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Objectives KS8400B PathWave Test Automation Overview

KS8400B PathWave Test Automation
Overview

Welcome to the Keysight 8400B PathWave Test Automation Getting Started
Guide. In this chapter, you learn how to use the simple graphical user interface
for PathWave Test Automation, called the Editor. Let's get started.

Objectives

In this guide you will learn how to:
- Obtain and install KS8400B PathWave Test Automation Platform license
- Obtain and install SL1220A and SL1221A Plugins and licenses
- Navigate the PathWave Test Automation Platform (TAP) Editor
- Create a simple test plan and configure test steps

- Add and configure resources: Instruments, Devices Under Test (DUTs), and
Result Listeners

PathWave Test Automation Software

For information about Keysight PathWave Test Automation, go to:
www.keysight.com/find/tap

Download the latest KS8400B PathWave Test Automation software at:
https://www.keysight.com/us/en/product/KS8400B/pathwave-test-automation.html

Download the latest SL1200A Grid Integration and Compliance Test Automation
Suite package from:
https://www.keysight.com/us/en/lib/software-detail/computer-software/sl1220a-ac---
grid-test-sequencing-plugin.html

Keysight 8400B PathWave Test Automation Getting Started Guide 7
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KS8400B PathWave Test Automation Overview Additional Keysight Test Automation Platform (TAP) Resources

e IMPORTANT licensing information: The SL1200A Grid Integration and
Compliance Test Automation Suite package includes both the
SL1220A and SL1221A Plugins. Plugin licenses are exclusive. Test
Steps for plugins not licensed are visible but not usable.

You must license the SL1220A plugin to use the SL1220A AC/Grid
Test Sequencing Plugin test steps and you can use them without
using any of the SL1221A PHIL-based Anti-Islanding Compliance
Test Automation Plugin test steps.

Similarly, you must license the SL1221A PHIL-based
Anti-Islanding Compliance Test Automation Plugin to use the
IEEE 1547.1-2020 Compliance Test Automation Software Test
Steps and you can use them without using the SL1220A AC/Grid
Test Sequencing Plugin test steps.

Additional Keysight Test Automation Platform (TAP) Resources

- Help with licenses: call 1-800-829-4444 for Keysightcare
or email at: usa_orders@keysight.com

- http://www.youtube.com/@opentap158)

- https://www.keysight.com/us/en/support/KS8400B/pathwave-test-automa
tion.html

- https://www.keysight.com/us/en/assets/3122-1326/application-notes/Pat
hWave-Test-Automation-Training-Editor-Introduction.pdf
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Definition of Terms KS8400B PathWave Test Automation Overview

Definition of Terms

Bench Settings: Configure an instrument's address and other settings.

Log Panel: The Session Log is a text (.txt) file generated each time you start the
Editor. It contains messages generated when the program runs.

Macro Step: One Test Step involves multiple Test Steps.

Package: Packages contain one or more Plugins and other related files (such as
data files or README files), custom test steps, instruments, DUTSs, result listeners
and test plans. Packages are installed/removed with the Package Manager.

Package Manager: The Package Manager allows you easy access to packages. It
can be configured to point to any server where packages are hosted. The
Package Manager lets you download and install preexisting packages.

Plugin: Plugins provide additional TAP functionality. They are distributed in
Packages that contain DLLs and other required files.

Resources: Resources are called before the Test Plan execution starts and are
closed when the Test Plan execution ends.

Resource Bar: The Resource Bar at the bottom of the Editor shows the currently
configured DUTs, Instruments, and Results Listeners. For example, the following
graphic shows one DUT (TimeDut), two Instruments (PSU, TEMP), and three
Results Listeners (Log, SQLite, CSV).

DUTs TimeDut @ Instruments PSUw® TEMP » Results Loge SOLite @ CsSve

In the Resource Bar, you can: add additional resources, select a listed resource to
open its settings to modify or remove it, etc.

Results Viewer: View results from executing the Test Plan. Lets you plot results,
track trends, and find errors. Results may be stored as either a text log file, a CSV
file, or an SQLite Database file.

Run Explorer: This window displays basic information about the history of the test
plan runs stored in the SQLite database, including a Run ID, Test Plan Name and
Verdict (Pass, Fail, or Error).

Test Plan: A Test Plan contains a sequence Test Steps and associated data. They
are stored as XML files with the .TapPlan file extension.

Test Step: Individual steps in the Test Plan. Some Test Steps can have children. A
Child Test Step is an ordinary step that is inserted as a child of another step.
Child Test Steps are indented from the list of regular test steps.

Test Step Settings: Test Step Settings panel lets you edit the settings for the step
selected in the test plan. Settings are properties that are automatically reflected
in the TAP Editor. They are loaded and saved when the Test Plan is loaded/saved.

Timing Analyzer: Timing Analyzer results are based on log files.

Keysight 8400B PathWave Test Automation Getting Started Guide 9



10

KS8400B PathWave Test Automation Overview

Definition of Terms

Keysight 8400B PathWave Test Automation Getting Started Guide



Install KS8400B Test Automation

l Install KS8400B Test Automation

This section describes installation and how to begin using the KS8400B
Pathwave Test Automation software.

In this chapter:
Installation  page 12
Start the Test Automation Editor ~ page 13
Introduction to the Test Automation Editor  page 14
Editor Panels  page 15
Menu and Resource Bars ~ page 15
Dockable Panels  page 15
Create a Simple Test Plan ~ page 16
Congratulations! You have just run your first test plan!  page 18
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Install KS8400B Test Automation Installation

Installation

1 Uninstall any previous versions of KS8400B Pathwave Test Automation. On
the machine you want to run Keysight Test Automation:

Select Windows Start > Control Panel.

Select Programs and Features.

Find Keysight Test Automation.
Click Uninstall.

2 Download the latest KS8400B Pathwave Test Automation software at:
https://www.keysight.com/us/en/product/KS8400B/pathwave-test-automation.html

Scroll down. Under Software, click: ® Drivers, Firmware & Software.
Click: PathWave Test Automation Software Download.

Click pRZILEE to download the current version.

Select: Full Installer (PathWave Test Automation 9.23.x).

Fill out the form then click PEIIEEE]

00O N O o &~ W

After the software downloads:

- Launch (Run as Administrator) TestAutomation.Developer.version.exe.
- Follow the prompts to completely install PathWave Test Automation.
9 Select and purchase a Keysight KS84008B license.

-- You will receive an Entitlement Certificate when you purchase a license.
-- Follow instructions in the Entitlement Certificate to redeem the license.

-- Save the license file (.lic) to a temporary location on the C: drive of the
computer where you have installed the KS8400B software.

-- If you did not receive or cannot find your entitlement certificate,
contact: https://www.keysight.com/us/en/contact.html

10 Install the license:
- Start Keysight PathWave License Manager.
- Click the +Add a License File button.
- Browse to your .lic file and click Open to install your trial license.

Congratulations! You are now ready to use KS8400B Pathwave Test Automation.

12 KS8400B PathWave Test Automation Getting Started Guide
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Start the Test Automation Editor

Install KS8400B Test Automation

Start the Test Automation Editor

1 Select Start > Keysight Test Automation to start the Editor.

2 The Editor displays a welcome screen with an introduction of what is included
in the Test Automation and useful links to help you get started.

- Uncheck the Show welcome screen at startup checkbox to hide the

welcome screen on startup.

- Close the Welcome screen.

Welcome to Keysight Test Automation

- Create test plans using supplied test steps, third-
party developed test steps, and your own custom
test steps

- Run test plans, save and view results (Using the
Results Viewer

how welcome screen at startup. (Use Editor

v
l settings to show or hide later)

It will let you quickly and easily automate your tests, view and analyze results, and optimize test performa

With it you can: Getting Started
» Use the SDK to create custom plugins for devices Click here for a step-by-step procedure showing how
under test (DUTs), instruments, and test steps to:

» Create and run test plans
» Save test plan results to a database
» View test plan results

Open Recent Test Plan Files

DataGenForTimingAnaly TapPlan

orTimingAnalysisParallel. TapPlan

\atallanEArRaciilte\iawar TanDl

KS8400B PathWave Test Automation Getting Started Guide
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Install KS8400B Test Automation Introduction to the Test Automation Editor

Introduction to the Test Automation Editor

The main Editor contains six components or panels:
- Menu Bar
- Test Plan Control Bar
- Test Plan Panel
- Test Step Settings Panel
- Log Panel
- Resource Bar
KEYSIGHT Test Automation - Untitled i — o X
':;e Settings  Tools View Help “‘

Test Plan Untitled 7~ X || Test Step Settings 7 v X

e TestPlan: v Completed in 0.00s

Name Verdict ion Flow o Il :

Test Plan Control Bar -
Add, remove, run, and stop
the test plan

Test Step Settings Panel -
Configure the selected

Test Plan Panel -
View the sequence of test steps
that comprise the test plan

Test Plan Settings
TestPlan  Test Plan Settind

Log . 7 v X
[/ X Erors0 [ 4 Wamnings0 [ Information1 || @ Debug 181 Sourcesv Search~  Filter ~ v Auto Scroll

,1 40 2]

13:41:16.367 OpenTAP OpenTAP version '9.23.2+52906a86' 64-bit initialized 03/19/2
Log Panel - View messages related to the Test Plan execution

DUTs AddNew Instruments AddNew Results AddNew

Resource Bar -
Configure instruments, DUTs (EUTs),
and Result Listeners

There is also a Macro Test Steps panel that is not shown above. It is used only with
Macros and is not used in this tutorial.

14 KS8400B PathWave Test Automation Getting Started Guide



Introduction to the Test Automation Editor Install KS8400B Test Automation

Editor Panels

The Test Plan Panel displays the test steps that have been added to the current
test plan. If you click on a test step, you can see the related configuration in the
Test Step Settings Panel. A test step's configuration settings can include, but are
not limited to, input and output settings, and resources such as DUTs and
instruments. Test Plan Settings Panel lets you edit the settings of the entire test
plan.

The Log panel displays log messages from PathWave Test Automation during
startup and during test plan execution. Log messages are classified as Error,
Warning, Information, and Debug level events. The content displayed in the log
panel is also saved in the Session log, which can be found at
*%TAP_PATH%/SessionLogs*.

Menu and Resource Bars

The Menu Bar provides the following:
- File - lets you open and save test plans among other options.

- Settings - let you configure the Editor, the Engine, and the Results settings
and gives you the option to configure resources (connections, instruments,
and DUTs) via Bench Settings.

- Tools - let you open the Package Manager, Results Viewer, Run Explorer,
and Timing Analyzer.

- View - allows for panels to be shown/hidden or for custom panels to be
displayed and docked.

- Help - provides links to OpenTAP documentation.

The Resource Bar shows what is currently configured for PathWave Test
Automation. Resource is the general term for a Device Under Test (DUT),
instrument, or result listener used by a test plan. Status indicators next to the
resource indicate its state:

- Greenlight =inuse
- Grey light =notcurrently in use

Dockable Panels
The Test Plan, Test Plan Settings, Test Step Settings, Log, and Step panels are
dockable. This allows you to:

- Float the panels. They can be resized. They also minimize and close with
the main window.

- Preset the desired layout. Select View > Presets to return hidden, floating,
or docked panels to their default locations.

KS8400B PathWave Test Automation Getting Started Guide 15



Install KS8400B Test Automation Introduction to the Test Automation Editor

Create a Simple Test Plan

Let's take a closer look at creating a test plan formed by some test steps.
1 Click the + icon in the Test Plan panel or press Ctrl+T:

AN KEYSIGHT Test Automation - Untitled
File Settings Tools View Help
| TestPlan Unfitled

Test Plan: i &y v & Comy

2 The Test Steps window opens, displaying a list of available test steps
organized in expandable groups:

Test Steps 7 ~ > ‘
Search ‘ =y -Search Bar

w Basic Steps
Delay Add  Add Child
Dialog Add
Log Output Add Ad — Available Test Steps
Run Program - Add  Ad
SCPI Add Add Child
Time Guard Add

w Flow Control

» Legacy
If Verdict Add Add Child
Lock Add
Parallel Add Add Child
Repeat P /Brief Description of
Selected Step

Sequence
Sweep Parameter
Sweep Parameter Range
Test Plan Reference

Waits a user defined amount of time before continuing

PathWave Test Automation comes preinstalled with the Basic Steps and Flow
Control Plugins. Custom test steps are also displayed here. As your list of test
steps grows, the search bar at the top becomes increasingly useful.
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Introduction to the Test Automation Editor Install KS8400B Test Automation

3 Inthe Test Steps dialog box, select Flow Control and scroll down. Add a
Repeat step. Either:

- Select Repeat and click Add, or
- Double-click the Repeat step.
The description of the step appears at the bottom of the window.
4 Select Basic Steps and scroll down if necessary. Add a Delay child step:

- Select Delay
- Click Add Child

5 Add a Log Output step, using either the Add button, or by double-clicking. A
Step is added based on the scope of the previous step. In this case Delay was
a child step of Repeat, so Log Output will be a child step of Repeat as well.

Your test plan should now look similar to this:

.w KEYSIGHT Test Automation - Untitled
File Settings Tools View Help
Test Plan Unfitleg* ? ~ X
4+ — TestPlan: .. P A v G Completed in 0.00s
3 : i
Name Verdict Duration Flow Type m 5 7
[¥] Repeat Flow Control \ Repeat
[ Delay Basic Steps \ Delay
[ Log Output Basic Steps \ Log Output

- Child steps are indented in the Editor.
- Reorder Test Steps by manually dragging them to a new location.
6 Close the Test Steps window.

7 Select the Repeat step by clicking on it. The Test Step Settings panel now
shows these settings:

AV KEYSIGHT Test Automation - Untitled ? - O X
File Settings Tools View Help

Test Plan Untitled* 7 e X Test Step Settings 7 v X
+ — TestPlan: <k P D v & 0.00s Repeat Fixed Count v

" Count 3

Name Verdict Duration Flow Type m £
Retry =
Q [ Repeat Flow Control \ Repeat Iteration 0 of 3
z [ Delay Basic Steps \ Delay » Common
¥] Log Output Basic Steps \ Log Output

This means that the Delay and Log Output steps will execute three times.

