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Introducing PPSC Manager

PPSC Manager allows you to control your power source from your PC using an available serial port or GPIB or LAN
interface (VXI-11 LXI or Raw Socket connections). In addition you can also do the following:

e View and print PPSC metered values.

e Export metered values to Microsoft Excel (*.csv file).

e Monitor power source status.

e Create arbitrary waveforms.

e Connect to a virtual PPSC using simulation files.

e Update PPSC settings offline using simulation files.

e Capture and record commands and queries sent to your PPSC.

e Create and execute output sequences based on time or cycle variations of voltage or frequency.
e Preview power source outputs during steady state or transient operation.

e Read all settings in your PPSC controller and save them to a file on your PC (backup).
e Send settings from a file on your PC to your PPSC controller (restore).

e Use your PC to view, edit and print PPSC settings

Refer to your PPSC Programmable Controller Operation Manual for additional information on PPSC operation and the
values of the various PPSC settings.

System Requirements

PPSC Manager requires:

e Windows 7/8/10 PC. PPSC Studio requires Windows 7 or later.

e An available COM (serial) port or GPIB or LAN interface(not required for simulation mode)
e Serial cable or GPIB or LAN interface cable (not required for simulation mode)

o NI-VISA software

NI-VISA software is availible for free download from the National Instruments web site at
http://www.ni.com/support/.

Getting Started

To start PPSC Manager, click Start, then click Programs, then choose Pacific Power Source, then choose PPSC
Manager then PPSC Manager .

Main Window

PPSC Manager is an MDI (Multiple Document Interface) application. As show below, the main window includes a
toolbar. The toolbar allows you to perform the operations listed. The Open/Import, Save/Export and Print items
are only enabled when a settings file or PPSC window is open.
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Click below for more information on a particular toolbar item:

PPSC Studio

PPSC Control

Read Settings From PPSC
View or Edit Settings File
Save Settings to Text File
Print

Write Settings to PPSC

Registering
About (System Resources )

Registering

Some PPSC Manager features require a registration code. If a dialog appears that explains that feature is unavailable
for your PPSC, contact Pacific Power source and provide your PPSC serial number (also shown in the dialog box) to
obtain the necessary registration code. To enter the registration code, choose Register from the Help menu.

Help Topics

Reqister...
About

Enter the registration code in the dialog box that appears. To minimize entry errors, you can copy (Ctrl+C) and paste
(Ctrl+V) the code you received.

Enter Registration Code

'i.,-..-as.-

g 5124580 Cancel |
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Introducing PPSC Studio

PPSC Studio provides a complete graphical interface for your PPSC controller and power source. It includes safeguards to protect your load and guides you into entering values
that are appropriate for your power source. PPSC Studio can be used to directly control your PPSC through the remote interface or "offline" using simulation files. In addition,
you can monitor the status of your power source and view metered values like output voltage, load current, waveforms and harmonics.

PPSC Studio features:

e Connect to your PPSC using a Serial port or GPIB or LAN interface card.

e Easily change power source parameters like output voltage, frequency etc.

e View and print PPSC metered values

e Develop and run test sequences, control external instuments and create custom test reports.
e Export metered values to Microsoft Excel (*.csv file)

e Monitor power source status.

e Create arbitrary waveforms.

e Create and execute output sequences based on time or cycle variations of voltage or frequency.
e Connect to a virtual PPSC using simulation files.

o Update PPSC settings offline using simulation files.

e Capture and record commands and queries sent to your PPSC.

e Preview power source outputs during steady state or transient operation.

Use the PPSC Studio Connection Setup window to connect to your PPSC.

PPSC Studio Connection Setup

Before PPSC Studio can communicate with your PPSC, you must specify the interface connection. The steps below describe how to connect to your PPSC.
1. Press the PPSC Studio icon in the toolbar

2. The PPSC Studio Setup window appears as shown below. In this example, the Serial interface tab was selected. Click on the tab corresponding to the interface connection
of your PPSC then enter the appropriate communication settings. You can view or change the remote interface settings currently programmed in your PPSC by pressing Fn
3,3 on the PPSC front panel.

3. Specify the cache file that will be created when controlling your PPSC. The default cache file name automatically assigned for you should be fine for most applications.

4. After you specify the appropriate connection settings, press the Connect button.

& PPSC Studio Setup == =

LN | GPI | erial | Simuiate |

LAN Connection System Mode
Communication —————— | & 17 LANALY L%
Settings 2 Standard

" Faw Socket  Port Moo 5025

¢~ UFC
P Address : ,ﬁ W ,T ,ﬁ Compatibity
Cache Settings To File
Cache fle to C:4Pacific: Power SourcetPPSC ManagerPPSC Cache.mdb

store UPL settings

Connect

The progress of connecting is shown in the window. When the connection process completes, the main PPSC Studio window appears. Also a PPSC Meter window appears that
allows you to view all PPSC measured values.

Simulation Mode

In addition to being able to connect to your PPSC using either a LAN or Serial interface, you can connect to a virtual PPSC using a simulation file. Simulation files are nothing
more than PPSC Settings files and can be created using the Read PPSC Settings icon in the toolbar. Simulation files should be stored in the "Simulate" folder located in the same
directory as the PPSC Manager application (typically "C:\Program Files\Ppsc Manager\Simulate" or "C:\Pacific Power Source\PPSC Manager\Simulate").

Simulation files are handy if you want to run your PPSC "off-line". You can then upload your changes to your PPSC using the Write PPSC Settings icon in the toolbar. Shown
below is a example of the PPSC Studio Setup window with the Simulate tab selected.
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# PPSC Studio Setup
LN | GPIB | Seidl {Similate’

Browse... | C:\Pacific Power 5... Manager\Simulate .

133863 +520.mdb
Simulation file —————— WETRELE 1001.1.0.5.mdb

Cache Settings To File

Change.. C:\Pacific Power Source\PPSC ManagerPPSC Cache.mdb

PPSC Studio Window

Connect
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After you connect to your PPSC using the PPSC Studio Setup window, the main PPSC Studio window appears as shown below. The title bar of the window shows the interface
connection used to connect to your PPSC. A PPSC Meter window is also associated with the main PPSC Studio window.

Operation

The PPSC Studio window shows the output values presently executing in your PPSC. Changes you make to the CSC, Lock and Output Enable buttons in the toolbar
immediately take affect. For all other items, the change is "pending" until you press the Execute button. This provides a safeguard to protect the load and allows you to review
all the changes before updating your PPSC. Whenever a change is pending, the bold text associated with that item flashes white. You can discard pending changes by choosing
"Cancel" from the execute button drop down menu. If you want changes to take effect immediately, choose "Immediate" from the Execute button drop down menu. Enter

"DANGER" when you are prompted for a password.

Some items in the window shown below only apply to certain factory installed options and may not be available for your PPSC. Right-clicking anywhere in the Frequency section

or the Volts or Degree table cells opens the Adjust window .

Interface Connection Execute Button

# PPSC Studio - TCPIP:192.168.14.155:INSTR

e e

B
Toolbar Buttons — 15 .
oolbar Buttons ;'-{:_ - N

Pending Change Form Yolt. Mode v Safe
" 50 & 400 Immediate
2 (" Single Phaze & AC
" 120000 Cancel
" Split Phase " DC
J
1|5 12|DD (¢ Three Phase " AC+DC
Phase| = Volts [AC) |== ‘Waveform m Degree
Lk e __ | ks —J
Unlink. mem A T M6 HDcidp o i
M ]
| WY
B 0.000 W M6 Hocine e JI:I 1200
[t ]
bt N
C 0.000 | "[18- HDC104 B O 2400

Current Limit
[ Al Phases

| =4 |13883  Amps
¥ ; 13889 Amps
¥ ; 13889 Amps

PPSC Info —PPSC 31504F<-4L 12345105 |[INT [vi-11 [MODE=AF

r Current Protect

I~ On/Of

13890 Amps

Ewecuting Progrann/

[ Manua Mode

Execution State

Toolbar Buttons

Output Sequence

The PPSC Control button includes a drop down menu that allows
you to view the various panels in the PPSC Control window.

This menu is intended for troubleshooting purposes. Using the
PPSC Control window is not recommended because it bypass the
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" safeguards in PPSC Studio. Choosing "Refresh" causes the values
E glf_, - shown in PPSC Studio to be re-read from your PPSC. This
v} normally isn't necessary unless you change values using the PPSC
Refresh front panel (not recommended when PPSC Studio is connected to
your PPSC), causing PPSC Studio to get out of sync.
Infa
W Setup
kFactars
Programs
Waveforms
ProgZo Cal
Text Dump
Probe
T ) ) .
ey This button activates the PPSC Meter window.
&/‘ This button opens the Waveform Editor .
| This button opens the Output Sequence Browser .
¥
The Test Manager button allows you to open test manager (*.tsq
TMew * | or *.tpl) files. This button includes a drop down menu that lets you
Open... create a new test plan or test sequence. The drop down menu also

shows the file/directory structure of the Test Manager folder
MIL-5TC-7040 » | (typically located at "C:\Program Files\PPSC Manager\Test
Manager" or "C:\Pacific Power Source\PPSC Manager\Test

Flugins 3
Manager"). Selecting one of these items opens that file.

Basic.tpl
Owverload Test,tsq

2
8|

Toggling this button turns CSC (Continuous Self Calibration) ON or
OFF. When the button is depressed, CSC is ON.

This button set the PPSC local lockout mode. When local lockout is
active (Lock icon), the PPSC front panel is disabled. When local
mode is active (Key icon), you can access the PPSC keyboard and
view the LCD display. Note: You should not change items using
the PPSC front panel because it will cause PPSC Studio to get out

=5 &

of sync.
|- When "Safe" mode is selected (default), pressing this button sends
any pending changes you made in the PPSC Studio window (or
v Safe Adjust window ) to your PPSC. Pending changes are indicated by
Immediate flashing white text. You can discard pending changes by choosing
"Cancel". If you want changes to take effect immediately, choose
cancel "Immediate" then enter "DANGER" when prompted for a password.

This button toggles the output contactor of your power source. A
black background means the output is disabled (contactor open)
and a red background means the output is enabled (contactor
closed).

Link/Unlink

The Link/Unlink icon is available for columns in the table. This allows you to set the values for all phases independently or as a group. To change Link/Unlink , click in the
column header. You can also selectively link items using the row checkboxes.

PPSC Info
UPC Identity Output Yoltage Sense Amps toVolts Fatio

I FPSCUPC-32 w2 B1 133863 M33213 | 3 PAs | INT |SEC |AVR =4.00 I

|
Murnber of Arnplifiers J Current Senze Transformer Location

Most of the items in the Info panel relate to factory installed options. These items show the firmware and hardware configuration of your PPSC and power source. PPSC
Identity is based on the "*IDN?" query and shows the firmware options installed in your PPSC. Output Voltage Sense can be either internal (INT) or external (EXT) and can
be reconfigured using the PPSC Control window Setup panel . The Current Sense Transformer Location can be either primary (PRI) or secondary (SEC) and the current
sense transformer ratio is also shown.

Event Status Panel
Refer to the Event Status Panel section for more information on these items.

Waveform Editor

The waveform editor is opened when you click the Waveform Editor icon the toolbar of the main PPSC Studio window or Output Sequence window. The waveform editor allows
you to view all waveforms stored in your PPSC or in a particular output sequence. Waveforms stored in your PPSC are the ones currently being used to generate the output
voltages of your power source. Waveforms belonging to an output sequence are stored in the output sequence file. When that output sequence is executed, the necessary
waveforms are downloaded into your PPSC. The title bar of the waveform editor window shows the location of the waveforms contained in the window. In the example below,
these waveforms are the ones currently loaded into your PPSC.

The waveform editor allows you to import, export, edit, print, or create arbitrary waveforms. PPSC Waveforms are based on 1024 steps which represents 360 degrees (one
complete cycle). The full scale amplitude range is +/-100%. Your PPSC automatically scales these waveforms to achieve the Vrms value you enter in the main PPSC Studio
window or output sequence. Note that waveform 1 (Sine) is reserved meaning the contents cannot be changed but you can edit the Title and Comments .
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WLavefto_rm # PPSC Studio Waveforms - TCPIP | 1%
ocaton R m— — —
Waveform Title CRC | Max Yims |DC Offset % Comments A~
™
T \_,f Sine -20844 150 0.0000 Factory Sine
Waveforms Table —R— A
2 \/ Triangle 21951 180 00000 Factory Triangle
3 Square 13059 180 00000 Factom Squane
L=
4 —— Puke 2995 F0.08 00177 Factory Pulse
1
£ ;
5 %, Dropout 58 150/1y  -3.9793
W w
Toolbar Buttons — = Import| H Export| i£) | = | F Draw | 4™ pan | C,, Zoom | Hp Select O mirrar
Arnplitude l Synthesis"] Analysis"] i Waveform #5 - Dropout
Index | Degrees Percent |~ 100
425 143062 51.4
426 149414 50.87 50—
Gelection L 427 149786 50.33 e
428 160117 4379 =
429 150,463 433 L; 0
Amplitude Table —§— 430 150.820 48.77 E
431 151172 43.23 50—
432 151823 47.69
433 151.87% 47.16
434 182227 4657 100 [ [ i [
435 152578 46.02 0 90 180 270 360
47 1R7EM AR 4n ¥ Degrees

Ewent Status Panel—'ﬁ Q Q <E IF £ |7 B Manua Mode

Selection

Waveforms Table

This table shows all waveforms stored in the PPSC or output sequence file. You can click in the Title and Comments cells to enter your own text. The CRC column shows a
unique number based on the actual waveform data. This allows the waveform editor to associate the waveform name and comments to a particular waveform stored in the
waveforms reference database . This database file is stored in the same directory as the PPSC Manager application and is automatically updated and maintained by PPSC
Studio. The Max Vrms column shows the maximum allowable output voltage that can be achieved for that waveform for your power source using the coupling and transformer
ratio selected in the main PPSC Studio window. The DC Offset % column shows the DC component of the waveform. DC offsets occur when the RMS value of the first and

second half cycle of the waveform are not equal and opposite. This typically happens when simulating a half cycle dropout or spike. A warning icon L\ is displayed if the

absolute value of the DC offset is greater than 1%. You can set this value to 0 by using the Zero DC Offset function in the Waveform Graph Context menu.

Toolbar buttons

24 Import | Refer to the Importing, Exporting and Printing section below for more info.

=1 Expart| Refer to the Importing, Exporting and Printing section below for more info.

This button is only enabled after you begin editing. Clicking this button will
Revert| revert the waveform to the values last saved. This effectively undoes all
your changes.

ik

This button is only enabled after you begin editing. Clicking this button will

& Save save the waveform to your PPSC or output sequence.
‘9 Dram When this button is depressed, you can use the mouse to draw arbitrary
values in the waveform graph.

When this button is depressed, you can pan (reposition) the waveform
{ﬂ}" Fan | when you click and drag the mouse in the graph. You can also use "Default"
in the Waveform Graph Context menu to recenter the graph.

When this button is depressed, the graph zooms-in (magnifies) when you

. click the mouse in the graph. If you press and hold the shift key, the graph
L-\ Zoom | zooms-out (reduces) when you click the mouse in the graph. You can also
use "Default" in the Waveform Graph Context menu to reset the zoom to
normal (100%).

When this button is depressed, you can click and drag the mouse in the
‘_”_. Select graph to make a selection. Some functions in the Waveform Graph Context

Menu require that you first make a selection. The selection is also shown in
the amplitude table.

This button toggles the mirror state. When the mirror button is depressed,
DEI wirror | @Y changes you make to the waveform are automatically "mirrored" 180

degrees. This helps to maintain 0% DC offset or to create symmetrical
waveforms.

iii

Amplitude Table

The amplitude table shows the index, degrees and amplitude (in percent) for all 1024 waveform steps. You can click cells in the Percent column to change a value. Editing a
cell in a selection range affects all selected rows. Right-clicking in the amplitude table displays a shortened version of the Waveform Graph Context Menu.

Selection

Clicking and dragging the mouse in the amplitude table selects a range of rows. You can also "shift-click" to create a selection range. The selection also appears in the waveform
graph. Clicking in the header row of the amplitude table removes the selection. If the Select button is depressed in the Toolbar, you can also click and drag the mouse in the
graph to select a portion of the waveform. The corresponding rows in the amplitude table are also selected.
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Waveform Graph Context Menu
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This menu appears when you right-click the mouse in the graph. A shortened version of this menu also appears when you right-click the amplitude table. Some items in this

menu apply to the selection in the amplitude table or graph. Refer to the previous topic for information on making a selection.

Item

Default

Show Cursor

Select all

Copy
Paste

Undo

Scale

Set
Offset

Noise

Clipped

Ring

Flip Vertical
Flip Horizontal
Zero DC Offset

Draw

Pan

Zoom

Select

Mirror

Description

Centers the graph view and sets the zoom level to normal
(100%).

Tracks the mouse movement in the graph with a vertical
cursor. Cursor annotation text is also displayed showing the
waveform index, degrees and amplitude.

Selects all 1024 steps (360 degrees) of the waveform.
Copies the selection to the clipboard.
Pastes the clipboard to the waveform at the start of the selection.

Undoes the last change. This menu item then changes to Redo,
allowing you to restore the last change.

Multiplies the amplitude of the selection by the scale factor you
enter.

Sets the amplitude of the selection to the value you enter.
Shifts the amplitude of the selection by the value you enter.

Adds a random number (+/-) to the amplitude of the selection.
The amplitude of the noise is based on the value you enter.

Creates a clipped sine wave based on the THD (Total Harmonic
Distortion) number you enter.

See the Ring Window for more information.

Multiplies the amplitude of the selection by -1 (inverts).

Reverses the index (degrees) of the selection. This swaps the left
to right orientation of the selection.

Removes the DC component of the entire waveform.

Sets the mouse action in the graph to allow you to draw arbitrary
values.

Sets the mouse action in the graph to allow you to move the
waveform view horizontally or vertically.

Sets the mouse action in the graph to zoom-in (magnify) the
waveform. Holding the Shift key allows you to zoom-out (reduce)
the waveform.

Sets the mouse action in the graph to select a portion of the
waveform. The selection also appears in the amplitude table.

