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Introduction/Disclaimer

This document was written to clarify what ISO New England is looking for in submissions of
Interconnection requests into the Interconnection Request Tracking Tool (IRTT). This document
has screenshots of IRTT and other software necessary to submit these necessary files. If you have
additional questions on the tools themselves, see the applicable user guides. In case of any
discrepancy with this web guide, the ISO Tariff and applicable operating procedures and planning
procedures govern.
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Interconnection Request File Upload Checklist

The following is a list of files that should be submitted to support an Interconnection Request (IR).
*Note: All of the data shown below may not need to be submitted for each IR.

1. Siemens PSSE Files:
o Steady State Modeling (.idv/.raw) - text file including project model and a
connection to a real bus in the ISO-NE network
o Dynamic Data Modeling (.dyr/.snp) - including generator/exciter/governor models
(where applicable) and protection models
2. Short-circuit data (.olr/.chf) for use in ASPEN
o Including project model with all Positive- and Zero-Sequence Impedance
information - consistent with Collection System Detail Impedance Sheet
o Ifan ASPEN file cannot be provided, please provide the information/data needed to
construct an ASPEN model on our end, including:
= Generator Voltage-Current relationship information for use in ASPEN

Voltage-Controlled Current Source (VSC) model —shown below:

*Note: The largest value in the Current (A) Column below should align with Max Design Fault
Contribution Current from ‘Small Generating Facility Characteristic Data (for Inverter-based
Machines)’ tab of IRTT.

Voltage Controlled Current Source X

=
Voltage |Currem A ‘PF Angle (deg) | o raﬁng:l— e

— *Puos. seq. voltage measured at
(" Device terminal

" Network side of transformer

r— Limits on voltages at terminal

Max= times prefault value

Min= pu
hd [~ shut down based on min phase voltage
Sort Grid
Memo
Date In-service: N/A Qut-of-service N/A

Tags: Mone

0K I Cancel | Help |

Last changed Jul 13, 2021
=  GSU Transformer Zero-Sequence Impedance values
= Branch & Equivalent Collector Zero-Sequence Impedance values aligning
with the Collection System Detail Impedance Sheet
3. PSCAD Files (.pscx/.pswx) must be capable of the following:
o Compatible with Intel Fortran 12 or later
o Run ata minimum time step of 20 microseconds, or no less than 10 microseconds if
required by specific control parameters

Home Praoject View Tools Utilities Components Madels
Namespace | g I Duration of Run (s) Startup Method Standard X
Description I Solution Time Step (us.)I Input File
Relative Path General 2 nel Plot St Brow
i annel Plot Step (us) rowse
General Settings
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o Initialize as quickly as possible (e.g. < 1-3 seconds) to user supplied terminal
conditions.
o Support multiple instances of the model in the same simulation.
o Support the PSCAD “snapshot” feature.
o Support the PSCAD “multiple run” feature.
4. PSSE-PSCAD Benchmarking Report

o Consistent with Planning Procedure 05-6 Requirements (seen below)

3.4.1 Detailed Instructions for the conduct of benchmarking analysis to confirm acceptable

performance of the PSS/E model in comparison to the PSCAD model

PSS/E Simulation
1.
2.

The project shall be modeled at full output per the project’s Interconnection Request.
Sufficient data channels shall be included in the snapshot file for reporting purposes. Example
channel data would include bus voltages within the project and around the project’s POI, line
and transformer flows (both real and reactive), and LVRT status signal. Channel selection shall
enable PSCAD modeling results to be directly compared against the PSS/E results.
Two fault simulations, each using a 6 cycle clearing time, at a bus close to the point of
interconnection, for both pre-project (without the project modeled in-service) and post-project
(with the project modeled in-service) :

a. With alllines in service

b. With one line close to the point of interconnection out of service.
Plot scales shall be set appropriately for the reviewers to discern the entirety of the plotted
signals, without clipping. Multiple signals may be plotted together in the same plot, as long as
the signals are discernible from one another—otherwise, some of those signals should be
separated out into multiple plot diagrams.

PSCAD Simulation

1. PSCAD simulation shall be performed under as similar conditions as possible to the PSS/E
simulations discussed above, for the best possible comparison.

