PJM that allows the unit to generate into the PJM system. If none of the
options are applicable to the generator scenario as shown in Figure 54, select “Other”. If “Other” is selected, please
provide additional relevant information.

Identify Agreement that allows interconnection to PJM * ( Other

Select
PJM Interconnection Service Agreement (ISA)

Interconnection Agreement(s)

Power Purchase Agreements

Figure 54 _ Agreement for Interconnection to PJM Options

Regarding the question, “Confirm Interconnection Agreement Documentation”, the following
considerations should be noted:

e It is preferred to include an attachment which contains the latest active agreement relating to the
specified generator. This should be attached to the “Interconnection Agreement Documentation”
field.

e If the generator went through the PJIM Queue Process, please provide EITHER the PJM Queue #,
AND/OR a link to the PJM ISA/WPMA Link.

o You can search https://pjm.com/planning/services-requests/interconnection-queues to

identify a PJM Queue number.
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o Ifthe generator had an in-service uprate that went through the PJM Queue, provide the latest
uprate ISA that indicates the currently effective MFO.

o If the generator predates the PJIM Queue, but an in-service uprate went through the PIM
Queue, provide the uprate ISA that indicates the currently effective MFO.

= A generator can only have a single IA or ISA of record. PJM is only
seeking the current, active interconnection agreement. PJM does
not require any IA or ISA that has been superseded through
subsequent interconnection queue activity.

* Ifnosuchinterconnection document for the specified Generator exists or is currently available, select
“Other” where it says “ldentify Agreement that allows interconnection to PJM” AND also provide
reasoning in the field that indicates “If no Agreement and/or documentation, provide reasoning”.

o PJM is requesting an explanation as to why no interconnection agreement exists. If no
interconnection agreement exists, SPMS will refer the matter to the Law Department
recommending a non-queue ISA get established.

*  For projects that received an ISA or WMPA, PJM is only requiring the GO provide the queue position
associated with the active agreement. For those GO units that have not been through the queue, PJM
requests either a scanned PDF or a link to publicly available IA.

e Ifthe generating unit is operating under a Power Purchase Agreement (PPA), the customer may redact
all business sensitive information, but must provide the interconnection requirements.

Confirm Interconnection Agreement Documentation *

—_—
—

™

D/ Niio1io B ndlor
ter PJM Queue #, and/oi

A/ WMPA link.

Interconnection Agreement Documentation 4 Choose File

le, please attach Interconnection agreemen

m 3

If no agreement and/or documentation, provide reasoning.

Figure 55 — Interconnection Agreement Information Fields
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Generator D-Curve Related Questions

For the next section called “Generator D-Curve Information” as shown in Figure 56, PJM is looking for the
Generator’s D-Curve (which is also known as a Generator Capability Curve) for the individual generator to be
attached to the form. An example of a D-Curve is shown in Figure 58.

If a D-Curve is not available or cannot be provided, please select “No” and provide additional reasoning as
shown in Figure 57.

Generator D-Curve Information

Is a D-Curve (real vs reactive power output graph) describing the generator's output capabilities at the
normal operating conditions available for upload? *

o Yes O No

Generator D-Curve files * 4+ Choose File

Figure 56 — Generator D-Curve Information Fields

Generator D-Curve Information

Is a D-Curve (real vs reactive power output graph) describing the
generator's output capabilities at the normal operating conditions
available for upload? *

C) Yes o No

If no documentation, provide reasoning. *

N

Figure 57 — Generator D-Curve Fields — No D-Curve
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Figure 58 — Generator D-Curve Example
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EIA Information Related Questions

The EIA Information section as shown in Figure 59 is looking for the following parameters, many of which can be
found provided to the EIA-860 document.

* EIAPlant Code o Each EIA Plant code should have one submission in Gen Model. This will prepopulate based
on what was provided on the “General Information” form.

* EIA Generator ID Code(s) o Each EIA Generator code should have one machine form as a part of that
submission. Please use the appropriate form (either synchronous, inverter-based, or wind farm) to add each
machine under your Plant with a valid “Machine Id.” Once each new machine is added, you can go to the
“Maximum Facility output data form” to assign the newly added units from that form with EIA Generator
Code.

o If the correct EIA Generator Code is not available from the drop-down, please select
“NewGenerator.” PJM will then assign the new generator with the appropriate EIA Generator Code
once it is added to the EIA.

*  Once a submission is made the EIA codes cannot be changed, even when copying in data from previous
years. If an EIA Plant code, Generator code, or a machine ID needs to be changed or added, please email
MOD-032@pjm.com.

*  Generator MVA Base
* Installed Nameplate Capacity (MW)
o This value is typically provided in EIA 860 form.
*  Nominal Power Factor o This value is typically provided for EIA 860 form for Synchronous Generators. Even
though this field is not tracked for Wind Farms and Inverter-Based Generators in the EIA-860, we are still
looking for the user to provide this value.

www.pjm.com | For Public Use PJM Gen Model Users Guide 42 |Page



PJM Planning Center: Gen Model User Guide

EIA Information

EIA Plant Code * ]

EIA-860

EIA Generator ID Code(s) * New-Generator X

There may be situations where the individual generator may
be represented by more than one (1) EIA Generator ID.

Generator MVA base (MVA) *

Installed Nameplate Capacity (MW) *

(Refer to IEEE 762-2006) (Refer to EIA-860 Value)

Nominal Power Factor *

(Refer to EIA-860 Value)

Figure 59 — EIA Information Fields

Maximum Facility Output Data Related Questions

Contractual Maximum Facility Output Value

As-built Generator Maximum Facility Output (MFO) (MW) * [ ]

erged-tariffs/oatt.pdf) defines MFO as: Maximum Facility

im (not no [) net ical 2r output in r

If the MFO value written in the agreement at the Plant Level includes more than one generator, only provide the
contribution to the MFO from the generator specified at the top of this form.

Figure 60 — Maximum Facility Output Value Field

As mentioned in the background information, each interconnected generator must have an interconnection
agreement permitting the interconnection and power injection onto the system. A generator can only have a single
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IA or ISA of record. PJM is only seeking the current, active interconnection agreement. PJM does not require any IA
or ISA that has been superseded through subsequent interconnection queue activity.

For the Maximum Facility Output (MFO) value, the definition of how to determine that value is specified in
the text shown in Figure 60, the MFO field in gray text. Please note that there can only be one value for MFO.

If multiple generating units are covered under a single ISA and the ISA does not identify individual unit MFO,
then the GO must provide by unit, the amount of power output towards the total MFO identified in the agreement.
In those situations, this information will need to be clarified in Figure 62Error! Reference source not found.. Figure
61 shows an example of an ISA where the MFO values are explicitly stated per generator. This level of detail may not
always be included in the ISA so the answers to the questions shown in Figure 62 may vary.

1.0 Description of gencrating unit(s) (the Customer Facility) to be interconnected with the
Transmission System in the PJM Region:

a. Name of Customer Facility:
b. Location of Customer Facility:

c. Size in megawatts of Customer Facility:

Maximum Facility Output of Unit 1 - 2 MW
Unit2-5 MW

Figure 61 — Clarification of MFO Value with Respect to Other Generators

Is the MFO value in the interconnection service agreement (ISA) based on the output of more than the specified generator? *

O O

What is the MFO value identified in the "Specifications for the ISA"? *

What are the EIA Generator 1D(s) of the additional generator(s) associated ( ]
(including the specified generator) with the interconnection agreement
MFO value? *

N1, UN2, UN3, etc.)

How many total generators are included with the MFO in the ISA? * [ ]
T

Figure 62 — Gen Model Form - Clarification of MFO Value with Respect to Other Generators
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Weather Assumptions Used To Determine MFO

There are a list of questions shown in Figure 63, that relate to the weather assumptions used when
determining the MFO value. MFO is the seasonally independent maximum net output. There are no “default” values
to use when determining the weather considerations used for the MFO, you’ll need to consult generator output
capability curves. If no capability curves or other documentation is available to determine generator capability, you
may estimate MFO from historical data.

Reliability is the primary concern for the collection of this data and our studies will assume the economic
conditions are present that would drive the generator to whichever extreme causes the most stress for reliability to
ensure the transmission system can handle those conditions.

To be clear, not all these assumptions may apply to your particular unit as shown in Figure 63. For example,
Wind Farms would not need to consider Cooling Water temperature when determining their generator output.

Weather Considerations for MFO

What were the assumptions used to determine the MFO value? *

Answer all

that apply to your generator.

(ti-fueled, assume the fi

Ambient Air Temperature (°F) [ J

Ambient Relative Humidity (%) l J

Intake Water Temperature (°F) J

Provide additional information or environmental factors affecting output
capability.

Figure 63 — Weather Considerations to determine the Generator MFO

Reactive Support and Dependent Generator Loads Related to the MFO

If your generator has a reactive support device (i.e., such as a capacitor bank, SVC, etc.) that were installed
and used with the specific intent for the particular generator to meet PF requirements, this should be noted in Gen
Model as shown in Figure 64. This includes devices that may not even be owned by the GO. Provide both the Leading
and Lagging portion value (in MVAR) that the capacitor provides support to meet PF requirements.
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Reactive Support

Are there any reactive support devices (Item (H for
Synchronous and N for Wind Farms / Inverter Generators) per
the One-Line) installed to provide compensation for
either/both leading and lagging MVAR capabilities limits per the
MFO? *

N
o Yes Q No

What is the total MVAR value of the ] What is the total MVAR value of the

reactive support device(s) (i.e., reactive support device(s) (i.e.,
network facility upgrade and/or own network facility upgrade and/or own
facility) used to meet the lagging
MVAR portion of the PF requirement? "_ )

facility) used to meet the leading
MVAR portion of the PF requirement? *

Figure 64 — Reactive Support Device @ MFO Conditions

For the question shown in Figure 65, we are looking for the generator gross output value MW at the
generator terminals. One the one-line diagrams (Iltem A1 on the Synchronous Generator one-line diagram and J1 for
Wind Farm / Inverter-Based Generators).

This question is specifically asking for the total gross output so provide the overall unit MW output
regardless if this generator has been uprated in the past.