NOTE If the Step Settings panel does not appear, click View > Panels >

Test Step Settings.
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Install KS8400B Test Automation Congratulations! You have just run your first test plan!

8 Select the Delay and Log Output steps respectively and inspect their Step
Settings. Click on Log Output and enter your own Log Message in the text box:

Test Step Settings ? ~ X

Log Severity | Information e

Log Message ‘ Log Output Test Message ‘

9 Run the test plan by clicking » or by pressing F5.

10 After the run completes, scroll through the Log Panel to find your log
message:

Log @l ~ X
‘ [#] % Errors 0 ] 4 Wamings 0 [#] @ Information 29 @ Debug 4 Sources v Search v Filter + Auto Scroll

IBS:31:93A254 TestStep LDE Output Test Message I = ~
2318 es’ an epea’ Og OuTpu completed. [43.5 us]

‘58:31:83‘254 TestPlan “Repeat \ Delay" started.
‘88:31:93.555 TestPlan "“Repeat \ Delay” completed. [18@ ms]

Iesiblan loe Outout ctarted.

rRapeat

©8:31:83.355 TestStep Log Output Test Message

TS1103. pleted. [63.@ us]
‘53:31:93.355 TestPlan "“Repeat \ Delay" started.
‘BS:BI:BBASS TestPlan “Repeat \ Delay" completed.
ga.31.83.4 Blag _"Bapnsa ag Outout™ starte
88:31:83.455 TestStep Log Output Test Message

s P i were o gmeiepmas

®foleted. [23.4 us]

(100 ms]
d.

|
‘ a g
168:31:83‘455 TestPlan “Repeat” completed. [301 ms]

‘88:31:93.458 Summary = ------ Summary of test plan started 82/@85/2824 88:31:83 ------
|

©8:31:03.46@ Summary Repeat 301 ms
©8:31:03.46@ Summary Delay 108 ms
©88:31:03.468 Summary Log Output 43.5 us
©8:31:03.468 Summary Delay 108 ms
©88:31:03.46@8 Summary Log Output 63.8 us
©88:31:83.460 Summary Delay 168 ms
©8:31:03.460 Summary Log OQutput 23.4 us
B8:31:83.46@ SUMMArY == === === === e e e e e ee— -

<

‘€8I31593.469 Summary  --------- Test plan completed successfully in 3@8 ms ---------

11 If you don't see your log message:

- Make sure that the Information tab in the Log panel is checked. This is
needed because the Log Output step’s Log Severity setting is set to
Information.

- The Search button on the right of the Log Panel can also be used:

Sources v Search v« Filter - Auto Scroll

Jtput test message 1of3 < | > pi

Congratulations! You have just run your first test plan!
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2 Demonstration Example

In this chapter:
Install the Demonstration Package

Construct the Test Plan ~ page 21
Use the Results Viewer and Run Explorer

Timing Analyzer  page 31
Saving Test Plans  page 33

Optional: Add a Title to Your Test Plan
This Completes the Exercises on the Editor

Keysight PathWave Test Automation Getting Started Guide

Demonstration Example

page 25

page 33

page 33
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Demonstration Example Install the Demonstration Package

Install the Demonstration Package

This chapter shows how to install a package containing demonstration test steps
and instruments. We will use the Demonstration Plugin for simulating charging
and discharging batteries that involves a power analyzer. You do not need access
to instruments or other plugins for this example.

1 Click Tools > Package Manager.

2 The Package Manager opens. It can be configured to point to any server
where packages are hosted. The Package Manager allows you easy access to
packages. Packages typically contain one or more Plugins and other related
files (such as data files or README files):

AV KEYSIGHT Package Manager 7 = m X
Settings
< Name Demonstration by: Keysight Technologies, Inc
v__ CSV & || 9.0.6+ea501e01 (Installed) ~ | uninstall
v Demonstration Source
v & Developers System | Description | Flugins Files Dependencies
+ [& Editor !

This plugin package contains a number of demonstration plugins, demonstration test steps, and

v  Expressions ! demonstration test plans.

v Keysight Licensing ! Status
Released
+ @@ KSBOOD
Organisation
J OpenTAP | OpenTAP
v 0SIntegration tacts
v PathWave License Manager UpenlAF support
v PathWave Licensing Hardware
Emulated PSU

+ @& Results Viewer |

v SDK !

+ & SL1220A AC Grid Test Sequencer
v SQLite and PostgreSQL
v @ Timing Analyzer |

v Visual Studio SDK

< WPF Controls |

Adb Agents

Androld Debug Bridge v
< | >
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Install the Demonstration Package Demonstration Example

In the Package Manager:

- Selecting a package in the left panel displays information about that
package. Packages can contain custom test steps, instruments, DUTs,
result listeners and test plans.

- The Description tab gives a general overview of the package.

- The Plugins tab shows all the custom test steps, instruments, DUTs, result
listeners and other components contained in the package.

- The Files tab shows all the files included in the package.

- The Dependencies tab shows if the package is dependent on any other
packages.

3 Scroll down and select the Demonstration Plugin (which is included with the
PathWave Test Automation installation) and click Install. After installation the
Demonstration Plugin displays a check mark in front, indicating that it is
installed.

4 Close the Package Manager window.

If you have trouble installing a Package, close the Test Automation
Editor and re-install the package. You can run the Package
Manager from the Windows list of applications.

Construct the Test Plan
1 Remove any test steps left over from the previous example. Select the Test
Step, then either:
- Click the = button, or
- Press Delete on the keyboard.
2 Clear the Log panel. Right click on the Log panel then select Clear Log Panel.

3 Clickthe + button (or press Ctrl+T) to open the Test Steps window. Notice
that there is now a new group called Demo.

4 From the Demo group’s Battery Test subgroup, add a:
- Charge step

and a
- Discharge step
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Demonstration Example Install the Demonstration Package

Test Steps ? e X
. Search... Q..
» Basic Steps
w Demo

+~ Battery Test

Charge Add  Add Chue
Discharge Add“4“Add Child
Rating Add Add Child

Set Temperat.. Add Add Child

% Results And Timing

Simulates discharging of a battery.

5 Close the Test Steps window. Your test plan should now look like this:

+ — TestPlan: <& P | & v Completed in 308ms
: ; 4
Name Verdict Duration Flow Type m 5 e
Charge Demo \ Battery Test \ Charge
Discharge Demo \ Battery Test \ Discharge

6 In the Test Plan panel, select either of the two test steps. You will notice that
both steps reference an instrument resource — Power Analyzer in the Test
Step Settings pane on the right side of the display.

MKE\'BIGHT Test Automation - example ? = O X
File Settings Tools View Help 9230
Test Plan example* ? v X | Test Step Settings ? v X
+ — TestPlan. 4+ p D M v & Completed in 6.81s =
3 Power Analyzer Psu ~
Name Verdict Duration Flow Type n s
v Measurements v PSU
iv' Charge Demo \ Battery Test \ Charge T (o
[ Discharge Demo \ Battery Test \ Discharge v Cell
Target Voltage Margin |0.1V
v Power Supply
Charge Current 10A
Voltage 42V
~ Output
Charge Time 0s
v Common
22 Keysight PathWave Test Automation Getting Started Guide



Install the Demonstration Package Demonstration Example

7 We need to add a Power Analyzer instrument as a resource.

- Inthe Resource Bar at the bottom of the panel, select Add New next to
Instruments.

DUTs Add New Insln.lnenls Results Add New

- In the Bench Settings window (which also can be opened via Settings >
Bench > Instruments), select the + in the lower-left corner.

Bench Settings ?

Profile: | Default ~ K A Ab

‘ Connections

DUTs ‘ Instruments

0K Cancel

- The Add New Instrument window opens. Select Power Analyzer, then Add.

Add New Instrument T X
. }Search " Q.
~» Demo

~ Battery Test
Temperature Chamber Add
» Results And Timing

Generic SCPI Instrument Add

- Close the Add New Instrument window.
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Demonstration Example

Install the Demonstration Package

8 Next you would typically configure the instrument's address and other
settings. Because this is a simulated instrument, click OK to close the Bench

Settings window.

9 In the Test Plan panel, the Resource Bar now shows one Instrument: PSU.

j DUTs Add New Instruments

PSU e Results Add New

10 In the Step Settings for both the Charge and Discharge steps select the PSU
as the Power Analyzer resource from the drop down menu. Make certain that
you do this for both Charge and Discharge steps.

*KEYSIGHT Test Automation - Untitled
File Settings Tools View Help

TestPlan Untitled*

Lo o

TestPlan: <4 P > B

Name Verdict Duration Flow

il Charge
7 Discharge

completed in 308ms

Type my s
PsU

Demo \ Battery Test \ Charge

Demo \ Battery Test \ Discharge

» Power Supply

Discharge Current 5A
Voltage 22v

v Output

Nischarne Tima ne
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Use the Results Viewer and Run Explorer Demonstration Example

Use the Results Viewer and Run Explorer

In PathWave Test Automation, a result listener is also a Resource, just like an
instrument or DUT. Result listeners store data created by the test steps.

You can add database-style result listeners that allow for a more in-depth view of
the data. This lets you plot results, track trends, and find errors. This can all be
done in the Results Viewer.

To use the Results Viewer and the Run Explorer, a database Result Listener is
needed. Let's add an SQLite result listener. SQLite is a lightweight database that
consists of a single file that encapsulates the full data set. You can use other
types of databases too.

Let's add the Log result listener as well. Multiple result listeners can be
configured at the same time and will process the data from PathWave Test
Automation in parallel. This happens in a separate thread, so it doesn't impact
the execution speed of the test plan.

1 Select Results > Add New from the Menu Bar. This opens the Settings dialog
box:

- Clickthe + inthe bottom left corner of the dialog box. This opens the Add
New Results Listener dialog box.

- Under the Text group, select Text Log, then Add.
2 In the Add New Result Listener window

- Expand the Database group.

- Add the SQLite Result Listener, then Add.

Add New Result Listener ? >
Search... Q
+ Database
PostgreSQL Add
SQLite Add
w Text
Csv Add
Text Log Add
Motifying Result Listener Add

Save the log from a test plan run as a text file.

Close
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Demonstration Example Use the Results Viewer and Run Explorer

3 Close the Add New Result Listener window, then close the Add New Results
Listener window.

DUTs AddMNew Instruments PSU» Results Loge  SQlites

4 Execute the test plan by clicking in the Test Plan panel or by pressing F5.

5 Let's make the results a little more interesting. Select the Charge Test Step and
change the Charge Current from 10 Ato 15 A.

Step Settings 7 ~ X
v Resources
Power Analyzer PSU v

v Measurements

Measure Interval 02s

v Cell

Target Voltage Margin | 0.1V

v Power Supply

Charge Current 15A

Voltage 42V
v Output

Charge Time

This creates a separate run result when you run the test plan again.
6 Run the test plan again so you can look at the data that was captured.

7 Select Tools > Run Explorer. The Results Viewer and Timing Analyzer also can
be opened directly from the Tools menu.

The Test Plan Run Explorer opens. This window displays some basic
information about the history of your test plan runs stored in the SQLite
database, including a Run ID, Test Plan Name and Verdict (Pass, Fail, or
Error). In our case, neither of the last two have been set:

.w KEYSIGHT Test Plan Run Explorer - SQLite (SqliteDatabase.TapResults) ? =2 O X
Sources TestPlan Results Settings
E B B B show & 9 |[Rus ~ |q v

RuniD Name Verdict Tags

2 Untitled @ NotSet

1 Untitled @ NotSet
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Use the Results Viewer and Run Explorer Demonstration Example

8 Now we will view the results of those test runs:

- Hold Shift and select both Test Plan Runs at the top of the Test Plan Run
Explorer list (your Run IDs may be different).

- Open the Results Viewer by either:

-- Clicking the View results from test plan button — & | or

-- Right clicking the test plan runs and selecting Plot Selected.

- The Results Viewer shows two different plots one under the other (one for
Charge and one for Discharge), as well as some Chart Settings to the right:
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Demonstration Example Use the Results Viewer and Run Explorer

Date Time X-Axis [

Add Axis Name []

—

Position

™

ﬁ Result Name :’ﬁ g

X-Axis i
vads(e)  Volge v
Yaus(ef) | Seectbaia v
Y-Axis (Right) i s
Show Limits: (|

Sample Number

T
0 2 4 6 8 10 12 14 16 18 20
Sample Number
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Use the Results Viewer and Run Explorer Demonstration Example

- Select the Charge plot, a blue box appears around the chart.

- Locate the Series setting in the Charge Settings menu. Select Add a
Modifier and click Split:

File Template Settings
‘_i_”_"_‘ Charge m ~ I Chart Settings »
= Chart Type XY Scatier v
- -
. o = funin=t Title Charge
] . . - L Subtitle SelectData v
& Dark Theme O
Lo L ]
Date Time X-Axis [
38 L] :
. v Legend
" Add Axis Name [ ]
36 L " Placement Inside v
Position Top Right v
;’J' (] 5 Show I
S - v Series
" . T" ResultName  Charge v
r Split Run ID v
7 - - Add a Modfer 2 1]
] Filter
= " . Order Points
" ) Order Series
[ ] /
o 7 split
0 2 4 6 8 10 12 14 16
Sample Number Tag Filter
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Demonstration Example Use the Results Viewer and Run Explorer

9 Click on the Split > Run ID drop-down arrow, navigate to Step > Power Supply,
and select Charge Current2:

_V ” 2| Chart Settings. »p
Chart Type XY Scatter v
Bun D=1 L Chage -
Run D=2 Subtitle SelectData v
[m] v
is [

Add Axis Name [
Placement Inside b
Position Top Right bt
Show =

v Series

¥ Result Name | Charge =
¥ spiit Run ID v

A Name 1 i

~ Chart Data

Sils, Run D2

Y-Axis (Left) StartTime 2

-Axis (Left)

Y-Axis (Right) TestPlanName 1

_— Show Limits:
= Verdict 1
> Resuit
v oA v Step
> cell
> Common

> Measurements

v Power Supply

Charge Current 2

| Voltage 1 |
The values in the selected column are used to group resu

Date2 I

Duration 2

Charge Current is here because it is a setting in the Power Supply group of the
Charge test step. The number “2” next to Charge Current indicates that there are

two unique values in the data set.
10 The chart automatically updates:

+ X Charge v A
M v
n
[} = Power Supply gharge Current=10
4 N = Power Supply Charge Current=15
.
- =
38 L]
"
[

36 " L]
@ ]
g =
S34 N

L .
321 L]
"
-
34 . .
]
]
=
28 : T T T T T T T T T
0 2 4 6 8 10 12 14 16
Sample Number
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Timing Analyzer Demonstration Example

11 Play around with the other Chart Settings. PathWave Test Automation
provides powerful plotting capabilities that make evaluating data fast and
easy. Some of the most commonly used are:

- Chart Types, such as XY Scatter, XY Line, Histogram, etc.
- Series Modifiers, particularly Split and Filter.