2. The Project and its associated auxiliary equipment shall be modeled with comparable
parameters between the PSS/E and PSCAD modeling, with each model’s parameters detailed in
the summary report.

3. The PSCAD transmission system case model shall be created from the PSS/E case model, with
sufficient buses included after forming the system equivalent to allow simulation of the line
outage and fault conditions modeled in the PSS/E simulations discussed above.

4. Steady-state line outage scenarios shall be created similar to those in the PSS/E simulation. For
each scenario, a short description of the SCMVA values resulting from the fault conditions
considered shall be provided.

5. The PSCAD model shall initialize properly and that the same power flow and voltage conditions
shall be observed between the PSCAD and PSS/E models.

6. Output channels shall be set up to capture similar data to that of the PSS/E simulations

7. Fault simulations using the same modeling as those for PSS/E shall be run

8. Comparison plot sets modeling the same data channels from PSS/E and PSCAD shall be

developed.

Evaluation of Results
1.

Comparison plots shall show similar results between PSS/E and PSCAD. If any significant
differences are shown between the traces, sufficient explanation shall be included about why
these differences should be considered acceptable.
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5. Project One-line (red box below)

o State the Point of Interconnection (POI), and if the project is sectionalizing a line
with a new substation, state the distance from both of the terminal stations

o Allinverters/generators must be shown

o Must be stamped by a Professional Engineer if Interconnection Agreement is larger

than 50 kW

6. Site Control Document (Geographical Map - blue box below)

# Requests small Generator locked

General Information

@ Project Informatian

o Attachments to

i uploads

# Signature [ Version History

site Electrical One-line Diagram

{fthe Small Generating Facilty s larger than 50 k.

Camments)

5 0@ copy of the One-Line Diagram Enclosed?

v

Use the "Uploads” tab to encluse one copy of the site electrical one-line diagram showing the configuration of all Small Generating Facility equipment, current

15 the diagram stamped by a kcensed Professional Engineer?

v

and potential circuits, and protection and control schemes. This oneJine diagram must be signed and stamped by 3 licensed Professional Engineer

site Control Documentation

Site DoCUMENtation Comments

Proposed Location of Protective Interface

Use the "Uploads™ tab to enclase copy of any site documentation that indicates the precise physical location of the proposed small Genesating Facillty

Ite Documentation Enclosed?

- v

proposed locatian of pratective interface equipment an property (include address if different from the Intescannection Custemer's address

Protection & Control Schemes

Protection & Control Schemes Comments

Maore documentation s available upon request - full reay spacs were too large of a file o upload.

Protection & Contral Circuits

Use the "Uploads™ tab to enclose copies ef schematic dranings for all protection and control dircults, relay current dircult:
Protection & Control Circults Comments

See protection and control schemes uploads and SLD.

lay potential circuits, and alarm/menitoriny

Usa the “Uploads™ tab to enclose copy of any site documentation that describes and details the cperation of the protection and control schame:

Is Available Decumentation Enclosed?

- v

Are Schematic Dr:

> v
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7. PQ Curve (“D” Curve) showing Reactive Power Capability of Generator/Inverter (example
shown below). Units with voltage control are required to be capable of a composite power
delivery at their maximum rated power output (maximum MW) at the Point of
Interconnection (or at the high side of the station transformer in the case of a wind
generating facility) at both the power factor of 0.95 leading and 0.95 lagging. The power
factor evaluation shall be conducted with the new Generating Facility or Eligible ETU

modeled at unity terminal voltage and maximum rated power output. Note: The PQ Curve is
usually provided in inverter/generator model documentation.

