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About Nayak

= Established in 1999, located in Princeton, New Jersey, USA

» Independent representatives for

Bw PSCAD EMT Simulator from Manitoba Hydro International

“_IIBIDS RTDS real-time digital simulator from RTDS Technologies
Technologies

DSA TOO]S DSATools from PowerTech Labs

Dynamic Security Assessment Software

EE] TZERBERCER  Linear Power Amplifiers from Spitzenberger and Spies

IES

= Provides sales, support, and training

= PSCAD and RTDS System study consulting services
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Motivation

« EMT studies are becoming a repeatable workload
NERC, NGRID, ECORT, IEEE...

« The challenge is not one simulation — it is the repeated process PRCO024, IEEE1547, IEEE2800...
around it. IBR interconnection study

« ERCOT, PJM, IEEE 2800

01: Fat Run Test

02: Three Phase to Ground Fault Test

03: UV1-1 Ride-Through Test (V=0.3pu, T=1 sec)
04: UV1-2 Trip Test (V=0.5pu, T=1.2 sec)

05: UV2-1 Ride-Through Test (V=0.7pu, T=2.9 sec)
06: UV2-2 Trip Test (V=0.7pu, T=3.1 sec)

07: OV1-1 Ride-Through Test (V=1.15pu, T=1.9 sec)
08: OV1-2 Trip Test (V=1.15pu, T=2.1 sec)

09: OV2-2 Trip Test (V=1.25pu, T=0.2 sec)

10: Frequency Deadband Test (+/- 0.036 Hz)

11: Over-Frequency Response Test (f=61 Hz)

12: Over-Frequency Ride-Through Test (f=61.7 Hz)
13: Over-Frequency Trip Test (f=62.5 Hz)

14: Under-Frequency Response Test (f=59 Hz)

15: Under-Frequency Ride-Through Test (f=57.1 Hz)
16: Under-Frequency Trip Test (f=56 Hz)

17: System Strength Test (SCR = 10, 5, 3, 2.5)

« PSCAD, PSSE Benchmark

« OEM Model Development etc.

» Goal: Convert repeatable engineering operations into
preconfigured, reviewable, and reusable workflows.
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Approach

A single workflow connects:

1.

2
3
4.
5

Model preparation

Automated PSCAD™ simulations

Results Visualization

Grid-code verification

Multi-platform benchmarking, and

revisions
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PSAPPS™ Workflow

Power System Applications Suite

Aggregate
Renewable plant

sources and feeders

* PSCAD™ Test Case
Standardization:

* Preconfigured
inputs and
outputs

* Predefined tests

* Plug-and-play

* Plant aggregation:

* IBR scaling

= Aggregate cable
parameters

Project specific

PSCAD case

DEVELOP PLANT MODEL
USING TEMPLATES OR
USE VENDOR MODEL

SETUP TEST

Test Scenario
Setup

= Grid-Side

Parameters: V, f, SCR,

fault, etc.

* IBR-Side Parameters:
Pref, Qref, etc.

* Playback: LVRT,
HVRT, FRT, events

Automated
PSCAD case

SEQUENCES AND
REPORT TEMPLATE

W Automate
Simulation set and
MS-Word report

AUTOMATED
PSCAD
SIMULATIONS

2 Automate
Simulation set and
MS-Word report
Automated
Simulation

Automated
simulation setup
Automated report
generation
Automated data
collection
Automated export of
results to CSV format
for post processing

Simulation results
& MS Word report

ENGINEERING POWER

EX1Inayak
&

Revisions

GRID-CODE
COMPLIANCE
VERIFICATION

BENCHMARK
PSSE & PSCAD
RESULTS

PSCAD CASE
REVISION, PSSE
RESULT UPDATE

Verify Verify Submit or
ggumagflzﬁc\;ahdale ;‘;i‘;‘::-.:r:a“dam Revise
Result Multi-platform * Revise PSCAD model
Visualization benchmarking * Revise PSSE® model

* Auto-configured PSCAD / PSSE result
Enerplot™ setup benchmarklng

* Batch plot edits * Logand flag

discrepancy

Grid Code * Generate reports

Compliance

* Flexible grid-code
configuration

* One-click compliance
checks

Enerplot workspace
& MS Word report

Compliance, Benchmark
& Audit reports

PSCAD™ is a trademark of Manitoba Hydro International Ltd. used under trademark license

PSS®E is a trademark of Siemens Technologies

of ENERGY | Electricity

and update results
*  Re-simulate
* Re-verify
*  Re-submit

Final case(s)
& Project reports




Approach - Automate

Develop Plant Model

Use standardized templates or vendor-provided models

Include IBR scaling and cable aggregation (via PSAPPS-
Aggregate)

Configure Test Sequences & Report Template

Setup preconfigured inputs, outputs, and predefined
tests

Define project-specific PSCAD test cases

Automated PSCAD Simulations

Auto-generate simulation setup

Enable test scenario setup (grid parameters, LVRT, HVRT
playback)

Execute parallel simulation runs and batch operations

Grid code:

+ |EEE 2800,

* ERCOT,

+ SPP,

* National Grid

F _____________
A X =) I
PSCAD ‘ wvsl
EE:Z —) — (T —
— | .@ [
= [
BUILD PLANT SETTING UP SIMULATE ALL

IN PSCAD CONTINGENCY TEST CONTINGENCIES I

c—n

SIMULATION RESULT
VISUALIZATION

3O

Grid Code
Verification

MULTIPLE

PLATFORMS
BENCHMARK
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Approach - Verify

Visualization & Reporting
« GUI-driven Enerplot configuration
« Batch plot edits and CSV data export

» Generate and revise MS Word or
compliance reports effortlessly

Grid Code Compliance Verification
* Modular test “blocks”

» Drag-and-drop configuration:

« Shareable templates (.vrf files):

« Ongoing maintenance in your hands.