- Chart Data, which is based on what is passed in to the Result Listener by
the test step.

The Chart Settings only apply to the selected chart, which is highlighted in
blue. This allows you to configure the charts individually.

12 Close the Results Viewer.
Timing Analyzer

The Timing Analyzer is another powerful tool built into PathWave Test
Automation. It can optimize test plans, locate bottlenecks in execution, and
identify areas for parallel execution.

1 Navigate back to the Test Plan Run Explorer.

2 Click the Compare logs selection mode icon, that adds check boxes in front of
each run:

B = B HJ‘ g  Show

3 Select the top test plan as Left and the other as Right:

Sources TesiPlan Resulis Settings
B~ B |(vIR|BR Show & =

LeﬂAR/ih(/ RuniD Name Verdict Tags

[+] . 2 Untitled ®MNotSet
H (R 1

Untitled ®NotSet

4 Click the Compare logs for selected runs icon (the magnifying glass icon on the
right) to open the Timing Analyzer:

B = B Ji| g8 | show:
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Demonstration Example

Timing Analyzer

5 The Timing Analyzer displays each element of the test plan on the left. The
Time View window on the right shows time sequentially, with a visual break
down of how long each action took and when the action occurred:

] -WKEYSIGN‘I‘ Timing Analyzer ? — O XK
File View

Time View B Run/D:2 B Run /D 1

Sources 0.00s 0 108

TesPln 77 Teststepruns fished. (6779 /

fo)

Sources 0.00s (100%)

o
' ' ' 1 ' 1 ' 1
s eors(s09 Testseprns shed B 4

O OO g =

fo)

mLog mLog

Search ~ Search ~
@@:00:85.838 TestStep Voltage: 3.24873 2 A B88:88:87.348 TestStep Voltage: 3.24829 ~
@@:00:06.844 TestStep Voltage: 3.1871 2 88:88:87.554 TestStep Voltage: 3.18692
88:808:086.245 TestStep Voltage: 3.13782 2 88:80:87.754 TestStep Voltage: 3.13682
@@:00:06.4458 TestStep Voltage: 3.88674 2 88:88:87,955 TestStep Voltage: 3.88656
@8:808:085.647 TestStep Voltage: 3.83653 2 88:88:83.155 TestsStep Voltage: 3.8365
89:88:06.796 TestPlan "Discharge" completed. [4.41: 88:88:88,385 TestPlan "Discharge" completed.
88:88:85.796 TestPlan Test step runs finished. 6.7 98:80:88.385 TestPlan Test step runs finished
88:808:86.796 Summary « ----- Summary of test plan st: 88:868:88.315 Summary = 0 0----- Summary of test p!
@@:00:86.796  Summary Charge 88:88:88.317 Summary Charge
88:80:05.796  Summary Discharge 28:88:88.317 Summary Discharge
@@:80:86.796  Summary = -----------------———-—-——e—oo 88:88:88,317 Summary == 00m--meemmmemmemm————---oo
@@:80:86.796  Summary  -------- Test plan completed : » 88:88:88,318 Summary = 0-------- Test plan comp: ”
< I > < I >

Log Messages Pareto Duration PDF

6 The Time View window supports the standard zooming functionality with
either a mouse wheel or by using Ctrl+ or Ctrl-, as well as left and right
scrolling.

7 The Log messages are also linked to the Time View graphs. Select one of the
messages and notice that the associated bar becomes highlighted with a thin
red box around it.

8 Zoom in on the Charge completed time bar:

<
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Timing Analyzer Demonstration Example

9 The times for the Charge steps (your times may be slightly different):
- The top test run took 2.36 seconds
- The bottom test run took 3.58 seconds

This is because we changed the Charge Current between runs. A 5 A increase in
charge current resulted in a 1.17 second decrease in charge time. This is an
example of the type of timing analysis that can be done easily with the Timing
Analyzer.

Saving Test Plans

Select File > Save, enter a file name for the test plan, and click OK.

Test Plans are saved with a TapPlan file extension. The default location is at the
root folder of the installation folder, typically either”

- C:\Program Files\Keysight\Test Automation (for 64-bit)
- C:\Program Files (x86)\Keysight\Test Automation (for 32-bit)

NOTE If the Editor closes improperly, it will try to restore the Test Plan

that was last open.

Optional: Add a Title to Your Test Plan

To assign a name to your test plan you must save it. Click: File > Save As.... This
opens a Windows Explorer dialog box where you can navigate to a folder and

specify a file name for your test. This file name becomes the title for your Test
Plan.

This Completes the Exercises on the Editor

We hope you found it interesting and are keen on learning more in the following
labs and using PathWave Test Automation on your own!
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Timing Analyzer
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SL1220A /SL1221A Plugin Installation

3 SL1220A /SL1227A Plugin
Installation

This chapter describes installation SLT200A Grid Integration and Compliance
Test Automation Suite (the Package). This package contains both the SL1220A
AC/Grid Test Sequencing Plugin and the SL1221A PHIL-based Anti-Islanding
Compliance Test Automation Plugin.

In this chapter:
SLT1200A Package Installation  page 36
SL1200A Package Installation Requirements  page 36

Install SL1200A Grid Integration and Compliance Test Automation
Suite  page 39
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SL1220A /SL1221A Plugin Installation SL1200A Package Installation

SLT200A Package Installation

36

IMPORTANT licensing information: The SL1200A Grid Integration and
Compliance Test Automation Suite package includes both the
SL1220A and SL1221A Plugins. Plugin licenses are exclusive. Test
Steps for plugins not licensed are visible but not usable.

You must license the SL1220A plugin to use the SL1220A AC/Grid
Test Sequencing Plugin test steps and you can use them without
using any of the SL1221A PHIL-based Anti-Islanding Compliance
Test Automation Plugin test steps.

Similarly, you must license the SL1221A PHIL-based
Anti-Islanding Compliance Test Automation Plugin to use the
IEEE 1547.1-2020 Compliance Test Automation Software Test
Steps and you can use them without using the SL1220A AC/Grid
Test Sequencing Plugin test steps.

SLT200A Package Installation Requirements

IMPORTANT: Install the Python Run Time Environment version 3.12
(recommended) before installing the SL1200A Grid Integration and
Compliance Test Automation Suite package (version 3.0 or later).
You should also install the latest version of Keysight 10 Libraries
Suite, which is shown in the next section.

Install the Python Run-Time Environment

No license is required for the Python Run-Time Environment.

1 Install Python Run-Time Environment from: www.python.org.

2 Select: Downloads > All releases. Keysight recommends installing version 3.12.

Download for Windows
Python 3.12.4

Note that Python 3.9+ cannot be used on Windows 7 or
earlier.

Not the OS you are looking for? Python can be used on

Alternative Implementations

Python is a programming language that lets you work quickly
and integrate systems more effectively. »» Learn More
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- Be sure to install the 64-bit python
- Be sure to install for "all users"
- Besuretoinstall pip
3 Check the box for Add Python.exe to PATH. You may need to check the box for
Use admin privileges....

Ep. Python 3.12.4 (64-bit) Setup

} Install Python 3.12.4 (64-bit)
Select Install Now to install Python with default settings, or choose

Customize to enable or disable features. i

= Install Now ‘
C\Users\bilhayes\AppData\ Local\Programs| Py ython312
Includes IDLE, pip and documentation
Creates shortcuts and file associations

— Customize installation
Choose location and features

pqthgn

(0 Use admin privileges when installing py.exe
8 Add python.exe to PATH Cancel

windows

4 Click Customize Installation. This opens the following dialog:

& Python 3.11.9 (64-bit) Setup - X
) Optional Features
] Documentation
Installs the Python documentation files.
£ pip
stalls pip ich can download and install other Python packages
[ d/tk and IDLE
stalls tkinter and the IDLE development environment.

it

B Pyth

on test
Is the

python

Back Next Cancel

windows

Make certain that PIP is selected.

5 Click Next to install.
PIP packages should install automatically. However, if that process fails, you
can use the following locations and method of updating the packages that are
required

Note: PIP Packages can also be installed manually as follows:

- C:\Program Files\Keysight\Test Automation\Packages\SL1220A AC Grid
Test Sequencer\opensvp\ requirements.txt

- C:\Program Files\Keysight\Test Automation\Packages\SL1220A AC Grid
Test Sequencer\PostProcessing\requirements.txt

- pip install -r requirements.txt

- ...use the specific directories above or navigate to those locations and
execute the command as shown.
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Install Keysight's 10 Libraries Suite

Keysight IO Libraries Suite is required.

Install the latest version of Keysight IO Libraries Suite from: |0 Libraries Suite.
Scroll down to the How to Download section.

Click the Download I0LS 2024 button.

Locate the 10LibSuite xxxxxxx.exe file in your Downloads folder.

Run the downloaded installer with Admin Privilege.

Follow all on-screen instructions.

N OO o M WODN -

Use Keysight Connection Expert to locate and identify test instruments in your
test system.

Use Keysight Connection Expert to determine the IP Address or VISA address of
instruments connected for IEEE 1547.1 Conformance Tests. Also, refer to the
instrument's documentation. This would typically involve connection the DC
Sources. The SL1200A Grid Emulator has its own discovery mechanism
associated with the SL1200A Soft Front Panel.
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Install SLT200A Grid Integration and Compliance Test Automation Suite SL1220A /SL1221A Plugin Installation

Install SLT200A Grid Integration and Compliance Test Automation

Suite

The following procedure provides instructions to install Version 3.0 (or later) of

the SL1200A Grid Integration and Compliance Test Automation Suite. Follow

these instructions whether you are installing the plugin for the first time or are
upgrading from an earlier version.
NOTE You wont be able to install a plug-in without the base license

_— installed and active. That is: install KS8400B > Install KS8400B

License > Install SLT22TA > Install SL1227A License.

1 Ifitis open, close the KS8400B Test Automation Editor.

2 If you had a previous version of the SL1220A package (prior to 3.0), it must be
uninstalled before proceeding. If you did not have a previous version installed,
skip to Step below.

- Navigate to C:\Program Files\Keysight\Test Automation\.
- Click PackageManager.exe to open the KS8400 Package Manager directly.
- Select (highlight) the old SL1220A package.
AMKEYSIGHT Package Manager 2 =  [E X
Settings
o Package SL1220A AC Grid Test Sequencer by: Keysight Technologies, Inc.
o PathWave Licensing 1.2 " | 3.0.0beta. 115+ s000:24 (installed) 11/26/2024 @ ~ || Release v || Uninstall
Keysight Technologies, Inc.
vE Eeefsg:t\ifv:ﬁi;;:b - Description ‘ Plugins | Files ‘ Dependencies | License Keys ‘ /
OpenTAP Plugin for Keysight SL1220A AC Grid Test Sequencing
SDK 9.26.1
v OpenTAP / Organisation
vg SL1220AACGrid Test Sequencer Keysight Technologies

Keysight Technologies, Inc.
SQLite and PostgreSQL 9.5.2

Timing Anajvzer 9 767

- Click the Uninstall to uninstall the old SL1220A package.

Download the latest SL1200A Grid Integration and Compliance Test Automation
Suite package from:
https://www.keysight.com/us/en/lib/software-detail/computer-software/sl1220a-ac---
grid-test-sequencing-plugin.html

- Select the current release of SL1200A Grid Integration and Compliance
Test Automation Suite package (version 3.0 or later).

- Click the button.
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SL1220A /SL1221A Plugin Installation Install SLT1200A Grid Integration and Compliance Test Automation Suite

3 Install the new version (3.0 or later) of the SL1200A Package:

- After it downloads, double-click:
SL1220A_AC_Grid_Test_Sequencer-version.TapPackage. A new Package
Manager window opens.

- Follow the prompts to install the package.

4 After the SL1200 package installs successfully, close the Package Manager
window.

5 Reopen the Test Automation Editor.

6 Select and purchase an SL1220A AC/Grid Test Sequencing Plugin and/or the
SL1221A PHIL-based Anti-Islanding Compliance Test Automation Plugin
license.

-- You will receive an Entitlement Certificate when you purchase a license.
-- Follow instructions in the Entitlement Certificate to redeem the license.

-- Save the license file (*.lic) to the computer where you have installed the
SL1200A package.

-- If you did not receive or cannot find your entitlement certificate,
contact: https://www.keysight.com/us/en/contact.html

7 Install the plugin license(s):
- Start Keysight PathWave License Manager.
- Click the +Add a License File button.
- Browse to your .lic file and click Open to install your trial license.

IMPORTANT: if you created test plans using versions 2.x or earlier of
the SL1220A plug-in and ex

perience Namespace errors, use the following conversion
process and utility to migrate the test plan file(s) to version 3.0:

Navigate to: C:\Program Files\Keysight\Test Automation\
Packages/SL1200A Grid Integration and Compliance Test
Automation Suite/Tools/testplan_migration.py

Run the script with a single argument (which is the .TestPlan
file you want to migrate to 3.x namespaces). For example:

python testplan_migration.py CATEMP\OLld_TestPlan.TestPlan.

There may still be some residual errors related to the old plugin
when loading the Test Plan, but those issues will be resolved
when you re-save the plan from the new plugin.
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Using the SL1220A AC/Grid Test Sequencing Plugin

4 Using the SLT220A AC/Grid Test
Sequencing Plugin

In this chapter, we will learn how to control the output voltage of the SL1200A
SL1200A Regenerative AC Emulator and set up measurement logging with live
plotting panels by creating a simple test plan. This example test plan can
become a template or starting point for a larger Test Plan.