Rated Output
i _Ah Inverter rated for
\ ,-"/’J’+P _"’--\ reactive support at
cee e plemenee~ Sfsar====" b il
o ”__ _____.\ /fulloutput
’ v ~ ~
) L’ F NG N Inverter rated for
i ’ A "\ reactive support at
’,‘ /l \\ ‘. partial output only
/ \\‘/
1: / k
' fi \ \
! v
| I \
, ' (I
[ o
— —
-Q 0 +Q

8. Collection System Detail Impedance Sheet (Item 2.2 Below)
o The data table should include the Type, Length, Zero-Sequence Impedance, Positive
Sequence Impedance, Reactance, and Charging of each section of the Detailed Model
(Feeder & Collector Strings), as well as the Equivalent Model

Manage Supplementary Wind and Inverter-Based Generating Facility

1. Geographic Map Demonstrating the Project Layout and its Interconnection to the Power Grid

2 Busreaker diagram of Senerators, generator number, rating and terminal voltage.)

erB o
, equi
.
121 Ma foh
w ve po >
13w is bein
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Section 1 IRTT Entries

The following pages provide information needed to submit data into the Attachments to IR Tab
shown below. Within this tab there are multiple section that need to filled in. To expand each table
click on the eye icon to the right of each table. The expanded tables are shown on the pages to
follow.

Attachments to IR Tab:

# Requests small Generatorlocked

Attachments to IR

Requested Commercial Operations Date * Requested In-Service Date * Requested Initial Synchronization Date *
Proposed Point of Interconnection * Format should include cwner of PO, voltage level and name (ex: CMP 115 kv Line 229), Also, plesse note that sil information entered here is visible n the quewe to ol parties,

-
Energy Source * Hydra Type*

Prime M
Generator
Mame Type Valid Submitted

®
Name Tape Valid Submitted

-

Facility g Machines)
Nam. M Frequency m
Interconnection Facilities Information (Transformers)
Wame  phase valid  Submiteed
®

Interconnecting Cireuit Breaker
Ham Cireule Type iid Submitted

=

Astachment A ta Intercannection Request Form (SUPPLEMENTARY WIND AND INVERTER-BASED GENERATING FACILITY DATA FORM)

Propused Name Submitted

IR Submission Job Aid Page |8
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1.1 Generators:

o Generator Nameplate Rating and Generator Nameplate KVAR should be based on a
primary (largest) generator/inverter, not the entire aggregated project. Additional
details about other generator/inverters on the site will be requested in Attachment
A to Interconnection Request Form.

o Interconnection Customer or Customer-Site Load is meant to represent any Station
Service Load associated with the project facility

Update Generator

Generator Nickname * Type of Generator *

Generator Nameplate Rating * Generator Nameplate kVAR *

Interconnection Customer or Customer-Site Load * Typical Reactive Load

Maximum Physical Export Capability Requested * Is this the primary generator? *
® Ves o

Will the generator energy storage capacity be in addition to the Maximum Physical Export Capability Requested for the primary
inverter? *
® No

If Yes, describe the energy storage device and specifications:

e Minimum and Maximum State of Charge is meant to represent the percentage of the
total nameplate MWh that the Energy Storage System (if applicable) can charge

Provide the maximum output of each generator including each energy storage device

Primary frequency response operating range for electric storage resources

Minimum State of Charge:

Maximum State of Charge:

Generating Facility Capacity (MW)  Maximum Net MW Electrical Output  Maximum Gross MW Electrical Qutput

At or above 90 degrees F *

At or above 50 degrees F *

At or above 20 degrees F *

Ator above O degrees F*

List components of the Small Generating Facility equipment package that are currently certified *

Equipment Type Certfifying Entity

IR Submission Job Aid Page |9
ISO-NE PUBLIC



1.2 Small Generating Facility Characteristic Data (for Inverter-based Machines)

Nameplate Output Power Ratings below need to be based on a primary (largest)
generator/inverter, not the entire aggregated project.

Generator (or solar collector) *
Manufacturer, Model, & Number * Version Number *

Nameplate Qutput Power Rating in kKW * Winter Nameplate Output kW Power Rating *

Nameplate Output Power Rating in KVA * Winter Nameplate Output kVA Power Rating *
Individual Generator Power Factor *

Rated Power Factor Leading * Rated Power Factor Lagging *

Total Number of Generators in wind farm to be interconnected pursuant to this
Interconnection Request *

Elevation * Single or Three Phase *

ngle Phase ® Three Phase

Inverter Manufacturer, Model Name & Number (if used) *

List of adjustable set points fo the protective equipment or software *

Max Design Fault Contribution Current should align with the ASPEN generator

model.