» Generate audit and compliance reports
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Please select the database folder:

Benchmark
- Ve Puttoms

@ crusersHuantengZnao/OneDrive - Nayak Corporation/Documents/psapps/database Select
Number of PSCAD resuits files: 4 Number of PSSE resuits files: 4 Scan
Scenarios Plot Customa. 3 7
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Please select the number of plots for each scenario: I.’ 9 . 4
B rouna1
4 Piot 1: Name PO measurements Number of subgraphs: |3 ¥
B Test_Fiatrun 10
B ety OR LD Subgraph 1 Name: V_POI Yaxs Unit: KV PSCAD Channel in MainVrms_POI ~| PSSE Channel |5 [POI 13800, ~
B Test v EGACT D
B est_vgridD Subgraph 2 Name: P_POI Y-axis Unitt MW PSCAD Channel | Main'Main:P_POI ~| PSSE Channel |TO 70107 CKT'1" =

Subgraph 3 Name: Q POI

Piot 22 Name POl measurements
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Automatic Result
Visualization with Enerplot
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Number of subgraphs: |2 ¥
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Approach - Benchmark

PSSE
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Approach — Benchmark contd...

Discrepancy-finding engine.

1.

Import PSCAD and PSSE results using shared channels
and naming logic.

Overlay comparable responses and flag mismatches
automatically.

Generate benchmark and audit reports for review.

Update PSCAD/PSSE models, re-run, re-verify, and
resubmit.

B Failed Cases

~ Subgraph 1
Misrnatch 1: Relative difference 0,101 exceeds threshold 0,100 at x = 5,005
Mismatch 2: Relative difference 0.100 exceeds threshold 0,100 at x = 6,306,
Mismatch 3: Relative difference 0.100 exceeds threshold 0.100 at x = 16.401.
Mismatch 4: Relative difference 0.484 exceeds threshold 0.100 at x = 16.601.
Misrmatch 5: Relative difference 0,102 exceeds threshold 0,100 at x = 26,801,
Mismatch 6 Relative difference 0.104 exceeds threshold 0,100 at x = 28,000,
Mismatch 7: Relative difference 0.100 exceeds threshold 0.100 at x = 37,994,
Mismatch 8: Relative difference 0.101 exceeds threshold 0,100 at x = 40,954,
Mismatch 9: Relative difference 0.100 exceeds threshold 0,100 at x = 50,998,
Mismatch 10: Relative difference 0,107 exceeds threshold 0,100 at x = 36,999,

» Subgraph 2

» Subgraph 3

~ |nverter measurements (ID: 161482811}

? bt
Scenario / Figure / Subgraph / Mismatch Zoom In
~ Test_Flatrun ——
v POl measurements (ID: 1335762013)
> Subgraph 3 Ignore/Pass
~ Test_LV_DIP_LD
~ POl measurements (ID: 368704461) Fail

Zoom Out All Create Benchmark Report

Create Audit Trail Appendix
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Results

The workflow changes the engineering effort l

profile. IBRs Interconnection Study | Package
1. Study turnaround can move from weeks/months el I including 150
: . o= A . config file ¢
toward days when templates and configurations are a== I . :
mature. Weeks or months .
: : " ! PSAPPS™
2. Engineers spend less time on repetitive setup, ' Pl s r
plotting, and formatting. = .
o | . n PSAPPS™ | :
3. Saved configurations create a reproducible audit = Pown SptemAppiation Sute -- :
trail for future revisions. = I .
4. Vendors and ISOs can exchange a package that I ESALES.
includes models, results, and configuration files. , PSAPPS™ Package
Days v m— including
[ .config file

*Vendors: Can simply submit the PSCAD and PSSE files to the ISO along with the
package including .config files.

*|SO: Regenerate the results using PSAPPS and export them to the data folder. Then,
use the preconfigured benchmark tool (by .config file) to verify grid code compliance
identify all mismatches and provide the vendor with a report of deficiencies
automatically recorded in the audit trail.
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Approach - Frequency Selective Network Reduction

* Largeinertial
* Energydispatch
* Frequency and voltage

stability
* Rotor angle stability
*  0-120Hz
* Largeinertial J

+  Energydispatch/

*  Frequency anq'iloltage
stability

* Rotor angle/tability

+ 04120Hz
S
- &
|/?/7/7i «“

o

i

PNININININ,

n — ports

for
Interfacing
with CC — based
EMT Simulator

L Upn.

Small signal stability
* Switching transients
* Oscillations

*  0-2000Hz

* Small signal stability
e Switching transients
* Oscillations

e 0-2000Hz

Lsn "pn

General n — port
Network
(Internal dynamics

modelled using DSEs)
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Test Case

IEEE 11

8 BUS

Amplitude

Amplitude vs Frequency for The Selected port
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CPU Time Comparison Results

Computational Cost Compare
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Simulation Results
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Amplitude vs Frequency for The Selected port
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Conclusions

« PSAPPS turns EMT studies into a managed workflow

1. Standardization enables automation
2. Automation improves repeatability

3.  Verification creates auditable evidence
« Best fit: Recurring interconnection model quality tests, compliance checks, and platform benchmarking.

* Important:

« Engineering judgment remains essential for model assumptions.

« Empower power system engineers to focus on solving critical power system problems.
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Lesson Learned

 Understand real needs

« Actively participate in practical projects
« Engage in working group discussions

« Listen to utility feedback

« Communicate with software developers

» Very helpful for overcoming technical challenges

» Report suggestions and bugs to help improve the tool for the broader community
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Thank you

https://www.nayakcorp.com/psapps



https://www.nayakcorp.com/psapps
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