Toggles the Mirror state. When this item is checked, any changes
you make to the waveform are automatically "mirrored" 180
degrees. This helps maintain 0% DC offset or to create
symmetrical waveforms.

Importing, Exporting and Printing Waveforms

Right-clicking a row in the Waveforms Table displays the Waveform Table Context menu.

Impork. ..
Expoark...
Print...

Selecting Import or Export displays a file dialog. Shown below is the Import file dialog.

Import Waveform #16 or Waveform Library from:

Lok in: | 1) Wavetarms

D ocuments Plugins

ty Documents

My Computer

.ﬁngilent 5% Samples
ﬁ' IC1CT Samples

My Recent [ Impart Samples

|ZaTekkronix Samples
12PCT_THD.wid
Deskiop Clip 5% THD.wfd
: Clip 6% THD.wfd
'—’} Clip 7% THD.wfd
Clip 8% THD . wd
Clip 9% THD.wfd
Clip 10% THD.wfd

t‘)l‘g Clip 11% THD.wfd

Clip 12% THD wid Sine. wFd
Ewen_Harm.wfd Square wid
FullWaveRect wid Test.wd
IEC 774 Class 1.wfd Triangle.wfd
IEC 774 Class 2wfd =] Trianglecld wid
Pulse,wid Waveld,whd
Rayz.wid

Ray.wfd

Ring'ave, whd

RIPPLEZ.wfd

RPPLE1.wid

Sample.wfd

Sine1.wfd

- & @&ckE

‘-_‘1] File: hamne:

_;.; ]
My Metwork, Files of type:
Places

|Wavef0rm Drata [ wfd) j Cancel
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The file type menu at the bottom allows you to import or export a single waveform (Waveform Data), all waveforms (Waveform Library) or custom waveform. Custom waveform
file formats are supported using waveform plugins. These DLL files are stored in the Plugins folder (typically located at "C:\Program Files\PPSC Manager\Waveforms\Plugins" or
"C:\Pacific Power Source\PPSC Manager\Waveforms\Plugins"). Contact Pacific Power if you have a custom waveform file format you want to import or export using the

Waveform Editor.

Harmonic Synthesis

Clicking the Synthesis Tab allows you to create waveforms based on harmonic amplitude and phase as shown below.

42 PPSC Studio Waveforms - TCPIP::192.168.14.155:: INSTR

CEX

Waveform Title CRC | Max Vrmg | DC Offset % Comments

A
9 / Y1 Untited 28927 180 0.0000
00 Untited 2403 150 0.0000
1 Untided 2823 150 0.0000

|l'_\|
12! '-,u,- Clipped 22256 150.00 0.0000

Iﬁl
13 I|I | OddDistartion -26109 150 0.0000

\J w

r
= Import | k= Export| KJRevert| [T save | F Draw |€’?} Pan |(\ Zoom | o Select DD Mirrar

S}'nth_lt_e:ijs— m Synthesis l.ﬂmal_l,lsis" ] Waveform #13 - 0dd Distortion™
Haim # Mag % Phase |~ 100~
1 100 i]
2 0 I} 50—
; 3 20 i e
Harmonics ]
Table 4 g o T,
5 5 1] %
[ i i] E
7 i i] 50—
8 i i]
k] i i]
10 ] ] -100-, I i i I
11 il il 0 90 180 270 360
17 n n» Degrees

(=] Q Q | (E| F|E| b Manual Mode

| Waveform number
and Title

Right-clicking the table will display the Harmonics Synthesis Menu.

Load Harmonics. ..
Save Harrnonics. .
Sire

Ttiangle

Sguare

51 Harmanics

<

64 Harmonics

128 Harmonics
56 Harmanics
511 Harmanics

Refresh F5

This menu allows you to load or save the harmonics table to a file. "Loading" is convenient when you want to use the harmonic analysis values (see below) of an existing
waveform as the starting values. Selecting "Sine", "Triangle" or "Square" fills in the table with a harmonics series that creates that waveform. You can also specify the number
of harmonics used to create the waveform. You can click in the table cells to enter values for Mag % and Phase. The Synthesis tab will include an "*" if the table values do
not represent the current waveform. Press F5 or choose Refresh from the menu to update the waveforms.

Harmonic Analysis

Clicking the Analysis Tab allows you to view the distortion and harmonic content of the selected waveform as shown below.
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42 PPSC Studio Waveforms - TCPIP::192.168.14.155:: INSTR

CEX
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Waveform Title CRC | Max Yrms | DC Dffset % Comments
Untitled 255927 150 0.0000
Untitled 4403 150 0.0000
Untitled 28236 150 0.0000
Clipped 22256 150.00 0.0000
Odd Distartion -26104 150 0.0000

b

H Export| KJRevert| [] save | F Draw |€’n; Par | C,, zoom | Hp Select B mirror

:
=% Import

Anal{:g_ mﬂnalysis l | waveform #13 - 0dd Distortion™ = ﬁ‘;“'ﬁft?;m number
Haim #| Mag % Phase |~ 100
THD 20,620
OHD 20820 50—
Harmonics EHD L0 j ﬁ
T 1100000 0000 =
2 0.000 30,000 %
3 20.004 0.000 E
4 0000 so.000 < e
] 5.001 0.0
E 0.000 30,000
7 0oio 71213 100 [ [ i |
a 0.000 90,000 0 90 180 270 360
q nnne 1am ¥ Degrees

& Q 2= E # E| = Manual Mods

This harmonics analysis table cannot be edited and is automatically updated as waveforms are selected or changed. Right-clicking the table will display the Harmonics Analysis
Menu.

Save Harmonics. ..

Refresh F5

This menu allows you to save the harmonics table to a file. "Saving" is convenient when you want to use the harmonic analysis values of an existing waveform as the starting
values for harmonic synthesis. The Analysis tab will include an "*" if the table values do not represent the current waveform. Press F5 or choose Refresh from the menu to
update the table.

Event Status Panel

Refer to the Event Status Panel section for more information on these items.

Ring Edit Window

The Ring Edit window is accessed by selecting "Ring" in the Waveform Graph Context Menu in the Waveform Editor . The Ring Edit window allows you so superimpose a ring
onto the waveform you are editing (base waveform) in the waveform editor. Changes in the Ring Edit window are immediately shown in the graph in the waveform editor.

B3 Ring Edit - ASRL

|"_\|
/12 Clipped j

Ring Envelope: | Linear Fall -

NSTR

Ring " aveformn:

Base Freq: B0
Ring Freq: 4000 Ring Amplitude: 20
Start Phase: 150 End Phase: 220

Ring Phase: O

Accept Cancel

Item Description

This is the waveform used for the ring. The default
Ring Waveform waveform is a sine wave but you can use any waveform
shown in the drop down list.

Ring Envelope Defines the amplitude envelope of the ring.

This is an arbitrary reference frequency representing the

Base Frequency base waveform

This is an arbitrary reference frequency of the ring and is

Ring Frequency relative to the base frequency.
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Ring Amplitude This is the amplitude of the ring in percent.

Start Phase This is the phase angle (degrees) of the base waveform
where the ring will start.

End Phase This is the phase_angle (degrees) of the base waveform
where the ring will end.

This is the starting phase phase angle (degrees) of the ring

Ring Phase
waveform.
Accept Commits the ring to the base waveform and allows you to
P create another ring.
oK Commits the ring to the base waveform and closes the
window
Cancel Undoes ring editing and closes the window.

The diagram below shows how the Ring Edit values relate to the base waveform.
Waveform #16 - Sine w/ Ring™

100—
80—
60—
40—
20—
o0—
=20
40—
-60—
-B0—

-100— |

Ring Ervelope

Amplitude %

1
180 360
Degrees

Start Phase End Phaze Baze wWaveform

Output Sequence Browser

This window is accessed by pressing the Output Sequence Browser button in the main PPSC Studio window.

O Output Sequence Browser - 5IM::133B63_v500_M99213

Open Output Sequence

Stored UPC Progranns:

4B Wolts Freq Segs | File Name CRC | Comments
1 120.0.120.0.120.0 E0.0 - Default UPC-32.fm3  -2689
2 3lE 141.0,142.0,143.0 5.0, 50 50 Segs Cycle.fm3 25820  Custorn Waveform #2 & #5
FAle Aara Mg 1AL A0 Lk B A7 :
4 121.0,121.0,121.0

— Toolbar Buttons

||>.m@

5
E
7
a v
| Local Output Sequence Files:
Ih Output Sequences Name | CRC | Comments »~
() Enamples I Examples
+-{c IECE000 [=)IECE00 B
+-07) MIL-STD-704D [SIMILSTD-704D
[ Test Steps () Test Steps ——— File View
Falder View —f—— ] 3-Cycle.fm3 11362
[ 16 sec.fm3 18304
Iéj B0 Segs Cycle.fm3 25820 Custom 'w aveform #2 & #5
] 50 Segs fm3 27034 3

File Name: | i

File Type: |AII Supported Forms [*fm1; * fm2; * fm3] j Cancel
Ewent Status

Panel —} . Jal [ Program 3 - Example - Yoltage Drop.fm3

The top panel shows the programs stored in your PPSC. The bottom panels shows the output sequence files locally stored on your PC. The root folder for the output sequence
files is located in the same directory as the PPSC Manager application (typically "C:\Program Files\PPSC Manager\Output Sequences" or "C:\Pacific Power Source\PPSC
Manager\Output Sequences"). Only output sequences stored at or below this directory level are available to the browser.

Output sequence files provide a graphical interface that allow you to view and edit PPSC programs. When an output sequence is saved to your PPSC, the file itself is not
transferred. Instead, the file contents are translated into native PPSC steady state and transient segment parameters. The Output Sequence Browser uses CRC information to
keep track of which output sequence files are stored in your PPSC. In the above example, the browser was able to associate Programs 1, 2 and 4 to the output sequence

files listed. But a local output sequence file could not be located for Program 3 (shown in italics). You can open an output sequence or stored PPSC program by selecting it in
either the Stored PPSC Programs table or the File View and then click the Open button. Refer to the Output Sequence window section for more information. To copy an
output sequence file to your PPSC, simply click and drag the file to the desired program.

Stored PPSC Programs Table
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This table shows all programs in your PPSC. The table shows a brief summary of the program's voltage, frequency and transient. The transformer icon 3liE indicates the program
uses transformer coupling and the cycle icon L indicates the transient is cycle based. If the program does not contain a transient, the Segs entry for that program is blank.
Italic text means a local output sequence file on your PC could not be found. When you open a program, the Output Sequence window is displayed using the appropriate output
sequence file. If a file doesn't exist, a new one is created with the name "Untitled #n" where "n" is the program number. The Output Sequence window allows you to specify a
different name (when saving) and enter any comments that will appear in the browser.

Right-clicking a row in the table allows you to access the functions in the context menu shown below.

Cut Chrl4n

Copy  Chrl+iC
Delete el
Refresh F5

Using any of these menu items immediately affects the programs stored in your PPSC. Refresh causes your PPSC to be queried for stored programs and checks for any
associated output sequence files.

Toolbar Buttons

The toolbar buttons are available when you select a row that contains a program. These buttons are described below:

This button allows you to execute the steady state portion of the
selected program. It turns green while the selected program is
executing. Unpressing this button switches the PPSC to Manual
Mode.

)

This button allows you to execute the transient portion of the
selected program. It turns yellow while the transient of the selected
program is running. This button also shows if a Ramp is executing
Unpressing this button stops the transient or Ramp and resumes
steady state operation. Refer to the Adjust window for more
information about Ramps.

x]

This button indicates the output contactor state of your power
source. You can click this button to toggle output state. A black
background means the output is disabled (contactor open) and a red
background means the output is enabled (contactor closed).

)

Note: Pressing the Execute button also turns on the output contactor.

Folder and File Views

The Folder and File views provide a Windows Explorer type interface. You can create folders, rename files, or move files by clicking and dragging. Right-clicking in either section
displays the context menu shown below.

Open
o add ta Zip
3 Add to 360Hz.zip
3 Zip and E-Mail 360Hz, zip

Send To »

Cut
Copy

Create Shorkout
Delete
Rename

Propetrties

The file extension used for output sequences is based on the output Form. The File Type drop down menu shows the output Forms supported by your power source. You can
use this menu to filter out which files (Forms) are shown.

Event Status Panel
Refer to the Event Status Panel section for more information on these items. Note that the executing program number and output sequence file name in the event status panel

match the program selected in the Stored PPSC Programs table.

Output Sequence Window

When you open an output sequence or PPSC program from the Output Sequence Browser , the Output Sequence windows appears as shown below.
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— COutput Enable

Execute Button and
elapzed time indicator

Transient Button
and elapsed time
indicator

Mumber of Events

—Cycle Bazed Transient
—Transient \Waveform

Transient Event
Progress

- -
Toolbar Buttons — @ Save As.., Waveforms ﬂ
i e Volts | & Waveform | Degrees
Form: !3 v; Freq:i‘l 5.000000 _—— )IIE(
: 1- Sine i
Steady State — Coupling: !D|HEET '1 A 120.000000 — 0 (E: Elapsed
Cunr Limit: [S0.000000 Amps Bl 120000000 /\/ 1- Sine i 120/ U
i T
IProt:iSD.DDDDDD Amps 10.1 Sec . S E
C 120000000 1- Sine | 240
' [am Volts [ Wayeform | 3 T
Seg | Freq | A I B T C A ] TE ! Duration 'F|; Elapsed
1 60.000000 30000000 Vrms  120.000000%m:  120.000000 % 1 1 1 0.500000 Sec A l
2 60.000000 50.000000 %rms  120.000000%ms | 120.000000 %rms 1 1 1 B0.000000 Cyc N & i
CR E0.000000 B0.000000 Vems  120.000000 Vims | 120.000000 Vs 1 1 1 0250020 Cyc
Transient _| 4 S | Foever
Segments E " ;3
ik M | I Single Cyc
o time T [ Auto RMS
|
Seg 2 0.5-1.55ec (1.0 Sec)
200—— =100
Trangient | ‘IBDJ —an
Giraph | _en 2| 15042 SecsEvent
60 £
X
-4 g
[ [
| —20 g Events
0 | | 1 0
Graph ] 0.37592 0.7583 1.1375 1.5042
Checkboner —f W Freuency W ot s WV Vot B W volt © ) Time [2Seqs + CR) = B Events = 12.0333 Sec
Evertt |S:'tatuls 4 L] (e | 5235 | Comments:|Rise to 150 Volts & Hold for 60 Cycles
ane
| |
CRC Comments Total Transient Time:

Toolbar Buttons

E Revert
L]
@I Save As,..

This button is only available after you make a change in
the window. Clicking this button undoes all your changes
and restores the output sequence to it's original state.

This allows you to save this output sequence to another
file or PPSC program. Refer to the Saving Output
Sequences section for more information.

This button opens the Waveform Editor for the waveforms
contained in this output sequence.

This button allows you to view a simulation of the output
sequence.

This button toggles the output contactor of your power
source. A black background means the output is disabled
(contactor open) and a red background means the output
is enabled (contactor closed). This button is automatically
activated when you press the Execute or Transient
button.

Steady State Values, Execute Button and Elapsed Time Indicator

Your power source is updated with the steady state values when your press the Execute button. Pressing the Execute button also turns the Output Enable On. The Execute
button also indicates when this program is Executing. The Elapsed time indicator (HH:MM:SS.SSSS format) shows how long the program has been running. Unpressing the
Execute button switches the PPSC to Manual Mode.

Elapsed

Transient Button and Elapsed Time Indicator

The Transient button executes the steady state values, turns the Output Enable On, then starts executing the transient event(s). The Transient button also indicates when the
transient is running. Unpressing the Transient button stops the transient and resumes steady state operation. The Elapsed time indicator (HH:MM:SS.SSSS format) and
Transient Event Progress bars show how long the transient has been running. If a Ramp is programmed (see Adjust window ), the Transient button will indicate when the Ramp

is running.
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Elapsed
00:00:05. 5484

TZII»T

—ZEZMHO=>T—

i s
Transient Segments

The Transient Segment table defines a transient event. When the Transient button is pressed, the event defined by these segments is repeated by the number of events you
specified by the Number of Events items. Right-clicking a row in the Seg column of this table displays the Segment Context menu shown below.

Add

Cut Chrlx
Copy  Chrl+C
Delete DEL

These menu items act on the location of the mouse when you right-clicked or the selected row(s). The table below describes these items.

Item Description

Add  Adds a transient segment row immediately past the current selection.
Cut Cuts the selected row(s) and copies them to the clipboard.

Copy Copies the selected row(s) to the clipboard.

Paste Pastes the clipboard immediately past the current selection.

Delete Deletes the selection.

You can select one or more rows by clicking (or dragging) in the Seg column for that row. The selection is highlighted in yellow. The graph also shows the selection.

For a time based transient (Cycle Based Transient Checkbox is not checked), the frequency and voltage values entered in a row are the ending values. Your PPSC smoothly
transitions each segment to the ending values starting with the values of the previous segment (or steady state). You can specify the units of the Volts or Duration table

cells. The Volts units can be toggled between Vrms and percent steady state by clicking the Vrms or % text. Percent steady state means the segment voltage for that phase is a
percentage of the corresponding steady state voltage. For the Duration table cells, you can toggle the Duration units between seconds and cycles by clicking on the Sec or Cyc
text.

For a cycle based transient (Cycle Based Transient Checkbox is checked), the segment values for frequency and voltage immediately take affect without any transition from
the prior segment. Also, the duration table cells are always 1 cycle and cannot be edited.

Cycle Reset

The Cycle Reset segment is automatically created for time based transients. Transient events always begin with the phase A zero crossing. The duration of the Cycle Reset
segment is calculated from when the last user segment ends until the next phase A positive zero crossing. You cannot edit the values of the Cycle Reset segment but you can
select it to view in the graph.

Out of Range Values

Values with red text are out of range. This means the value is outside the allowable range for that item. This can occur, for example, if the output sequence (file) was created on
a different power source (that supported that value) or the value exceeds the limits currently programmed in your PPSC. Right-click the value to display the Adjust window . The
Adjust window shows the valid range of values and allows you to view or change the limits.