In this chapter:

Equipment and Software Requirements  page 42
Hardware Requirements  page 42
Software Requirements  page 43

SL1220A Programming Overview  page 44
Add SLT200A System Instruments  page 45
Create the Example Test Plan  page 47
Additional SLT1220A Example TAP Programs  page 53

IMPORTANT licensing information: The SL1200A Grid Integration and
Compliance Test Automation Suite package includes both the
SL1220A and SL1221A Plugins. Plugin licenses are mutually
exclusive. Test Steps for plugins not licensed are visible but not
usable.

You must license the SL1220A plugin to use the SL1220A AC/Grid
Test Sequencing Plugin test steps and you can use them without
using any of the SL1221A SL1221A PHIL-based Anti-Islanding
Compliance Test Automation Plugin test steps.

Similarly, you must license the SL1221A PHIL-based
Anti-Islanding Compliance Test Automation Plugin to use the
IEEE 1547.1-2020 Compliance Test Automation Software Test
Steps and you can use them without using the SL1220A AC/Grid
Test Sequencing Plugin test steps.
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Equipment and Software Requirements

Hardware Requirements

- One SL1200A Regenerative AC/Grid Emulator such as the SL1212A
- KS8400B TAP Software and license

- SL1200A Integrated Grid Test Automation Suite package and license for
the SL1220A AC/Grid Test Sequencing Plugin

Refer to the SL1200A Grid Integration and Compliance Test Automation Suite
Help File for more detailed information.

The example discussed in this section should first be run with an open output as shown in
the hardware configuration figure on the next page. This ensures that proper operation
of the plug-in can be verified without risking damage to equipment from
improper programming. Once the test plan has been run, it can be used as a
template for subsequent operation with a DUT.

m RISK OF PROPERTY DAMAGE AND/OR DEATH: The
following example training lab will program the SL1200 to

output high voltages capable of injuring or killing a person.
Any load or DUT connected to the SL1200 may be damaged
if it is not properly rated. The L1, L2, L3, N, G, DC+ and DC-
terminals should all be fully disconnected during the
example training lab. Please take all proper precautions
before proceeding with this exercise
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Soft Front Panel

Keysight's SL1200A Series Regenerative AC/Grid Emulator Soft Front Panel
(SFP) provides a tool for discovering and configuring your SL1200A Systems on
your local LAN. Use this tool to update the firmware and gate ware of all
components within the SL1215A rack. For detailed information, refer to the
SL1220A SFP and help file.

SL1212A
':a 4 ) L1 o
© - L2 i 5
. @ i
- L3 Z é
[ ] ——=¢
C & 9 | G go
480 V|__|_ l: ] ®
|

Software Requirements

- Keysight KS8400B Pathwave Test Automation Platform (TAP) software and
license

- SL1200A Integrated Grid Test Automation Suite package and license for
the SL1220A AC/Grid Test Sequencing Plugin

See “PathWave Test Automation Software” on page 7 for detailed software
installation information.
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SLT220A Programming Overview

Keysight's SL1220A AC Emulator section in the SL1220A Help File details all the
TAP Steps available in the SL1220A Plugin. There are five major groups or
sub-sections of TAP Steps:

- Common - provides general purpose Step that can be used in multiple
Emulation Modes

- Configure - provides a single configuration Step for each Emulation Mode,
which configures the SL1220A system

- Measure - provides a wide variety of measurements from the built-in Power
Analyzer of the SLT1220A system

- Static - provides Steps for changing set-points, slew rates, etc. which
control the system over the LAN connection and execute at the
performance level of the TAP and Windows environment

- Transient - provides Steps that run inside the controller of the SL1220A and
has time-precision and 50 us time resolution for real-time operations

Programming always starts with Configure steps. These are described in the
Configuring the Emulation Model section of the SL1220A Help File. Configure
steps completely set up the SLT1200A for a particular Emulation mode, where
initial Set-points, Slew Rates, Control Limits, and Protection Limits are set. With
a single Configure Step, the system is fully operational at that point.
Understanding Set Points, Slew Rates, Limits, and Trip Times gives you an
overview of the control parameters involved. Protection and Control Limits
explains in greater detail the available Limits for monitoring and controlling the
system, so you can avoid over-voltage or over-current, or you can cause the
SL1200A system to open its output relay contactors to disconnect from the DUT
if the Power Analyzer detects over-voltage or over-current.

Measurements and Data Logging explains the access to the built-in Power
Analyzer of the SL1200A system. The Data Logger allows you to create .csv files
with selected measurements for a particular test, and measurements are
collected in background while other steps can be executed to stimulate the test
environment. The Measure Steps provide a means of measuring results against
limits, so your Test Plan can indicate success or failure.

The External Triggering section of the Help file explains how to synchronize the
SLT1200A with your test environment.
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Add SL1200A System Instruments

TAP software allows you to add an Instrument that gives you access to the
Keysight SL1220A AC Emulator Plugin. Add an instrument by clicking the
Add New button at the bottom of the Test Automation window:

DUTs Add New  Instruments | Add New Resulits Add New

This opens the Bench Settings dialog box. Click the + button in the lower left to
Add New Instrument.

?

Bench Settings 1
Profile: Default BB aAb
‘ Connections ‘ DUTs ‘ Instruments

Add New Instrument ? ¢

Search Q

~ Keysight AC Emulator

Keysight SL1220A AC Emulator Add
Generic SCPI Instrument Add
J
Close
=5
oK Cancel

Expand the Keysight AC Emulator menu. Select the Keysight SL1220A AC
Emulator. Click Add. Close the Add New Instrument box.

You will be presented with a dialog for setting the IP Address and choosing the
model number of the system you want to program. The following screen capture
shows entering the IP Address. If the system is connected to your computer via
LAN, click the Retrieve Device Number button to determine which model number
itis at that IP Address.
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Bench Settings ?
Profile: Default « N DAbPb
Connections DUTs Instruments
S11200 Keysight SL1220A AC Emulator

~ Settings

Director IP Address | 10.14.6.100

+ Parallel

Parallel ]
~ Device Number
Device Number

Retrieve Device Number

If desired, you can alter the default name of the instrument by double-clicking

the name and changing it. Once you are done, click the OK button to return to the
main Test Automation window.
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Create the Example Test Plan

This example can become a template or starting point for a Test Plan.
1 Gotto File > New or press CTRL+ N on your keyboard to start a new test plan.

2 Clear the log panel. Right click on the log file panel then select Clear Log
Panel.

3 Click the + button (or press CTRL+T) to open the Add New Steps window.
You will notice that there is now a new group called Keysight SL1220A AC

Emulator.
4 Expand the Keysight SL1220A AC Emulator group’s Common subgroup. Add
a Check ACE Errors step1.
NOTE Insert this step at the beginning of your Test Plan. This allows it to
' send any messages into the Log Viewer and clear any previous
error conditions that may have occurred.
Test Steps ? ~ X
Search Q

>

> Basic Steps

> Flow Control

v Keysight SL1220A AC Emulator

v Common

Add Harmonic Wa... Add A I
Check ACE Errors Add Child
Configure Trigger .. Add Ad i
Set OQutput Phase.. Add

Set Output State Add

Checks and prints ACE messages to the log

1 ACE refers to AC Emulator
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5 Expand the Configure > Emulation subsection. Add the Configure Three Phase
AC Voltage step.

T ? ~ P
Search Q
v Keysight SL1220A AC Emulator o
» Common
~ Configure
~ n T
Configure DC Current Add
Configure DC Power Add
Configure DC Voltage Add !
Configure Single Phase AC Current Add
Add
Configure Three Phase AC Current Add
Configure Three Phase AC Voltage Add Child

» Protection

6 Close the Test Steps box.

7 In the Test Plan panel, click on the newly added Configure Three Phase AC
Voltage step — the step should be highlighted in light blue. The Test Step
Settings panel at the right of the screen has several fields to configure. If you
cannot see the Test Step Settings panel, go to View > Panels > Test Step
Settings at the top of your screen. If you still can’t see the panel, go to View >
Presets > Default to reset the Test Automation GUI.

8 Use the SL1220A AC Emulator drop-down to select the instrument you want
to control in this test. If you have configured just one SL1200, then it will be
automatically selected.

a Leave Enable Harmonic Control de-selected (we will not be injecting
harmonics during this example).

b Check the Neutral Pass Through (grounds the neutral).
¢ Set the Frequency to either 50 or 60Hz.

d Check Set Voltage/Slew Rate same for all phases to make programming
easier.

e Scroll down to the Phase T Settings, and set the Voltage to 231 or 277
VRums:

f Leave the rest of the settings alone. By default the phases are programmed
to operate balanced with a 120 degree phase difference.

NOTE If your system is not connected to actual SL12xx hardware, most of
. : these items are grayed-out and not configurable.
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9 In the Test Plan window, look to the left of the Configure Three Phase AC
Voltage step. You should see a /@ | icon. Click this icon to expand the test
step. The main test step, Configure Three Phase AC Voltage, is considered the
“parent” step, which executes first before the two tab-delineated steps
underneath it which are its “child” steps1.

10 Click on the child step Set Three Phase AC Protection Parameters step. We do
not need to edit any of the default values for the example, but note that this is
where you can set AC protection trip limits and delays.

11 Click on the Test Plan + icon again to open the Test Steps box.
a Navigate to and expand the Measure subsection.
b Add a Start Measurement Log test step to your test plan.

¢ Now, select it in the Test Plan panel to adjust its programmable
parameters.

d Inthe Test Step Settings panel, make sure the output mode is set to
Independent Three Phase Mode.

e You may change the log file name and location if you desire, otherwise the
log will be written to the root of the test automation install directory
(C:\Program Files\Keysight\Test Automation).

f Select the Choose CSV Log File Parameters button to open the parameter
selection menu.

g You can alter the measurements taken, otherwise leave these settings
alone for the example. Close the parameters box.

h Check the Add System Info box to add a header with firmware and serial
number information of the SLT200A to the measurement log file.

i Keep the Sample Rate at 50 ms.

j Click the Choose View 1 Parameter button to open the View 1 Parameter
selection menu. This allows you to select one parameter to graph in a
live-viewable panel.

k Choose V1 RMS L-N [V]. Close the parameter box.

L Click on the Choose View 2 Parameter button and select another
parameter you would like to view such as frequency. Close the parameter
box.

m Finally, click on the Choose Data Table Parameters button to select which
parameters should be shown continuously as a table.

T If your system is not connected to actual SL12xx hardware, most of
i these items are grayed-out and not configurable.

1 More information on parent and child steps can be found in the Keysight Test Automation Help file under

Help > Getting Started.
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12 Go to View > Panels > Keysight SLT1220A and enable all three panels - View 1,
View 2, and Data Table. You should see three floating panels at the middle of
the screen. You can keep them floating and move them around to another
monitor or part of your screen, or you may “dock” the panels into the Ul as

you’d like. Make sure to keep these panels visible later when the test plan is
running.

13 Click on the + button once more. Add the Delay step. Delay is not part of the
SL1220A Plugin and is under the Basic Steps drop-down in the test steps
menu. Program the delay to 5 seconds.

Test Steps ? ~ o
Search a X | Test Step Settings ? ~ e
Time Delay 5s
v Basic Steps
M » Common
Delay Add Child | [T ¥
Dialog Add Add Child
Log Output Add A re Thrf
Run Program Add  Add child e Phs
SCPI Add  Add Child
log
Time Guard Add Add Child

> Flow Control

3 Keysight SL1220A AC Emulator

>

Waits a user defined amount of time before continuing.

14 Add the Set AC Voltage Output step from the Static > AC subsection of the
SL1220A Plugin test step list.

15 Set all phases to 277.2 or 332.4 Vg5 (20% OV from 231V L-N/400VL-L or
277VL-N/480VL-L).

Test Plan Untitled* 7 Ae X | Test Step Settings i v X
~+ — TestPlan: - P o v Completed in 0.00s v AC Emulator
o o SL1220A AGQuiator [ SL1200 v
Name Verdict Duration Flow Type U — MOde\]:depevmemThree PhaseMode v
[ Check ACE Errors Keysight SL1220A AC Emulator \ Common \ Check ACE Errors Which Phase Il Phases v
[ Configure Three Phase AG Voltage - Harmonic Injection OFF Keysight SL1220A AC Emulator \ Configure \ Emulation \ Configure Thrl '« parameter Settings.
2:’2 1. Set Three Phase AC Protection Parameters Keysight SL1220A AC Emulator \ Configure \ Protection \ Set Three Phy|  yjtage
2. Set Output State

Keysight SL1220A AC Emulator \ Common \ Set Output State Change Existing Slew Rate T ]
[/ Start Measurement Log - Independent Three Phase Mode
[ Delay

[¥] SetAC Voltage Output

Keysight SL1220A AC Emulator \ Measure \ Start Measurement Log N
Basic Steps \ Delay

Keysight SL1220A AC Emulator \ Static \ AC \ Set AC Voltage Output

16 Check the Change Existing Slew Rate box. Set the slew rate to 20 Vgys/s.
17 Add another 5 second delay step.

18 Add another Set AC Voltage Output step. You can add these steps from the Test
Steps menu, or you can copy-paste existing steps from your test plan and
change their values. In the new Set AC Voltage Output step, program the
output to return to 231 or 277 Vs With a slew rate of
20 Vgus/s once more.