Generator Low Side Gross Output at MFO Conditions

Regarding the Specified Generator Low Side Gross Output (Item
(A4 for Synchronous and Jq for Wind Farms / Inverter

Generators) on the One-Line): *

How many MW is the Gross Output [ ]
value at the conditions under which
MFO is specified? *

include both E

Uprate MW portions

Figure 65 — Generator Low Side Output @ MFO Conditions
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Generator High Side Net Output at MFO Conditions

Regarding the Specified Generator High Side Net Output (Item
Eq for Synchronous only per the One-Line):

How many MW is the High Side Net
Output value at the conditions under —————————
which MFO is specified? ‘

Figure 66 — Generator High Side Net output @ MFO Conditions

The question for Figure 66, relates only for Synchronous Generators. Some generators have SCADA data
that can provide accurate MW readings of the amount of power flow on the high side of the GSU. This isan OPTIONAL
field but helpful for PJM to potentially identify an errors in our model (GSU impedances, etc.).

The next questions shown in Figure 67 and Figure 68 are related to loads that are related to the Generator
at MFO conditions. Continue to refer to the one-line diagrams for each type of generator as mentioned above which
describes the type of load (e.g., High Side Connected Transformer Load, Remotely Connected Transformer Load,
Tertiary Load). Also, included in the PJM.COM website as shown in Figure 1, are definitions to terms used in the
Diagrams.

Another important clarification to note is that for Auxiliary Loads and Station Service Loads, the values
should be provided under normal operating conditions. Normal operating conditions do not include plant outages,
start up times, load transfers, and emergency condition scenarios.
Loads Related to Generation

Is there a High Side Connected Transformer / Collector Bus
Connected Transformer Load (e.g., station service,
"Startup/standby" transformers, etc.) (Item (F for Synchronous
and L for Wind Farms / Inverter Generators) on the One-Line)
that is electrically connected to a generator collector bus and
support in the generation output of this individual generator
with the MFO calculation? *

etted from the gross out,

o Yes (:) No

What is the real power consumption
(MW) of this load? *

What is the corresponding reactive )

power consumption (MVAR) of this
load? *

If this load is supporting multiple ]

generators, how much (what %) of the -

load is consumed by the specified
generator? *

Figure 67 — Loads related to the generator at MFO Conditions
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Is there a Remotely Connected Transformer Load (e.g., station
service, "Startup/standby" transformers, etc.) (Item (G for
Synchronous and M for Wind Farms / Inverter Generators) on
the One-Line) that is electrically connected to the transmission
(or distribution) system and support in the generation output of
this individual generator with the MFO calculation? *

m the gross output of the unit in PIM

4/_\\ r’-_-\.
) Yes L) No

Is there an Auxiliary Transformer Load (e.g., Auxiliary Load,
Station Service) (Item B for Synchronous only per the One-
Line) related to the specified generator with the MFO
calculation? *

I'd

N X
() Yes () No

Is there a Transformer Tertiary Load (Item (D4 for Synchronous
and P for Wind Farms / Inverter Generators) on the One-Line)

related to the specified generator? *

() Yes () No

Figure 68 —Loads related to the generator @ MFO conditions Continued

Auxiliary Transformer Loads are only included for Synchronous Generator loads as those values are
considered minimal for Wind Farms / Inverter Based Generators.

There are also generating stations where there are loads that are used to support more than an individual
generating unit. For those situations, we have offered the ability to take that total load value and perform a simple
proportion of that load to the specified generator.

There may be situations where this actually becomes complicated, refer to the Frequently Asked Question
below and it may be easier to represent those loads in a different fashion.

Frequently Asked Question —

For my particular generator, it is not always possible to neatly subdivide loads to answer the following
question,
“If this load is supporting multiple units, how much (what %) of the load is consumed by the specified generator.”

Consider for example a plant with three generation units and two HS-connected load transformers. The load
transformers send 4 MW to Unit #1, 4 MW to Unit #2, and 8 MW to Unit #3 when all three units are simultaneously
at the MFO, while also feeding 12 MW to a single piece of equipment (cooling tower) shared by all three units.

In this situation, we believe that the only workable solution is to answer “NO” to this question and apportion the
loads as follows (based on the MFOs being 350 MW for Unit #1, 400 MW for Unit #2 and 700 MW for Unit #3):

- 6.9 MW for Unit-1 (= 4 + 12 x 350/(350+400+700)),
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- 7.3 MW for U-2 (= 4 + 12 x 400/(350+400+700)), and
- 13.8 MW for U-3 (= 8 + 12 x 700/(350+400+700))

Does PJM agree with approach (applied the same for the MVAR questions)?

* Theintent of this question is to ensure that the values of all the loads that are aggregated together
along with the gross output should equal the MFO value. If apportioning the loads is easier for the user
to meet that intent, then it is acceptable with PJM.

*  This approach can also be used for the MVAR values.
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Power Factor Requirements

PJM is requiring the GOs to specifically validate their MFO, Power Factor (PF) and Leading and Lagging
requirement values, and the measurement location of the generator output per the interconnection agreements.
The questions shown in Figure 69 relate to confirming the PF Requirements.

For generators that have gone through the PJM Queue process AND have had an uprate, provide both the
Net and Gross MW output for both the “existing” and the “up-rate” portion of the generator.

The terms “existing” and “up-rate” are specifically defined in the PJM IA and can vary due to how the
agreement was written. Typically for generators that have not have any uprate through the PIM queue, “existing”
refers to the entire generator.

Generators that may have had physical uprates but came into PJM after any uprate, should assume that the
entire “generator” is treated for this form as not having an uprate as far as PJM is concerned.

Power Factor Requirements

Power Factor Requirements - Queue Information

Has the generator received an ISA or WMPA from PJM? *

o Yes (D No

Did the generator receive an ISA / WPMA uprate through the PJM Queue? *

o Yes C) No

What is the net existing MW portion value [ } What is the gross existing MW portion value [ J
(Item (1 for Synchronous and Q for Wind (Item (A for Synchronous and J for Wind

Farms / Inverter Generators) per the One- Farms / Inverter Generators) per the One-

Line) per the effective agreement? * Line) per the effective agreement?

What is the net up-rate MW portion value [ } What is the gross up-rate MW portion value [ J
(Item (I for Synchronous and Q for Wind (Item (A for Synchronous and J for Wind

Farms / Inverter Generators) per the One- Farms / Inverter Generators) per the One-

Line) per the effective agreement? * Line) per the effective agreement?

Figure 69 — PF Requirements — When Generator is part of the PJM Interconnection Queue and has had an uprate

The next section of the PF Requirements section is questions (as shown in Figure 70) relates to the location
of the PF measurement WITH RESPECT TO THE INTERCONNECTION AGREEMENT. Several common locations have
been identified in the drop down field. For those who select “Other Location”, please provide additional information.

Power Factor Requirements (Related to the Interconnection Agreement)

Where is the PF measurement location of the | ¢ ioq4 = ‘
generator output (per interconnection 2

Point Of Interconnection - Item (I for Synchronous and Q for Wind Farms / Inverter Generators) per the One-Line

Generator Information Related

Generator Terminals - Item (A4 for Synchronous and J1 for Wind Farms / Inverter Generators) per the One-Line
Is the individual generator (part of/is) a co-ger High voltage side of the GSU - (Item Eq for Synchronous and Q for Wind Farms / Inverter Generators) per the One-Line

O Yes ‘::/J No Other Location

Figure 70 — Location of the PF Measurement (Related to the Interconnection Agreement)
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In addition to documenting the location of the PF measurement point with respect to the Interconnection
Agreement, PJM is looking to confirm the PF Leading and Lagging values as shown in Figure 71. This value can be
provided in either MVAR or PF.

As mentioned earlier, if a generator has gone through the PJM Queue with an uprate, the form is looking
for the PF requirement values as shown in Figure 72 for both the “existing” and “uprate” portions PER THE
INTERCONNECTION AGREEMENTS (IA).

Power Factor Requirements (Related to the Interconnection Agreement)

Where is the PF measurement location of the Point Of Interconnection - +

generator output (per interconnection
agreement)? ©

What are the Leading and Lagging Requirements portion per interconnection
agreement? *

Either provide MVARs or PF values *
O mer () pF

Leading MVAR at Rated Output { ] Leading PF (Underexcited) [ ]
(Underexcited) *

L d
Lagging MVAR at Rated Output (Overexcited) '{ J Lagging PF (Overexcited) { ]

Additional Information

Figure 71 — PF Requirements (Related to the Interconnection Agreement)

Power Factor Requirements - Existing Portion (Related to the Interconnection Agreement)

Where is the PF measurement location of

Select v |
the generator output (related to the existing

MW portion in the interconnection
agreement)? *

Power Factor Requirements - Up-rate Portion (Related to the Interconnection Agreement)

Where is the PF measurement location of

Select v J
the generator output (related to the up-rate \

MW portion in the interconnection
agreement)? *

Figure 72 — PF Requirements (Related to the Interconnection Agreement) for generators with uprates
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Frequently Asked Question - Regarding the question, “For Leading and Lagging Power Factor Capabilities”, the
ISA has our generator’s capability for Leading as 1.0 (unity) which is based on voltage limitations on the Plant’s
safety buses (i.e. licensing limits) rather than the D-Curve. What value should we input?

* Inthis particular case, the generator is limited to unity for leading. You can submit unity leading; because
regardless of the generator D curve, the unit is constrained by Nuclear Technical Spec limitations that
cannot be violated.

*  Please add in a free form comment section a statement such as, “While the generator can produce X
MVAR leading, the unit’s Tech Specs limit leading to unity due to safety bus voltage limitations.”

The last main requirement in this section of questions refers to the “Leading and Lagging MVAR Capabilities”
at MFO conditions. These questions relate to the ACTUAL reactive power capability AT MFO conditions as opposed
to what is written in the agreement. These questions are shown in Figure 73.

This field is looking for the gross MVAR values at MFO conditions for Leading and Lagging capabilities. If the values
are calculated anywhere other than the generator terminals, adjust the values as if they were at the generator
terminals.

Leading and Lagging MVAR Capabilities (MFO Conditions)

What are the generator terminal PF requirements (i.e., from the D-curve) for
leading and lagging limits at MFO conditions, if they were measured at Item
(A1 for Synchronous and J{ for Wind Farms / Inverter Generators)? *

gross output

based on the gross output of the generator per the
CFR
ib

s 1¥ +ho IA rdocer e rn-roF MW nistnnt. - Ro ciiro Fn riddiiick . thi
2, I tne |A aescripes a net MY output, De sure to aagjust tne

Leading MVAR at Rated Output [ ]
(Underexcited) ~ !
Lagging MVAR at Rated Output (Overexcited) 't J

Figure 73 — Leading and Lagging MVAR Capabilities @ MFO Conditions

Process Loads

The questions for “Process Loads” as shown in Figure 74 only apply for Synchronous generators. For
generators that are part of a co-generation plant, they may have Process loads. PJM is looking to better track which
generators contain process loads.