Transient Graph

The Transient Graph shows a graphical representation of the transient segments. Clicking in the graph highlights that segment. The graph shows the values as they transition
from one segment to the next starting with the steady state values. If you specified more that one transient event, only the first event is shown. The Total Transient Time
calculation displayed at the bottom right of the graph includes all events. A vertical cursor shows the elapsed time, voltage and frequency. You can selectively show a particular
plot by clicking the Graph Checkboxes. The Details button allows you to see an exact simulation of the output sequence.

When you right click in the transient graph, the graph context menu appears.

Default
Cursor

v Select
Pan
Zaam

The items in this menu are described below.

Item Description

Sets the time axis to show the entire transient event. This undoes

Default any Pan or Zoom.

Displays a vertical cursor and annotation values that show the

Cursor voltages and frequency at the cursor position.
Select Clicking in the graph selects the associated segment.

Clicking and dragging the mouse in the graph shifts the graph left or
Pan right. This also allows you to view the steady state values before and
after the transient event.

Clicking the mouse in the graph zooms-in (expands) the graph time.

Zoom Shift-clicking the mouse zooms-out (contracts) the graph time.

Link/Unlink

Clicking the Link/Unlink icon toggles the Link/Unlink state of that table column. When a column is linked, changing one item in that column sets all other items to the same
value.
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Event Status Panel

Refer to the Event Status Panel section for more information on these items.

CRC
This is a unique number calculated from the values in the output sequence. The Output Sequence Browser uses this number to associate output sequence files to stored PPSC
programs.

Comments

Text entered here appears in the Output Sequence Browser window. Note that this text is not included in the output sequence CRC calculation.

Cycle Based Transient Checkbox

Your PPSC supports two kinds of transients - time based and cycle based. Each segment of a time based transient can be any duration of time between 200 usec and 300
seconds. The frequency and voltage smoothly change from one segment to the next. Cycle based transient segments are exactly one cycle in duration based on the segment
frequency. The frequency and voltage of cycle based transients instantaneously changes from one segment to the next.

Transient Waveform Auto RMS Checkbox

When this checkbox is checked (default), the RMS voltage of each transient segment/phase is based on the waveform specified for that phase. When this checkbox is not
checked, the RMS voltage of each transient segment/phase is based is based on the steady state waveform RMS factor. Unchecking this checkbox is handy when simulating a
voltage spike or drop out. Refer to the PPSC Operation Manual for more information.

Number of Events

These items determine how many times the transient segments are repeated when you press the Transient button.

Transient Event Progress
These bars show the progress of the transient based on the transient time of each event and the total number of events.

1.5042 Sec/Event

J— — Ewvent Time
8 Events
J— — Taotal Events

Saving Output Sequences

Output sequences are stored in local files on your PC and optionally, in one or more stored PPSC programs. You have several options when saving output sequences. When you
press the Save As.. button in the Output Sequence Window, the Save Window appears as shown below.

If you press the Execute or Transient button in the Output Sequence window and your changes are not currently saved to a PPSC program and file, the Execute and Save
Window appears as shown below.

These windows are actually the Output Sequence Browser reconfigured with a series of checkboxes in the Stored PPSC Programs table. These checkboxes allow you to select
the PPSC program to store. In the file browser section, you can select an existing file to overwrite or enter a new file name. The File Type is automatically selected for you. It's
based on the output Form specified in the Output Sequence window. If the output sequence is currently stored in more than one PPSC program, these program rows are
grouped at the top of the table.

Save Window

4 Output Sequence Browser - ASRL2::INSTR

Stored UPC Programs: ~

LA Woltz Freq Segz |File Mame CRC | Comments

O 7 Lttt BT A3 it

[ Lraistad BT foaF oot

Program ] 3305 141.0,142.0,1430 61.0 50 50 Segs.fm3 15270
Checkbowes | 4 120.0.120.0.120.0 3800 2 360Hzfm3 -11858  Thiz Sequences a transient for 10 seconds

& <5

O &

0oz

- L

Laocal Dutput Sequence Files:

¢ Output Sequences Mame | CRC | Comments -~

= boteo 00160
+-{7) IECEO00 [=1IECE000
() Test Steps [ Test Steps
[=] 50 Sege im3 15270
IZ] 3B0Hz.fm3 -11858  This Sequences a transient for 10 sec...
IZ] Beta Test 3.m3 8922 Added Segment
1] First.fm3 20713
] Fourth.fm3 12240
E=] IProt 14.fm3 27113 v
e Norms |Fie Name: [380Hz fm3
sheildoe | Fie Type:| =] Cancel
|ﬁ Q Q ZEFE £ [F B Manual Mode

Save and Execute Window
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4 Output Sequence Browser, - ASRL2:: INSTR

Save and Execute Output Sequence
Stored UPC Programs;
A Walts Freq Segs | File Mame CRC | Comments
Oz Liratiiad #7AmT Sk
[ L B AT Koot
P [ 3 30E 141.0,142.0,143.0 61.0 50 50 Segsfm3 15270
rharam | 4 1200,1200,1200 3600 2 380Hzfm3 1856 This Sequences = transient for 10 seconds
Checkboxes O s
O &
O 7
O = ~
| Local Dutput Sequence Files:
|b Output Sequences Mame | CRC ] Commerits ta
[ DO16D [E=D0160
+-{=) IECE000 [ IECE000
(34 Test Steps 1) Test Steps
] 50 Segs.fm3 15270
Ej 360Hz.fm3 11858 This Sequences a transient for 10 sec...
Ej Beta Test 3.fm3 -8922  Added Segment
[ First.fm3 20713
[=] Faurth fm3 12240
L] IPret 14.fm3 7113 v
I |File Narme: 360tz 3
and Type "
| File Type:| J Cancel
ﬂ@ =k F F 5|l Manual Mode

Event Status Panel

Refer to the Event Status Panel section for more information on these items.

Adjust Window

This window can be accessed from the main PPSC Studio window or Output Sequence window. It appears when you right-click the Frequency or the Volts or Degrees table
cells. The examples below show the Adjust window after right-clicking one of the Volts table cells in PPSC Studio and the steady state Frequency in the Output Sequence
window.

Main PPSC Studio

Output Voltage - ASRLZ::INSTR X

Lirk Checkboxes

Ramp: | 0.0000 Sec | Stop ——

Inc/Dec Bumpers —
Pending Change —

v
A B

150.00 —

[— Ramp Button

Output Sequence

Output Seq Freq - ASRLZ: :INSTR X
00000 Sec | Stop |

Ramp:

Hz

Limit Max: | 5000.00 —

Max Vims _ |
Indicator

Limit Min: 0.00 =

Limit Min: 45,00 -—
|
120.000000 J

l_
©
. +5—|
I 1
H—
|— 120.000000 15.000000

Out of Range —

45000000

Use the sliders or the number boxes at the bottom to change values. Changing a value with the Link checkbox "checked" means all other "checked" phases will be affected.

Ramp

This number box allows you to control the transition time (in seconds) used when changing values. A ramp time of 0 means the output immediately changes to the new value.
Programming a Ramp time provides a smooth transition to the new value. When the Ramp is executing, the button changes (shown below) indicating the Ramp is in progress
and it also allows you cancel the Ramp.

Note: Voltage or Frequency changes can be ramped but not Phase (degrees) changes.

Pending Change

Whenever a Min or Max Limit change is pending, the bold text associated with that item flashes white. The way changes are handled in the Adjust window tracks the Execute
mode presently configured in the main PPSC Studio window. Refer to the Execute button section for more information.

Note: Pending changes only apply if the Adjust window was accessed from the main PPSC Studio window.

Max Vrms Indicator

This applies only when using the Adjust window to change the voltage. The red indicator shows the maximum voltage allowed for that phase based on the Waveform, Form and
Coupling presently indicated in the main PPSC Studio window or Output Sequence window. Based on these values, there may be cases where your power source may not be
capable of setting the output voltage for that phase to the Limit Max value. You can hover the mouse over the slider to see the max Vrms value allowed. Refer to the
Waveform Editor for more information about Vrms max .

Out of Range
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Values with red text are out of range. This means the value is outside the allowable range for that item. The Voltage range is determined by the Form, Coupling, Waveform (of
that phase) and the Limit Min/Max value. The Frequency range is determined by the Limit Min/Max value. The Phase (degree) range is O to 359 degrees.

Note: You will not be able to Execute an output sequence that contains an out of range value.

Slew

This is a "spring loaded" control that allows you to slew the values up or down. The further from the center (0), the greater the change and the scale is logarithmic. Only phases
that are checked will be slewed. Slewing changes the values in real time when the Execute mode is "Immediate" so it behaves similar to the PPSC front panel slew controls.

Note: The slew control is not available for Output Sequences.

Inc/Dec Bumpers
Clicking at either end of the sliders changes the output by a fixed value. You can view or change this value by right-clicking on the sliders.

Edit Inc/Dec...

W 025

Limit Min/Max

These items limit the allowable values you can enter for the voltage or frequency. Attempting to set your power source outside these limits will be prevented. The Info panel in
the PPSC Control window shows the maximum and minimum values (range) you can enter for the voltage or frequency limits.

Event Status Panel

The Event Status Panel shown below appears at the bottom of most PPSC Studio windows.

IEQQ*@@: ng}ManualModej I

T
Events Execution State Executing Program/
Output Sequence

Events

Events are shown at the bottom left of the Event Status Panel . Except for the Capture icon, PPSC Studio polls your PPSC and automatically updates these icons. These icons
indicate a particular event occurred and they remain latched until you clear them by clicking on that icon.

This icon means that Command/Query capture mode is on. Click this
il | icon or press the Probe tab to view the commands and queries that
have been sent to the PPSC or to turn Capture mode off.

This icon means an error occurred. A message box also appears
Q describing the error. This event is automatically cleared when you close
the message box.

This icon means a power-on event has occurred with your PPSC. You

g; should normally disconnect (close) PPSC Manager first before turning
on/off you PPSC. This event can alert you that one or more settings may
have been changed and that you should refresh the affected views.

=k This icon means the power source has shut down due to an output
overload condition.

This icon means the PPSC was operating in the Local mode and

@ someone pressed the Local/Remote key on the PPSC front panel. This
event can alert you that one or more settings may have been changed
and that you should refresh the affected views.

5 This icon means the PPSC output was turned off because the output
current or voltage exceeded the programmed threshold.

This icon means the remote interface is unavailable because your PPSC
[=] is not in the V/I Display mode. Press the "Clear" or "Display" buttons on
your PPSC keyboard to return to the V/I Display screen.

k%,) This icon means the remote interface is not responding. This can be
because your PPSC is turned off or the interface cable is disconnected.

Execution State

I This icon means the steady state portion of the executing
program listed is executing.

I This icon means the transient portion of the executing
" program listed is executing.

This icon means a Ramp is currently executing. Ramps
provide a smooth transition when changing an output

= parameter (like volts or frequency) or when executing a
new program. You can view or program the Ramp time
using the Adjust window .

This icon means no programs are executing. This is most
[ likely caused by an illegal program parameter that would
prevent it from being executed.

Executing Program

This is the program number (or Manual Mode) of the currently executing program. You can use the Output Sequence Browser to specify which program to execute. Manual Mode
is automatically entered whenever an output parameter of the last executing program was changed. If the program is based on an output sequence, the output sequence file
name is also shown.
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Introducing Test Manager

Test Manager allows you to quickly create and run test sequences and test plans. Test sequences consist of one or more test steps designed to
run a test, automate a task, or control and monitor your power source or other instruments. Test results are stored in user defined test reports.
Test plans manage and simplify complex tasks by allowing you to link together a series of test sequences into a single test.

Test Manager features:

e Automate instrument compliance testing and certification. Obtain pre configured test sequences and test plans from Pacific Power Source for
a variety of standard and custom applications.

e Built-in editor allow you to create and run your own custom test sequences and test plans.
o No compiling needed. Run entire tests or individual steps immediately after making changes.

o Test sequences support 8 built-in test step types including Steady State Output, Transient Trigger, PPSC Control, User Prompt, User Input,
Timer, VISA (generic instrument control) and PPSC Metering.

o Complete PPSC metering support including waveform capture and V/I/F/Power/Harmonics. Specify measurement functions and phases, value
limits, out-of-limit behavior and data logging.

e Embed Scripts to create custom functions with full access to test manager objects.

e Run an entire test or control test flow using Single Step, Run-To-Next, Run Selected, Stop or Resume. Disable individual steps
for troubleshooting, reconfiguring, prototyping and debugging.

e Total, elapsed and remaining time indicators for the entire test and individual steps. Monitor the progress and results of each step while the
test runs.

o Custom report generation, printing and print preview. Create report templates using MS Word with page header/footer,
page/paragraph/character formatting, graphics and form fields.

e Test reports fully document and record parameters and results for each test step. Built-in error handling helps isolate the root cause of
failures.

Opening and Creating Test Sequences and Test Plans

The Test Manager button in the main PPSC Studio window allows you to open an existing test sequence or test plan. The drop down menu also
lets you create a new test sequence or test plan file and contains a list of available files located in the test manager folder (typically located at
"C:\Program Files\PPSC Manager\Test Manager" or "C:\Pacific Power Source\PPSC Manager\Test Manager") on your PC. Selecting one of these
items opens that file.

Mew

! Tesk Plan
Open.., Test Sequence

MIL-5TD-704D 4

Files and falders in Test Plugins >
Manager folder Basic.tpl

Cwerload Test.tsg

Refer to the Test Sequence or Test Plan topics for more information on editing and running these files.

Test Sequence Window

Test sequences consist of one or more test steps designed to run a test, automate a task, or control and monitor your power source or other
instruments. The results of a test sequence are stored in a test report .

A test sequence file contains all the information necessary to run the test. This makes it easy to transfer the test sequence to another location
or PC. When you open an existing test sequence file or create a new one using the Test Manager button in the PPSC Studio window, the test
sequence window appears as shown below.
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Interface Connection File Mame

LN ¥ Test Sequence - SIM::141517_v500 - Sample Test.tsq*

Tabs —f- Objective l Preferences ] Step Yalue/Comment | Step Result
Sample Test Sequence
Context &rea
Test Sequences can be uzed to perform multiple tests without having o load programs on an individual basis bo the AC Power Source, A Test
Sequence alzo allows the uzer to get up User Prompts and request information about the test or Unit Under Test [UUT). Thig example will
demonstrate zome of the common functions available with a Test Sequence.
Load...
The D‘.al to define what the Test Sequence is to accomplizh or perform, In thiz field you can paste [Chil] pictures or text from
othe  SEVE.. ink i yowr repark,
Context Menu Goto...
=l ’] Time and Progress Indicators
Fun State Running Step 5_.. Step Total Elapsed Remaining
Aol 7 ——— 00:00:13.0000 00:00:10.8707  00:00:02 0293
Fun Toolbar —&- | |2 sl 5 | — 00:00:03.0000  00:0C:00.9707  00:00:02.0243
Step Description | Yalue Comment Rezult
1 User Input Technician \Work Order,Repair Get Info 0 Pazzed
b Steady State Ya=121.0%b=121.0c=121.0 F=60.0 Apply naniinal voltage 0 Pazzed
Step Table 00000010 Allowsy LIUT to setthe 0 Pazzed
Yzl Check Yoltz and Amps 0 Passed
30zec Trigger Owervoltage * Running. ..
GPIB:1:IMSTR Cuery UUT Status
Output Enable Turn off power
Ewent Statuz Panel [ Program 92 - Sample Test Step 5.fm3

Title Bar

The title bar shows the interface used to connect to your PPSC and the test sequence file name. An "*" at the end means the file is currently
being edited and the changes have not been saved. If the test sequence is part of a test plan, the test plan file name is shown first.

Test Plan File Mame

B Test Sequence - 5I1M::141517_v500 - Sample Plan.tpl - 5ample Test.tsq*

Test Sequence File Hame

Objective Tab, Context Area and Context Menu

Selecting one of the tabs updates the Context Area with that item. In the above example, the Objective tab is selected. The objective is
intended as a brief summary or description of the test sequence and is automatically included in the test report. You can type directly into the
context area or copy and paste text or graphics from another application. Right-clicking the context area displays the Context Menu. You can
Load or Save the objective from a Rich Text (*.rtf) or Plain Text (*.txt) file. Goto... shows the current cursor location and allows you to
position the cursor to a particular line and column.

Preferences Tab

The Preferences tab shown below, displays general settings and file information for the test sequence.

Preferences l

Protect File — M Allow Edit  Pazsword:

File Path: C:%\Wisual Basic Projectz\JPC SettingshT est ManagersSample Test tag

File Inf
" L ast Updated: 07/20/2007 06:58:26 : BTG
Program List — Use Programs: |9EI-E|9 Report Template: | e Load
Limit Yalue Range I+ Lock Frequency Span UPC-1/3 Only

.. Frequency Min 15.00
Limits Table — 15.00-1200.00 H

s e Frequency b ax 120000 :

Walkage Min 0.oo

0.00-600.00
Yoltage Max £00.00 e

You can protect a test sequence from inadvertent changes by unchecking the Allow Edit checkbox. For additional security, you can assign a
Password. Once a password is assigned, you will be prompted to enter it in order to allow editing. The File Info section shows the full path of
the test sequences database file and the last time it was updated. The program list defines which stored programs in your PPSC the test
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sequence can use. These programs will be overwritten as necessary when running the test sequence. The program list can be a range (90-99),
comma separated values (90,93,97) or both (90-93, 99). The Limits Table lets you to define the minimum and maximum frequency and
voltage values allowable during the test. The test sequence will not run any Steady State or Transient test steps that contain values outside
these limits.

The Report Template shows which template is used with this test sequence. This is useful if the test sequence updates form fields in the report
or you want the test sequence to always use a particular template. If this item is red, that template file is missing from the Templates folder
(typically "C:\Program Files\PPSC Manager\Test Reports\Templates" or "C:\Pacific Power Source\PPSC Manager\Test Reports\Templates").
Pressing the Load button initializes the report with that template (if it's not already loaded). Clicking the report template text box displays a
drop-down list of template files installed on your computer that you can select. The "Manual" selection means the test sequence uses whatever
template file is currently loaded. An "*" means the test report has been updated and changes have not yet been saved. Note: If the test
sequence is opened from a test plan , the test plan report template is used.