19 Add one more 5 second delay.
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20 Under the Measure subsection of the test steps menu, add a Stop Measurement
Log step. The example test plan is now complete, and should look like the

following:
Name Verdict Duration Flow Type m 5 -:-
[#/] Configure Three Phase AC Voltage - Harmonic Injection OFF Keysight SL1220A AC Emulater \ Configure \ Emulation \ Configure Three Phase AC Voltage
g [#/ 1. Set Three Phase AC Protection Parameters Keysight SL1220A AC Emulater \ Configure \ Protection \ Set Three Phase AC Protection Parameters
2. Set Output State Keysight SL1220A AC Emulator \ Common \ Set Output State
% Start Measurement Log - Independent Three Phase Mode Keysight SL1220A AC Emulator \ Measure \ Start Measurement Log
[¥ Delay Basic Steps \ Delay
[ Set All Phases AC Voltage to 0 Vrms at 100 Vrms/s Keysight SL1220A AC Emulator \ Static \ AC \ Set AC Voltage Qutput
}7: Delay Basic Steps \ Delay
[/ Set All Phases AC Voltage to 0 Vrms at 100 Vrms/s Keysight SL1220A AC Emulator \ Static \ AC \ Set AC Voltage Output
[¥] Delay Basic Steps \ Delay
»A Stop Measurement Log Keysight SL1220A AC Emulator \ Measure \ Stop Measurement Log

m RISK OF PROPERTY DAMAGE AND/OR DEATH: The

following example training lab will program the SL1200 to
output high voltages capable of injuring or killing a person.
Any load or DUT connected to the SL1200 may be damaged
if it is not properly rated. The L1, L2, L3, N, G, DC+ and DC-
terminals should all be fully disconnected during the
example training lab. Please take all proper precautions
before proceeding with this exercise

Keysight PathWave Test Automation Getting Started Guide 51



Using the SL1220A AC/Grid Test Sequencing Plugin SL1220A Programming Overview

21 Run the test plan. During the runtime, the panels you added earlier should
display real-time data from the system. At the end of the test, your view
panels should look something like the below.

VIRMS LN

— VIRMSL-N[M

View1 Log

61.000
60.600
60.200
59.800
59.400

59.000
0.000

— Freql [Hz]
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NOTE Step Names, as shown in the screen capture, are modified in the
- Test Step Settings panel in the Editor. For example, the name “Set

All Phases AC Voltage 330 V at 20 Vrms/s” is actually the “Set AC
Voltage Output” Test Step from the SL1220A Static subgroup. The
Step Name changes according to the settings.

Test Step Settings 7 ~ p.¢
~ AC Emulator

SL1220A AC Emulator ~ @
Qutput Mode Independent Threg Phase v
Which Phase All Phases w ~
w Parameter Settings

Voltage 330 Vrms K

Change Existing Slew Rate [/ ¢

New Slew Rate 20 Vims/s

» Common

Enabled v

Step Name Set All Phases AC Voltage to {Voltage} at 20 Vrms/s

Break Conditions
Static - Set AC Voltage Output

Description

Similarly, the “Wait 500 ms” step is actually another Wait test step
but with the Step Name changed according to the specified time.

Additional SL1220A Example TAP Programs

Additional, complete example Test Plans are located at the default installation
location: C:\Program Files\Keysight\Test Automation\SL1220A Sample Plans. They will
be prefixed with SLT1220A and with underscore characters instead of spaces in
the name (e.g.  SL1220A_Example_2_AC_Three_Phase_Voltage_Priority.
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Using the SL1221A PHIL-based Anti-Islanding Compliance Test Automation Plugin

o Using the SL1227A PHIL-based
Anti-Islanding Compliance Test
Automation Plugin

In this chapter:
Equipment and Software Requirements  page 56
Hardware Requirements  page 56
Software Requirements  page 56
Keysight Unintentional Islanding Overview  page 57/
An Example Test System for Unintentional Island Tests ~ page 58
Recommended LAN Configuration  page 59
Steps to Creating an Unintentional Island Test Plan: ~ page 60
Add and Configure EUT and Test Instruments  page 61
Add a Power Inverter (EUT)  page 61
Add a Power Inverter (EUT)  page 61
Add an AC Grid Emulator and DC Source  page 62
Optional: Add EUT Nameplate Information ~ page 66
IEEE 1547.1-2020 Conformance Step  page 67
Grid Emulator, EUT, and DC Source  page 68
Create the Test Plan ~ page 69
Nameplate Test Step  page 70
Section 5.10 Unintentional Island Test Steps ~ page /1
Section 5.10 Measure Sustained Island Test Step  page 72
Section 5.10 Measure Clearing Time Test Step ~ page /3
Status Panel  page 74
Running a Test Plan ~ page /5
Running a Measure Sustained Island Step  page 75
Running a Measure Clearing Time Step ~ page /8
Measurements and Post Processing Directories  page 82
CSV Measurement Files  page 83
PNG Waveform Files  page 85

Important: This chapter provides a brief overview of the SL1221A PHIL-based
Anti-Islanding Compliance Test Automation Plugin used to run unintentional
islanding tests according to IEEE 1547.1-2020. It does not provide complete and
detailed instructions. For detailed information, refer to the SL7200A Grid
Integration and Compliance Test Automation Suite Help File.
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Equipment and Software Requirements

Hardware Requirements

To fully use the SL1221A PHIL-based Anti-Islanding Compliance Test
Automation Plugin you need the following hardware:

- One SL1200A Regenerative AC Emulator such as the SL1212A. Multiple
units can be connected in parallel to achieve higher power.

- A DC source such as the Keysight RP7900A or SL1200A Gridf Emulator in
DC Emulation Mode (fixed DC only)

- A Power Inverter for the Device Under Test (DUT, also known as an EUT)

Refer to the SL1200A Grid Integration and Compliance Test Automation Suite
Help File for more detailed information.

Software Requirements

- Keysight KS8400B Pathwave Test Automation Platform (TAP) software and
license

- SL1200A Integrated Grid Test Automation Suite package and license for
the SL1227A PHIL-based Anti-Islanding Compliance Test Automation
Plugin

See “Install SLT200A Grid Integration and Compliance Test Automation Suite” on
page 39 for detailed SL1200A package installation information.

IMPORTANT licensing information: The SL1200A Grid Integration and
Compliance Test Automation Suite package includes both the
SL1220A and SL1221A Plugins. Plugin licenses are mutually
exclusive. Test Steps for plugins not licensed are visible but not
usable.

You must license the SL1220A plugin to use the SL1220A AC/Grid
Test Sequencing Plugin test steps, and you can use them without
using any of the SL1221A PHIL-based Anti-Islanding Compliance
Test Automation Plugin test steps.

Similarly, you must license the SL1221A PHIL-based
Anti-Islanding Compliance Test Automation Plugin to use the
IEEE 1547.1-2020 Compliance Test Automation Software Test
Steps and you can use them without using the SL1220A AC/Grid
Test Sequencing Plugin test steps.

1 "EUT" and "DUT" refer to the same device. EUT is used by IEEE, the SL1221A Plugin, and others to specify the
device being tested. DUT is a common term and is used in Keysight's KS8400B.
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Using the SL1221A PHIL-based Anti-Islanding Compliance Test Automation Plugin

Keysight Unintentional Islanding Overview

The following graphic describes the Keysight solution for unintentional islanding.
This graphic represents the translation of the unintentional island test
procedures, setups, etc., found in the IEEE-1547.1-2020 into the Keysight
KS8400B Test Automation Platform (TAP). This TAP environment running the
SL12271A TAP Plugin addresses the Section 5.10.2 test requirements. The
software runs in the Windows environment and interfaces to the various
hardware components via LAN.

® [0 gtamal massuramant equepmant, simglar and mone
cost effechve setup

= RLC Simnulation handled by SL12004 Gid Emudators

& Comrolimanagement of test equipment and DUT

= Data colestion and pass:fail analysis

= Tast reporl ganaration

TA&P OC Saurce Contral {LAN)

W IEEE 15471-2020
Section %10 Uninterticnal Isianding
& Suslaned leland

Ajgamatad
Standard Test Caces
e = Claaning Tima
& PHIL Validation

SunSpec Modbus (LAN) SL1Z218 TAP Plugin (LAMN)

: P Ll | .3
Fed DC nDe i | Gricl SIM A
Control Measuraments DER Signal Control  Measuremants.
! i Commands  Monitoring |
w | ¥ v
F - - .
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- .
il | |
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Frogremmable / Manual Uses FHIL RLE Emulation
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An Example Test System for Unintentional Island Tests

Three-Phase L2
AC Mains L
400-480Vac

58

L1

We will use the SLT122TA PHIL-based Anti-Islanding Compliance Test
Automation Software plugin to create a sample Unintentional Islanding test plan
based on the following system diagram. Your actual test plan may use a different
DC Source, AC Grid configuration, or EUT (power inverter) and be different than
this example.

The test environment consists of the Grid Emulator (a Keysight SL1200 series
AC/Grid Emulator), the Power Inverter (EUT - Equipment Under Test, or DUT -
Device Under Test), and the DC Source to power the inverter. Each of these
devices must be properly configured (referred to as a “profile”) in the SL1221A
plugin before testing can take place. The following illustration shows a
Three-Phase (3¢) inverter configuration. However, the SL1221A can also test
Single-Phase and Split-Phase inverters as well. For detailed information, refer to
the SL1200A Grid Integration and Compliance Test Automation Suite Help File.

Remote sense
connections from Grid
Emulator to Power
Inverter are REQUIRED

L1_Sense

Keysight Grid/RLC
Emulator SL12XxA

3

N
PE/Ground

Neutral connection
to RP7982A not
required after
firmware rev
B.06.03 985

. a+[a e [e-
Remote sense connection !
Il from DC source to power : !

inverter are optional

* ' Note, EUT and DUT refer to the same device.

EUT is used by IEEE, the SL1221A Plugin,
and others to specify the device being tested.
DUT is typical term and is used in Keysight's
¢ — KS8400B.
L DC Source St
——— DC_OUT
- >
i # """"""""""""""" [ N R
A 4 P 4 Y
Grid/RLC |
‘\DC Contro\} Control | \EUT Control v ;
EUT Software
TAP Plugin
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To achieve best performance, the SL1221A Plugin configures the SLT1200A
AC/Grid Emulation system to always operate in the Three-Phase mode where the
user selects the Single, Split, or Three-Phase mode of operation and then wires
the Power Inverter to the active L1, L2, L3, and Neutral lines. This allows a single
SL1200A AC/Grid Emulator rack system to handle low power Single and Split
Phase micro inverters up to relatively high-power Single, Split, and Three-Phase
Power Inverters while maintaining its highest output impedance for RLC
Autotuning.

The SL1221A plugin controls the SL1200A AC/Grid Emulator and sets up the
Power Inverter using either SunSpec ModBus or allows manual control of the
inverter.

The DC Source can be virtually any DC Source that works best to power the EUT.

Recommended LAN Configuration

The SL1200A Grid Emulators make use of UDP Broadcasting for 20kSa/s
measurement data during testing. This broadcast data only works if the
computer and the SL1200A are on the same subnet. Keysight recommends using
a computer with a single LAN interface connected to a LAN Switch and to all the
other LAN Devices, as shown below.

SL1200A
AC/Grid Emulator

Hostname A . M

Power Inverter

Optional, Manual
[EUT) RP7900A controlled DC Source

Hostname C DC Source

Hostname B

I
I
i

LAN Switch

& 4+
1 1
! i
L ]
! i
UDP Inbound packets on port : :
51001 must be enabled on laptop 4 1 :
for Keysight KS84008 software ' ' 1 v
I
i EUT Software
I
1
]
i

Cunn&deu -
to Guest

Wi-Fi i L S —— e T T T
USE to LAN or
Buit-in LAN
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Steps to Creating an Unintentional Island Test Plan:

60

5
6

Add and configure the EUT in the TAP Editor

Add an AC Emulator and DC Source in the TAP Editor
- Add and configure the AC Emulator

- Add and configure the DC Source

- Optionally, add EUT Nameplate Information step

Add the IEEE 1547.1-2020 Conformance Test Step (known as the
Grandparent Test Step)

Complete Test Step Settings

- Optional: Add a Title to Your Test Plan. See “Optional: Add a Title to Your
Test Plan” on page 33

Run the Test Plan
Analyze the Test Data

Keysight's SL1200A Grid Integration and Compliance Test Automation Suite
Help File describes each of these steps in detail.

NOTE Important: Create the EUT Profile, Grid Emulator Profile, and DC
= Source Profile before you add the IEEE 1547.1-2020 Conformance

Test Step into the Test Plan. Otherwise, Test Plan errors may occur.
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Add and Configure EUT and Test Instruments

Creating the EUT Profile, Grid Emulator, and DC Source are necessary before you
add the IEEE 1547.1-2020 Conformance Test Step into the Test Plan. Otherwise,
you will see red-circle errors (@) in the Test Plan.

Add a Power Inverter (EUT)

EUT configuration is essential to properly operate the Grid Emulator and the DC
Source. The TAP environment creates a resource called a DUT (or EUT'). The EUT
Device Profile provides the configuration information. A detailed description of
creating profiles for the EUT, Grid Emulator, and DC Source can be found in the
SL1200A Help File.

You must specify the EUT (power inverter) you are testing. Multiple EUTs may be
created and populated with the correct information. The one to be tested can be
selected and used in a Test Plan. The EUT Profile is the starting point for all
information and represents the most important source of information to drive the
Test Steps.

1 Add an EUT by clicking the DUTs Add New button in the Resources panel at
the bottom of the Test Automation window. Alternately, select Settings >
Bench > DUTs to open the DUTs tab in the Bench Settings panel.

2 Select the DUTs tab in the Bench Settings panel. Then click the + icon. This
opens the Add New DUT panel.

3 If necessary, expand the IEEE 1547.71-2020 Conformance Test Equipment.
4 Select Power Inverter, then click the Add button.

Add New Dut 7 =4

| |search... 0,|

~ |EEE 1547.1-2020 Conformance Test Equipment

Power Inverter Add

| Close |

This adds a Power Inverter as a DUT device in the KS8400B Resources panel and
automatically opens the DUT Bench Settings panel.

1 IEEE and other industries use EUT to specify the device being tested. Keysight's KS8400B uses "DUT", this is
the same as an "EUT".
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5 After adding a DUT, complete the Bench Settings panel with all necessary
information about the power inverter to ensure proper communication. For
detailed information, refer to the DUT Bench Settings panel in the SL1220A Help
File.

6 Itis possible to have multiple DUT devices specified in the SL122TA Plugin.
Once added with the default name as power inverter, you can double-click
the named device on the left side to rename it.