If the process load contributes as part of the MFO of the generator, please select yes to the question as
shown in Figure 75.
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Generator Information Related to Process Loads

Is the individual generator (part of/is) a co-generation plant? *

o Yes C) No

Is there a Host/Process Load located at this plant related to the specified
generator? *

to ument f

https:/ /www.eia.gov/workingpapers/pdf/chp-Industrial_81415.pdf.

o Yes (3' No

What type of load is the Process Load? *

Select v ]

Where is the Process Load located? * Select - ]

Host/Proc

Figure 74 — process Load Questions related to the MFO

Is this Process Load included in the MFO value? *

Ow O

How many MW does the Host/Process Load ] What is the corresponding reactive power
consumption (MVAR) of this load? *

deduct (i.e., offset) from to the Gross Output -
value based on MFO conditions? * ;

Figure 75 — Process Load Included in MFO

Summer and Winter Peak Output Information

The Generator Owner will need to provide Summer and Winter values for the Maximum and Minimum
Gross Output (MW), Installed Capacity (MW), Maximum Net Output (MW), and (MW/MVAR) values for the various
loads similar to what was requested under the MFO forms. These questions are shown in Figure 76, Figure 77, and
Figure 78.
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If you click on each of the question icons shown in Figure 76, a pop up box for both Summer and Winter
values will appear with assumptions to use when determining these values. Not all these assumptions may apply to
your particular unit. For example, Wind Farms would not need to consider Cooling Water temperature when

determining their generator output.

As mentioned in earlier sections, the Unit Auxiliary load amount(s) should be provided under normal
operating conditions. Normal operating conditions do not include plant outages, start up times, load transfers,
and emergency condition scenarios.

Summer and Winter Peak Output Information

Regarding the Specified Generator Low Side Gross Output (Item (A4 for

Synchronous and J{ for Wind Farms / Inverter Generators) on the One-

‘opups for the seasonal assumptions to use

Maximum Gross Output (MW) * [ ] [ ]
Mini Gross O (Mw) =

s | ) |
Installed Capacity (MW) * [ ] [ ]

(Refer to IEEE 762-2006) (Refer to EIA-860)

Figure 76 — Symmer / Winter Peak Output Values
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Frequently Asked Question -

What values for summer and winter output need to be submitted? Generators can typically perform at
2 or more different power levels at a specific condition. For example - Given the summer assumptions provided (Ambient
Air=92 F, Humidity= 45%, etc.) a generator can perform at 100 MW or 110 MW consistently. A gas turbine can use various
techniques to achieve this. (Peak fire, fogging, etc.). This number can also be higher than the ICAP value.

o The GO should provide the maximum output the facility can produce trying to maximize profit while assuming an
extremely high value per MW under those seasonal considerations. Therefore, the output value used for Gen Model,
should be the power level (e.g., Emergency Max) that provides the maximum money making configuration on a high
demand, high MW value day at the assumed environmental conditions.

o Inthe example, the 110 MW would be the maximum output value. Determining these values should be consistent with
the way that a GO operates to fulfill their ICAP obligation. If the GO normally employs capability-enhancing measures
such as, but not limited to, compressor inlet cooling, wet compression, peak firing, or boiler overpressure, to meet
their ICAP obligation, this should also be assumed when providing output values for the MOD-032 submission. Those
same assumptions mentioned above should be used consistently when determining the values of Auxiliary loads, Start
Up Units, Station Service loads, etc. that may impact the net output of the generator.
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What are the actual generator Net Output values associated with the
specified Generator (either at Point Eq or Point | on the One-Line diagram -
as applicable) under Summer and Winter condition assumptions? *

Summer @ Winter @

Maximum Net Output (MW) * L ] [ ]

Is there a High Side Connected Transformer / Collector Bus Connected
Transformer Load (e.g., station service, "Startup/standby" transformers, etc.)
(Item (F for Synchronous and L for Wind Farms / Inverter Generators)) that
is electrically connected to a generator collector bus and support in the
generation output of this individual generator? *

from the

Summer @ Winter @

What is the real power consumption (MW) of ] [ ]
this load? *
If more than one of this type of load, prov
What is the corresponding reactive power ] [ J
consumption (MVAR) of this load? *
If more than one of this type of load, provide

1 MVAR ac
If this load is supporting multiple generators, [ ]

how much (what %) of the load is consumed by
the specified generator? ~

the of |

Figure 77 — Summer / Winter Output Values
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Is there a Remotely Connected Transformer Load (e.g., station service,
"Startup/standby" transformers, etc.) (Item (G for Synchronous and M for
Wind Farms / Inverter Generators)) that is electrically connected to the
transmission (or distribution) system and support in the generation output of
this individual generator? *

Or is netted from the gross output of the unit in PJM Settlements

'O Yes o No

Is there an Auxiliary Transformer Load (Item B4 per the One-Line) related to

the specified generator? *

Cl Yes (:) No

Is there a Transformer Tertiary Load (Item (D1 for Synchronous and P for

Wind Farms / Inverter Generators)) related to the specified generator? *

u\/D Yes C) No

Figure 78 — | oads that relate to the Generator

If the user chooses ‘Add/Review Existing Data’ to make a submission, a different user interface is displayed as shown in
Figure G1& G2 with the data that was previously submitted. GOs will need to review the data and either certify or request

for a data change.
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PJM Planning Cente

Maximum Facility Output

Back Submissions Gen Model - User Guide]

General Information Review your data for completeness and accuracy

Last Update:05/01/2024

Synchronous Generator

Attachment Line Data

Maximum Facility Output

Maximum Facility Output

Dynamic Data ‘
Actions

Machine Id Progress

Review

Gen1 In Frogress

Machine ID: Gen1

Interconnection Agreement Generator D-Curve Information EIA Information Contractual Maximum Facility Output Weather Considerations for MFO
Value

Informatien Is a D-Curve (real vs reactive power E1A Plant Code * What were the assumptions used to
Machine Id @ * output graph) describing the generator’s ;.o As-built Generator Maximum Facility determine the MFO value?
ot output capabilities at the normal output (MFO) (MW) @ *

operating conditions available for upload? Ambient Air Temperature (‘F) @

50.000000

EIA Generator ID Code(s) @ * 100.000000

dentify Agreement that allovis . GENT
interconnection to PJM @

PUM_ISA

Is the MFO value in the interconnection
service agreement (1SA) based on the
output of more than the specified
generator? *

If no documentation, provide reasoning. ©  GENerator MYA base (MVA] Ambient Relative Humidity (%) @
i test 100.000000

Confirm Interconnection Agreement
Documentation

Installed Nameplate Capacity (1w) @ * Intake Water Temperature (°F) @

AB2-170
200.000000

Provide additional information or
environmental factors affecting output
capability.

Nominal Power Factor @ *
If no agreement and/or documentation, 1.00000
provide reasoning.

Reactive Support
Are there any reactive support

devices (item (H for Synchronous

and N for Wind Farms / Inverter
Generators) per the One-Line)

installed to provide compensation

for either/both leading and
lagging MVAR capabilities Li
per the MFO? *

no

Generator Low Side Gross
Output at MFO Conditions
Regarding the Specified Generator
Low Side Gross Qutput (item (Aq
for Synchronous and J1 for Wind
Farms / Inverter Generators) on
the One-Line) *

100.000000

How many MW is the Gross Output
value at the conditions under
which MFO is specified? @ *

Loads Related to Generation

Is there a High Side Connected
Transformer / Collector Bus
Connected Transformer Load (e.g.,
station service, “Startup/standby”
transformers, etc. (Item (F for
Synchronous and L for Wind
Farms / Inverter Generators) on
the One-Line) that is electrically
connected to a generator collector
bus and support in the generation
output of this individual generator
with the MFO calculation? @ *

Is there a Remotely Connected
Transformer Load (2.g., station
service, "Startup/standby
transformers, etc.) (Item (G for
Synchronous and M for Wind
Farms / Inverter Generators)
on the One-Line) that is
electrically connected to the
transmission (or distribution)
system and support in the
generation outpuit of this
individual gEneratawi(h the

MFO calculation?

Is there an Auxiliary Transformer
Load (.., Auxiliary Load,
Station Service) (item B4 for
Synchronous only per the One-
Line) related to the specified
generator with the WFO
calculation? *

no

Is there a Transformer Tertiary
Load (Item (D1 for Synchronous
and P for Wind Farms /
Inverter Generators) on the
One-Line) related to the
specified generator? *

100.000000 ne

Generator High Side Net
Output at MFO Conditions
Regarding the Specified Generator
High Side Net Output (Item E4 for
Synchronous only per the One-
Line)

Figure G1 MFO screen for previously existing submission

www.pjm.com | For Public Use PJM Gen Model Users Guide 58 | Page



PJM Planning Center: Ge

How many MW is the High Side Net
Qutput value at the conditions
under which MFO is specified?

Power Factor Requirements - Queue
Information

Has the generator received an ISA or WMPA from PJM?
no

If the generator did not enter the PJM Queue, are
there any Power Factor (PF) requirements included
in the interconnection agreement? @ *

no

No Interconnection Agreement Power Factor
Requirements

If the PF requirement is not documented in the
interconnection agreement, please provide
reasoning.

test

Is there a High Side Connected Transformer /
Collector Bus Connected Transformer Load (e.g.,
station service, “Startup/standby” transformers, etc.
(Item (F for Synchronous and L for Wind Farms /
Inverter Generators) on the One-Line) that is
electrically connected to a generator collector bus
and support in the generation output of this
individual generator with the MFOQ calculation? *

ne

Is there a Remotely Connected Transformer Load
(e.g., station service, "Startup/standby"
transformers, etc.) (Item (G for Synchronous and M
for Wind Farms / Inverter Generators)) that is
electrically connected to the transmission (or
distribution) system and support in the generation
output of this individual generater? *

ne

Power Factor Requirements (Related to the
Interconnection Agreement)

Where is the PF measurement location of the
generator output (per interconnection agreement)?