Update Inverter
Inverter Nickname *
Max design fault contribution current Instantaeous or RMS
Taneous @® RMS

Harmonics Characteristics

Start-up Requirements

IR Submission Job Aid
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1.3 Interconnection Facilities Information (Transformers)

For Transformer entries below, please base values on individual Generator-Step-Up
Transformers (if there are multiple).

Update Transformer

Transformer Nickname *

Will a transformer be used between the generator and the point of common coupling? *

Will the transformer be provided by the Interconnection Customer? *

Transformer Data (If Applicable, for Interconnection Customer-Owned Transformer)

Is the Transformer * Transformer Size *

Transformer Impedence * Transformer Impedence kVA Base *

If Three Phase

Transformer Primary Volts *

Transformer Secondary Volts

Transformer Tertiary Volts

1.4 Attachment A to Interconnection Request Form

(Supplementary Wind & Inverter-Based Generating Facility Data Form)

e Filled in, Section 3 below, on a per-inverter basis for each unique type of inverter.

Note: This includes the primary inverter from the update generator section.

3. Summary of the Unit Models in the wind or inverter-based generating facility

Unit Name

Manufacturer Model

Type of this WTG* (If applicable) Generator Unit Mumbers in the field
Number(s) of these Units Maximum Output of this Unit (Mw)
Total MW

e Leading/Lagging Reactive Power Limits below should align with the PSSE model
e For the question, On which bus the minimum SCR is required by manufacturer provide
a specific PSSE bus number

IR Submission Job Aid Page [11
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Unit Manufacturer Model Terminal Voltage

Rating of Each Unit (MVA)

Maximum Gross Electrical Output (MW) Minimum Gross Electrical Output(MW)
| | |
Lagging Reactive Power Limit at Rated Real Power Qutput Leading Reactive Power Limit at Rated Real Power Qutput
(MVAR) (MVAR)
| | |
Lagging Reactive Power Limit at Zero Real Power Output Leading Reactive Power Limit at Zero Real Power Output
(MVAR) (MVAR)
| | | |
Station Service Load(MW, MVAR) Minimum short circuit ratio(SCR) requirement by
] |
On which bus the minimum SCR is required by manufacturer What voltage level the minimum 5CR is required by
|
| |
Positive sequence Xsource Zero sequence Xsource
| | |
5. Unit GSU
|
rating(MVA) Total number of the GSUs
| | | |
Voltages, generator side/system side Winding connections, low voltage/high voltage
| | |
tap it on high voltage side Available tap positions on low voltage side

Will the GSU operate as an LTC? Desired voltage control range if LTC

G | |
Tap adjustment time (Tap switching delay + switching time) if Desired tap position if applicable
LTC | |
Impedance, Z1, X/R ratio Impedance, Z0, X/R ratio

6. Low Voltage Ride Through (LVRT) (Specify the Manufacturer Model of this Unit)

Does each Unit have LVRT capability?

If yes, please provide:

6.1 Unit LVRT mode activation and release condition

When operating at maximum real power, what is the Unit terminal When operating at maximum real power, what is the Unit terminal
voltage for LVRT mode activation? voltage for releasing LVRT mode after it is activated?

If there is different LVRT activation and release logic, please
state here

6.2 AWind or other inverter-based generating facility technical manual from the manufacturer including description of LVRT
functionality

Attach an Inverter-Based Generating Facility Technical Manual from the manufacturer. Attachments can be added on the upload tab.

6.3 Does the wind or other inverter-based generating facility technical manual attached above include a reactive power capability
curve?

If ne, attach the file and specify the name of the attachment here:

Attach o Manufacturer Technical Manual without Reactive Power Capability Curve. Attachments can be added on the upload tab.