If the Lock Frequency Span checkbox is checked, the highest frequency in the test sequence is used when setting the frequency span. This
prevents the frequency span from changing and leaves the output enabled during the test. If this checkbox is not checked, the optimal (lowest)
frequency span is selected for each step. This provides the maximum output waveform resolution and greatest metering accuracy but may
cause the output to be temporarily disabled as the test runs. This checkbox is only available for PPSC power sources.

Step Value/Comment and Step Result Tabs

Refer to the Step Table topic for more information about these tabs. Note that these tabs apply to the currently selected step in the step table.

Run State

The Run State section above the Run Toolbar shows the current status of the test. The various run states are shown below.

Idle No test or steps have completed or are currently running.

Running Step n... step "n" is currently running.

The test was stopped. The results column in the step
table shows which step was stopped. A test is stopped by

Stopped pressing the Stop button in the run toolbar or the Stop
button in a User Prompt, User Input or Transient Prompt
dialog box.

The test failed. The results column in the step table
Failed shows which step failed. Click in the results column for
that step to view additional information.

Done The test or selected step(s) have successfully completed.

Run Toolbar

The table below describes the buttons in the Run Toolbar. Some items (like Run Step ) require one or more selected rows in the step table.

I} Start - Clears the test report then runs the entire test starting from
step 1 (regardless of which step is currently selected).

i+

Continue - Resumes the test starting with the currently selected row
(step). The test continues to the last step.

Run Step - Runs the selected step(s) then pauses. Run Step is
convenient for testing and troubleshooting.

Run To Next - Runs the selected step. When the step completes,
the test pauses with the next row selected. Run To Next allows you to
"single step" through a test sequence.

Show Running Step - When a test is running, pressing this button
3 selects and shows the currently running step, scrolling the step table if
necessary.

@ Stop - Stops the test and disables the power source output.

@ Show Report - Shows the test report window

Running a test using Start first initializes the test report then appends the test data to the report after each step completes. This creates a
clean test report each time the test is run. Running a test using the other controls does not first clear the test report, making it easier to
troubleshoot (single step etc) a test.

Time and Progress Indicators

The upper time and progress indicator shows the values for the entire test (all enabled steps) and the lower one shows the values of the
selected step(s). The total time values update as step rows are selected making it easy to see when that step begins relative to the start of the
test, even if a test is not running. The total time values take into account if step rows are not enabled (step checkbox not checked). Time and
progress indicators are updated as the test runs. Step times are estimates based on the type of step, programmed values and system
performance. Time values are shown in HH:MM:SS.SSSS format. The actual elapsed time of each step is recorded in the test report.

Step Table
Refer to the Step Table topic for more information.
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Event Status Panel

Refer to the Event Status Panel section for more information on these items.

File Menu and Toolbar

Page 4 of 25

The file menu and MDI toolbar (shown below) allow you to create a New test sequence, Open an existing file, Save or Save As... (to a
different file) or Revert the test sequence to the last saved version. The Save and Revert items are only enabled if the test sequence has been

edited but not yet saved (the file name in the title bar shows an "*" at the end).
u K
D & & o
Mew 4
Open..,
Save

Save As..,
Rewvert

Exit

Test Sequence Step Table

The step table shown below appears at the bottom of the Test Sequence window . The type and order of steps in the table defines the

operations performed by the test sequence.

Adding or Removing Steps

If you right-click in the step table, the step context menu appears as shown below.

Transient
Import... Timer
Expork... User Prampt

User Inpuk
Cut Chrl+
C Chrl4+C He
PDpty Ctrl+'-p' Control

a5 ' WISk

Delete DEL .

Seripk
Select All Chrl+a8

Clear Results

Step Description Yalue Comment
1 Uzer Input Technician,\Wark Order Repair et Infa
2 E} Steady State Wa=121.0%b=121.0%c=121.0 F=E0.0 Apply nominal voltage
T Timer 00000010 Al UUT to settle
% Meter Yimz, Iz Check Woltz and Amps
5 % Transient 30 zec Trigger Overvaltage
EjVISA GFIE:1:IMSTR e UUT Statuz
¥ E,L Contral Output Enable Turn off power

Result

The menu items apply to the currently selected step(s). New steps are added or pasted after the selected step. To add a step at the beginning,
first click the table header. To add a step at the end, first select the last step or click the blank area at the bottom of the table. The items in the
step context menu are described below. For more information about each step type, click on one of the following topics: Steady State,

Transient, Timer, User Prompt, User Input , Meter, Control, VISA, Script .

Adds a new step after after the selected step. There are 8

New different step types to choose from. Note that the
Transient step requires a prior Steady State step (see
Import below).

Loads a step from a file. You can load Output Sequence
files (*.fm1, *.fm2, *.fm3) or test step files (*.tsp).

Import Output sequence files contain Steady State and optional
Transient values. If both are present, two steps are
added after importing an output sequence.

Saves the selected step to a file. When used with
Export Import..., this is convenient for transferring steps from
one test sequence to another.

Copies the selected steps to the clipboard and then

Cut deletes them from the table.

Copy Copies the selected steps to the clipboard.
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Paste Pastes the clipboard after the selected step.
Delete Deletes selected steps.
Select All Selects all steps.

Clear Results Clears the results column of the selected steps.

Step Table Columns

The columns in the step table are described below.

Step enable checkbox and step number. Steps that aren't

Step checked are skipped when the test sequence runs. Unchecking
a step is a convenient way to temporarily disable a step while
troubleshooting or reconfiguring a test.

Step icon and name. Note that Transient steps are linked to a

Description Particular Steady State step. The description column for all
steps up to and including the transient step is automatically
indented.

Shows a brief one-line summary of the values in the step.
Clicking in the Value column for a particular step automatically

Vvalue selects the Step Value/Comment tab in the test sequence
window, allowing you to edit the value.
Shows the step comment. Clicking in the comments column for
a particular step automatically selects the Step Value/Comment
Comment

tab in the test sequence window, allowing you to edit the
comment.

Shows the results state (Pass, Fail, Stopped, Skipped) the last
time this step was run. It also shows if a step is currently

Result running. Clicking in the results column for a particular step
automatically selects the Result tab in the test sequence
window, providing additional information.

If the test sequence is part of a test plan, the step numbers in the step table contain a decimal point as shown below. The number to the left of
the decimal point is the test plan step number and the number to the right is the test sequence step number.

Step Description Yalue
kA D" Steady State Wa=120.0%b=1200%c=120.0 F=E0.0
22 A Meter s, s
vl 33 L Transient 3.0 sec
3.-‘1§V|S.ﬁ. GFIE:1:INSTR
v 25 £& Contral Output Enable

Teszt Plan Step Nurnl:uarJ I—Test Sequence Step Murmber

Control

The Control step allows the test sequence to change PPSC setup parameters like CSC, Output Enable, Transition Time etc. These items are
normally defined in the Setup panel in the PPSC Control window. The Control step design window is shown below.

Waoltage and Frequency Limits

Dbiective] Preferences  Step Value/Comment lStep Result

Step 1 - £k Control

Item Yalue -2 Right-click table to add/remove item. Drag "ltem’’ calumn to reorder raws.
Cantral Tahle Tranzition Time 0.7000 ﬁgl:hanging thiz item may temporarily dizable the output,
5 Frogeo State| On
Output
W arning
r Comment
Comment; |F|amp tode and ProgZo —
Idle Step Total Elapzed Hemaining
L Tafl: 1 00:00:00.0000 | 00:00:00.0000  00:00:00.0000
[ MHEEEE & | ¥ 1K 00:00:00.0000 | 00:00:00.0000  00:00:00.0000
Step Description Yalue Comment Result
Step Table —| v 1 E_L Contral Transition Time ProgZo State Fiamp Mode and ProgZo
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The Control Table contains entries that change PPSC setup values. To change an existing entry, click in the value column for that row. To add
a new item, right-click the item column to activate the Control Menu as shown below.

ot Ensl

Delete DEL CaC
Beep
Progfo State
Prog€ao Ohms
Initial Yaoltage
Yolt Sense
Range Conkrol
Frequency Span
Transikian Time
Current Prokect
Local Lockout
Kevboard Lack

The items in the menu vary depending on the features supported by your power source. Items already in the table are disabled (grayed).
Selecting one of these items adds it to the table. The new item is added after the row you right-clicked the mouse. To add an item at the
beginning, right-click the Item column in the table header. To add an item at the end, right-click the Item column of the last row. The order of
the items in the table is not critical but you can rearrange them by clicking the item column for a row and dragging it to the new location. To
delete a row, click the item column for that row then press the Delete key.

The text you enter in the Comment box automatically appears in the step table and test report.
Notes:

e The Steady State and Transient test steps automatically enable the output and select the optimum frequency span so it's not necessary to
add a control step to do this.

o Depending on your PPSC model, changing some items may temporarily disable the output. These items are marked with the Output
Warning icon % .

e The Output Enable value may actually change first or last depending on whether it's being enable or disabled and the other items and values
in the control table that you specified.

e Avoid using multiple control steps back-to-back to only change one item. Changing all needed items in one step reduces output enable
changes and speeds up the test.

o Only include items that need changing. Including unnecessary items slows down the test and may unintentionally change a value set by
another step. To delete a row, click the item column for that row row then press the Delete key.

e The voltage and frequency limit values can only be set in the test sequence Preferences tab.
o The control table does not allow changing the hardware configuration (Transformer Ratio, Amps Volts Ratio, CT Location, Amplifiers).

e The value of the Beep item controls the PPSC beep duration.

Meter

The Meter step allows the test sequence to measure voltage, current, power, frequency, harmonics and waveforms using the built-in metering
functions in your PPSC. These functions are normally performed manually using the PPSC Meter Window. The meter step also supports limit
checking, out-of-limit behavior and data logging.

When a test sequence runs a Meter step, the requested measurements are made, updating the progress/time indicators and step result with the
measured values. If specified, limit checking is also performed on the measured values. If you specify that the test should fail if a value is
outside the limits, the test will stop with "Failed" results. Pressing the Stop Button in the Run Toolbar stops the test with "Stopped" results.
When the Meter step is allowed to complete, the test sequence proceeds with the next step.

The Meter step design window is shown below.
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Obijective l Preferences  Step Walue/Comment l Step Result I— Measurement Fesults

Step 1 - /< Meter

Dutpult Form

Lirnit .t’-‘-.ctmn Menu

[ata Log Controlz

Page 7 of 25

Meter Type —— Type: |\-" |. F. Powwer J Farm; |3 J IF Qutzide Limits: | Fail Samples: |5 Intersal: |1 Sec [approx]

tenu
Phase Yims Irms
Meter A S LELU e e
Function/Lirnits > 113500
Table B < B.500
Measure
Checkbox
C {8 - Comment
Comment: |Check Yolts and Amps —
E?; TBDLTJE;. ‘: Idle Step Total Elapsed Remaining
. I Tof1 1 00:00:04.0000 | 00:00:00.0000  00:00:04.0000
| MHEEE:E & | ¥ 1 L00:00:04.0000 | 00:00:00.0000  00:00:04.0000
Step . Dezcription Yalue Comment Result
Step Table — 1 /%) Meter Wzl Check Yolts and &mps

The Meter Type Menu selects which measurement category you want to use. The choices are shown below.

Meter Type Available Functions :-:ihn;ictking E:gta
V,1,F,Power ;/:g;s,gg;zéti), Irms, Ipeak, Icrest, KW, KVA, PF, Yes Yes
Volts Harm % THD, OHD, EHD, Magnitude (1-51), Phase (1-51) Yes Yes
Amps Harm % THD, OHD, EHD, Magnitude (1-51), Phase (1-51) Yes Yes
Volts Harm Abs  THD, OHD, EHD, Magnitude (1-51), Phase (1-51) Yes Yes
Amps Harm Abs THD, OHD, EHD, Magnitude (1-51), Phase (1-51) Yes Yes
Waveform Volts, Amps No No

The Output Form menu specifies the data format of the metered data. An error occurs if the present PPSC output form (set by a previous
Steady State step) does not match this setting when the meter step is run.

The Meter Function/Limits Table allows you to specify which functions are measured and any limit checking you want performed. To add a
function to the table, right-click the header of the table and the Meter Function menu appears. Shown below are the V,I,F,Power and Harmonics

meter function menus.

W, | F, Power Harmonics
Delete DEL Wrms(L-L) Delete DEL OHD
EHLD

Ipeak Magnitude  # Harmianic 1
Icrest Phase 4 Harmonic 2
KW Harmonic 3
KA Harmonic 4
PF :
Freq Harmonic 50
Degrees Harmonic 51

Items already in the table are disabled (grayed). The new item is added after the column you clicked the mouse. You can rearrange columns by
click the table header for that column and dragging it to the new location. To delete a column (function), click the mouse in the column header
then press Delete. The order the columns appear in the table is also the order the measurement appears in the Step Result tab and test report.

For maximum performance, include only the meter functions and phases you need. Unchecking the Measure Checkbox allows you to skip that
function/phase from being measured. When metering output form 2, the Vrms(L-L) function should be used instead of Vrms. Each measured
value can be checked against none, one or two limit values. This allows high/low range checking for each measured value. Limit entries can use
any of the following relational operators followed by a number.

Operator The measured value must be...
> Greater than

>= Greater than or equal to

< Less than

<= Less than or equal to

= Equal to

<> Not equal to

The Limit Action Menu controls what happens if a measured value is outside the limits. Continue means the meter step completes normally.

file:///C:/Users/herman.vaneijkelenbu/AppData/Local/Temp/~hhE16D.htm &/21/2019



Introducing Test Manager Page 8 of 25

Fail means the meter step stops the test with "Failed" results. In either case, the out-of-limit measured value is highlighted in red in the Step
Result tab and test report.

Data Logging

The Data Log Controls specify the number of measurement Samples and time Interval between measurements. Data logging allows you to
monitor values over an extended period of time. When making multiple measurements, the total time the meter step takes is (Samples - 1) *
Interval. The first measurement is taken immediately when the meter step starts running. The meter step completes immediately after the last
measurement is made (no final delay). Specifying short time intervals between measurements may not be achievable with your power source or
PC. The Step Result tab and test report shows the actual elapsed time of each measurement and is highlighted in red if it didn't achieve the
interval you specified. The progress/time indicators update as the step runs and the Step Result tab lets you view measurements as they are
being made. Data log measurement samples are stored in separate rows as shown below.

Date/Time Elapsed Yimz[L-N1A Vimz[L-N]JB VYmmz[L-HN]JC lms A Irms B Irms C
07/24/2007 0957:54 0 120120 120,051 120.033 6483 6481 6470
07/24/2007 09.57:54 0500 120,104 120.058 120,023 E.484 E.480 E.470
07/24/2007 09.57:55  1.000 120117 120.076 120.036 E.484 E.430 E.470
07/24/2007 09.57:55 1604 120102 120.065 120,027 B.484 481 E.470
07/24/2007 09.57:56 2104 120.098 120,073 120.038 E.484 E.480 E.F‘i53
Time Interval Qutzide Limit
Mot Achieved
Notes:

e When requesting a single sample, each phase uses a separate row in the step result and test report, similar to the layout of the Meter
Function Table in the meter design window.

e Setting Local Keyboard Lock (local lockout) On and CSC Off improves metering performance.

Waveform Metering

When using Waveform in the Meter Type menu, the actual voltage and current waveforms for each selected phase (1 cycle) are plotted in a
graph and stored in the Step Result tab and test report.

Script

The Script step allows the test sequence to perform custom operations using Microsoft Visual Basic Scripting. In addition to the full VBScript
language support, the script has access to various test manager objects. Scripts are very fast and efficient and run without needing a compiler
or other programming tools. The Script step design window is shown below.

Dbiective] Preferences  Step Yalue/Comment l Step Flesull]

Step 1 - € Script

‘Teszt Manager Script Starter Code
Public Congt kScriptTime =0
Seript Public Canst kTimelut =10 SEvE. .
I Contest b —  Gofa...
Timeout [Sec] Sub ScriptMain() onkest b e oko
TH . RtfProgress SelT ext = "Hella world!"
Code ——
Wwindow IF [TM RurEnCode <3 TH.RunCodeFun] Then Esit Sub
TH.RunErCode = TM.RunCodeD one
TH.RunErDate = Naow C ;
End Sub ammen
Cornrnent: |"Helln whornd" Demo =1
Et‘on TEDuot:';ir Idle Step Taotal Elapsed Remaining
R _ 1 Tafl: 1 00:00:00.0000 | 00:00:00.0000  0O0:00:00.0000
| HEEEE] & | C¥ 10 00:00:00.0000 | 00:0C:00.0000  00:00:00.0000
Step Description Yalue Comment Result
Step Table —| |wl 1 @ Scrpt Test Manager Scnpt Starter Code "Hello World" Demo

The above example shows the default script created when you add a new Script step to the step table. The script starter code simply puts "Hello
World!" in the Step Result tab and test report. You can enter or edit code directly in the Code Window and immediately run it using the Run
Toolbar. Running a script step calls the ScriptMain subroutine.

The first line of the script (usually a comment) appears in the value column of the step table. Two optional constants at the top of the code
window define time information (seconds) used by the test sequence prior to running the script. kScriptTime is the step time estimate used for
the progress/time indicators and kTimeOut is the maximum time the script should be allowed exclusive control your PC before a message box
is displayed asking if you want to cancel the script.

Test Manager Object Reference

This section defines the various methods and properties available to a script. Test manager objects begin with "TM".
Notes:

o The range for program numbers is 0-99, where 0 refers to the Manual Mode program.
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e Script coding errors (syntax and run-time) are reported in the Step Result tab.
o Use Goto ... in the Context Menu to view the current cursor location or locate a particular line and column.
e Scripts can use the Step object to read but not change the values and result of any step in the Step Table.

e When a script starts, the prior results are automatically cleared. You can use form fields in the test report to simulate "global" variables or to

pass values between script steps.
e To assist troubleshooting and debugging, use TM.RunMsgBox and TM.RunInputBox to show or enter variables.

e Do not use TM.RunVisa to change values of your power source. Instead, use the methods and properties provided by the Run and PPSC
objects.

e Creating and debugging scripts require prior programming experience with VBScript. Contact Pacific Power for assistance in developing
custom scripts.

o The property Get and Let definitions listed below should be treated as variable assignments (e.g. result = TM.RunErrCode or
TM.RunStepProgress = t) in your script code.

o Refer to the script samples included with PPSC Manager for additional information and programming techniques.