1 (41 for Synchronou

! Inverter Generator

Leading and Lagging MVAR Capabilities (MFO
Conditions)

Leading MVAR at Rated Output (Underexcited) *
50.000000

Lagging MVAR at Rated Output (Overexcited) *
50.000000

Is there an Auxiliary Transformer Load (e.g., Auxiliary
Load, Station Service) (Item B4 for Synchronous

only per the One-Line) related to the specified
generator with the MFO calculation? =

no

Is there a Transformer Tertiary Load (Item (D4 for
Synchronous and P for Wind Farms / Inverter
Generators)) related to the specified generator? *

no

Generator Information Related to Process
Loads

Is the individual generator (part of/is) a co-
generation plant? *

ves
Is there a Host/Process Load located at this plant
related to the specified generator? N

no

Summer and Winter Peak Output Information

Regarding the Specified Generator Low Side Gross
Output (Item (A4 for Synchronous and J4 for Wind

Farms / Inverter Generators) on the One-Line) @)

Maximum Gross Qutput (MW) *
summer: 100.000000, winter: 100.000000

Minimum Gross Qutput (M)
summer: 100.000000, ter: 1090.000000

Installed Capacity (Mw) *
summer: 50.000000, winter: 50.000000

What are the actual generator Net Output values
associated with the specified Generator (either at
Point Eq or Point | on the One-Line diagram - as

applicable) under Summer and Winter condition
assumptions?

Maximum Net Qutput (Mw) *
summer: 245.000000, winter: 245.000000

Figure G2 MFO screen for previously existing submission (continued)
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]
Circuit Breakers and Relays

Circuit breakers owned by the GO on the high side of the GSU and operating at 100 kV or greater should be

captured in the “Circuit Breakers” form. In Figure 79, this would correlate to the B1 breaker. If the GO does not own any
such circuit breakers, they should check the “Not Applicable” box.

- T BC >
63 kA
BB BA
63 kA 63 kA

___ Topoje _ TOOwnership

GO Ownership
B1
Up Stream P i)
2100kV 4
« ‘ » PJM Model
Down Stream W

<100kV LTR35 kA

45 kA 45 kA 45 kA

Figure 79 — Wind Circuit Breakers that PJM Models Example

To begin entering circuit breaker data, click on the pencil icon in the actions column and you will be brought
to the form shown in Figure 80.

To add a circuit breaker, click on the drop down and click “Yes” and the circuit

breaker form will load, as shown in Figure 80. GOs should fill out Nameplate Interrupting Rating in either kA or MVA
depending on how their circuit breaker is rated.

Circuit Breakers and Relays -

Generator
Model Number %

Breaker Name & Submission Status ¥
No records found.

Action

Submit data for Circuit Breakers and Relays

Yes

Figure 80 — Circuit Breaker (CB) Screen

Relay information related to PRC-024 compliance is collected on this form as well. PRC-024 Compliance

information is represented in the questions that are included in the red box as shown in Figure 81. This information
is further expanded when the user selects YES on any of the questions as shown below in Figure 82.

Please review several of the FAQs mentioned below for additional guidance.
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Frequently Asked Question - If a facility has protection relays monitoring electrical quantities but they do not trip
a BES breaker and, hence, are not included in PRC-005, should they be included in PJM's Gen Model entries?

O The intent is to capture PRC-024 related information about the most restrictive relay that could take the
generator offline due to voltage or frequency deviation from nominal.

Frequently Asked Question - Are V/Hz relays to be included under both the frequency and voltage categories,
assuming 60 Hz for the voltage settings and the rated voltage for frequency settings?

O PJMis not requesting V/Hz relays as part of Gen Model at this time.

Frequently Asked Question - If the GO has frequency and/or voltage relays, but the TO owns the breaker, will
PJM allow us to upload responses of “N/A” or “Owned by TO,” for the CB-related questions of this worksheet,
e.g. interrupting rating, K factor etc.? If not, how should the GO address this conflict?

0 This is a good question, and it is not ideal that we have not yet been able to get these questions relocated
to no longer be tied to CBs. Gen Model will not let you skip any of the required fields marked by a red
asterisk, however, you can enter “TO owned” for the text fields and use a dummy numerical value (such
as 999) for the required numerical fields.

Frequently Asked Question — The GO does not own any applicable circuit breakers. Since this Plant does not have
a circuit breaker and relay page in the Gen Model, how do we report our under frequency relay information?

0 Please enter the relay information in the “Circuit Breakers and Relays” page as though it were for a CB, but
put “relay” for any of the text inputs (such as substation name, manufacturer, etc.) and use “999” as a
dummy value for any required numerical inputs that are not applicable to the relays.
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Circuit Breaker and Relay Parameters

Substation Name * ‘ l

Breaker Name * ‘ |

Manufacturer * ‘ ’

Model Number * ‘ '

Nameplate Interrupting Rating (kA or MVA) * ‘ |

Nameplate Rating Type * ‘ Select ‘ v |

Nameplate Interrupting Time (cycles) * ‘ ’

Nameplate K-factor \ |

Nameplate Max Design (kV) * ‘ ’

Operating kV * ‘ ’

Contact Parting Time (cycles) * ‘ ’

Protective Equipment 1 (i.e.,generator, line, ‘ \
transformer) *

Protective Equipment 2 (i.e.,generator, line, ‘ ’
transformer) *

Interrupting Medium (i.e., Gas, Oil, Air, Etc) ‘ \

Reclosing Time One (seconds) ‘ ’

Reclosing Time Two (seconds) ‘ ‘

Is Underfrequency (UF) protection installed? * , Yes * Y No
Is Overfrequency (OF) protection installed? * , Yes _ No
Is Undervoltage (UV) protection installed? * . ) Yes | No
Is Overvoltage (OV) protection installed? * : | Yes | No

Figure 81 —Circuit Breaker Form
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Is Overfrequency (OF) protection installed? *

() Yes () No
Instantaneous OF Setting ‘ [Hz
Short-Term Delayed OF Setting ‘ |Hz

‘ |Cycles
Longer-Term Delayed OF Setting ‘ |Hz

‘ |Cycles
Is Undervoltage (UV) protection installed? * . Yes ‘ No
Nominal Voltage Level |kV

Instantaneous UV Setting ‘ |pu of Nominal Voltage

Short-Term Delayed UV Setting ‘ [pu of Nominal Voltage
‘ |Cycles

Longer-Term Delayed UV Setting ‘ |pu of Nominal Voltage
‘ |Cycles

Figure 82 _pRC-024 Information Detailed Form

There are three settings that should be provided (if applicable) — Instantaneous, Short Term Delayed, and
Longer Term Delayed for Underfrequency (UF), Overfrequency (OF), Undervoltage (UV), Overvoltage (OV) types of
relay protection systems. There may be instances where the relay does not have all three settings and therefore all
three types of fields are not mandatory.

Frequently Asked Question - How should we identify “short-term delayed,” and, “longer-term delayed,” settings
for relays with an inverse-time characteristic? Is it OK if we select the appropriate benchmarks, (e.g., 0.5 sec and
2 sec respectively in one case, and 10 and 100 sec in another)?

O Selecting appropriate points along the inverse time characteristic curve is acceptable.

The user can save progress at any time by clicking the Save Draft button. Upon completing the required
data, the user can click “Submit.” The data will then be submitted and they will be returned to the Plant Form
Navigation screen. As soon as one submission is received, the form status for Circuit Breakers will be Complete.
However, if more circuit breakers need to be entered, the user should once again click the pencil icon to navigate to
the circuit breaker page, and select “Yes” from the drop down menu.
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If the user chooses ‘Add/Review Existing Data’ to make a submission , a different user interface is displayed as shown in
Figure H with the data that was previously submitted. GOs will need to review the data and either certify or request for a

data change.

General Information

Attachment Line Data
Maximum Facility Gutput
Circuit Breaker

Main Transformer
Dynamic Data

Review

Circuit Breaker and Relay

Mode! Number

520-1

Breaker Name: 52U-1

Circuit Breaker and Relay Parameters

Substation Name *
Breaker Name *
s

Manufacturer

GenManufacturer(m

Nameplate Interrupting Rating (kA or MVA) *

40.000000

Nameplate Ring Type

Mameplate Interrupting Time (cycles) *
3.710000

Hameplate K-factor

1000000

Nameplate Max Design (kV) *

145.000000

Certification of Accuracy

Circuit Breaker

Review your data for completeness and accuracy
Wind Farm Last Update:03/08/2024

Breaker Name

In Progress

Operating kv *
138.000000

Contact Parting Time (cycles) *
3.000000

Protective Equipment 1 *
Protective Equipment 2 *

generator

Interrupting Medium (i.e., Gas, Oil, Air, Etc)

Reclosing Time One (seconds}

Reclosing Time Two (seconds)

Status

In Progress

Is Underfrequency (UF) protection installed? *

faise

Instantaneous UF Setting

Shart-Term Delayed Setting

0 Hz | O cyetes

Longer-Term Delayed Setting

0 Hz | O cyetes

Is Overfrequency (OF) pratection installed? *

Instantaneaus OF Setting
Short-Term Delayed OF Setting
0Hz | 0 cycles

Longer-Term Delayed OF Setting

Hz | 0 cyctes

Is Undervoltage (UY) pretection installed? *

Actions.

(r] [#] (W

Hominal Voltage Level
138.00

Instantaneous UV Setting

Short-Term Delayed UV Setting

0.15 pu of Nominal voltage | 15 cycles

Longer-Term Delayed UV Setting
0 pu of

itage | 0 cycles

Is Overvaltage (OV) pratection installed? *
Instantaneous OV Setting

Short-Te

Delayed OV Setting

minal voitage | B cycles

Longer-Term Delayed OV Setting

0 pu of Nominal voitage | O cycles

Figure H Circuit Breaker Screen for previously existing submissions

Main Transformer

The Main Transformer sheet may be used to provide data for transformers that were not captured on
Synchronous, Wind Farm, or Inverter-Based generator forms. This form can be accessed via the webpage shown in

Figure 83.

As mentioned in the section One Line Diagrams, a simplified one-line diagram for each of the different
generator types (Synchronous, Wind Farm, and Inverter-Based). Refer to Figure 96, Figure 97, and Figure 98Figure 83

to determine which

*  Figure 96 — Synchronous Generator

*  Figure 97 — Wind Farm Generator

*  Figure 98 — Inverter Based Generator

www.pjm.com | For Public Use

PJM Gen Model Users Guide

64| Page




PJM Planning Center: Gen Model User Guide

Generator Data Forms
Form ¢ Form Status & Actions Not Applicable
General Information Not Started @
e — 0
Inverter-Based Parameters Not Started /’
Wind Farm Parameters Not Started 7’
!\ol\S)t(;)rStquaE:cility and Seasonal NetStariad @
Circuit Breakers and Relays Not Started @ [:]
Main Transformer Not Started @ h CJ
Load Transformer Not Started D
Attachment Line Data Not Started
Additional Data Files &)

Figure 83 — Main Transformer Form Selection

As shown below in Figure 96, Synchronous Generator Step-Up Transformers are submitted in the
“Synchronous Generator Parameter form” and therefore does not need to be submitted in the “Main Transformer”
form.