Add an AC Grid Emulator and DC Source

For the Test Plan to be functional, resource configuration is necessary. You must
add both an AC Emulator and a DC Source that powers the power inverter. You
have several choices for each of these.

For this example, select a Keysight SLT200A Series Regenerative AC/Grid
Emulator and a Keysight RP7900 DC Source. Note that these are configured in
the Add New Instrument panel.

1 Add an instrument by clicking the Instruments Add New button at the bottom
of the Test Automation window. Alternately, you can select Settings > Bench
> Instruments to open the Instruments tab in the Bench Settings panel.

+ |EEE 1547.1-2020 Conformance Test Instruments
v DC Sou
Keysight 79XX-89XX DC Source Add
Manual DC Source Add
SL1200 DC Source Add

v Keysight AC Emulator

Keysight SL1200A AC Emulator Add
Generic SCPI Instrument Add
Close

2 Select the Instruments tab in the Bench Settings panel then click the + icon.
This opens the Add New Instruments panel in front of the Bench Settings panel.

3 Expand the I[EEE 1547.1-2020 Conformance Test Equipment > DC Sources to
show possible DC Sources.
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4 Expand the Keysight AC Emulator to show the Keysight SLT200A Series
Regenerative AC/Grid Emulator.

Add an AC Grid Emulator

The SL1221A TAP Plugin supports the SL1200A Series of Grid Emulators:

SLT120TA 600 VL-L, 63 A, 30 kW / 42 kVA

SLT1202A 600 VL-L, 63 A, 45 kW / 66 kVA

SLT1203A 600 VL-L, 125 A, 90 kW / 130 kVA

SLT1212A 1200 VL-L, 32.5 A, 45 kW / 68 kVA

SLT1213A 1200 VL-L, 65 A, 90 kW / 135 kVA

SL1214A 600 / 1200 VL-L, 65/ 32.5 A, 45 kW / 68 kVA
SL1215A 600 / 1200 VL-L, 130 / 65 A, 90 kW / 135 kVA

The two models in Blue have Dual Range operation, where they can represent
the other five models’ voltage range programmatically.

Models come with three or six Power Stages and up to nine voltage-range AND
same-power systems can be paralleled together. Power Stages are paralleled
together per AC phase.

Refer to SL1200A Series Scienlab Regenerative AC Emulator for detailed
information. Also, refer to the SLT200A Grid Integration and Compliance Test
Automation Suite Help File for more detailed information.
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1 For this example, select the Keysight SLT200A AC Emulator then click the ADD
button. This opens the Bench Settings panel.

Bench Settings

Profile: | Default v K A " ﬁ

Connections | DUTs Instruments

DC Source: Rp79Xx8.. Keysight SL1200A AC Emulator

SL1200
w Settings

Director IP Address 10.14.6.100

Date of Last Calibration

Enable Calibration Notifications

w Parallel

Parallel

w Device Number

Device Number v

Retrieve Device Number

OK Cancel

2 Complete the Bench Settings panel with Director IP Address, etc. to ensure
proper communication with the SLT1200A. For detailed information, refer to
the AC Emulator Bench Settings panel in the SL1220A Help File.

3 Click the Retrieve Device Number button to select or specify exactly which
model of the SL1200A series is used for the test. The SL1200A AC Emulators
come with a Soft Front Panel that can be used to discover any SL1200A
Systems on the LAN your PC is connected. If installed on your PC, it can be
found typing SL1200A into your Windows Search box, which should bring up
the following and then selecting its Help File for assistance

Keysight SL1200A

App

Add a DC Source

This document describes ways of changing the AC Output Power of the EUT by
manually controlling the DC Power Supply. This gives maximum flexibility in
choosing a DC Power Supply for powering the EUT.
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You can add one or more DC Sources.
1 For this example, select the Keysight RP79Xx89Xx DC Source. Click the ADD

button.
Bench Settings ?
Profile:  Default ~HB2AaAbk
Connections DUTs Instruments
SL1200 Keysight 79XX-89XX DC Source

DC Source: Rp79Xx8 v Description
Visa Address

Retrieve Model Number and Max/Min Settings
Model Number Rp79Xx89Xx
Date of Last Calibration

Enable Calibration Notifications

~ DC Voltage

Maximum DC Voltage NaN
Minimum DC Voltage NaN
Maximum DC Voltage Protection | NaN
Minimum DC Voltage Protection | NaN
~ DC Current

Maximum DC Current NaN
Minimum DC Current NaN

Maximum DC Current Protection |NaN

Minimum DC Current Protection |NaN

~ DC Power
Maximum Power NaMN
Minimum Power NaN
Maximum Power Protection NaN
Minimum Power Protection NaN

w Settings

3
Source Type

oK Cancel

2 Fillin the Bench Settings panel with all necessary information about your DC
source to ensure proper communication. For detailed information, refer to the
DC Source Bench Settings panel in the SL1220A Help File.

3 Parameters shown are compared when trying use the DC Source during
testing. If the DC Power is insufficient for the needs of testing the EUT, this is
flagged in the Equipment Screening step. Equipment Screening is enabled in
Test Steps Settings panel of the 5.10.2 Unintentional Island Test Step.

Test Step Settings ? - 5
nt Screening
Enabled
Relative DC Power Overcapacity 1.25pu.
EUT Active Power Mode EUT v
w Clearing Time Test Parameters
Initial List Of L Or C Adjustment Values (%) 100,99, 101,98,102,97, 103, 96, 104, 95,105
“t Ha=Timp Steed e et Mathrd |l Poape? "

Keysight 8400B PathWave Test Automation Getting Started Guide 65



Using the SL1221A PHIL-based Anti-Islanding Compliance Test Automation Plugin Add and Configure EUT and Test

Keysight’s SL1200A Grid Emulator can be configured as a DC
Source too. However, the SL1200A cannot provide PhotoVoltaic
(PV) Simulation. Therefore, if you must operate the EUT in MPP
mode, you need to provide a DC Source that has PhotoVoltaic
(PV) Simulation, such as Keysight’s RP79xx/RP89xx series power
supplies or any other DC Source that is controlled manually.

NOTE

Optional: Add EUT Nameplate Information

After adding the EUT to the Resources, you can include a test step to
automatically add the EUT Nameplate information. This information is used to
verify connectivity and assist troubleshooting.

This Test Step must go before the IEEE 1547.1 Conformance Test Step (the
Grandparent step).

1 In the Test Automation editor, click the 4 button (or press Ctrl+T) to open the
Test Steps panel.

2 Expand EUT Control > Common.

3 Select Nameplate Information then click the Add button to insert the
Nameplate Information panel.

}‘ Test Steps ? v =

!. | Search.. Q
> Basic Steps

| > Flow Control

\ ~ IEEE 1547.1-2020 Conformance Test Procedures

| ~ EUT Control

| v Common

’_ Nameplate Information Add = Add Child
’ IEEE 1547.1-2020 Conformance Test Add | Add Chi
> Keysight SL1220A AC Emulator

| Used to retrieve the nameplate information from the EUT.

Note that the Nameplate Test Step can specify which EUT it is query, but you
MUST provide your own power to the EUT for the command to work. That is, the
Step does NOT provide power to the EUT as it does with the IEEE 1547.1-2020
Conformance Test Grandparent Step.

This can be easily done by using the SL1200A Soft Front Panel and executing the
Nameplate Test Step by itself in the TAP Test Plan.

For detailed information about the Nameplate Panel, see “Nameplate Test Step”
on page 70.

Keysight 8400B PathWave Test Automation Getting Started Guide



IEEE 1547.1-2020 Conformance Step Using the SL1221A PHIL-based Anti-Islanding Compliance Test Automation Plugin

IEEE 1547.1-2020 Conformance Step

Only a single step - called the IEEE 1547.1-2020 Conformance Test or
Grandparent Step -- represents the complete IEEE 1547.1-2020 test. This step is
called the “Grandparent” step1, because there are multiple sub-steps involved:

- |EEE 1547.1-2020 Conformance Step. This is the top-level Step from which all
Test Type Steps are run.

- Section 5.10 Unintentional Island Test, known as the ‘Parent’ step
-- Section 5.10.2 Measure Sustained Island Tests, known as ‘Child’ steps

-- Section 5.10.2 Measure Clearing Time Tests, known as ‘Child’ steps

'\NKEVEIGI-H Test Automation - Untitled

File Settings Tools View Help

Test Plan Untitled*

+ TestPlan: & P v & Completed in 0.00s

Name Verdict PostProcessorWaitTime Duration

Grandparent Step 7
Parent Step &

Child Steps

|EEE 1547.1-2020 Conformance Test

Section 5.10 Unintentional Island Test

Section 5.10.2 Measure Sustained Island: RMS Voltage = 1 p.u. Frequency Offset = 0 Hz

Section 5.10.2 Measure Sustained Island: RMS Voltage = 0.9 p.u., Frequency Offset =-1.3 Hz

Section 5.10.2 Measure Sustained Istand: RMS Voltage = 0.9 p.u.. Frequency Offset =1 Hz

Section 5.10.2 Measure Sustained Island: RMS Voltage = 1.05 p.u., Frequency Offset = -1.3 Hz

Section 5.10.2 Measure Sustained Island: RMS Voltage = 1.05 p.u., Frequency Offset = 1 Hz

Section 5.10.2 Measure Clearing Time: Test Case 1B, Active Power = 1 p.u. Reactive Power = 0 p.u
Section 5.10.2 Measure Clearing Time: Test Case 2B, Active Power = 0.5 p.u. Reactive Power = 0 p.u.
Section 5.10.2 Measure Clearing Time: Test Case 3B, Active Power = 0.9 p.u. Reactive Power = -0.44 p.u.
Section 5.10.2 Measure Clearing Time: Test Case 4B, Active Power = 0.9 p.u. Reactive Power = 0.44 p.u
Section 5.10.2 Measure Clearing Time: Test Case 5B, Active Power = 1 p.u. Reactive Power = 0 p.u
Section 5.10.2 Measure Clearing Time: Test Case 6B, Active Power = 0.5 p.u. Reactive Power = 0 p.u.
Section 5.10.2 Measure Clearing Time: Test Case 7B, Active Power = 0.5 p.u. Reactive Power = 0 p.u.
Section 5.10.2 Measure Clearing Time: Test Case 8B, Active Power = 1 p.u. Reactive Power = 0 p.u

Section 5.10.2 Measure Clearing Time: Test Case 9B, Active Power = 0.5 p.u. Reactive Power = -0.44 p.u.

<< BB H<BBH<B N W< NN W B

Section 5.10.2 Measure Clearing Time: Test Case 10B. Active Power = 0.5 p.u. Reactive Power = 0.44 p.u

1 ltis also called a “Macro” step because there are multiple steps involved in this one step.
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Grid Emulator, EUT, and DC Source

This IEEE 1547.1-2020 Conformance or Grandparent Test Step is the step where
you select which Resources are used in the test and you can view the name of
the Results directory: IEEE-1547.1 Results Directory (the name is not editable).

Test Step Settings 7 v pd
+ Devices A
Select resources from
SL1200A AC Emulator | sL1200 v || @— the Grandparent Test
EUT | Power Inverter v Step Settings panel
DC Source | DC Source: Rp79Xx89Xx v

~ EUT Information

Normal Category | A v |

Abnormal Category | One v |

v |EEE-1547.1 Test Suite Settings

IEEE-1547.1 Results Directory |IEEE 1547.1-202¢ ~— Results Directory
v Common
Enabled [
Step Name |IEEE 1547.1-2020 Conformance Test
Break Conditions ] v
Step containing all IEEE 1547.1-2020
Description Type Tests

When this Test Step or any step under this one is run, the following directory
path is either selected or created:

CATEMP\My_Power _Inverter_Results\I[EEE 1547.1-2020

Steps (Parent or Child steps) below this have additional unchangeable directory
names.

The CATEMP\My_Power_Inverter_Results\ comes from the EUT Profile page and
called the Data Logging Directory.
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The Grid Emulator, EUT, and DC Source are selected from the top level
Grandparent Step Test Step Settings Panel:

Test Step Settings ? v X
v Devices )
SL1200A AC Emulator | SL1200 v
EUT | Power Inverter v
DC Source | DC Source: Rp79Xx89Xx ~

~ EUT Information

Normal Category | A ~v |

Abnormal Category | One v |

~ |EEE-1547.1 Test Suite Settings

IEEE-1547.1 Results Directory |EEE 1547.1-2020

v Common

Enabled b¥

Step Name | |EEE 1547.1-2020 Conformance Test

Break Conditions L] v
Step containing all IEEE 1547.1-2020

Description Type Tests

Having selected the EUT Three-Phase, all of the Measure Steps configure the
Grid Emulator for Three-Phase operation.

NOTE This Step is used to specify the Normal and Abnormal Categories

of the Power Inverter. These settings affect almost every Child
Step setting in configuring the EUT for proper operation.

Create the Test Plan

With the DUT, Grid Emulator, and DC Source profiles created, a Test Plan can be
created. The Test Plan comes from adding Test Steps into the Test Plan Area.
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Nameplate Test Step

Under the EUT Control/Common folder, there is a Test Step called Nameplate
Information. This Step is useful to make sure you can communicate with the EUT
over SunSpec ModBus. Add this step as follows:

EUT Control > Common > Nameplate Information Test Step should only
be added BEFORE the Grandparent step or AFTER the last Child
step beneath the Grandparent step. You can run the Nameplate
Information Test Step by itself by right-clicking on it and selecting
Run Selected Test Steps or pressing F10. You MUST power the
EUT separately, since this Step does NOT configure the AC or DC
Source to power the EUT. Some EUTs can power from either AC or
DC. f you have an SL1200A Grid Emulator or DC Source, you can
use the SL1200A Soft Front Panel to power the EUT.

1 In the Test Automation editor, click the = button (or press Ctrl+T) to open
the Test Steps panel.

2 Expand EUT Control > Common.

3 Select Nameplate Information then click the Add button to insert the Nameplate
Information Test Step.

If your EUT is powered ON, you can press the green arrow key u or right-click
the Nameplate Information step and select Run Select Test Steps.