Run Object

Public Property Get TM.RunStep() As Integer

Returns the step number currently running (the script step).

Public Property Get TM.RunNextStep() As Integer

Returns the step number that will be run after the script step completes. The default value is 0 which means to run the next step.
Public Property Let TM.RunNextStep(ByVal step As Integer)

Sets the step number to be run after the script step completes. The default value is 0 which means to run the next step. Changing the next step
is essentially the same as a "Goto". Be careful when changing TM.RunNextStep because it makes the test difficult to analyze and can create
endless loop situations.

Public Property Get TM.StepElapsedTime() As Double

Returns the elapsed time in seconds since the script step started.

Public Property Let TM.RunStepProgress(ByVal elapsed As Double)

Updates the progress and time indicators with "elapsed" time

Public Property Get TM.RunStepPercent() As Single

Returns the step percentage completed.

Public Property Let TM.RunStepPercent(ByVal percent As Single)

Updates the progress and time indicator with the "percent" complete. Only applies if kScriptTime = 0.
Public Sub TM.RunDoEvents()

Gives the test manager time to update (not normally necessary).

Public Function TM.RunUserPrompt(ByVal Caption As String, ByVal prompt As String) As Integer

Displays a User Prompt window. Refer to the TM.RunCodeXXX properties for the return values. "Caption" is the title bar of the window and
"prompt" can be Rich or Plain Text. If "modal" is set to false, this function returns immediately, without waiting for user input. This allows you to
use the User Interface object described below to build a custom user interface.

Public Function TM.RunUserInput(ByVal Caption As String, ByVal parameter As String, data As Variant, Optional modal As
Boolean = True) As Integer

Displays a User Input window. Refer to the TM.RunCodeXXX properties for the return values. "Caption" is the title bar of the window and
"parameter” is a formatted string that defines the input table rows and columns. "data" is a string containing the values input by the user. Refer
to the TM.ReportInputXXX properties for constants that define the various input types (Textbox, Checkbox, Listbox). The easiest way to
determine the "parameter" string format is to create a user input step and export it to a file then examine the files contents. If "modal" is set to
false, this function returns immediately without waiting for user input. This allows you to use the User Interface object described below to build
a custom using interface.

Public Function TM.RunControl(ByVal param As String) As String

Updates PPSC setup values. The easiest way to determine the "param" string is to create a Control step and export it to a file then examine the
file contents. The return value is the query response string.

Public Function TM.RunVisa(ByVal param As String) As String

Sends a command string to an instrument and return the response. The easiest way to determine the "param" string is to create a Visa step and
export it to a file then examine the file contents. You only need to include values that relate to the interface (resource) you are using. If the
"command" uses commas, you must replace them with TM.VisaCommaChar. The comma will be restored when the VISA step runs.

Public Function TM.RunProgramDefine(ByVal progNum As Integer, ByVal field As String, ByVal data As String, Optional ByVal
prefix As String) As Boolean

Sends a program define string to the PPSC. You can send a single "field" with "data" or group multiple fields together. When updating multiple
fields, the "field" contains comma delimited field and data pairs except skip the final comma and data value. Then set the "data" value to the
data for the last field. Refer to the PPSC Operation Manual for the available program define fields and data values. Returns True if the program
define was sent successfully.

Public Function TM.RunProgram(ByVal progNum As Integer) As Boolean
Executes a program. Returns False if the program is not stored.
Public Function TM.RunTransient() As Boolean

file:///C:/Users/herman.vaneijkelenbu/AppData/Local/Temp/~hhE16D.htm &/21/2019



Introducing Test Manager Page 10 of 25

Triggers a transient. Returns True when the transient completes.
Public Function TM.RunOutputSequence(ByVal step As Integer) As Boolean

Runs the output sequence in the specified step even if that step is not enabled. The step can either be a steady state or transient. Returns False
if the output sequence could not be run.

Public Sub TM.RunErrClear()

Clears the test manager error state. This is normally used when the script uses "On Error Resume Next "and you want to handle errors and
continue.

Public Property Get TM.RunPreferences() As String
Returns the test sequence preferences.
Public Property Get TM.RunErrCode() As Integer

Returns the current error code. Refer to the TM.RunCodeXXX properties for the return values. This property allows you to determine if the test
manager has generated an error.

Public Property Let TM.RunErrCode(ByVal errCode As Integer)

Sets the error code. Refer to the TM.RunCodeXXX properties for the available values.

Public Property Get TM.RunErrDate() As Date

Returns the date and time the error reported by TM.RunErrCode occurred.

Public Property Let TM.RunErrDate(ByVal errDate As Date)

Sets the data and time the error occurred.

Public Property Get TM.RunErrDesc() As String

Returns a description of the error reported by TM.RunErrCode.

Public Property Let TM.RunErrDesc(ByVal errDesc As String)

Sets the description of the error.

Public Property Get TM.RunCodeRun() As Integer

Returns the value for the "Running" state. This is the normal state of a step when it's running.
Public Property Get TM.RunCodeStop() As Integer

Returns the value for the "Stopped" state. This is the state when a step is stopped.

Public Property Get TM.RunCodeDone() As Integer

Returns the value for the "Done" state ("Passed"). This is the state when a step has completed normally.
Public Property Get TM.RunCodeFailed() As Integer

Returns the value for the "Failed" state. This is the state when a step has failed.

Public Property Get TM.RunCodeSkipped() As Integer

Returns the value for the "Skipped" state. This is the state when the test sequence attempts to run a step and the enable checkbox is not
checked.

Public Function TM.RunMsgBox(ByVal prompt As String, Optional ByVal flags As Long = vbOKOnly, Optional ByVal title As String
= "VBScript") as Integer

Calls the standard Visual Basic MsgBox function modally in the test manager workspace.

Public Function TM.RunInputBox(ByVal prompt As String, Optional ByVal title As String = "VBScript") as String
Calls the standard Visual Basic InputBox function modally in the test manager workspace.

Public Function TM.FilePath() As String

Returns the file path of the test sequence.

Step Object

Public Property Get TM.StepEnabled(ByVal i As Integer) As Boolean
Returns the enable checkbox state of the requested step.

Public Property Get TM.StepType(ByVal i As Integer) As Integer
Returns the numeric index of the type of the requested step.

Public Property Get TM.StepDesc(ByVal i As Integer) As String
Returns the description of the requested step.

Public Property Get TM.StepComment(ByVal i As Integer) As String
Returns the comment of the requested step.

Public Property Get TM.StepSeconds(ByVal i As Integer) As Single
Returns the time estimate of the requested step.

Public Property Get TM.StepInvalid(ByVal i As Integer) As Boolean
Returns True if the requested step contains invalid values.

Public Property Get TM.StepSummary(ByVal i As Integer) As String

Returns the text summary for the values of the requested step.
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Public Property Get TM.StepParameter(ByVal i As Integer) As String

Returns the parameter value of the requested step.

Public Property Get TM.StepCount() As Integer

Returns the total number of steps in the test sequence.

Public Property Get TM.StepResultCode(ByVal i As Integer) As Integer

Returns the result code of the requested step. Refer to the TM.RunCodeXXX properties for the available values.
Public Property Get TM.StepResultDate(ByVal i As Integer) As Date

Returns the date and time the requested step completed.

Public Property Get TM.StepResultElapsed(ByVal i As Integer) As Single

Returns the elapsed time in seconds the requested step took to complete.

Public Property Get TM.StepResultTitle(ByVal i As Integer) As String

Returns the result title (Passed, Stopped, Failed, Skipped) of the requested step.

Public Property Get TM.StepResultRtf(ByVal i As Integer) As String

Returns a Rich Text string of the result data for the requested step.

Public Property Get TM.StepResultSelected(ByVal i As Integer) As Boolean

Returns True if the Result tab for requested step is currently selected.

Public Property Get TM.StepReportFlags(ByVal i As Integer) As Integer

Returns the report flags of the requested step. Refer to the TM.ReportStepXXX properties for the available flags.
Public Property Let TM.StepReportFlags(ByVal i As Integer, ByVal report As Integer)

Sets the report flags of the requested step. Refer to the TM.ReportStepXXX properties for the available flags. To include multiple items, add
them together (i. e. TM.ReportStepTitle + TM.ReportStepResultTitle + TM.ReportStepResultData)

Report Object

Public Sub TM.ReportGetInfo(path As Variant, fileDirty As Variant, template As Variant)

Sets "path" to the current report file path. Sets "fileDirty" to True if the file has been changed but not saved. Sets "template" to the current
template name.

Public Function TM.ReportSave(ByVal path As String) As Boolean
Saves the test report to the file specified by "path". Returns True if the file was successfully saved.
Public Function TM.ReportGetTemplate(ByVal Index As Integer, name As Variant) As Boolean

Sets "name" to the template name of the specified index. This function allows you to query the available templates. Start with an index of 0 and
continue until the function returns False.

Public Function TM.ReportSetTemplate(ByVal name As String) As Boolean
Changes the report template to "name". This also clears the test report. Returns True if the template name exists and the report was initialized.
Public Function TM.ReportGetFieldInfo(ByVal Index As Integer, name As Variant, checkboxfield As Variant) As Boolean

Returns information about the form fields in the test report. Sets "name" to the field name. Sets "checkbox" to True if the field is a checkbox.
This function allows you to query the available form fields in the current test report. Start with an index of 0 and continue until the function
returns False.

Public Function TM.ReportGetField(ByVal name As String, val As Variant, ByVal checkboxfield As Boolean) As Boolean

Sets "val" to the value of the form field specified by "name". Sets "checkboxfield" to True if the field is a checkbox. Returns False if the
requested field name does not exist in the test report.

Public Function TM.ReportSetField(ByVal name As String, ByVal val As String, ByVal checkboxfield As Boolean) As Boolean
Sets the form field specified by "name" to "val". You must set "checkboxfield" to True if the field type is a checkbox. Returns False if the
requested field name does not exist or the checkboxfield value does not match the actual field type in the report.

Public Property Get TM.ReportStepTitle() As Integer

Returns a constant that controls if the step title is included in the test report. See StepReportFlags above.

Public Property Get TM.ReportStepSummary() As Integer

Returns a constant that controls if the step summary is included in the test report. See StepReportFlags above.

Public Property Get TM.ReportStepComment() As Integer

Returns a constant that controls if the step comment is included in the test report. See StepReportFlags above.

Public Property Get TM.ReportStepResultTitle() As Integer

Returns a constant that controls if the step result title is included in the test report. See StepReportFlags above.

Public Property Get TM.ReportStepResultData() As Integer

Returns a constant that controls if the step result data is included in the test report. See StepReportFlags above.

Public Property Get TM.ReportStepAll() As Integer

Returns a constant that controls if the all step items are included in the test report. See StepReportFlags above.

Public Property Get TM.ReportRtfClear() As String

Returns a string that can be used to reset formatting and clear text in a RichTextBox.
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Public Property Get TM.ReportGraphWidth() As Long

Returns the width in pixels of the waveform graph created by the Meter step .

Public Property Let TM.ReportGraphWidth(ByVal Width As Long)

Sets the width in pixels of the waveform graph created by the Meter step .

Public Property Get TM.ReportGraphHeight() As Long

Returns the height in pixels of the waveform graph created by the Meter step .

Public Property Let TM.ReportGraphHeight(ByVal Height As Long)

Sets the height in pixels of the waveform graph created by the Meter step .

Public Property Get TM.ReportInputTextbox() As Long

Returns a constant that defines the Textbox type used for the TM.RunUserInput function "parameter”.
Public Property Get TM.ReportInputCheckbox() As Long

Returns a constant that defines the Checkbox type used for the TM.RunUserInput function "parameter".
Public Property Get TM.ReportInputListbox() As Long

Returns a constant that defines the Listbox type used for the TM.RunUserInput function "parameter”.

PPSC Object

Public Function TM.UpcGetProgramNameCRC(ByVal progNum As Integer, name As Variant, crc As Variant) As Boolean

Sets "name" to the output sequence file name and "crc" to the program CRC for the specified program. Returns False is no program is stored at
"progNum".

Public Function TM.UpcGetExecutingProgram() As Integer

Returns the currently executing program number. 0 is the Manual Mode program and -1 means no program is currently executing.
Public Property Get TM.UpcGetInfo() As String

Returns info about the PPSC you are currently connected (IDN, serial number, supported features etc).
Public Property Get TM.UpcGetSetup() As String

Returns the setup and configuration values of the PPSC.

Public Property Get TM.UpcGetProgram(ByVal progNum As Integer) As String

Returns the program values (Steady State and Transient) of the requested program.

Public Property Get TM.UpcGetkFactors() As String

Returns the kFactors calibration data of the PPSC.

Public Property Get TM.UpcGetProgZocCal() As String

Returns the ProgZo calibration data of the PPSC.

Public Property Get TM.UpcGetMeter(ByVal meterType As Integer, ByVal Refresh As Boolean, Data As Variant, dateTime As
Variant, Optional ByVal queryUPCForm As Boolean = True, Optional ByVal meterTemplate As String = "") As Boolean

Returns values for the requested meter type in "data". The available meter types are 0 - VIF, 1 - Volt Harmonic % Fund, 2 - Amp Harmonic %
Fund, 3 - Volt Harmonic Abs, 4 - Amp Harmonic Abs, 5 - Waveforms. If the requested measurement type is not supported by your PPSC, this
function returns false. If "Refresh" is true, metering is initiated and new values are returned in "data", otherwise the last measured values are
returned. "dateTime" is the time when the returned metered values were originally measured. If "queryUPCForm" is true, VIF metering first
reads the present PPSC output form then measures according to that form, otherwise is uses the last output form. "meterTemplate" is a sting of
30 "1"s and "0"s corresponding to 30 possible VIF measurement types. A "1" in that position requests that value be measured. The 30 metered
types are described below:

VIF Measurement String Index (Phase A, B, C)

Vrms(L-N) 1,2,3

Vrms(L-L) 4,5, 6

Irms 7,8,9

Ipeak 10, 11, 12
Icrest 13, 14, 15
KW 16, 17, 18
KVA 19, 20, 21
PF 22,23, 24
Frequency 25, 26, 27
Degrees 28, 29, 30

For example, setting "meterTemplate" to "111000111000000000000000000000" would measure Vrms(L-N) and Irms for all phases. Note that
the fewer the requested values, the faster the measurement. Trailing "0"s are optional. To maximize speed of repeated measurements, set
"queryUPCForm" true for the first measurement then false for subsequent measurements.

Public Function TM.UpcGetWaveform(ByVal wf As Integer, title As Variant, source As Variant, _
dateTime As Variant, comments As Variant, crc As Variant, maxVrms As Variant, _
rmsFactor As Variant, dcOffset As Variant, data As Variant) As Boolean

Returns waveform values of waveform "wf". "data" is set to an array of 1024 values ranging from -100 to +100 percent. The waveform values
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are shown in the Waveform Editor window.

Public Function TM.UpcSetWaveform(ByVal wf As Integer, title As Variant, source As Variant, _
dateTime As Variant, comments As Variant, data As Variant) As Boolean

Sets the values for waveform "wf". "data" is an array of 1024 values ranging from -100 to +100 percent. The waveform values are shown in
the Waveform Editor window.

For maximum performance and to reduce memory usage, it's best to set "source" to TM.UpcWaveformNoDatabase to prevent the waveform
from being added to the waveform reference database. It's also recommended you restore any waveforms you change back to a sine wave. To
restore a waveform to a sine wave, use TM.UpcGetWaveform(1, ...) to read waveform 1 (it's always a sine wave) then use TM.UpcSetWaveform
to reset it.

Note: TM.UpcSetWaveform disables the output.
Public Function TM.UpcGetEvents() As String

Returns a string of event tokens currently showing the Event Status Panel . The tokens (description) are "CAPTURE" (probe capture),
"ERR" (Error), "PON" (power on), "SHUTDOWN" (power source shutdown), "URQ" (user request), "IPROT" (current protect), "VPROT" (voltage
protect), "NR" (remote interface not responding) and "BSY" (remote interface busy).

Public Sub TM.UpcClearEvents()
Resets all events in the Event Status Panel .

Rich Textbox Objects

Scripts have access to three rich textbox objects. These are standard Visual Basic RichTextBox controls. Refer to the Microsoft documentation
for the available properties and methods. These controls allow you to create and manipulate formatted text and graphics. You can access these
controls using TM.RtfProgress, TM.RtfResults and TM.RtfTemp. The contents of TM.RtfProgress are shown in the step result tab and test report
when the script completes. Use RtfTemp for a scratch pad but keep in mind that the contents may be changed by other test manager objects.
RtfResults allows you to dynamically update the step result tab (like the Meter step does during data logging) while the script is running. You
should only update RtfResults if TM.StepResultSelected returns True for your script step. To initialize the contents of a rich textbox, use
TM.RtfTemp.TextRTF = TM.ReportRtfClear.

User Interface Object

This section defines the available methods and properties when building a custom user interface with the TM.RunUserInput function described
above. Refer to the script samples provided with PPSC Manager for additional information. User Interface objects begin with "UI". The user
interface can contain the following controls:

Control Name
Label
Frame
Button
staStatus
Text

Rtf
SButton
Graph
Number
List

Img

Pict
Combo
Check
ProgStatus

Description

Microsoft Visual Basic Label
Microsoft Visual Basic Frame
Microsoft Visual Basic CommandButton
Microsoft Visual Basic StatusBar
Microsoft Visual Basic TextBox
Microsoft Visual Basic RichTextBox
National Instruments CWButton
National Instruments CWGraph
National Instruments CWNumEdit
Microsoft Visual Basic ListBox
Microsoft Visual Basic Image
Microsoft Visual Basic PictureBox
Microsoft Visual Basic ComboBox
Microsoft Visual Basic CheckBox
Microsoft Visual Basic ProgressBar

Initially, a single instance of each control is available but not visible. With the exception of "staStatus", these controls are actually

arrays allowing you to add additional controls using the AddControl method described below. Even though all control properties and methods
are available to your script, the UI object uses the control "Tag" property to track control events so do not modify this property in your code. To
access a particular control index, property or method, for example, your script would use UI.Button(0).visible = true to change the "visible"
property of Button control index 0. Review the manufacturer's documentation for specific control properties and methods.