The “Main Transformer” form is similar to the Step-Up Transformers are submitted in the “Synchronous
Generator Parameter form. For more detailed information on how to submit information in this form, refer back to
the Step-Up Transformer section.

Similar to the “General Information” form at the bottom has Back, Save Draft, and Submit buttons. Clicking
“Back” will take you back to the Plant Form Navigation screen. It will NOT save your progress in the sheet. Clicking
“Save Draft” will save your current data in the form. Once all required data is filled out without any errors, you can
submit the form. If required data is missing or data is outside the constraints of the box, the form will alert you. If
the form is complete, you will be returned to the Plant Form Navigation screen and the form status for the “Main
Transformer” form will be “Complete.”

If the user chooses ‘Add/Review Existing Data’ to make a submission , a different user interface is displayed as shown in
Figure | with the data that was previously submitted. GOs will need to review the data and either certify or request for a data
change.
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Main Transformer
Back Submissior]

General Informatien Review your data for completeness and accuracy
Wind Farm Last Update:03/07/2024
Attachment Line Data

Maximum Facility Output

Main Transformer Windings Impedances DC Winding Resistance
Circuit Breaker
Transformer 1d Photo/Picture of G5U TR I - MGSU FAT.pat Provide Impedances Options * Transfarmer High Winding DC Resistance (ohms/ phase)
Main Transformer - Hameplate, Drawing, and o R —
T Fhysical Top Position
Dynamic Data information . . .
Transformer Windings * Pasitive Sequence Transformer Low Winding DC Resistance (chms/phase)
Aeview s W 34.500000
TWO_WINDINGS Is there an Under Load Tap Changer (ULTC)? HighSide to Low-Side (PU) * 500000
true -
Transformer Windings * om0 Transformer Tertiary Winding DC Resistance fohms/phase) *
104.551000 Winding Voltages (V) High:Side to Testiary (PU) *
High-Side Nominal Neutral * Substation Grounding

nany ratings does the transformer have?
- 00

itional Comments on Transformer? *

Low-Side to Tertiary (PU) *

e g Low-Side Naminal Neutral *
Rating 1

o 34.500000

000000 Zero Sequence
—— Tertiary Hominal Heutral * Highe-Side to Love-Side [PU) *
136.000000 02600
Rati Winding Connection Types High-Side to Tertiary (PU) *
1 High-Side *

GROUNDED_WYE

General Transformer Parameters Low-Side ta Tertfary (PU) *
Core Type * Low
e GROU

THREE D_THREE_PHASE

K factor (0 <= K <= 2) Autotransformer ©

p— fatse
Any Additicnal Comments on Transformer?

Geomagnetically Induced Current (GIC) Blocking Device *
K-factar is unkngwn, 0.29 is an estimate for a 3 phas

false

Certification of Accuracy

Please confirm that the information provided is accurate and complete. In instances of inaccurate of incomplete data, you may
request & data change. Your selection below will confirm your data is accurate and complete of a change is needed.

Figure | — Main Transformer screen for previously existing submission

Load Transformer

The Load Transformer sheet is for those that have an additional transformer for BES (2100 kV) connected
loads at the plant.

As shown in Figure 96, Figure 97, and Figure 98, Load Transformers could represent Transformers shown as
“F” and/or “G” or “L and/or M“ on the one-lines. For most submissions, load transformer data is not necessary and
the GO can select “Not Applicable,” as shown in Figure 84.

Frequently Asked Question —

When a load transformer supports two generation units should we fill-out a Load Transformer worksheet for just
one of them but not the other, or should we have identical Load Transformer worksheets for both units but using
the same transformer ID —

0 Justfill in data for the transformer once.
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Generator Data Forms

Form ¢ Form Status & Actions Not Applicable

General Information Not Started @

T - 0
Inverter-Based Parameters Not Started 'd
Wind Farm Parameters Not Started &
gzﬁérxsgwai:cility and Seasonal T

Circuit Breakers and Relays Not Started [Z] O
Main Transformer Not Started D
Load Transformer Not Started @ h D
Attachment Line Data Not Started [Z] 7

Additional Data Files @

Figure 84 —Plant Form Navigation Screen with Load Transformer checked as Not Applicable

For those situations that a load transformer is owned by the generation owner, click on the pencil and it will
take you to the load transformer sheet shown in Figure 85. Selecting “Load Transformer” from the drop down, will
pull up the form to submit information on the transformer.

Load Transformer

Transformer Id & Status ¥ Action

No records found.

data for
Load Transformer Back |

Figure 85 —Load Transformer Screen

Attachment Line Data

For GOs that own the lead line to the generator, the “Attachment Line Data” form should be filled out. To
begin entering data for the attachment line, click on the pencil in the actions column for the Attachment Line Data
form, indicated by the red arrow in Figure 86.
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Generator Data Forms

Form % Form Status ¢ Actions Not Applicable

General Information Not Started [Zl

L s ? 0
Inverter-Based Parameters Not Started /’
Wind Farm Parameters Not Started rd
g\ﬂi(;r:tu?a::cility and Seasonal o @

Circuit Breakers and Relays Not Started @ C]
Main Transformer Not Started D
Load Transformer Not Started @ CI
Attachment Line Data Not Started h

Additional Data Files

Figure 86 —Selecting Attachment Line Data on the Plant Form Navigation Screen

Attachment Line Data - l

Attachment Line | 3¢ |
JE

POl Substation Generator

Attachment Line ID * Status * Action

No records found.

[ Add New Attachment Line ]

Figure 87 — Attachment Line Initial Display

Figure 87 is how the Attachment Line display looks initially. It should be noted that there is no “Not
Applicable” option for this form, so it must be filled out before being able to submit plant data. If the generator is
directly connected to the substation and there is no lead line or the line length is less than 0.2 miles, click NO where
it states, “Is line length greater than 0.2 miles?” as shown in Figure 88 below. If YES is selected, the form will expand
as shown in Figure 89 to ask for line impedances. Ratings for lines are required regardless of length for FAC-008
compliance as shown in Figure 90.
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Select Generator Machine ID(s) for this Attachment line *

| ¥

Attachment line id *

L )

Voltage level * MVA base *
[ kv [100 ]MVA

Is line length greater than 0.2 miles? *

Only requesting information for lines greater than 0.2 miles
o Yes (D No

Attachment line length *
[ 10 ] Miles

Conductor type
[Other v ]

Figure 88 —Attachment Line Data Form Initial

Impedance on 100 MVA Base

R X

Total branch positive sequence impedance * [ ( PU.

Total branch zero sequence impedance * | PU.
B

Total branch charging susceptance * P.U.

Figure 89 — Attachment Line Impedances Section

Regarding the Ratings for the attachment line, provide the most limiting ratings for either FAC-008 R1 and/or R2.
This depends on whether or not the generator owns the portion of the attachment line that includes R1 and/or R2.

The Generator owner is only responsible for providing ratings and impedances for the portion of the line
that is owned by the user.
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Ratings

Normal *

Short-Term Emergency

[

] MVA MVA

Long-Term Emergency

[

] MVA

Comments @

Figure 90 — Attachment Line Ratings

If the user chooses ‘Add/Review Existing Data’ to make a submission , a different user interface is displayed as shown in
Figure J with the data that was previously submitted. GOs will need to review the data and either certify or request for a data

change.

General Information
Wind Farm
Attachment Line Data
Maximum Facility Output
Circuit Breaker

I Main Transformer
Dynamic Data

Review

Attachment Line Data

Review your data for completeness and accuracy

Last Update:03/08/2024

Attachment Line Data

Machine Id

TG to TG

Attachment Line ID: TGIII to TG

Attachment Line ID: TGIIl to TGII

Machine IDs for this Attachment Line
WTG-7, 9, 16, 17,

Attachment Line ID *

TGN to TGl

Voltage level
138.110000

MVA Base
100.000000

Certification of Accuracy

41, 44, 48;WTG-8,10, 19, 27,

Progress

In Progress

Attachment Line Q

POl Substation

Generator

Impedance on 100 MVA Base

Is the attachment line longer than 0.2 miles? * Total branch pasitive sequence impedance
46, 1 true 0.024540

Attachment line length
6.14

Conductor type
ACSR

Total branch zero sequence impedance
0.056510

Total branch charging susceptance
0.006536

Actions

(&) [#] [

Ratings

Normal
216.000000
Short-Term Emergency
216.000000
Long-Term Emergency

Comments

Above values are for the TRI

Figure J — Attachment Line Data screen for previously existing submission

Additional Data Files

This form can be used to submit additional data the generation owner feels could be helpful. Text based

(.dyr, .txt, .csv) and binary files are supported on this form. Dynamic model data, relay data, and plant single lines

are requested elsewhere in Gen Model.
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In order to upload a file you may select the upload icon in the “Actions” column. This will bring up the
screen shown in Figure 91.

bar x

Upload File

Upload data files or any other supporting documentation.

ays File Description

| + Choose File |

‘ Close ‘

Figure 91 — Additional Data Files Screen

The GO can then select any necessary files by clicking the “Choose” button and then selecting the necessary
files. You can also add a file description in the text box.

Dynamic Data

In this section the dynamic model data will be presented from PJM model. Similar to other forms, the users have
the option to review the data and certify if the data aligns with their data. If there is a need for data change , the user will
need to go through MOD-026/27 process and obtain a ticket number. This ticket number must be entered in Gen Model
by choosing ‘I request data change’ option. Once the ticket number is entered, that will complete the submission for
dynamic data form (see Figure M & N)
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Uyriaimo vdia
General Information Review your data for completeness and accuracy
Synchranous Generatar Last Update:03/08/2024
Attachment Line Data
Pynamic Data DV DYR Source mmweg 2019sum
Review
Dynamics. p16{2022sum)ieiab167).dyr
GENSAL | PSSZA WEHGOV
Type Name Description
Q@ o
ICON 1 UEL (1; 2; 0r 3)
ICON 1 VOS (10r2)
Q
con 0.10000E-01 TR (s)
coN 999.00 VIMAX
con -999.00 VIMIN
coN 1.0000 TC (5)
con 16670 T8 (5}
con 0.0000 T (5)
con 0.0000 TB1 (5)
con 250.00 [
con 0.0000 TA (5)
CoN 5.1700 WAMAX
CoN -4,6400 WAMIN
con 5.1700 VRMAX
con -4.6400 VRMIN
coN 0.64000-01 Ke
con 0.0000 KF
CoN 1.0000 TF=0(s)
con 1.0000 KR
coN 2.6700 ILR
» Machine 2 on bus 315202
> Machine 3 on bus 315203
3 Machine 4 on bus 315204
> Machine 5 on bus 315205
N i

Figure M- Dynamic Data screen

| have reviewed the information and certify the data.
o | request a data change.