Once executed, the results display in the Test Step Settings.
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Section 5.10 Unintentional Island Test Steps

This step, called the “Parent Step” specifies parameters that affect all the child
Steps that follow. Also, the initial settings of this Step are affected by its Parent
Step - which specifies the Normal and Abnormal Categories. The following
shows the Test Step Settings for this Parent Step:

Test Step Settings e b4
w Equipment Screening
Enable
w DC Settings
Relative DC Power Overcapacity [ 125%
w Clearing Time Test Parameters
Initial List Of L Or C Adjustment Values (%) 10099101.98102, 9?103.% 1_(]4!_95,_195

Clearing Time Reactive Load Adjustment Method | Capacitor ~ |

~ Analysis - Clearing Time Tests

Clearing Time Specification 23
Clearing Time Warning Threshold [60%
Clearing Time Settling Band | 5%
Mumber Of Points In Bell Curve Trend Lines :-ﬂ-

w Analysis - Sustained island Tests

[10s

Sustained Island Time Specification

Sustained Island Stop Band .50%

~ Analysis - Operating Tolerances

Frequency Tolerance | 100 mHz
Veltage, Current, and Power Tolerance [ 5‘%
Gross RLC Tolerance [ 40 'e

53 Current/Power Tolerance [ 2%

THD Tolerance 3%

TRD Tolerance 5%

w Run Settings

Pauze Before Island

w Data Logging

Type Test Directory Name

w |zland Trigger Output Settings

Trigger Out Polarity Positive
Trigger Qut Pulse Width 50 us

The default settings are according to the IEEE 1547.1-2020 Standard. You are
allowed to change many of them, and the changes will be reflected in the Test
Plan and in the Report. For example, if you wanted to see how well the EUT is
operating, you could lower the Operating Tolerances from 5% to 3% to see if the
EUT passes that stricter requirement. However, a Red circle (@) will appear next
the parameter changed, and the Test Report will reflect the change to the
Standard. It would be up to the auditor of the test results to determine if any
changes invalidate the test results.
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Section 5.10 Measure Sustained Island Test Step
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When running one of these five Steps for the first time, the software prompts you
to turn the Anti-Island Algorithm OFF in the Power Inverter. You don’t want the
Power Inverter to shut down within the specified two second time period. You
want the Island to persist when the SL1221A RLC emulation matches the
impedance of the Power Inverter.

If running in the EUT Manual mode (under the EUT profile), the software prompts
you to configure the EUT to default Test Case . Otherwise, with EUT SunSpec
ModBus operation, the EUT is automatically configured to these settings.
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This Sustained Island Step specifies parameters that affect its operation. There
are five Sustained Island Test Steps, and many of the parameters are changed
dependent upon the type of test to be conducted. The first Step defaults to the
Test Case 1 configuration. The remainder of the Sustained Island steps push out
the limits of voltage and frequency, so you can test the four corners of Voltage
and Frequency. Only parameters you should be concerned with are as follows:

- Waveform Capture Period: For Sustained Island, the PHIL controlled
environment must create an island that lasts at least 10s. The test fails if
island does not sustain itself for at least 10 seconds.

- Pause While In Island: Normally, the test only lasts for the about 14s. If you
want the Grid Emulator to pause after the island event is triggered, check
this box, and the island condition lasts as long as possible for external
measurement evaluation of Voltage and Frequency, which should be very
close to the Grid Voltage and Frequency initially applied. However, now
the Voltage and Frequency are the result of the matched RLC impedances,
which will be slightly different than the original Grid signals.
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The Step Status panel in the Test Step Settings for each Step shows the progress
of the particular Step when it is executing. Selecting this Step while Running
permits you to visualize the Step Status information in detail. Key information is
also represented in the Test Step Status Panel along with the real measurements
being made during the test sequence.

Section 5.10 Measure Clearing Time Test Step

When running one of these ten Steps for the first time, the software prompts you
to turn the Anti-Island Algorithm ON in the Power Inverter. That is, you want the
Power Inverter to shut down within the specified 2 second time period if the Grid
goes away.

When running in the EUT Manual mode, the system prompts to configure the
EUT to the appropriate setting for the particular test case, category, and
operating modes, as specified in the EUT Profile. Otherwise, with EUT SunSpec
ModBus operation, the EUT is automatically configured for you..
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The Measure Clearing Time Step specifies parameters that affect its operation.
There are ten Measure Clearing Time Test Steps, and many of the parameters are
changed dependent upon the type of test to be conducted. Only parameters you
should be concerned with are the Exploration Methods:

- Exploration Method: Default is Automated Trend Analysis, where the
percentage points list (specified in the Parent Step) is implemented, and
any additional points are automatically added to meet the other
requirements in the Parent Step. For example, the Trend Analysis in the
Parent Step specifies there must be at least 4 Exploration Points to the
Right and Left of the highest clearing time point. If there are only 3 on the
Right side of the “Bell Curve” after running through percentage points
95-105%, then point 106% is added. This continues until the criteria is
met.
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IEEE 1547.1-2020 Conformance

The other option is Manual Search, where a prompt will be given after
traversing the Percentage List found in the Parent Step. You can then add

your own percentage points.

Waveform Capture Period: For Clearing Time, the Power Inverter must shut
down within 2s. The test fails if the island does not cause a trip in less than
2 seconds for any specified percentage point.

The Step Status in the Test Step Settings shows the progress of this particular
Step when it is executing. Selecting this Step while Running permits you to
visualize this information.

This information is also represented in the Test Step Status Panel along with the
real measurements being made at each sub-step.

Status Panel

The Status Panel is constantly updated as each test runs. You can watch and
monitor test progress by watching the Status Panel.

Test Step Status

EUT Measurements

Urms (L-N)

Irms

Real Power (F)
Reactive Power (Q)
Apparent Power (S)
Power Factor
Frequency

DC Source Measurements

Voltage
Current
Power

Tuned RLC Emulation Calculations
53 Irms

Resistance

Inductance

Capacitance

Progress Information

Step Stage Of Operation
Iteration Percent

Iteration Status
Remaining Percent Points
Steady State Reached
RLC Elements Tuned

53 Open/Island Enabled
Power Per Phase: (Pref,Qref)

74

Phase 1
27715V
1448 A
4.00 kw
-55.39 var -57.85 var -60.28 var
4.01 kvA 4.01 kvA 4.01 kvA
-1.00 -1.00 -1.00
60.00 Hz 60.00 Hz 60.00 Hz

Phase 2
276.72V
1447 A
4.00 kw

Phase 3
276.72V
1445 A
4.00 kw

775.00V
15.76 A
12.24 kW

0.00 A 000 A 0.00 A
0.000 0.000 0.000

0.00 mH 0.00 mH 0.00 mH
0.00 pF 0.00 F 0.00 pF

Waiting for EUT Power to reach expected value
N/A

N/A

N/A

Incomplete

Incomplete

Incomplete

(5.00 kw, 0.00 kvar) => 80.0 %

Shows the measured values of the AC
Emulator during the tests. For Split-Phase
configuration, only Phase 1 and Phase 2
should show active results.

DC Source measurements show the Power
Inverter is in regulation and that it requires
12.24 kW of DC power to produce the 4 kW
AC power per phase.

At this power level, these would be the RLC
components necessary to cause a proper
island condition after auto tunning.

At the time this panel was captured, the
RLC values had not been calculated and
the island event had not taken place.

These are the expected steady-state Real
power and Reactive power settings per
phase for this test.
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Running a Test Plan

It is recommended that you run all five Measure Sustained Island Steps
individually or as a group. It is also recommended that you run each Measure
Clearing Time Step individually. Although the 10 Clearing Time Steps can be run
automatically, you are likely to see issues with proper operation if this is the first
time you have run the Step. Running them individually will give you confidence
they are working properly, so you don’t have to abort the Test Plan to stop all
testing when one Step is not working properly. Therefore, right-click on any of
the 10 lower-level Steps and select Run Selected Test Steps.

Running a Measure Sustained Island Step

You will be prompted to turn OFF the Anti-Island and any other mode that might
cause the Power Inverter to shut OFF automatically. If you are running multiple
Sustained Island Step in sequence, you will only see the following Dialog once.

Preparing Test

EUT is now posstasiod Prom D Sida
EUT Setup:

- Disabde AntiHslanding Algorithm
- Tumn OFF Frequency Monfoning

Ok
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Test Step Status

EUT Measuremenis

urms (L-N)

Ims

Real Power (P)
Reactive Power (Q)
Apparent Power (S)
Power Factor
Frequency

DC Source Measurements

Voltage
Current
Power

Tuned RLC Emulation Calculations

83 Irms
Resistance
Inductance
Capacitance

Progress Information

Step Stage Of Operation
Iteration Percent

Iteration Status

Remaining Percent Points
Steady State Reached

RLC Elements Tuned

$3 Open/Island Enabled
Power Per Phase: (Pref,Qref)

76
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In Manuel EUT Mode (from the EUT profile), you will also be asked to configure

the Power Inverter for either the specified test case or to turn off all voltage and
frequency limits. For example, here is the Dialog for the remaining four Sustained
Island Steps.

EUT is now powered from DC Side

EUT Setup Sec_5_10_2_3_B1-4:
- Widen V/F Limits
- Disable Grid Support Functions
- Lower Rated Power Watts

Phase 1 Phase 2
0.59 YV 056V
Q.00 A 0.00 A
0.00 kW 0.00 kw
0.00 var 0.00 var
0.00 kvA 0.00 kva
0.00 0.00
30.00 Hz A7.31 Hz

1.9V
0.00 A
0.00 kW

0.00A 0.00A
15210 15210
41.52 mH 41.53 mH
179.37 pF 179.53 pF

Completed

N/A

N/A

N/A

Complete

Complete

Complete

(5.00 kw, 0.00 kvar ) =>99.1 %

Phase 3
118V
0.00 A
0.00 kw
0.00 var
0.00 kvA
0.00
30.00 Hz

0.00 A
15.230
41.64mH
179.61 pF

Ok Cancel

When the Measure Sustained Island Test Step is running, the Test Step Status
panel shows the settings, measurements, and progress

Sustained Island Resulis

Step Name:

Selected File: | Clearing Time Plot.png

Clearing Time Trend Analysis

@ Sustained Island Points

Clearing Time |s]
- = = = = —
iz b &= E B +
e =1 <] kS m o

-
W
®

o}
w
=

ag 160 162

Relative Reactive Tarad Adjustment [%]

Clearing Time Results  Sustained Island Results ~ Test Step Settings
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When this Step finishes, it Passed with a Green banner, and the Measure
Sustained Island Panel shows the results — that the Sustained Island lasted for at

least 10 seconds:

Sustained Island Results

Step Name:

Selected File: | Clearing Time Plot.pg

Island Time vs Tuning Percent

® Sustasned sland Runs

,_
<
m

10.6 =

island Time |[se

1044

o 98 100 10 104
Relative Tunimg Percent [%]
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Running a Measure Clearing Time Step

You will be prompted to turn ON the Anti-Island and any other mode that might
cause the Power Inverter to shut OFF automatically. If you are running multiple
Measure Clearing Time Steps in sequence, you will only see the following Dialog
once.

EUT is now powered from DC Side

EUT Satup:
- Enable Anti-islanding Algorithm

- Turn DN Frequency Monifoning

You will also be asked to configure the Power Inverter for the specified test case
when in Manual EUT Mode (from the EUT profile).

When the Measure Clearing Time Test Step is running, the Test Step Status panel
shows the settings, measurements, and progress for each test iteration. Default
is running iterations 95-105%. Note that the Parent Step holds this default List of
Percentages for all Clearing Time Steps. Also note that the sequence of the
percentages follows an alternating pattern, so you can see each side of the
clearing time response being exercised during the test. This alternating on either
side of 100% can allow you to abort the test quicker if you see one side or the
other misbehaving.
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Test Step Status

EUT Measurements Step Name:

Phase 1 Phase 2 Phase 3
Urms (L-N 0.59V 17V 0.56 V .
[l (LN) 0.00A 0.00 A 0.00 A Selected File: | Clearing Time Plot.png
Real Power (P) 0.00 kw 0.00 kw 0.00 kW
Reactive Power (Q) 0.00 var 0.00 var 0.00 var
Apparent Power (S) 0.00 kva 0.00 kva 0.00 kvAa we . TR
e At s i iib Clearing Time Trend Analysis
Frequency 30.00Hz 30.00 Hz 30.00 Hz @ Exploration {5.10.2.2.e.4) [

DC Source Measurements 2 EXP[?GUUH Feratks 10.2.7.25)
v in men e
Voltage 471.59V L: s
=== Lower End Trend
Current 0.00A Upper End Trend
Power 0.00 kW

Table_13_Case_1

Tuned RLC Emulation Calculations

S31irms 0.02A 0.02A 0.02A
Resistance 15220 15220 15230
Inductance 41.54mH 41.55mH 41,66 mH
Capacitance 182.95 pF 183.07 pF 183.17 pF

Cleuring Time [<]

Progress Information

Step Stage Of Operation AC/DC Sources OFF for >= 0s
Iteration Percent 102

Iteration Status Verifying highest clearing times
Remaining Percent Points 1

Steady State Reached Complete | T
RLC Elements Tuned Complete a8 100 102
$3 Open/lisland Enabled Complete Relative Reactive Load Adjustment [%]
Power Per Phase: (Pref,Qref) ( 5.00 kW, 0.00 kvar ) =>100.5 %

Eiléaring Time Results  Sustained Island Results  Test Step Settings
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80

Running a Test Plan

As another example, here are the results of the 95-105% iterations:

Flep Name Measwe Chearing Time: Table_ 14_Case_1 Peut =1 Qewt =0

Coleied File

Clearing Time vs Tuning Percant

E wiplcar alsoi Pants -
Exploraison Peak .
Lowaer End Trend

Upper Erd Trend

]
w
5
I__'-T:"
=
¥
!

) 164 L=F
Reiatreg Puning Percent [ ]
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You can also use ranges. For example, if you had entered: 90:94,106:110, the
following response occurs. Those 10 points will be tested and added to
the Exploration points. The Verification Points are established by
making two more Clearing Time measurements of the highest three
Exploration Points including any points in between. In the image below,
the three highest Exploration Points include points 107 and 102 since
they are in between the highest points of 99,100, and 103. The IEEE
1547.1-2020 Standard specifies all the points from 99 to 103 be
measured two more times.