The staStatus control inherits panels from the PPSC Manager status panel plus you can add your own panels.

Public Sub UI.AddControl(baseControl As Variant)

Adds a new "baseControl" to the user interface window. "baseControl" can be any of the control names shown above except staStatus.

Public Property Get UI.Events() As String

Returns a series of [name,value] pairs of events for visible enabled controls in the user interface window since the last time this property was
read. The data pairs consist of the control name with index, event name and optional value. Repeatedly read UI.Events to monitor and respond

to user input.
Public Property Get UI.Data() As String

If a "parameter" string was supplied to the TM.RunUserInput function, this property returns [name,value] data pairs for all user input items.

Public Property Get UI.Result() As String
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Returns either TM.RunCodeDone, TM.RunCodeStop or TM.RunCodeFailed corresponding to the button pressed by the user.
Public Sub UI.Form_Resize()

Forces items on the user interface window to resize.

Public Property Get UI.Visible() As Boolean

Returns true if the user interface window is visible. The user interface windows changes to invisible after the user presses the "Pass", "Stop"" or
Fail" button or presses the close box.

Public Property Get UI.UserTop() As Long

Returns the top coordinate of the user interface area.
Public Property Get UI.UserLeft() As Long

Returns the left coordinate of the user interface area.
Public Property Get UI.UserWidth() As Long
Returns the width of the user interface area.

Public Property Get UI.UserHeight() As Long
Returns the bottom coordinate of the user interface area.

Note: User controls should be positioned within the area defined by UserTop, UserLeft, UserWidth and UserHeight.

File Dialog Object

Scripts have access to the File Dialog object. The File Dialog object begins with "FD" and is based on the Visual Basic CommonDialog control.
Refer to the Microsoft documentation for the available properties and methods.

Steady State

The Steady State step allows the test sequence to set the power source output voltage, frequency, phase, waveform, output form, coupling and
current limit.

Use Import... in the step table context menu to import output sequence files into the step table. Output sequences contain steady state and
optional transient values. These appear as two separate rows in the Step Table linked together. Clicking on the steady state step shows the
values in the Context Area. Red text indicates values outside the limits defined in the Preferences tab or values not supported by your power
source (i.e. Form or Coupling). Click the Preferences tab to view and edit the limits. Note that the limits apply to all Steady State and Transient
steps in the test sequence. You can delete the transient step if you only want the steady state values to be used in the test.

The test sequence will not run steps that contain invalid values. When running a steady state step, the test sequence stores the output
sequence in one of the programs you specified in the program list in the Preferences tab. It then executes the steady values and enables the
output.

To edit the steady state values, double click the steady state step in the step table. The output sequence window will appear allowing you to
make changes. Click the Save button in the output sequence window toolbar to save the changes to the test sequence. Test sequences store the
actual contents of the output sequence you imported. This means changes to the Steady State or Transient steps in the test sequence do not
affect the original output sequence file.

The Context Menu allows you to save the steady state values to a Rich Text (*.rtf) or Plain Text (*.txt) file. The text you enter in the
Comment box automatically appears in the step table and test report.

Preferences Tab —|

Dbiectivel Preferences & Step Valus/Comment lStep Fresult
Step 1 - [ Steady State

Phaze Yaltz Waveform Degrees
120000000 1-Sine
B 120000000 1-5ine 120
120000000 1-5ine 240
Context Ares ——
Form: 3 Coupling: DIRECT Context Menu — cape
Frequency; B0.000000 Current Limit; 13.2333333 Ampsz ot
Tranzient: Time bazed, 2 segments Ot
CRC: 31099
r Comment
Corment; |A|;.|;.|_|,| narinal voltage —
Idle Step Total Elapzed Remaining
Taof2 00:00:08.0000 | 00:00:00.0000  00:00:08 0000
I 12 E #E D | 1.0 00:00:00.0000 | 00:00:00.0000  00:00:00.0000
Step Descriplion Yalue Comment Reszult
Step Table — [w| 1 E} Steady State Wa=120.0b=120.0'Vc=120.0 F=E0.0 Apply nominal voltage
2l Transient Infinite 8.0 Owervaltage Surges
Timer

The Timer step inserts a delay in the test sequence. The Timer step design window is shown below.
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Dbiective] Preferences  Step Yalue/Comment l Step Flesull]

Step 1 - Z Timer
HOURS: MIN : SECONDS

Tirme Controls —l—Dil |2_i| 3n i|~

— Time
— Commant
Comment: |.-’-‘n.||0w LUT to settle =
?tlén ETJ[D[IE:[ Idle Step Total Elapsed Remaining
" 1 1of1: 0 00:02:30.0000 | 0CeOC:00.0000  O0:02:30.0000
| e & | ¥ 10 00:02:30.0000 | 00:00:00.0000  00:02:30.0000
Step Deszcription Yalue Comment Reszult
Step Table — 1 E Tirner 0000:02: 30 Allaw UUT to settle

Use the Time Controls to enter the desired delay time. The SECONDS value can be entered in SS.SSSS format. The time value is also shown
in the value column of the step table. When a test sequence runs a Timer step, the progress/time indicators update. Pressing the Stop Button
in the Run Toolbar stops the test with "Stopped" results. When the Timer step is allowed to complete, the test sequence proceeds with the
next step.

The text you enter in the Comment box automatically appears in the step table and test report.

Transient

The Transient step allows a test sequence to vary the power source output voltage, frequency and waveform at precisely defined intervals.
Use New->Transient in the step table context menu to add a transient step to the step table. Transients are defined in output sequences. Refer
to the Steady State step for instructions on importing output sequences into a test sequence.

Output sequences contain steady state and optional transient values. These appear as two separate rows in the Step Table linked together.
Selecting the transient step shows the values in the Context Area. Red text indicates values outside the limits defined in the Preferences tab
or values not supported by your power source. Click the Preferences tab to view and edit the limits. Note that the limits apply to all Steady State
and Transient steps in the test sequence. You can delete the transient step if you only want the steady state values to be used in the test.

The test sequence will not run steps that contain invalid values. When running a transient step, the test sequence stores the output sequence in
one of the programs you specified in the program list in the Preferences tab. It then enables the output then triggers the transient. When the
transient completes, the power source returns to the steady state values. Pressing the Stop Button disables the output, stops the transient
then return the power source to the steady state values. Since running a transient step is simply triggering the transient portion of the output
sequence, you can add as many transient steps as you want. You can also add other step types (Meter, User Prompt, Timer, etc) between the
steady state and transient steps.

To edit the transient values, double click the steady state or transient step in the step table. The output sequence window will appear allowing
you to make changes. Click the Save button in the output sequence window toolbar to save the changes to the test sequence. Test sequences
store the actual contents of the output sequence you imported. This means changes to the Steady State or Transient steps in the test sequence
do not affect the original output sequence file.

The Context Menu allows you to save the transient values to a Rich Text (*.rtf) or Plain Text (*.txt) file. The text you enter in the Comment
box automatically appears in the step table and test report.

The time estimate in the progress/time indicator and step table value column is based on the transient time.
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[x

Infinite Transient

The output sequence window allows you to specify an infinite number of events for a transient. Since the total transient time is the event time
multiplied by the number of events, this means the total transient time is infinite. Infinite transients are useful if you need to precisely vary the
power source output over an extended period of time. However, using an infinite transient in a test sequence would prevent the test from
proceeding past the transient. The only way to cancel it is to press the stop button in the Run Toolbar.

The transient step allows you to override an infinite transient by specifying an optional Min Time and Max Time you want the transient to run.
Shown below is an infinite transient step with a min and max time limit. The time values are in HH:MM:SS.SSSS format. The estimate shown in
the progress/time indicator and step table value column is based on the max time.

[x

When an infinite transient is running, the Transient Prompt window appears as shown below.
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The window uses the comment text for the Transient Prompt Message and shows the transient progress. Stopping a transient before the min
time is reached will stop the test. You must press the Pass button before the max time is reached, otherwise the test will stop. If you only enter
a max time limit, the transient step will pass when Max Time is reached and the test will proceed to the next step.

The title bar of the window shows the step number and test sequence file name. If the test sequence is part of a test plan, the test plan step
number and file name are shown first.

User Input
The User Input step allows the test sequence to ask the user to enter one or more values. Shown below is the User Input design window.
Dbiective] Preferences  Step Yalue/Comment l Step F!esult]

Step 1 -= User Input

Preamble — Preamble: [Enter values for the follawing items:
# Prompt Type Initial ¥alue M Report Field
1| Cugtomer [abl Texthos CUSTOMER
Input T able — 2| Repair W Checkbox Off REPAIR
3 Technician Ligtbon Dan TECHMICIAN
Right-click "#"' column in table to add/remove item. Drag "8 column to reorder rovs, Und [l. e
Test Report — g Feport Template: Certificate ndefined Fiel
Template r Comment

Cornrment: |Get Infa =1

g‘t';n TBTJtDt"::[ Idle Step Taotal Elapsed Remaining
R 1 1of1: 1 00:00:00.0000 | 00:00:00.0000  0O0:00:00.0000
| e & | C¥ 10 00:00:00.0000 | 00:00:00.0000  0C:00:00.0000
Step Description Yalue Comment Result
Step Table — 1 Uszer [nput T echnician, Customer, R epair Get Info

The Preamble is the message displayed at the top of the User Input window (shown below) to provide instructions to the user. The input table
contains the items you want the user to supply when the step runs. To add or delete items (rows), right-click in the step column (#) and the
input table context menu appears as shown below. New rows are added after the row you clicked the mouse. To add a row at the beginning,

right-click the table header. To add a row at the end, right-click the last row. To rearrange rows, click the row in the step column (# ) and drag
it to the new position.

Add

Irnpork
Export

The Prompt column is the title or brief description of the input row. The Type column shows the input type. Clicking the type column for a
particular row displays the Input Type menu.
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Textbox -

Checkbox .

Listbox

There are three different input types. TextBox is a simple text entry value. CheckBox is an On/Off value and ListBox is a menu that lets the
user select from a list of choices. The Initial Value column lets you specify the initial value (TextBox text, CheckBox state and ListBox
selection) that is shown when the user input step runs. To create a list for a ListBox, enter the text for the first item then press the Enter key.

Repeat these steps for each additional item, then select the desired item you want as the initial choice. To remove an item from the list,
first select the item then press the Delete key. You can also use the Delete key to remove the initial value for a TextBox item.

Note: A comma (",") character in a TextBox or ListBox will be replaced with a space. Always use "." for a numeric decimal separator.

Report Field

When a test sequence runs, the test report file is updated with the results. Test reports are based on template files created by MS Word. The

template file used by the test report window is shown in the design window (top of this page) below the input table next to the report icon
. Clicking this icon activates the test report window. Refer to the Test Report topic for more information on creating and selecting test report
templates.

If the template file contains form fields, clicking the Report Field column in the input table displays a menu that allows you to select the form
field to store the information input by the user. Items in red mean that field is Undefined in the selected template file. Either the wrong
template file is selected or the file was changed and this field no longer exists. To remove a form field for a row, click the report column for that
row then press the Delete key.

CUSTOMER -

Comment

The text you enter in the Comment box automatically appears in the step table and test report.

User Input Window

When the test sequence runs a user input step, the user input window appears as shown below.

Step Mumber Test Sequence Mame
&f Step 1 - User Input [Sample Test] E|E|[E|
\?/ Enter values for the following items: Preamble
Custarmer
Fiepair| [ Checkbox

Technician| Dan

I— — Input Table

@ Stop Q Fail 0 Pazs

The Preamble and Input Table show the values from the design window. The input table is automatically filled in with initial values (including
items and selection for the ListBox) if specified. Clicking a Checkbox toggles the checkbox state. Note that the Report Field column is not
shown. This is because the value input by the user is automatically stored in the report field (if any) specified in the design window.

After the user enters the values, pressing the Pass button causes the test sequence to proceed with the next step. Pressing the Fail button
stops the test with "Failed" results. Pressing the Stop button (similar to pressing the Stop button in the Run Toolbar) stops the test with
"Stopped" results. In all three cases, the values entered by the user are stored in the test report.

Note: A comma (",") character entered in a TextBox will be replaced with a space. Always use "." for a numeric decimal separator.

The title bar of the window shows the step number and test sequence file name. If the test sequence is part of a test plan, the test plan step
number and file name are shown first.

Test Plan Step Mumber Teszt Plan File Mame

&f Step 3.1 - User Input [Sample Plan] [Sample Test] E|@|[z|

Test Sequence Step Humber Test Sequence File Hame

User Prompt
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The User Prompt step allows the test sequence to ask the user to perform some task such as verifying UUT operation or changing the test
configuration. Shown below is the User Prompt design window.

Dbiective] Preferences  Step Yalue/Comment l Step F!esult]
Step 1 - @ User Prompt

Meszzage...
Context &rea ——
Load...
Contest Menu = cque.
r Commment Gata,..
Comment; |Eheck operating state —
Qtzn gaﬁlgsl Idle Step Total Elapsed Remaining
R 1 Tafl 00:00:00.0000 | 00:00:00.0000  O0:00:00.0000
' H & | E¥ 10 00:00:00.0000 | 00:00:00.0000  00:00:00.0000
Step Deszcription Yalue Comment Reszult
Step Table — 1 @ Uszer Prampt teszage. . Check operating state

The context area contains the message text displayed to the user when the step runs. You can type directly into the context area or copy and
paste text or graphics from another application. Right-clicking the context area displays the Context Menu. You can Load or Save text from a
Rich Text (*.rtf) or Plain Text (*.txt) file. Goto... shows the current cursor location and allows you to position the cursor to a particular line and
column.

The text you enter in the Comment box automatically appears in the step table and test report.

User Prompt Window
When the test sequence runs a user prompt step, the user prompt window appears as shown below.

Step Number Test Sequence Mame

%) Step 1 - User Prompt [Sample Test] E|@|g|

\“:/ Message...

e Fail o Paszz

Pressing the Pass button causes the test sequence to proceed with the next step. Pressing the Fail button stops the test with "Failed" results.
Pressing the Stop button (similar to pressing the Stop button in the Run Toolbar) stops the test with "Stopped" results.

The title bar of the window shows the step humber and test sequence file name. If the test sequence is part of a test plan, the test plan step
number and file name are shown first.

Test Plan Step Mumber Test Plan File Mame

%) Stap 3.1 - User Prompt [Sample Plan] [Sample Test] E”'E|[Z|

Test Sequence Step Mumber Test Sequence File Name

VISA

The VISA step allows the test sequence to perform generic instrument control and monitoring. It's primarily designed for use with instruments
that support message based communication using the SCPI standard. The VISA step design window is shown below.
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Dbiective] Preferences  Step Yalue/Comment l Step Result ]— Imstrument B esponse

Step 1 -2 VISA
Resource Yalue Read Write Yalue
Hex$urbcle =1 Interface| GPIB Timeout [meec) G000
e GPIB Board Termination Char 10
Primary dddress| 1 Send EMD [wiite] res
Secondary Address Supprezs EMD [Read) Mo
Command| *IDH?
FRead/w/rite Response| Fead
Table
r Comment
Comment: |Get Device [0 and Serial Humber =
Idle Step Total Elapsed Remaining
Tafl: 00:00:00,0000 | 00:00:00.0000  0O0:00:00.0000
| e & | ¥ 10 00:00:00.0000 | 00:00:00.0000  00:00:00.0000
Step Deszcription Yalue Comment Reszult
Step Table — 1 EUIS!—\ GPIB:1:IMSTR =DM Get Device |0 and Serial Mumber

The Resource Table defines the interface settings used to connect to the instrument. The items shown in the resource table vary depending on
the interface type you select. Clicking the "Interface" value column displays the Interface Menu.

S

The Interface menu lets you select from a list of hardware interfaces. You can use Measurement & Automation Explorer (MAX) available from
National Instruments to view, test and configure the installed hardware and software interfaces on your PC. Note that some items in the
resource table are optional and can be left blank.

The Read/Write Table defines the communication settings to use with the instrument. The "Timeout (msec)" value is the maximum time the
VISA step will wait for the instrument to complete the command or provide the response. The "Command" value is the command to send to the
instrument. If the instrument command generates a response, choose "Read" for the response otherwise choose "None". The response is shown
in the Step Result tab and included in the test report.

The text you enter in the Comment box automatically appears in the step table and test report.

Test Plan Window

Test plans manage and simplify complex tasks by allowing you to link together a series of test sequences into a single test. Test sequences
consist of one or more test steps designed to run a test, automate a task, or control and monitor your power source or other instruments. The
results of a test sequence and test plan are stored in the test report .

When you open an existing test plan file or create a new one using the Test Manager button in the PPSC Studio window, the test plan window
appears as shown below.
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Interface Connection File: Mame

Title Bar ﬁ Test Plan - SIM::141517_v500 - Sample Plan.tpl*

Tabs —f- Dbjective l Preferences ] Step Info ] Step Result

Sample Test Plan

Contest Area

Teszt plans manage and simplify comples tagks by allowing you to link together a senies of test sequences into a gingle test, Test sequences
consist of one or more test steps designed to run a test, automate a tazk, or control and monitor your power source of other instuments. The
results of a test sequence and test plan are stared in the test repart .

Load...
The D‘.al to define what the Test Sequence is to accomplizh or perform, In this field you can paste [Chl] pictures or text from
othd  FEVEL int in your report.
Context Menu Goto...
i] Time and Progress Indicators
Run State Running Step 3... Step Total Elapsed Remaining
Fof 4; == 00:06:304118  00:01:07.4118  00:05:23.0000
Fun Toolbar — 3 & 3 3 —— 00:00:10.2000  00:0C:07.2000  00:00:03.0000
Step Test Sequence Steps Time Results
1 Failure Sirmulation. tzg 13 00:00:56.211 80 Pazzed
2 Specification ABC Compliance. tsq 1 O0:00:04.0000 o Pazzed
Step Table 3 -u__}l Sample Test tsq b 0000102000 * Running...
4 hultimode Configuration, tzgq F 0 0005200000
Ewent Status Panel [= Program 92 - Sample Test Step 5.fm3
Title Bar

The title bar shows the interface used to connect to your PPSC and the test plan file name. An "*" at the end means the file is currently being
edited and the changes have not been saved.