Changes to this data must be submitted through the MOD 026/027 process by entering a ticket. Enter the confirmation number
below:

MOD-026/027 Confirmation Ticket Number *

Comments *

{ Certify ] [ Request Data Change ]

Figure N - Dynamic Model data screen - Data certification section
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Section 5: Submitting Generation Data
Once the General Information form is “Complete” and all other forms are either “Complete” or checked as
“Not Applicable,” click on the Submit button indicated by the red arrow in Figure 92.

Generator Data Forms u
Form % Form Status $ Actions Not Applicable
General Information Complete
Synchronous Generator
Parameters Complete D
Inverter-Based >
Parameters Not Started &
Wind Farm Parameters Not Started Vs
Maximum Facility and
Seasonal Output Data Complete
Circuit Breakers and >
Relays Not Started ’
Main Transformer Not Started V4
Load Transformer Not Started

Attachment Line Data Complete

HSHS

Additional Data Files

Figure 92 -Complete Plant Form Navigation Screen

After clicking the Submit button, you will be notified that you are about to submit plant data. Type any
additional comments in the text box provided. Once you are confident your data is ready for submission, click the
Submit button indicated by the red arrow in Figure 93.

Ready to Submit?

You are about to submit the data for plant. Carlls Corner-101-2021.
Are you sure all of the information you provided is correct?

Additional Comment

Figure 93 =Submitting Plant Data Screen

After once again clicking the Submit button, you will be taken back to the Main Gen Model screen. You will
now see that the submission status of your new plant is “Submitted.” An example of this is indicated by the red arrow
in Figure 94. Once form submission is complete an automatically generated email will be sent confirming receipt.
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Gen Model

Consistent with NERC's MOD-032-1 standard, each transmission owner, generation owner and load serving entity in PJM's footprint must provide steady state, dynamics, and short-circyl
modeling data to PJM as outlined in the MOD-032 Steady State, Dynamics and Short Circuit Modeling Data Requirements and Procedures (PDF).

Submissions

Records per page: | 100 v>\ « < (1of1) > »

Plant ¢ £ X
Year - submission Due Date + Created By + Subrmtt‘ed Date Action|
est Status s

2019 772-TEST-444-2018 ShlaTad « 06.15.2019 GUNTAR 04.04.2018 (B
2019 772-TEST-444-2019 Submitted 06.15.2019 | GUNTAR 04.12.2019 (B
2019 772-TEST-444-2019 cubinftred 06.15.2019 GUNTAR 04222019 (R
2019 Test_delete_me-234-2019 subimitted 06.15.2019 | GUNTAR 04.22.2019 (B
2021 Test_delete_me-234-2021 ST 06.15.2021  GUNTAR 02.23.2021
2017 772-TEST-444-2017 D Approved 10.01.2017  GUNTAR 10.04.2017
2017 Test XXX-651-2017 Approved 10.01.2017  GUNTAR 10.11.2017
2017 test-9999-2017 i PR 05.31.2017  THOMAA 05.23.2017

Figure 94 —Main Gen Model Screen after Submitting Plant Data

If the user is submitting data from a previous submission, Figure K shows two options:

1. | have reviewed the information and certify the data:
Choosing this option indicates that the user has reviewed the data and agrees that the data is aligned with
their information. Optional comments may be added in this section.
Figure L. is provided on each form of Gen Model. By clicking on ‘Certify’ button the user completes the
submission for each individual form.

2. |request a data change:
Choosing this option indicates that the user has changes to the data. When the user clicks on this option ,
an editable page is displayed to make the necessary changes. After the changes are made, the user can click
on the submit button to complete the submission for each form.
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48 999.000000 false

Frequency relays installed *

true

Additional Wind Farm Compensation *

2 x 12 Mvar Capacitor Banks

Certification of Accuracy

Please confirm that the information provided is accurate and complete. In instances of inaccurate or incomplete
data, you may request a data change. Your selection below will confirm your data is accurate and complete or a
change is needed.

| have reviewed the information and certify the data.

o | request a data change.
Comments *

test]

Supporting Documents

Supporting Document -+ Upload File

not_a_read_file_testing_only.dyr {ﬁj

Certify [ Request Data Change ]

Figure K - Review and Certify Screen for previously existing submission

Review Page:

The review page shows the status of your submission for each form. Once all the forms are submitted either in
‘Certified status’ or ‘Data Change Requested status’ and all forms are in green checked status as shown in below
Figure L, the user can click on the Submit button to complete the submission for the current year of Gen Model.

Review

Back Submissions

@ All data must be revieed before submitting. Piease Certify or Request Data Change for the following forms: Maximum Facility Output

Form Form Status Action
aximum Facility Output General Information Data Change Requested
Cireuit Breaker Wind Farm Data Change Requested
#ain Transformer Atachment Line Data Data Change Requested
Dynamic Data Maximum Facility Output Hot Started 4
Rl Circuit Breaker Data Change Reguested

#hain Transformer Data Change Requested

Dynamic Data Certified

Submit

Figure L — Review page Screen for previously existing submission

Congratulations! You have completed your yearly submission!
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Section 6: Attachment One-Lines to Gen Model

SEASONAL ASSUMPTIONS FOR GEN MODEL

Es] summer B3 winter NOTES
Time Period June 1to Sept.1 Dec. 1toMarch 1
. he time of day when th
Time of Day 16:00 07:00 or 19:00 SO SRI IS C R PRI UG

generator output would be highest.

If applicable. This should be interpreted as intake
Cooling Water Temp. 80° 35° water temp. assuming max. output and efficiency at
(Degrees Fahrenheit) cooling towers (Point C), and/or expected water temps.
from the cooling body on high-demand days.

Ambient Relative .
Humidity (%) 45 40 If applicable.

Ambient Air Temp.

(Degrees Fahrenheit) 92° 20° If applicable.

Condensate m Low-Pressure Steam

Return to Boiler | From Turbine
80°/ 35° I

; |_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_‘ '

COOLING WATER INTAKE [ COOLING WATER RETURN
From river, cooling pond, % From river, cooling pond,
lake or cooling tower NN lake or cooling tower

Figure 95 — Summer / Winter Seasonal Assumptions For Gen Model

Additional Comments -

¢ The Generator Owner will need to review and provide Summer and Winter output values using the seasonal
assumptions. Not all these assumptions may apply to your particular unit.

— E.g., Wind Farms would not need to consider cooling water temperature when determining their
generator output.

¢ For MOD-032 purposes, “Cooling Water Temperature” should be interpreted as “intake water
temperature”, assuming maximum output and efficiency at the Cooling Towers, and/or expected water
temperatures from the cooling body on high demand days.
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SYNCHRONOUS GENERATORS

THIS DIAGRAM CONTAINS A SAMPLE
GENERATOR STATION CONFIGURATION.

POINT OF INTERCONNECTION (POI)
(Location varies per location) — — — —

The number of generators, transformers and outputs
will vary depending on the power plant location.

GENERATOR COLLECTOR BUS
(High-Side Voltage)

Tertiary Load(s)* Tertiary Load(s)*

Generator Step-Up Generator Step-Up 2P s:ﬁf?o'ﬁlsfé’rﬁa'ce ngwfvt;vre
Transformer 1 Transformer2 ... [ ) Transformer(s)* Device*
—
B... Transmission/Distribution Supply

Auxiliary

Transformer 1 rW]

Auxiliary pEeNe N
Transformer 2[...]
Start-Up or
————  Station Service

— rY"'Y'] Transformer(s)*
Auxiliary Auxiliary
Generator 1 Buei Generator 2 [...] Bus2[..]
LEGEND OF TERMS

A - Low-Side Gross Output E - High-Side Net Output [x...] - The number of generators at plant location

B - Auxiliary Transformer Load F - High-Side Connected Transformer Load * — Ifapplicable

C - Low-Side Net Output G - Remotely Connected Transformer Load - Typical power-flow direction at the

D - Tertiary Winding Load H - Reactive Power Device identified points

I - Net Power Output

Figure 96 — Synchronous Generator One-Line Diagram
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WIND FARM GENERATORS
THIS DIAGRAM CONTAINS A SAMPLE
POINT OF INTERCONNECTION (POI) e GENERATOR STATION CONFIGURATION.
(Location varies per location)
The number of generators, transformers and outputs
will vary depending on the power plant location.
Tertiary Load(s)*
Generator Step-Up
Transformer 3
GENERATOR COLLECTOR BUS
(Intermediate Voltage Level)
Station Service Reactive
Wind Farm Wind Farm Transformer(s) ~YY F Power
or Padmount ———— | Wind Farm or Padmount Wind Farm Device(s)*
Transformer Form Transformer Form ——
Transmission/Distribution Supply
Station Service
Transformer(s)*
Aggregate Aggregate
Generator 1 Generator 2 [...]
Legend of Terms
J - Low-Side Gross Output N - Reactive Power Device * - If applicable
K - High-Side Padmount Aggregate Output O - Low Side GSU Output [x...] - The number of generators at plant location
L - Collector Bus Connected Transformer Load P - Tertiary Transformer Load D - Applicable parameters need to be submitted as part of form
M -Remotely Connected Transformer Load Q - Net Power Output - Typical power-flow direction at the identified points

Figure 97 — Wind Farm Generators One-Line Diagram
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INVERTER-BASED GENERATORS

THIS DIAGRAM CONTAINS A SAMPLE

POINT OF INTERCONNECTION (POI) GENERATOR STATION CONFIGURATION.