IR Submission Job Aid Page [12
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1.5 Sections 7-10 (Voltage and Frequency Protection Settings)

Note: See next section “Attachment A-1 Protection Settings” for a guide to the appropriate settings.
ISO-SRD Settings are shown below

7. Low Voltage Protection (considering LVRT functionality) *

(Specify the Manufacturer Model of this Unit)

*Add more rows in the table as needed

Low Voltage Setting (pu) Relay Pickup Time (Seconds)
0.5 1.1
0.88 2

8. High Voltage Protection - (Specify the Manufacturer Model of this Unit)

*Add more rows in the table as needed

High Voltage Setting (pu) Relay Pickup Time (Seconds)
11 2
12 0.16

9. Low Frequency Protection - Specify the Manufacturer Model of this Unit)

*Add more rows in the table as needed

Low Frequency Setting (Hz) Relay Pickup Time (Seconds)
58.5 300
56.5 0.16

10. High Frequency Protection - (Specify the Manufacturer Model of this Unit)

*Add more rows in the table as needed

High Frequency Setting (Hz) Relay Pickup Time (Seconds)
61.2 300
62 0.16

IR Submission Job Aid Page [13
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Section 2 Attachment A-1 Protection Settings

For any Generators connecting to the Bulk Electric System?! (BES), or to Subtransmission

that is not considered Distribution, the unit(s) should have Voltage and Frequency

Protection Settings that Comply with Standard PRC-024-2

(https://www.nerc.com/pa/Stand/Reliability Standards/PRC-024-2.pdf). Generators that are

interconnecting at the distribution level should comply withthe ISO-NE Inverter Source

Requirement Document (ISO-NE SRD) Protection Settings.

2.1 PRC-024-2 Frequency Protection Settings:

PRC-024 — Attachment 1

OFF NOMINAL FREQUENCY CAPABILITY CURVE

Curve Data Points:
Eastern Interconnection

High Frequency Duration Low Frequency Duration

Frequency (Hz) Time (Sec) Frequency (Hz) Time (sec)
2618 Instantaneous trip <578
=605 1()(80.8235-145713*) <59 5
<60.5 Continuous operation >595

Instantaneous trip
101.7373'+100.116)

Continuous operation

68
Queber
66
64
Western ERCOT
ﬁgﬁi-n 6%
No Trip Zone astern | 111 =
— (not including the 605
lines) e =
= ERCOT [
Ey 58
Western
] st 56
54
01 1 10 100 1000 10000
Time (sec)

1 Bulk Electric System (BES) Definition via FERC: All Transmission Elements operated at 100 kV or higher and Real Power and Reactive Power

resources connected at 100 kV or higher. This does not include facilities used in the local distribution of electric energy.

IR Submission Job Aid
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2.2 PRC-024-2 Voltage Protection Settings:

Voltage Ride-Through
Time Duration Curve

——1 No Trip Zone

1.30
1.25
1.20
115
110
1.05
1.00
095
0.90

E oy

L 078 E

Fo S

L 065 o

i ¥

E 050 &

045 @

08 2

92 S

0 2

=010 ©

L0055 o
0.00

1 1.5 2 25 3 3.5 4
Time (sec)
[ ==mmHigh Voltage Duration | 0w Voltage Duration |

Voltage (pu)

21.175
=115
=1.10

Ride Through Duration:

Time (sec)

Instantaneous trip

0.20
0.50
1.00

High Voltage Ride Through Duration Low Voltage Ride Through Duration

Voltage (pu) Time (sec)

<065 0.30
<0.75 2.00
<0.90 3.00

2.3 ISO-SRD Frequency Protection Settings:

Table II: Inverters’ Frequency Trip Settings
Comparison to IEEE Std 1547-2018 (1"" ed.)
Required Settings default settings and ranges of allowable settings for
Shall Trip Category |, Category II, and Category Il
Eiacres Frequency Clearing Clearing s el
(Hz) Timels) Frequency Time(s) allowable
settings?
OF2 62.0 0.16 Identical Identical Yes
OF1 61.2 300.0 Identical Identical Yes
UFL 58.5 300.0 Identical Identical Yes
UF2 56.5 0.16 Identical Identical Yes
IR Submission Job Aid
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2.4 ISO-SRD Voltage Protection Settings:

Table I: Inverters” Voltage Trip Settings

shall Trip — IEEE Std 1547-2018 (2™ ed.) Category Il
Comparison to IEEE Std 1547-2018 [2" ed.)
Required Settings default settings and ranges of allowable settings for
shall Trip Category Il —
Functi Within
unetion Voltage Clearing e Clearing ranges of
(p.u. of nominal voltage) Time(s) 58 Time(s) allowable
settings?
ov2 1.20 0.16 Identical Identical Yes
ovl 1.10 2.0 Identical Identical Yes
Higher Much shorter
i 0.88 20 (default is 0.70 p.u.) (default is 10 5) ves
Slightly higher Much longer
w2 0.0 1 (default is 0.45 p.u.)  (defaultis 0.16s) ves