Objective Tab, Context Area and Context Menu

Selecting one of the tabs updates the Context Area with that item. In the above example, the Objective tab is selected. The objective is
intended as a brief summary or description of the test plan and is automatically included in the test report. You can type directly into the
context area or copy and paste text or graphics from another application. Right-clicking the context area displays the Context Menu. You can
Load or Save the objective from a Rich Text (*.rtf) or Plain Text (*.txt) file. Goto... shows the current cursor location and allows you to
position the cursor to a particular line and column.

Preferences Tab

The Preferences tab shown below, displays general settings and file information for the test plan.

Preferences l

Protect File — v Allow Edit  Password:

File Path: C:%Wisual Basic Projectsh JPC SettingshTest Manager'.Sample Plan tpl
Lazt Updated: 07/25,/2007 17:56: 36
Fepart Template — Repoart Template: | Marual <Blank:

File Info

You can protect a test plan from inadvertent changes by unchecking the Allow Edit checkbox. For additional security, you can assign a
Password. Once a password is assigned, you will be prompted to entered it in order to allow editing. The File Info section shows the full path
of the test plan database file and the last time it was updated.

The Report Template shows which template is used by all test sequences in this test plan. This is useful if the test sequences update form
fields in the report or you want the test plan to always use a particular template. If this item is red, that template file is missing from the
Templates folder (typically "C:\Program Files\PPSC Manager\Test Reports\Templates" or "C:\Pacific Power Source\PPSC Manager\Test
Reports\Templates"). Pressing the Load button initializes the report with that template (if it's not already loaded). Clicking in the report
template text box displays a drop-down list of template files installed on your computer that you can select. The "Manual" selection means the
test sequences use whatever template file is currently loaded. An "*" means the test report has been updated and changes have not yet been
saved. Note: The test plan report template overrides the report templates specified in the test sequences.

Step Info and Step Result Tabs

These tabs relate to the step selected in the step table. The Step Info tab is shown below.
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Step Info l

Step 1 - & Failure Simulation.tsq

File Path: C:%Wisual Basic Projects\JPC Settingsh T est ManagersFailure Simulation tsq
Last Updated: 07/04,/2007 18:01:38
Total Steps: 19 Dizabled Steps: 0 Total Tire: 00:00:56.2118

The Step Info tab shows the full path of the test sequence database file and the last time it was updated. Test plans only contain references to
test sequence files, not the actual file contents. Test plans maintain "relative" path relationships with test sequence files. This allows the test
plan and test sequence files to be moved to a different location or PC, as long as the files retain the same location relative to each other.

The Step Result tab shows the result icon and title (Passed, Failed, Stopped, Skipped), date/time the step completed and the elapsed time the
step completed from the beginning of the test. If a step fails, the results also include the error description.

Run State

The Run State section above the Run Toolbar shows the current status of the test. The various run states are shown below.

Idle No test or steps have completed or are currently
running.

Running Step n... step "n" is currently running.

The test was stopped. The results column in the step
table shows which step was stopped. A test is stopped

Stopped by pressing the Stop button in the run toolbar or the
Stop button in a User Prompt, User Input or Transient
Prompt dialog box.

The test failed. The results column in the step table
Failed shows which step failed. Click in the results column for
that step to view additional information.

The test or selected step(s) have successfully

Done completed.

Run Toolbar

The table below describes the buttons in the Run Toolbar. Some items (like Run Step ) require one or more selected rows in the step table.
Running a step runs the entire test sequence for that step. To run an individual step in a test sequence, open the test sequence file (double-click
it in the test plan step table), then use the run toolbar in the test sequence window .

|} Start - Clears the test report then runs the entire test starting from
step 1 (regardless of which step is currently selected).

i+

Continue - Resumes the test starting with the currently selected row
(step). The test continues to the last step.

Run Step - Runs the selected step(s) then pauses. Run Step is
convenient for testing and troubleshooting.

Run To Next - Runs the selected step. When the step completes,
the test pauses with the next row selected. Run To Next allows you to
"single step" through a test sequence.

i

Show Running Step - When a test is running, pressing this button
3 selects and shows the currently running step, scrolling the step table if
necessary.

@ Stop - Stops the test and disables the power source output.

9 Show Report - Shows the test report window

Running a test using Start first initializes the test report then appends the test data to the report after each step completes. This creates a
clean test report each time the test is run. Running a test using the other controls does not first clear the test report, making it easier to
troubleshoot (single step etc) a test.

Time and Progress Indicators

The upper time and progress indicator shows the values for the entire test (all enabled steps) and the lower one shows the values of the
selected step(s). The total time values update as step rows are selected making it easy to see when that step begins relative to the start of the
test, even if a test is not running. The total time values take into account if step rows are not enabled (step checkbox not checked). Time and

progress indicators are updated as the test runs. Step times are estimates based on the test sequence and system performance. Time values
are shown in HH:MM:SS.SSSS format. The actual elapsed time of each step is recorded in the test report.

Step Table
Refer to the Step Table topic for more information.

Event Status Panel
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Refer to the Event Status Panel section for more information on these items.

File Menu and Toolbar

The file menu and MDI toolbar (shown below) allow you to create a New test plan, Open an existing file, Save or Save As... (to a different
file) or Revert the test plan to the last saved version. The Save and Revert items are only enabled if the test plan has been edited but not yet
saved (the file name in the title bar shows an "*" at the end).

D & H & &

Te A

Qpen...

Save
Save As,.,
Rewvert

Exit

Test Plan Step Table

The step table shown below appears at the bottom of the Test Plan window . The steps in the table are links to test sequence files stored in the
Test Manager folder (Typically "C:\Program Files\PPSC Manager\Test Manager" or "C:\Pacific Power Source\PPSC Manager\Test Manager").
Double-clicking one of the test sequence files in the table opens the test sequence window , allowing you to view or edit the values.

Step Test Sequence Steps Time Results
[w] 1 Failure Simulation.tzgq 13 0000BE 2118
2 Specification ABC Compliahce.tzg 1 00:00:04.0000
3 & Sample Test.tsq 5 0000102000
4 Multirnode Configuration.teg S 00:0%:20.0000

File: Status |con

Adding or Removing Steps

If you right-click in the step table, the step context menu appears as shown below.

Add...

Cut Chrl+
Copy Chrl+HiZ
Faste Chrl+Y
Delete DEL

Select Al Chrl+a,

Clear Results

The menu items apply to the currently selected step(s). New steps are added or pasted after the selected step. To add a step at the beginning,
first click the table header. To add a step at the end, first select the last step or click the blank area at the bottom of the table. The items in the
step context menu are described below.

Add Displays a file open dialog box. The test sequence file you
select is added to the table.

Cut Copies the selected steps to the clipboard and then
deletes them from the table.

Copy Copies the selected steps to the clipboard.

Paste Pastes the clipboard after the selected step.

Delete Deletes selected steps.

Select All Selects all steps.

Clear Results Clears the results column of the selected steps.

Step Table Columns

The columns in the step table are described below.

Step enable checkbox and step number. Steps that aren't
checked are skipped when the test sequence runs.

Step Unchecking a step is a convenient way to temporarily
disable a step while troubleshooting or reconfiguring a
test.

Test Sequence Shows the File Status Icon and test sequence file name.
Refer to the test sequence file status section below for
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more information.

The total number of steps in the test sequence. Numbers
Steps in jtalic mean the test sequence contains one or more
disabled steps.

Time The time estimate to run the test sequence.

Shows the results state (Pass, Fail, Stopped, Skipped) the
last time this step was run. It also shows if a step is
Result currently running. Clicking in the results column for a
particular step automatically selects the Step Result tab in
the test plan window, providing additional information.

Test Sequence File Status

The test sequence file status is shown in the Test Sequence column of the step table. The table below shows the status of various conditions.

S ample Test tsq The test sequence file exists but is currently not
loaded.
o The test sequence file is currently loaded. Test
] Sample Testtsq sequence files are automatically loaded when they are
run or opened (double-click).

The test sequence file is loaded and currently being
edited (*).

The test sequence file is missing. Use the Step Info
.ﬁ Sample Test.tsq tab in the main test plan window to view the file path
the test plan expects.

The test sequence contains invalid values or values not
supported by your power source. Double-click the file

— to view or edit the values (opens test sequence
window ). Note that the test plan only checks for
invalid or unsupported values when the test sequence
loads or runs.

Test Report

The Test Report window allows you to view and print test reports created by a test sequence or test plan. To access the test report window,
click the Report icon in the Run Toolbar in the Test Plan or Test Sequence window.

Idle

Staltlcon—l} E @ [¥— Report icon in Run Toalbar
|

Test Sequence or Test Plan Bun Toolbar

Toolbar and File Menu

The top of the test report window includes a File menu and toolbar as shown below.

] Fil=
X ppSC Manager v1.0.0
R Blank
File Window Help anl .
Qper, .. Zertificate
O |- = E] % Engineering Eval
v Template Sample
Bl Save As.., i i
Certificate
Engineeting Eval v Page Layout
v Template Sample Page Parameters. ..
Print Setup...
Print Preview
Prink...
Exit

The New item allows you select one of the template files stored in the Test Report template folder (typically "C:\Program Files\PPSC
Manager\Test Reports\Templates" or "C:\Pacific Power Source\PPSC Manager\Test Reports\Templates"). You can use MS Word to create RTF
files to use as test report templates. Template files can be blank or contain introductory text, graphics, form fields, page/paragraph/character
formatting, page header and footer (page numbering, date etc). Selecting a new template file or pressing the New button creates a new test
report based on that template file. The form field names you assign in MS Word (field bookmark) are the form fields that are available to the
User Input step. A sample test report initialized from a template file is shown below.
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File Mame

“ Test Report - untitled. rtf*

PACTFIC POWEE SOUERCE, INC.
17652 Fitch
Irvine, CA 52614

CUSTOMER:

TECHMNICIAMN:

" EEPAIE

The Open item in the File menu and toolbar allows you to open an existing test report to view or print. The Page Layout and Print items allow
you to configure the page properties for view and printing. The Save item is enabled after the test has run allowing you to save it to a file. Save
As is used to save a new test report for the first time or save an existing report to a different file.

Test Results

Running a test sequence or test plan appends the results of each step at the end of test report. Running a test sequence from the beginning
(using the Start icon in the Run Toolbar ) initializes the test report from the selected template file then adds the test sequence Objective and
Preferences. This creates a clean report each time the test sequence is run. Running a test sequence using the other controls does not clear the
test report or add the Objective or Preferences, making it easier to troubleshoot (single step etc) a test.

After each step runs, the information about that step is appended to the test report as shown below. This information includes the Title, Value,
Comment, Result and Data of each step.

Title Step 2 - (. Meter [Sample Test]
Type: V.| F, Power Form: 3 |f Outzide Limitz: F ail Samples: 1 Interval 1.0zec
Phase Yrms Irms
i) e Tes
< 120600 <=25000
> 119,500
Ve B Tes Tes
< 120600 <=25000
> 119,500
E Tes Yes
< 120600 <=25000
> 119,500
Comment Comment Check Yoltz and dmpsz
Result OPassed - 07f25/2007 14:51:18 [Elapsed Time HH:MM: 55 = 00:00:01.9414]
Phase  VYrms[L-N] Irms
Diata A 120.000 0.000
B 120.000 0.000
E 120.000 0.000

Title includes the enable checkbox, step number, icon, type and test sequence file name. Value and Comment are the test sequence
information from the Step Value/Comment tab (design window). Result shows the result icon, title, date/time the step completed and the
elapsed time the step completed from the beginning of the test. Note that not all steps produce data. The data also includes any errors that
occurred running the step. Result and Data are also shown in the Step Result tab in the test sequence window .

Test Plan Step Title

When a test sequence is part of a test plan, the step Title in the test report shows both the test plan and test sequence step numbers and file
names.

Test Plan Step Mumber Test Plan File Hame
|
Step 1.2 -~ Meter [Sample Plan] [Sample Tesf]

Test Sequence Step Humber Test Sequence File Hame

Controlling Report Information

A Script can use the TM.StepReportFlags method to control the information added to the test report for any step. The default setting is to
include all information (Title, Value, Comment, Result, and Data).
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Introducing PPSC Control

The PPSC Control window allows you to directly control your PPSC through the remote interface. In addition, you can monitor the status of your
power source and view metered values like output voltage, load current, waveforms and harmonics. PPSC Studio also allows you to access all
items in the PPSC Control window.

Note: Because PPSC Control allows you to make immediate changes to your power source, you should carefully consider the effects changing a
particular setting (e.g. output voltage) may have. To minimize problems, you should instead use PPSC Studio to control your PPSC. PPSC Studio
provides many safeguards and guides you into entering values that are appropriate for your power source.

Use the PPSC Control Connection Setup window to connect to your PPSC.

PPSC Control Connection Setup

Before PPSC Control can communicate with your PPSC, you must specify the interface connection. The steps below describe how to connect to
your PPSC.

1. Press the PPSC Control icon in the toolbar

2. The PPSC Control Setup window appears as shown below. In this example, the GPIB interface tab was selected. Click on the tab
corresponding to the interface connection of your PPSC then enter the appropriate communication settings. You can view or change the
remote interface settings currently programmed in your PPSC by pressing Fn 3,3 on the PPSC front panel.

3. Specify the cache file that will be created when controlling your PPSC. The default cache file name automatically assigned for you should be
fine for most applications.

4. After you specify the appropriate connection settings, press the Connect button.

: L PPSC Control Setup o] 2 (=]
L&N Seral | Simulate |
Syztem Mode
I:om_munication 2 Board Mumber: |0 j‘ AR
Settings ) } (= Standard
Device Primarg dddrezs: |2 :‘
UPC
Compatible

Cache Settingz To File

Cache flets —— Change... C:\Pacific Power Source\PPSC Manager\PPSC Cache mdb

store LIPC settings

Connect

The progress of connecting is shown in the window. When the connection process completes, the PPSC Control window appears. Also a PPSC
Meter window appears that allows you to view all PPSC measured values.

Simulation Mode

In addition to being able to connect to your PPSC using either a GPIB or Serial interface, you can connect to a virtual PPSC using a simulation
file. Simulation files are nothing more than PPSC Settings files and can be created using the Read PPSC Settings icon in the toolbar. Simulation
files should be stored in the "Simulate" folder located in the same directory as the PPSC Manager application (typically "C:\Program Files\PPSC
Manager\Simulate" or "C:\Pacific Power Source\PPSC Manager\Simulate").

Simulation files are handy if you want to run your PPSC "off-line". You can then upload your changes to your PPSC using the Write PPSC
Settings icon in the toolbar. Shown below is a example of the PPSC Control Setup window with the Simulate tab selected.
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[

E,_; PPSC Control Setup

LaN | GRIE | Seral § Simul

Browse... | C:\Pacific Power 5... ManagerhSimulate
133863 +520.mdb

Simulation file

I504FA-2L_+3.7-13.1.13mdb

r Cache Settingz To File

Change.. C:hPacific Power SourcebPPSC ManagerPRSC Cache mdb

Connect

PPSC Control Window

After you connect to your PPSC using the PPSC Control Setup window, the title bar of the window shows the interface connection and the cache
file name you specified. The PPSC Control window is similar to the View/Edit PPSC Settings window except changes you make immediately take
affect. Another difference is there is now a Control and Event Panel at the bottom of the window. A series of tabs at the top of the window
displays panels related to various PPSC settings.

Operation

The PPSC Control window automatically sends values as you update them, then immediately queries them to verify. Initially after connecting
to your PPSC, none of the programs, waveforms or setup values are read. When you first select a panel (or item), the PPSC Control window
notes that this view has not been queried, so it sends the necessary commands to your PPSC to read the values. These values are then stored in
the cache file specified in the Connection Setup window. The cache file minimizes the communication activity with your PPSC, increasing the
navigation speed of the views. The PPSC Control window uses the stored values in the cache file to display the items in the various panels. You
can manually update the cache file by pressing the Refresh button located in the control panel at the bottom right of the window. This forces
fresh values to be read from your PPSC. This normally isn't necessary unless you change a value using the PPSC front panel, causing PPSC
Control to get out of sync.

Click in the list below for more information on the various panels in the PPSC Control window.

Info (shown below)
Setup

Programs
Waveforms

Text Dump

Probe and Capture

Info Panel

The Info panel is the initial tab selected after you connect to your PPSC. The Info panel shows basic information and capabilities about your
PPSC. Some of the items like "ProgZo", "Execute Phase" and "Current Protect" are related to a particular firmware MOD or assembly. Firmware
MODs are customer specific options that are installed at the factory. Some features are not supported by older firmware versions and are shown
in red . Refer to the Firmware Versions section for information about features not supported by older firmware.
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Interface connection Settingz cache file
£} PPSC Control - ASRL5:INSTR - PPSC Cache.mdb o @ |
e l Setup] F'lograms] Waveformsl Text Dumpl F'robe]
Tahs

Date File Created: 05/11/2016 14:01:56
FP5C Studio Version: 1.0.0
Device Identity: PPSC 31504F--2L 000000071 8.16-FP0.14.2
Model: 31504F<-2L
Azzembly: Mone
Firrware Rew: 816-FPO.14.2
MOD: Mone
Serial Hurnber: 00000007
SCPI Verzion: 1932.0
Farmz Supported: 1,2,3
Extended Queny: ez
Program Catalog: Mo
Supports ProgZo: Mo
Execute Phase: No
Current Frotect: ves
Supports HAS: Mo
"W aveform Banks: 1
b ax W awveforms Per Bank: 16
Frequency Flange: 15.000 - 1200.000
oltage Range: 0,000 - 300,000

1, T ; P

manUsL MODE  [Output | Trans [ @] B 1% ] 7]
| I

Program Status Cantral panel

Refer to the Control and Event Panels section for more information on these items.