(Location varies per location)

The number of generators, transformers and outputs

will vary depending on the power plant location.
Tertiary Load(s)*

Generator Step-Up
Transformer

GENERATOR COLLECTOR BUS
(Intermediate Voltage Level)

Station Service
Transformer(s)*

Reactive

Inverter-Based Inverter-Based

F
Transformer Form ———
Transmission/Distribution Supply

Inverter. Power
= 1 >
or Padmount Ivotar: or Padmount Based Device(s)
Transformer Form
L$J Station Service
.
Aggregate Aggregate Transformer(s)
Generator 1 Generator2 [...]
Legend of Terms

J - Low-Side Gross Output N - Reactive Power Device *— If applicable

K - High-Side Padmount Aggregate Output 0 - Low Side GSU Output
L - Collector Bus Connected Transformer Load P - Tertiary Transformer Load
M - Remotely Connected Transformer Load Q - Net Power Output

[x...] - The number of generators at plant location
D - Applicable parameters need to be submitted as part of form
- Typical power-flow direction at the identified points

Figure 98 — Inverter Based Generator One-Line Diagrams
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TSO00KVA. FULL LOAD
23000060845 yurs|  THREE PASE EONTMIOLS.
|Ip[m % TMNSF““MEH GALLONS OIL
AT ABOVE RATING CLASS FOW sex (N
L. SPEC. 591588
SEE INSTRUCTION BOOK  47-620-C857

PHYSICAL WIRING DIAGRAM  S850I81 SCHEMATIC WIRING DIAGRAM 433-C-997

IMPULSE TEST LEVEL: HIGH VOLTAGESOO KV., LOW VOLTAGEISOKY.
o WIGH VOLTAGE NEUTRAL 110KY.

e (229500 | e[ 52700 Ju{85100 || 268300
955005 1994903 716 7905080 2088562 1125088 — 2175138 2144480 1246300
PATINTS X [l gl 2 @ = &
MADE INUS A G “ Elicnw 111PS82MOIA
1 "2 WG VOLTAGE "3
L] Tes a2 |l T6% 432 L l. Tesan
PRASE & PHASL B PHASE C
=] [ L) =]

Y 0a - oa A 10A
,{ s 1
a» a0 n] "o < g-a[
Ava ! ana aha L coa | coa
J L‘ 1 s J j_l
LOW VOLTAGE CURA TRANS
L-8T73438
xi x2 x3
(o CONNECTIONS
s TAP CHANGER IN EACH PHASE
o= VOLTS | AMPERES |- NO_ LOAD TAP CHA N EACH PHASE
I 47000 | 41 ——
| 236¢ 428
WYE HV | g _]_‘i_ 439
463 H e
DELTA L V. 17000 5943

Figure 99 — Example of the Generator Step-Up Transformer Nameplate Picture

Figure 100 — Example of the Physical Tap Position Picture

Pictures for Figure 99 and Figure 100 come from the NERC Reliability Guideline “Considerations for MOD-032 Data
Requirements for Generating Resources”.
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Section 7 : Additional Information

1. Alink to Gen Model user guide is available at the top right corner of each form for quick reference of information.

F- % Planning Center

|
‘ Feedback

Maximum Facility Output

Back Submissions  Gen Model - User Guide

2. An option to provide feedback by the user is also available at the top corner of every page. Please note that the
purpose of this optional feedback feature is to hear about the user experience and feedback for further
improvements on Gen Model. All Gen Model data submission related questions and any other questions that need
immediate attention should be directed to MOD-032@pjm.com

% Planning Center F
H
—_— - .. - — — I — |3
w
Maximum Facility Output T
Back Submissions Gen Model - User Guide
5
& Share your feedback or suggestions for tools:
b
L
[

4

-

Powered by Qualtrics 3

Section 8 : Revision History

Latest Revision: Date 04/30/2024

Author: Ashwini Bhat
Reviewer(s) David Egan, Tao He
Approver(s) David Egan

This is the 2024 yearly update of the Gen Model User Guide. This update
R for Ch includes changes related to User Interface, Process of data submission,

€ason for Lhange Introduction of separate Dynamic model data section, addition of link to Gen
Model User Guide within the tool.
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Reviewer(s) Ashwini Bhat
Approver(s) David Egan

Reason for Change

This is the 2023 yearly update of the Gen Model User Guide. This update
Includes changes related to EIA Plant Code, EIA Machine Code, and data
export.

Author: Nicole Bugay
Reviewer(s) Kyle Clifford
Approver(s) David Egan

Reason for Change

This is the 2022 yearly update of the Gen Model User Guide. This update
Includes minor text revisions and clarification based on frequently asked
questions.

Author: Alex Lousos
Reviewer(s) Kyle Clifford
Approver(s) David Egan

Reason for Change

This is the 2021 yearly update of the Gen Model User Guide. This update
Includes guidance on how to use the tool based on the 2021 enhancements
to the tool (e.g., Maximum Facility Output & Seasonal Assumptions Page,
Transformer Impedance Updates, Attachment Line Data changes).

Author: Alex Lousos
Reviewer(s) Kyle Clifford
Approver(s) David Egan

Reason for Change

This is the 2020 yearly update of the Gen Model User Guide. This update
Includes guidance on how to use the tool based on the 2020 enhancements
to the tool (e.g., Summer/Winter Assumptions, PRC-024 Expansion of fields,
Transformer Cooling Class Pop-ups, Three Winding Transformer Updates,
Attachment Line Data changes).
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Revision Version 02 — (03/29/2019)
Updated snapshots for 2019 Gen Model Enhancements. Minor text revisions.
Revision Version 01 — Draft (04/02/2018)

Updated the PJM Planning Center: Gen Model user guide to include information that is more recent and snapshots
of the tool.

Revision Version 00 — Draft (04/25/2016)

Created a new document for the PJM Planning Center: Gen Model; this is the first release of the PJM Planning Center:
Gen Model User Guide.
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Appendix I: Data Export and XML Data Mapping in Excel Walkthrough
To export your Gen Model data, click “Export to XML” on the main page.

Gen Model

In the #0D-032 Steady State, Dynamics and Short Circuit Modeling Data Requirements and Procedures (PDF)

‘Consistent wilh NERC's MOD-032-1 standard, each transmission wner, generation owner 2nd Load serving entity In PJUAS foatprint must pr state, aynamics, modetieg ata

Submissions
Download Attachments | Export toXnL |

Once you have downloaded the XML file, follow this quick guide for importing the XML data into Excel in an easily
searchable and customizable way.

1. Add the Developer tab. If you already have the Developer tab visible, skip to step 2.

a. The Developer tab is not displayed by default, but you can add it to the ribbon. On the File
tab, go to Options > Customize Ribbon.

Info

Protect
Workbook ~

vy

N
V)=

Check for
Issues ~

Export

Publish Bj

Close Workbook

Account
1s_|
Browser Viey
Options

Options
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b. Under Customize the Ribbon and under Main Tabs, select the Developer check box.
Excel Options ? X
General 2 . "
Ejg Customize the Ribbon.
Formulas ok
; Choose commands from: G Customize the Ribbon: O
Procfing | Popular Commands i Main Tabs i -
Save
Language Y Add or Remove Filters 4] |Main Tabs FE
1.1 All Chart Types.., ) |® ¥ Home o
Advanced Borders |» nsert
Calculate Now o
Customize Ribbon Center age \.IB,CUt b
rmulas
Quick Access Toolbar E_Ig Conditional Formatting » R
E® Copy 3
Add-ins Custom Sort... ne
% Cut N
Trust Center A Decrease Font Size
E’: Delete Cells...
1X Delete Sheet Columns
EX Delete Sheet Rows Contol
[ Email ; XML
& Fill Color » ‘ s
Font Ihdl
|A  Font Color [» =
FontSize I~ Background Removal
‘ Format Cells -
¥ Format Painter
Eﬂ Freeze Panes » M
| A" Increase Font Size
£ Insert Cells...
? Insert Function..,
leg Insert Picture
PR Insert Sheet Columns
€= |nsert Sheet Rows
ﬁ Insert Table
P Macros
Merge & Center
Name Manager |
New File
Open
Page Setup
Paste — |
Paste [» = = ts
Paste Special... New Tab New Group Rename... g
PivotTable T B e | - <
Print Preview and Print Customizations: [ Reset ¥ J‘ : :
S:{:ik wonE I [ | Import/Export 'J |
‘ OK Cancel

2. Click on the Developer Tab, then Source within the XML submenu.

Book]1 - Excel

Home Insert Page Layout Formulas Q Tell me what you want to do...

‘y] D 27 Record Macro ’ aﬂ' Properties @ - 52 Import

> = Use Relative References ® & View Code &) Expansion Packs [, Export
Visual Macros . Add- Excel COM 3n Source
Basic ¥ Macro Security ins  Add-ins Add-ins g

Code Add-ins XML

N21 v 5

| A B C D E H | J K X M N
1 —
2.
3 1
4 ~
5
6
7]
8
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I

3. Add a new xml map by clicking on the “XML Maps...” button...

Sylvestre, Abraham Q) Share

e what you want to do...

Developer

perties @ Map Proj 57 Import

Code ) Expansion Packs Export
Source
Dialog Refresh Data
XML ~
H | J K | [If | M N o | P | Q R S -

XML Source X

XML maps in this workbook:

This workbook does not contain any XML maps. Click XML Maps to add an XML map to
this workbook.

Options v

@ Tips for mapping XML

Pl
H @ MO - 1 + 100%

4. ...and then adding your XML file, then click OK.
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XML Maps

XML maps in this workbook:

Name Root

Namespace

ions <No N;

&>

Rename...

The XML Source at the right is a complete listing of all data fields present in the file. At this point, you can

organize the data in Excel in whichever way you would like, although it is recommended you map each subsection

to its own worksheet for clean formatting.
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XML Source
XML maps in this workbook:

submissions_Map

=25 submissions
2157 submission
-l infoDto
(=] referenceCode
..... ] queueNumber
--[=] attachmentType
----- (=] status
..... =] fuelTypes
-l# generalinformation
(=] referenceCode
=] queueNumber
attachmentType
=-{Z7 generalinformation
--{=] createTimestamp
1| createdBy
] defaultUpdateTimestamp
= defaultUpdatedBy
(=] updateTimestamp
=] updatedBy
(=] projectName
=] formExecutedByName
(=] title
=] companyName
(=] federalTaxld
=] phone
-] eveningPhone
(=] email

&l fax
& id
(=] isDataChanged
] isCIRClaimed
(=] serviceDate

{7 location
address
v

i) city

To map elements, drag the elements from the tree onto your worksheet.