Control the voltage at the Unit termina

Control constant pows

main transformer

main transformer

transformer

transformer

Other options. Please describe if select others

prevent low/high voltage tripping.

voltage at which bus to what schedule.

tor at the Unit terminal

Control constant power factor at the high side of the

Control voltage at the low side of the station main

Control veltage at the high side of the station main

Cantrol constant power factor at the low side of the station

11. Unit Reactive Power Control (Specify the Manufacturer Model of this Unit)

11.1 What are the options for the Unit reactive power control (check all available)?

11.2 In all the control options selected above, please list the options in which the Unit is able to control its terminal voltage to

11.3 What is the desired control mode from the selected options above? Specify the control plan in this mode. For example: control

IR Submission Job Aid
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Please provide the p the

Amach ¢ Park Control Technicol Manual, Atachments can be odded on the uplood tob.

14. Staticn Transfarmer
Transformar Name Namaplate ratings (MVA)
Total number of the main transfarmer(s) Vaitage, High/Low/Tertiary (V)

Winding cannections, High/Low Tertiary ble tap pasitions on high veltage side

Impedance Z, WR ratio Impedance Zo, X/R ratio
Zrma Zau

Available tap positions on low voltage side Will the transformer operate as a LTC?
CaC)

Desired valtage contral range if LTC Tap adjustment time (Tap switching delay + switching time) if LTC

Desirad tap position H applicable Tap adjustment time (Tap switching delay + switching time)

for each of the features listed above as object (display as icons)

Areach o Additionat Informaticn Tech Manual Atochmenss can be added on the uplood tob.

20, PSCAD Model and i ind ar inverter-based g ing . the Power and Other i ind ar i
o ; "

U decerming how much PSCAD work is nveded fram the wind onits

Attach & PSCAD Model ond Documentotion. Attochmants cen be odded on the uplood tab,

xR xR

Tiny xm Zauy xm

T xR Zm xR

15. Dynamic Si (§ applicable)

(AN model files pravided under this tible with Siemens PT/'s ion currently in use at 150 New England)

Asach o Dynomic Simulotian Model for the Poer Plane Contraffer(sh Attochaments can be odded an the upload tab.

15.1 A compiled PSS/E dynamic madel for the pawer plant contrallerls) (a *.LIB ar *.08] file)

Anach ¢ Compied PSS/E dynomic model. Amachments can be odded on the upload tab.

15.2 A dynamic data file with appropriate parameters and settings for the power plant controller(s) (typically a *.DYR file).

Please in ith the

Anach o Dynonic Data Fik or Powar Plant Cantroierts) Fie Attachments con be added on the upload tob.

153 power plant

Amach o PSS/E Model User Manual. Attachments can be added on the uplood tab.

16. Capacitars and Reactors

Please provide ling data for i belng ity, inclading: size, basic electrical parameters, connecting bus, switched or fixed, ete.
-
4

Data for All Capacitors and Reactars for Facility

Anach o Modeling Dora for AN Capacitors ond Reoctors, Aachments con be odded on the upload 1ob,

17. Dynamic Devicels)

(Al madal files provided under this sectian 17 shauld be campotible wi currently in use at e

7.1 Pravi i belang

Aach o Dynamic Device Modeling Dota Fle. Attachments can be added on the upload tab.

n the it (eypically a *.DVR file).

Setthe parameters in accordance with the desired cantral mode.

Amach o Dynamic Dato Fie for Parameters for the Unirs. Attachmens con be added on the upiood tab.

18. Callection System/Transfarmer Tap-Setting Desi

Collection systemtzansfarmer tag-setting design calculations, cansistent with the raquirements in the 150 New England Planning Precedures, that identify the caleulations to support the propased andthe up

Amach o C - - 2 ”

19, Additional Information

Are there any special features available to the wind ar y? Such as weak grid interconnection salutions, etc. Specify the available features here.
-
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