Clearing Time Resulls
Step Name:  peasure Clearing Time: Table_14_Case_1 Peut = 1 Qeut = 0

Selected File: | Clearing Time Plot.png

Clearing Time vs Tuning Percent

Exploration Paints
Exploration Peak
Lower End Trend
Upper End Trend

()
o
—
o
=
[
L
=
=
3
L
=

97.5 1000 1025 1050 107.5 110.0
Relative Tuning Percent [%)
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Measurements and Post Processing Directories

All the measurements and post processed results can be found at the following
locations for either Clearing Time or Sustained Island Steps:

Local Disk (C:) » TEMP » My_Power_|Inverter_ Results » IEEE 1547.1-2020 = 5102

Fa

MName Date modified Type
Clearing_Times 37772025 12:38 PM File folder
logs 3472025 427 PM File folder
Metadata 37472025 3:45 PM File folder
Sustained_lslands 372025 12:38 PM File folder

Walking down the directory hierarchy into the Clearing Time Test, we find Test
Case 1:

TEMP » My_Power_Inverter_Results » |EEE 1547.1-2020 » 5102 » Clearing_Times » Table_13_Case_1_2025.03.04.12.00.PM

-
Mame Date modified Type Size

Analysis Panel

File folder

logs File folder
Measurements File folder
Metadata File falder
Paost Processed Results File falder

Notice that this directory is time stamped, so that each time you run this
Measure Clearing Time Step, you do not interfere with any of the previous
measurements.
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CSV Measurement Files

The Measurements directory contains the measurements from all the percentage
iterations. The files with just “log” contain the 20 kSa/s measurements of Voltage
and Current. The “Systemlog” files contain the 1kSa/s RMS, Frequency, and
Marker measurements. The following is just a short list of this directory, where
test percentages were from 95 - 105%. Each percentage creates a file name
based upon that percent. During the Reinforcement or Verification period where
points are repeated, plus signs (+) are added for each repeated test point.

TEMP » My Power_|nverter Results » IEEE 1347.1-2020 » 5102 » Clearing_Times » Table_13_Case_1_2025.03.04.12.00.PM » Measurements

Keysight 8400B PathWave Test Automation Getting Started Guide

MName &

B MeasureRLC_PostTuningAdj.csv
6] TuningAdj=+95.0_log.cov

B Tuninghdj=+95.0_Systemlog.csv
87 Tuninghidj=+96.0_log.csv

3 ‘ Tuningfdj=+96.0_Systemlog.cov
3] TuningAdj=+37.0_log.csv
TuningAdj=+57.0_Systemlog.csv
o Tuningfdj=+%8.0 log.cow
TuningAdj=+58.0_Systemlog.csv
37 TuningAdj=+99.0_leg.csv

B e e &

TuningAdj=+5%3.0_log=.csv

;&

| Tuning&dj=+%3.0_log+».csv

7

8 TuningAdj=+%3.0 Systemiog.csv
34| TuningAdj=+59.0_Systemlog+.cov
B¢ TuningAdj=+%.0_Systemlog++.csv
Dk Tuningfdj=100.0_log.csv

B-h TuningAdj=+100.0_log+.csv

a’ TuningAdj=+100.0_log+ +.csv

|mJ

A

Date medified
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The Post Processed Results / Processed Runs directory would have all the results
of the Exploration percentages and the final analysis .csv files showing the
performance of the EUT for this test case..

0250304 12.00PM » Post Processed Results »  Procesed Rum v ) Search Processed Rum -l
AN P

Clearing Tima Emo; Run 95.0 Run 950 Run 96.0 Run 96.0 Run 970 Run §7.0
Piot.png Runs.cov RMSFreqpng  VoltCumgng  RMSFreqpng  VotCumpng  RMSFreqeng  VoltCumpng
| | || |- | P
L = = =

Run 380 Run 38.0 Run 95.0 Run 390 Run 35.0- Run 9.0+ R 99,0+« Run $3.0

RMSFreg png verCur.png MG reg png volCurr.png FMSFreg png VolCur.png RMSFreq.png WoltCue . png

Run 100.0 Fun 100.0 Run 100.0+ Run 100.0= Run 100.0= Fun 100.0+ « Ruon 1010 Run 101.0
RMSFreg png verCur png MG Freg prg VelCurr png RMGFreg pag VelCur.png RFreq.pag VeltCue . png

= = - =
Run 101.0« Ry 1010« Runy 1010 Run 1010« Run 1020 Run 2.0 Run 303.0 Ruwn 103.0
RMSFreq.png VeRCun png RMSFreg. prg Vi Curr.png RMESFreg g VoCurr pag RMESFreq prg VeltCun pag
'''' e | | -
| -
R 10400 Flun 1040 R 105.0 Run 105.0

RiMSFreg.png VolCurr.png RMSFreq.pag VelCur.png
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PNG Waveform Files

Most of the PNG files found in the Processed Runs directory show waveforms
created from the Measurements directory files, where the log and Systemlog
contain the 20 kSa/s and 1 kSa/s measurements, respectively. Here is an
example of the Clearing Time response at 95% change to the Capacitor:

Instantaneous Waveforms: TuningAdj = 95.0

400 -~ 53 Opening
Clearing Time

200 || |H I H|1|||li|- (i Settling Band+
HH FH“ mingaanub
~200 {AHEHITEHIRAIR — P2

—400 Phase 3

Voltage [V]
o

IiiI||N“”‘h’!"l“”m“El.:mﬂmM‘-J‘|||!HF||!|III|L-I+||||-|.-H-uuu.n........ i -
I |IHHPH11;|-H|1||1l|p|-bilin| T

-0.2 0.0 0.2 0.4 0.6 0.8
Time [sec|

Current [A]

This is the 20 kSa/s data. There is always 200 ms of measurements prior to the
Island Event. The time from that event to where the voltage is below the
expected threshold is the Clearing Time.

All PNG files are viewable from the Clearing Time and Sustained Island panels in
the TAP Editor using a drop-down selection menu.
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Color Theme

A

Color Theme
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Appendix A Additional TAP Functions

Additional TAP Functions

In this Appendix:

Color Theme  page 87

Locking a Test Plan  page 88
Unlocking a Test Plan  page 89

Run Time Estimation  page 90
Overview  page 90
Usage  page 90
Run Your Test Plan.

Additional Notes
Run Explorer  page 93
Editor Settings  page 94
Test Plan Estimation Capturing

page 92
page 93

page 94

Select a color theme for the Test Editor by selecting Settings > Editor. Then select
either Light, Dark, or Automatic (default). Almost all of the screen captures in this
manual use the Light theme.

Color Theme (Light) — Light is black text on white background. Dark is white text
on black background.

Settings

Editor | Engine | Results

v General
Check for Updates at Startup
[ Color Theme rAulamntin (Light/Dark) ~

Duration Estimation Avg. Count Light

Show “Package Dependency Warning® Dialot

Dark
Show "Really Quit?" Dialog

Show "Save Before Exit?" Dialog + Automatic (Light/Dark)

Show Results Viewer

Ensure Unique Step Name
Show Welcome Screen at Startup

+ Log Panel

Clear On Run
Message Limit 20000
v Debug

Auto Attach Debugger

Show Property Name/Type in Tooltips

0K Cancel
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Locking a Test Plan

88

Keysight's KS8400 provides a Test plan locking mechanism. Its primary use is to
prevent accidental editing by test plan developers. This lock can easily be
bypassed by clicking Unlock Test Plan.

There are two ways to lock a test plan:
- First Method: in the Menu bar, select File > Lock Test Plan.

File Settings Tools View Help

New Cirl+N
Open Ctrl+0
Save Ctrl+S

Save As...

Lock Test Plan

C:\TEMP\example.TapPlan
C:\TEMP\Bills_Example..TapPlan

Exit

- Second Method: In the Menu bar, select View > Panels > Test Plan Settings. In this
panel, there is a checkbox to Lock/Unlock the test plan labeled Locked.

Test Plan Settings 7 A X
Name Untitled
Locked ]

Break Conditions [ |

Description

Alternatively, you can reach this panel by clicking the settings icon e

that is located next to the main test plan progress bar. This icon also
provides a keyboard shortcut (Alt + E) to reach this same Test Plan Settings
panel.
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A locked Test Plan shows a closed lock next to the Test Plan name:

Test Plan Untitled* &

Unlocking a Test Plan

To unlock the Test plan, either select File > Unlock Test Plan or select the settings icon
and uncheck the Locked checkbox.,

File Settings Tools View Help

New Ctrl+N
Open Ctrl+0 |
Save Ctrl+S

Save As...

Unlock Test Plan
C:\TEMP\example.TapPlan
C:A\TEMP\Bills_Example..TapPlan

Exit
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Run Time Estimation

90

Overview

Usage

Keysight's KS8400B Developer's GUI (the Editor) has built-in functionality to
estimate Test Plan running time.

To access this functionality, add a Result Listener to your configuration that
implements IResultStore (interface that defines result listener plugins with the
capability of storing result data). There are currently two result listener plugins
that implement this: SQLite and PostgreSQL. PostgreSQL requires having the
database type preconfigured to establish a connection; SQLite works without
preconfiguration. The following example uses the SQLite result listener plugin.

1 To add the SQLite and PostgreSQL Database Result Listener plugins, go to
Tools > Package Manager and install this plugin.

AN KEYSIGHT Package Manager 7 — 0O X
Settings

& Package SQLite and PostgreSQL

v S.DK 9161 " 1| 9.524c80804 (Installed) 09/13/2024 v | | Release v  Uninstall

More Information

B SL1200A Grid Integration and Compliance Test Autot
Keysight Technologie: Description | Plugins = Files = Dependencies

v SL1220A AC Grid Test Seﬂuem&- O-beta 119+0a3 This package contains two result listeners that make it possible to connect to an SQLite or
Keysight Technologies, | PostgreSQL database. SQLite is a self-contained, high-reliability, embedded SQL database that
'SQLite and PostgreSQL 9.5.2 is represented by a single file (Sq[:leDalabasetTapResuHs] in the installation directory. For

I" = l larger data sets or remote collection and sharing of data, a more standard database like

Timing Analyzer 9.2¢ PostgreSQL is recommended. The PostgreSQL plugin lets you specify a connection to a local

va Keysight Tech I or remote PostgreSQL database server (PostgreSQL is free and open source).

7] VCRedist 1.1.0 Note that the Run Explorer and Results Viewer applications leverage the SQLite or PostgreSQL
Keysight Technologies, Ir plugins to data mine and visualize the measurement data.
Visual Studio SDK 1 For Linux support using Sqlite, install the local flavor of ‘libsqlite’ using apt-get on Ubuntu

v Kaeakiba b 2L . or similar commands

o WPF Controls Status
Keysight Technologies, Ir Released
Adb Agents Organisation
msum. Keysight Technologies
Android Debug Bridge
ITIS UMA

a8 Automotive Channel Test

Basic Mixins
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2 Add an SQLite Result Listener plugin to your configuration. This can be done
in one of two ways:

a On the Menu bar on the top of the GUI, select Settings > Results.

ANV KEYSIGHT Test Automs

File Settings Tools Vie

Editor ed

Engine rest Plan:
Results i PostProces
Bench »

b On the Resource Bar at the bottom of the GUI, click on Results Add New.

3 Inthe Settings window, within the Results tab, click the =+ icon to add a new
Result Listener. Go to Database > SQLite and click Add.

Add New Result Listener P4

q

w Database

PostgreSQL Add
I sQLite Add l
» Text
Notifying Result Listener Add

4 Click OK in the Settings window to save your changes and add SQLite as a
Result Listener.

DUTs Power Inverter ® Instruments DC Source: Rp79Xx8..e SL1200e Results SL1221A TestStepS..® Sustained Island @ Clearing Time ® ISQLile - I
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Run Your Test Plan.

On the first test run, there is no predicted test time. The second test run, and any
following test runs of that same test plan, show an estimation of test run
duration. This shows up as a tooltip when you hover your mouse over the
progress bar above the Test Plan. The progress bar also adds an additional
comment about running x% faster/slower than the average.

Completed in 8.60s (6% slower than average)

Expected duration (average based on previous runs): 8.11 s

Additionally, individual test steps also provide a tooltip showing the expected
duration for that test step.

Mame Verdict Duration Flow

v[¥] Dela y

dialog

Expected duration (Average of previous runs): 5.99s

During the test plan run, the progress bar changes to show remaining time after
the first run and shows the amount of time over the expected test duration.

7.93s remaining
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Additional Notes

Run Explorer

The SQLite database result listener stores TAP metadata related to the test run.
View this data in KS8400B's Run Explorer. To view this, you can go to Tools > Run
Explorer in the Menu bar.

This view shows every test run stored within this SQLite database. Add additional
column headers to view by right clicking the header bar and adding a new item.
The image below shows the Duration column to get a quick view of the test times
of all the Test Plan runs the SQLite database stored. The run data persists
outside of the current session, so reopening the editor and running the same
saved test plan will still give an test time estimation. Use the Run Explorer to
delete test runs that are considered outliers in test time.

KEYSIGHT
Sources TestPlan Results Settings
o | Show: €=

Run D Mame ~ Verdict Tags

0 items selected out of 13 items shown.

RuniD Name ~ Verdict Duration Tags

Date

Directory

Duration
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Editor Settings

You can control how many test runs are used to calculate the average test run
time. This is configurable in Settings > Editor under Duration Estimation Avg. Count.
The default value for this setting is the last 10 runs.

|

Estimation Avg. Count 10

Show "Package Dep Number of recent test plan runs used for estimating test duration.
| System.Int32

Show "Really Quit?

Test Plan Estimation Capturing

The Editor calculates test run time averages for test plans that are exactly the
same. If you change a test step setting value in the test plan and run the updated
plan, it counts as the first run of that test plan, therefore not calculating an
average test duration (on its first run). Reverting the test plan back to its original
state causes the estimation to use its previous duration values again.
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T
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T

Test Plan, 9
Locking, 88
Saving, 33

Test Step, 9
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