0
(i}
=
-~

&

Options v | | XML Maps... |

Verify Map for Export...

Q Tips for mapping XML

5. Right-click on a subsection of the submission and select “Map Element”
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v

XML Source X
)fML maps in this workbook: )
submissions_Map v

=25 submissions
=157 submission
[-4 infoDto
EJQ '7 Map element ... @
@47 pointOfinterconned- 3
[-Lg# projectCapability : ;
@l transformerinformation
[-ig7 attachmentlineData
@-dg facilitylnformation
#-L requestinformation

To map repeating elements, drag the elements from the tree onto the worksheet where
you want the data headings to appear,

To import XML data, right click an XML mapped cell, point to XML, and then click Import.
Options ¥ XML Maps...
Verify Map for Export...

== 0 Tips for mapping XML

a. A popup box allows you specify where on the sheet you want this table to be placed. Again, you
may organize it however you would like, but to keep it simple we will keep the starting cell at
Al.
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Al » fe
A B C D E F G H | J K L M N o P Q R

11 |
2
3 4
4 |
5
Gl
7 4
8
9 |
10 |
11|
12|
13 |
14 |
15| Map XML Elements ? X
:.6[ Where do you want to map the XML elements?
18] Atwi| =3

1 p———
19| (“' Cancel
20 | ———
21
22|
23|
24 |
25|
26 |
27|
28 |
29 |
30
31|

6. Click on the Data tab and the Refresh All to load the data.

B S
File Home Insert Page Layout Formulas View Developer Cera Q Tell
= s > _I = [ Show Queries r Connections al [Z]A )
Bleln & LC Y. |
o E From Table R B-| Properties ; !
From From From From Other Existing New Refresh zl Sort Filter
Access Web Text Sourcesv  Connections Query~ [% Recent Sources All v g\ Edit Links
Get External Data Get & Transform Connections Sort & Filte

Refresh All (Ctri+Alt+F5)

Get the latest data by refreshing all
A B e D E | sources in the workbook. |

F2 v Je

|
{l referencdld queueNul attachmel status [ fuel Type £ l
2
3.
<52
5
6
7
8
9
10
11
12

All of the data for that subsection will appear in a table similar to the one shown below. The XML Source to
the right serves as a handy guide to see all of the columns related to each section. Clicking on a field or folder of
fields will highlight them on the table for easier navigation and searching.
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] Show Queries Y onnections 2 S v a2 R | NUE &LE
= L& 4 ) Ef = 17 > B
a =1 et P s 8 | B 3 F e B2 w4
. ther  Exist New Refresh g Sot | Fiter Textto flosh Remove  Dota  Consolidste Relstionships Manage  What-if Forecast Group Ungroup
2 Query - L& Recent Sources - . & Vo advanced  Columns Duplicates Vsiidation - DataModel Analysic~ Sheet = -
Get Externai Data Get & Transtorm Connectians Sort & Filter Data Toals Forecast Outtine -
AR - £ || Iker Chocarro Aguirrebengoa v
4 county - zipCodeS - apphicantName - |applicantTitle. - _appbcantEmail - applicantDayPhone - isApphcantDifferent - | addressé
2 lker Chocarro Aguirebengoa ec ¢ XML Source hec=2
3 Ravichandra ( jm.com 123-456-7891 | FALSE | XML meps in this workbook:
4 submissions_ Map -
5 [Bergen 57| Thomas Flexon Director Ravichandra Guntaka@pjm com 123-456-7893 TRUE |
6 [Buriington . i i
7 | Sam Lines. Market Director - East Ravichandra. jm.com _123-456-7895 TRUE
8

) wm 123.456-7897 ALSE
i E | Jenner w : w com_123.456.7899 UE

= T % WW wcm 123-456-7901

| Jennifer

Ravichandra Y [z |
== Hohenshilt Director - & Market Poic, Ravichandra Y TR
om ? Ravichandra Y TRUE
15 | Hohenshit Director ﬁam«ﬁ mw com_123.456.7903 TRUE |
:? | |Jennifer Hohenshitt m-wawmi mmw com 123-456-7905 TRUE |
:g | %w com_123.456-7907 FALSE |
g? Essex 7102|Erik Pauison Consutant Ravichandra jm.com _123-456-7909 TRUE |
2 e %m
T — Ravichandra G Y ALSE |

taka@pim.com_123-456-7913 F

=

510
<

4

3%

I

elements, from the tree
YOU Want the data headings to appear.

| James Sherman Project Engines Ravichandra Guntaka@py

52888498888

I T0 Import XML dsts, ight click an XML mapped cesl, peint to XML nd then cick Import.
Options | | XML Mops.
1 __|Mike Reed Ravichandra | Verty Map tor Export
. Tios fot mapping XML
Sheet! | Sheets | Sheets o) < | @
Resdy 20 Auerage: 1003 Count 259 Sumctoons [NEHN B £ - ] + 0

To load other subsections of the XML Source just repeat steps 5 and 6. Remember to create a new
spreadsheet for easier readability.

Home y Developer

Show Queries ™ [2] Connections W Clear SN 5 €rs Show Detail
FD gmmnm @ [E] Properties A Y ¥ Reapply E= F E*E s E‘D D/g @ T @ o B Hide Detail
From From From Fro Existing New Refresh 2| Sort | fFilter i Textto Flash Remove  Data  Consolidate Relationships Manage = What-If Forecast Group Ungroup Subtotal i
Access Web Text So Connections = Query~ [ Recent Sources |~ py~ [} Edit Links x Yo Advanced | Columns  Fill Duplicates Validation ~ DataModel ~Analysis - Sheet v v
Get External Data Get & Transform Connections. Sort & Filter Data Tools Forecast Outline
B8 = fe | AH2-194
| A D F G H | =]
1 B defaultUpdate Timestamp B defaultUpdatedBy B update Timestamp XML Source
2 [191982vJ N ICHOCARRO2 TRU TRUE e
3 [191982YJ AI1-109 N ICHOCARRO2 R RUE 1 T
4 [191982YJ AI1-109 N ICHOCARRO2 RU RUE 2022-10-11718:07:30.41 EPHJ1 _ Vesta: = e =
5 19118ZR6 AH2-334 N HECATEGRID RU RUE 2022-04-12T13: EPHJ1 _ Inv St & laggingOverExcitedMwSun}
6 [19118ZR6 AH2-334 N HECATEGRID RU RUE 2022-04-12T13.05557.8122_STEPHJ1 __ MPT1 T SO
— ] leadingUnderExcited
£ laggingOverExcited
] electricalConnectionsDescriptid
-l transformerinformation
7 11879264G AI1-033 N 2022-03-01T13:38:27.157Z WGEOGHEGAN TRUE TRUE 2022-05-20T15:58:33.175Z STEPHJ1 ___ TMEI 2] referenceCode
a
] attachmentType
transformer
8 |18719F41 |AH2-194 N 2022-03-03T13:33:40.540Z TFLEXON2 TRUE TRUE 2022-04-07T18:16:47.5562 STEPHJ1 __ Trans: Emu e TERG
(] createdBy
] defaultUpdateTimestamp
] defaultUpdatedBy
9 |18719F4I AH2-194 N 2022-03-03T13: TFLEXON2 TRUE TRUE 2022-04-07T18:16:47.556Z STEPHJ1 __ Trans £1 updateTimestamp
10 18719F4l AH2-194 N 2022-03-03T1 TFLEXON2 TRUE TRUE 2022-04-07T18:16:47.556Z STEPHJ1 __ Trans £ updatedby
11 18705QKA AH2-127 2022-02-25T06: NAES77 RUE RUE 2022-04-19T13:51:47.460Z STEPHJI __ GE-S( £ machineld
12 [16768X9T AH1-043 2021-06-15T17:19:12.926Z_ABLEGRID R TRU 2021-09-23T23:10:42.9552 CAVENO ___ GSU1 au
13 16768X9T AH1-043 2021-06-15T17:21:44.9272 ABLEGRID R RU 2021-09-23T23:10:42.9552 CAVENO ___ MPT1 ém’f“;
14 [15382)EF AG2-255 2021-03-16T20:14:03.1292_KUPPERENG_01 RU RU 2022-02-07T20:25:45.360Z CAVENO 11, T B b ransformers
15 15240RUA AG2-224 N 2021-03-09T18:25:44.971Z JENNSOHO RU RUI 2021-03-20T10:36:30.012Z CAVENO __ MPT1 =y
16 [15240RUA AG2:224 N 2021-03-09T18:27:51.328Z_JENNSOHO RU TRU| 2021-03-29T10:36:30.012Z CAVENO __PMT1 ot AE——
17 13310XSU AG1-268 1S 2021-02-19T13:04:39.008Z_JENNSOHO TRUE TRUE 2021-04-01T14:39:13.7652 CAVENO ___ PMT1 3
18 13310XSU AG1-268 1S 2021-02-19T13:04:38.9937 TRUE 2021-04-01T14:39:13.7652 CAVENO  MPT1
19 13179JA0 AG1-263 1S 2021-02-19T1 TRUE 2021-04-16T11:02:57.437Z CAVENO ___ MPT1
20 [13179JA0 AG1-263 1S 2021-02-19T1 TRUE 2021-04-16T11:02:57.437Z CAVENO __PMT
12YHE AG2-204 2021-02-11 RUE 2021-04-14T15:22:22.773Z CAVENO ___TR1
19564 AG1-080 2021-01-29 RUE 2021-03-25T1 066Z CAVENO __ TS1-5 E
195G4 AG1-080 2021-01-29 RUE 2021-03-25T19:19:19.086Z CAVENO  TM1 f “"5‘“2’:&; oSl
3310XSU AG1-268 2020-09-23 7 RUE 2021-01-08T16:06:47.289Z CAVENO __ MPT1 e 3
10XSU AG1-268 2020-09-23 RUE 2021-01-08T16:06:47.2897 CAVENO _ PMT1| | 7o map repeating elements, drag the elements from the
you want the data headings to appear.
26 133014KZ AG2-055 N 2020-11-18T19:09:23.4337 STED TRUE TRUE 2020-12-28T15:09:50.152Z CAVENO  T1 To import XML data,right cick an XML mapped cl, poin
| options ~ | | XML Maps...
Verty Map for Export...
o7 linantaz  AcoosE  wm onon 41 49TH04ASR 2807 NI TRUE 909019 9ATAR0N 1697 CAVEND To ™ @
General Information | Point of Interconnection | Project Capability | Sheet4 il
Ready 83 B & O
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