Setup Panel

The window below shows the PPSC Control window with the Setup tab selected. If certain items are grayed, it means your PPSC does not
support that feature. Items shown in red indicate the firmware in your PPSC does not support querying that value. Refer to the Firmware
Versions section for information about the defaults PPSC Manager substitutes for these values.

Refer to the Control and Event Panels section for more information on these items.

Programs Panel

The Programs panel in the PPSC Control window allows you to view or change any program stored in your PPSC including the Manual Mode
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values. Select one of the programs in the list to view the steady state and transient values. If a particular program is not stored, the steady
state and transient items do not appear when that program is selected. Stored programs are typically shown in black text and gray text means
no program is stored at that location. With older versions the firmware, PPSC Control cannot determine in advance which programs are stored
until you select it. Clicking the Execute button executes the selected program.

You can right-click a program in the list to display the Program Context Menu. This menu allows you to create or delete a program, import or
export a program from a file, print text values of the program to your printer or add a transient.

When you right-click a transient segment, the program context menu also allows you to delete the selected segment or add a new one. The
transient button in the Control panel at the bottom right of the window will trigger the transient. Note that you must first execute a program
before triggering it's transient. Also, the Manual Mode program cannot contain a transient.

The Link/Unlink icon is available for certain columns in the tables. This allows you to set the values for all phases independently or as a group.
To change Link/Unlink , click in the column header. You can also selectively link items using the row checkboxes.

The Program Preview button is described in the Program Preview section.

HI-PPSC Control- GPIB0::1 - PPSC Cache.mdhb

Info ] Setup] kFactors Programs ]W’avefnrms] ProgZo Cal] Te:-:tDump] F'robe]
Mol Mode = Frogram 1 Steady State Values
=] Program 1 Fom |3 «| Freq[60000000  fim: (13333333
mm-mmlmpurt Pragram. .. IRECT =
P [=] Program 2 &= Link
rogram contest Export Program... I
i B Seome : 1R |Jriliek
H Seqme Prink...
B Seome  pelote S i 3 Woltz B2 ayveform BIE Degrees
FogemBl i | 120.000000 1 0
g o ] Hizakosament 1120000000 10 120
sFagtan | c/® 120000000 100 240
Preview: Button —
Execute button —
Tranzient Tranzient Segment 1
Events; |1 Freq: |G0.000000 Duration: (0.1000 Sec
[ Auto RMS Phaze|== VDItleE)Waveform
Segments: 1 4| 150000000 1
felineBased B| 150000000 1
Fe e C| 1590.000000 1
fa1] Q L2 =EIT £|[C] PROGRAM 1 [ Output J Trans | @,_I 8 Ialf’o
[

Event Panel Program Status Control panel

Refer to the Control and Event Panels section for more information on these items.

Waveforms Panel

This Waveforms panel in the PPSC Control window allows you to view or change waveforms in your PPSC. The thumbnail buttons on the left of
the window select which waveform is displayed. If you right-click a button, a menu appears that allows you to import or export that waveform
from a file or print the waveform. Note that the selected waveform is overwritten when you import a waveform. Also, waveform 1 (sine wave) is
reserved so you cannot Import it.

If you right-click on the waveform graph, a menu appears that allows you to select the cursor and pan or zoom options. When Cursor is
checked, a vertical line appears in the graph that tracks the mouse movement with annotation text showing the phase angle (degrees) and
amplitude in percent.

The pan and zoom options control the mouse behavior when you click and drag the mouse over the waveform. The Default item restores the
Pan and Zoom state to their normal values (100%, centered).
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Refer to the Control and Event Panels section for more information on these items.

Text Dump Panel

The file format of the PPSC Control cache file is Microsoft Access Database (*.mdb). The Text Dump panel allows you to view the entire contents
of the cache file in text format. Since you are viewing the contents of the cache file, only those items that have been refreshed will be shown.

The Save icon in the toolbar allows you to save the cache file to a text file (*.rtf). You can then open it in a word processor. Use the Print icon
in the toolbar to print the contents of the Text Dump panel.

Refer to the Control and Event Panels section for more information on these items.

Probe and Capture Panel
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The Probe tab in the PPSC Control window allows you to send commands and queries to your PPSC. To probe your PPSC:
1. Click on the Probe tab in the PPSC Control window.
2. The Probe panel appears as shown below.

3. Select an existing command or query from the Command/Query Strings drop-down control. You can add a new item to the list by typing
in the string and pressing <Enter>. To remove a string, select that item the press the <Delete> key. Refer to the PPSC Operation Manual
for a complete list of all commands and queries.

4. Once you have selected or entered the desired command or query string, press the Command or Query button. Make sure you press the
correct button based on whether the string is a command or query otherwise you will get an error (most likely a timeout).

5. The results of a query are saved in Received String. The elapsed time the command or query took is also shown.

Command/Query Capture

You can also use the Probe panel to capture commands and queries sent by PPSC Manager as you activate the various controls and buttons in
the other panels (like Programs or Setup ). Simply click the Capture Control to activate capturing. A small capture icon appears in the lower
left of the event panel. You can then select other panels to access controls and enter values. These commands and queries are saved in the
Probe panel and are stored in the Capture Results section. The Red text is the command/query and the Blue text is the response.

Results Context Menu
When you right-click on the Query or Capture Results, a menu appears allowing you to clear the results or save it to a text file.
Import/Export Context Menu

When you right-click on "Send String:", an Import/Export menu appears. Use this to load or store the command query strings to or from a file.

[x

Control and Event Panels
The Control and Event panels are located at the bottom of the PPSC Control window as shown below:

iﬂ €370 <k IF £ =1 PROGRAM 2 |Dutput|Trans|®]! !O!f‘bi
| | |

Ewvent Panel Program Status Contral panel

Control Panel

The Control Panel is at the bottom right of the PPSC Control window. The purpose of these buttons are described below:

This shows that the output power is OFF. Pressing this button
Output
turns the output power ON.

This shows that the output power is ON. Pressing this button
B turns the output power OFF.

This shows that the steady state program values are

executing. Pressing this button triggers the transient portion
of the program currently executing. If the program does not

contain a transient, pressing this button will cause an error.
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This shows a transient is executing. Pressing this button stops
the transient and resumes steady state operation.

This shows a Ramp is executing. Pressing this button stops
the Ramp and resumes steady state operation.

Pressing this button beeps the built-in PPSC speaker.

This shows that Local Lockout is in Lockout mode. This
prevents you from using the PPSC keyboard or viewing V/I
meter data on the LCD. Pressing this button changes the
state to Local mode as described below.

This shows that Local Lockout is in Local mode. This allows
you to use the PPSC keyboard and LCD. Note that if you
change values using the PPSC keyboard, you should refresh
the view in the PPSC Control window that contains that
setting. Pressing this button changes the state to Lockout
mode as described above.

Pressing this button queries your PPSC and updates the event
panel status and state of the buttons in the Control panel.

Pressing this button queries your PPSC and refreshes the
items in the current panel. If the current panel is Programs
or Waveforms, then the selected program or waveform is
queried and the view updated.

Event Panel

Page 7 of 9

The Event Panel is at the bottom left of the PPSC Control window. Except for the Capture icon, these icons are normally updated as you

change settings or after you execute a program or you press the Status button in the Control panel. Later versions of PPSC firmware poll the
status of your PPSC and automatically update these icons. These icons indicate a particular event occurred and they remain latched until you
clear them by clicking on that icon.

Q

This icon means that Command/Query capture mode is
on. Click this icon or press the "Probe" tab to view the
commands and queries that have been sent to the PPSC
or to turn Capture mode off.

This icon means an error occurred. A message box also
appears describing the error. This event is automatically
cleared when you close the message box.

This icon means a power-on event has occurred with
your PPSC. You should normally disconnect (close) PPSC
Manager first before turning on/off you PPSC. This event
can alert you that one or more settings may have been
changed and that you should refresh the affected views.

This icon means the power source has shut down due to
an output overload condition.

This icon means the PPSC was operating in the Local
mode and someone pressed the Local/Remote key on the
PPSC front panel. This event can alert you that one or
more settings may have been changed and that you
should refresh the affected views.

This icon means the PPSC output was turned off because

the output current or voltage exceeded the programmed
threshold.

This icon means the remote interface is unavailable

because your PPSC is not in the V/I Display mode. Press
the "Clear" or "Display" buttons on your PPSC keyboard
to return to the V/I Display screen.

This icon means the remote interface is not responding.
E{] This can be because your PPSC is turned off or the

interface cable is disconnected.

Program Status

The currently executing program is shown at the bottom of the window. This information is normally updated after you execute a program in the
Programs panel.

Note: Program status is not supported by older versions of the firmware .

Program Preview

The Program Preview window allows you to view a simulation of the actual waveforms generated by your PPSC. To preview a program:
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1. Open a settings file or connect to your PPSC using PPSC Control or PPSC Studio .

2. Click on the Programs panel to view the available programs then select the program you want to view. For PPSC Studio, open an output
sequence or program in the Output Sequence Browser .

3. Press the Program Preview button . For PPSC Studio, click the Details button in the Output Sequence window.

4. The Program Preview window will appear as shown below:

Frogram Murmber  Output Sequence File Mame (UPC Studio
Tahle View Splitter Bar Graph Controls

Wiew Palette

=1ES

B Output Sequence Details- SIM::133863 w261 - Program #1 - 100 msec Ramp

Elapsed Duration || 4] +|H Pes AMHDY & Ly ¥ Phasd
Steady State 1] 0.z L ||: EEZ: E
g Transient Event 0o 0.11EEE7
B Segment 1 0o 01 120
0o 0,007
e Shep 2 0,007 0,007 100
e Shep 3 0.002 0,007 80
e Shep 4 0.003 0.0m -
e Step B 0.004 0,007
Qutput | - Step B 0.005 0.001 40—
Steps e Step 7 0.008 0,007 20
- Step 8 0.007 0,007 ”
- Step 39 0.008 0.001 =
- Step 10 0.009 0,007 e
e Step 11 0.01 0.001
- Step 12 0.0 0.001 -40
e Step 13 0oz 0,007 0
e Shep 14 nms 0.001
v Slep 16 0.014 0.001 -80
- Step 16 0078 0,007 00—
e Step 17 0me 0.001
e Slep 18 0.mz 0nom o v 120 | I I I
£ : > 0 0.05 01 015 02

InfoBar Time Bazed Transient | 1 Event | 0116667 Sec/Ewent | 100 Total Steps

View Palette
@ This button turns the Table View On or Off

1| When this button is depressed, the graph pans
S ? horizontally when you click and drag the mouse in the
graph view.

When this button is depressed, the graph zooms-in
horizontally (magnifies) when you click in the graph

% view. If you press and hold the shift key, the graph
zooms-out (reduces) when you click the mouse in the
graph view.

When this button is depressed, the cursors are
positioned to that step or segment. The corresponding
row in the table view is also highlighted.

Splitter Bar

The Splitter Bar allows you to adjust the relative sizes of the table and graph views. To use the Splitter Bar, position the mouse anywhere on
the bar and click and drag the bar to the desired position. The splitter bar is not available if the table view is turned off.

Table View

The table view is displayed when the Table View icon is pressed in the View Palette. The left half of the window shows a table containing the
items related to that program. The table columns show the elapsed time (running time), the duration of that item, and the output waveform
frequency and voltage.

Steady State

The Steady State program values in the table are always shown in the first row of the table view. Steady state values always begin and end with
the Phase A positive zero crossing. If the program does not contain a transient then the next row again shows the steady state values. This
provides a cursor reference point in the graph at the Phase A zero crossing.
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Transient Event

If the program contains a transient, then the next row in the table summarizes a single transient event. Note that programs can contain an
infinite number of transient events. Since multiple transient events are simply repeats, only the first event is shown. The "Transient Pedestal"
output signal from your PPSC (J5-3) is active for the duration shown by the Transient Event row.

Segments
Segments describe the program transient. The segments listed in the table are the same segments show in the Programs panel .
Steps

In order to smoothly perform the desired voltage or frequency change specified in a segment, the PPSC firmware breaks each segment into
discrete steps. There can be up to 100 steps in a segment. The detailed voltage and frequency values the PPSC firmware calculates for each
step is shown in separate rows in the table.

Graph View and Controls

The right half of the window shows a graphical representation of the Output Steps . The graph is a simulation of the actual PPSC waveforms
created by the selected program.

Graph Cursors

Each time you click on a row in the table view, the cursors are automatically positioned in the graph relating to the start and end time of that
row. Similarly, when you click on an arbitrary place in the graph, the row relating to that item is automatically highlighted in the table view.

Graph HPos and HDiv

These controls allow you to pan and zoom the time axis of the graph. The values are in seconds. The HPos (Horizontal Position) can be positive
or negative. Negative time values always refer to the steady state portion of the program.

L-N and L-L
These controls allow you to view the waveforms as Line-Neutral or Line-Line.
Navigation

In addition to using the mouse, you can use the arrow keys to navigate through the table rows. The arrow keys also change the cursors in the
graph and scroll the graph view as necessary.

Phase Checkboxes
These checkboxes allow you to show or hide a particular phase.

Info Bar

The Info Bar shown at the bottom of the Program Preview window shows details related to the selection.

Printing and Exporting

You can print the graph or export the output steps to a file. Right click the mouse in the table or graph and a context menu appears.

Updating Values

Anytime you change values in the Programs panel or Output Sequence window , the Program Preview window is automatically updated.

Printing

Once you connect to your PPSC, you can press the Print icon in the toolbar to print the contents of the PPSC Control window. The entire
contents of the cache file will be printed including graphs for the waveforms. Since you are printing the contents of the cache file, only those
items that have been refreshed will be printed. The Programs and Waveforms panels also allow you to print a selected program or waveform.

Saving

The file format of the PPSC Control cache file is Microsoft Access Database (*.mdb). The Save icon in the toolbar allows you to save the cache
file to a text file (*.rtf). You can then open it in a word processor. The Programs and Waveforms panels also allow you to save (export) a
selected program or waveform.
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PPSC Meter V/I Display

The PPSC Meter window is shown below. This window is automatically displayed after connecting to your PPSC using
either PPSC Studio or PPSC Control . The type of information displayed in the PPSC Meter window depends on the
Toolbar Display button selected. The date and time the last measurement was completed is shown in the title bar of
the window.

V/I Display

The first time the PPSC Meter window is opened, the default view is the V/I Display and metered values are
automatically updated. Subsequently, you must click the Refresh button to update the values. The format of the V/I
Display Table depends on the power source output Form currently executing.

Wl Digplay Buttan W Dizplay Menu Meazurement date and time

#8PPsC Volts/Amps - TCPIP::192.168.14.155::INSTR - 10/2 [Z|[B][X]

Fiefresh button E8Hz
128.4

-——
LT | Measurs 20 120.171

Measurement 20 = :E::mps 155 204.133
IEmplatae i 476 6.468
9.173 11.187 6.480

1.416 1.727 1.002

VA Disply 0.780 0.779 0.777

1.000 1.000 1.000
60.000 60.000 60.000
0 120 240

Vrms(LiL)
lpeak
IGFERERN
KVA 0.780 0.779 0.777
[ S
Frequency
Degrees

Refresh and Toolbar Display Buttons

The various buttons in the toolbar are described below:

This queries your PPSC for the meter values specified
I?@ by the selected toolbar button as described below. It
then updates the values shown in the window.

cOHz This button selects the volt/amp metered values shown
5.4 above. These values also include the output power,
~—~I power factor and frequency.

V/I Display Menu and Measurement Templates

The V/I Display button must be pressed before you can access the V/I Display Menu. This menu allows you to
start/stop data logging and select measurement templates. Measurement templates are files that define which
measurements are made during data logging or when refreshing the V/I Display Table. These files are located in the
Templates folder (typically "C:\Program Files\PPSC Manager\Meter Data\Templates" or "C:\Pacific Power Source\PPSC
Manager\Meter Data\Templates"). You can edit or create these files. Shown below is a sample template file opened in
Microsoft Excel:
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Bl Fast Volts Amps.csv

# Pacific Power Source Y| Meter Templ.ate
#"1" = Measure 0= Skip"

Function Fhase A FPhase B FPhaze C
Wrms (L - M)
Wrms (L - L)
Irrs

lpeak

lcrest

10 kMY

11 [ KWA

12 |PF

13 |Freqguency
14 |Degrees

M 4 » w\Fast Volts amps /|4 |

LOw B Rt R - S R SN

oo o ooodg— 0O —
oo oooo g —= 0O —
—O oo oooo—= 080 —

NIE

-

Rows 4-13 correspond to the rows and columns in the V/I Display Table. Only cells with a "1" will be measured as

shown below:

120.603 120.465 120.219

6.484 6.482 6.472

Measurement Template Notes:

Template file names must use a *.csv extension. Only template files stored in the ...\Meter Data\Templates folder
appear in the menu. The name shown is the file name without the extension. Files you copy or create automatically
appear in the menu the next time you click it.

The actual rows and columns displayed in the V/I Display Table depend on the output Form.

The Phase B and C columns in the template file are ignored (not measured) for Form 1 and 2.

For Form 1, the Vrms(L-L) row is not displayed. The Vrms(L-N) template file row controls the Form 1 V/I Display
Table Vrms value.

For Form 2, the Vrms(L-N) row is not displayed. The Vrms(L-L) template file row controls the Form 2 V/I Display
Table Vrms value.

The fewer the measured values, the faster the measurement speed (this mostly affects data logging).

For the Frequency row, the Phase A template file cell controls all phases shown in the V/I Display Table.

File Menu

The File menu allows you to export, import or print measurements in the PPSC Meter window.
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Irnpork...

Export...
Prink. ..

Exit
Export allows you to save the measured values presently shown in the window. Import allows you to view a

previously saved (exported) measurement. The data format of the file is *.csv (Microsoft Excel). The date and time
shown in the title bar of the window is the time the measurement was originally taken.

Data Log

The PPSC Meter window allows you to log measurement results to a file. To start data logging:

1) Open the PPSC Meter window and click on the V/I Display button menu as shown below. Note that the V/I Display
button must be pressed before you can access the menu.

W Dizplay Wl Digplay Buttan metu
Button

&8 PPSC Volts/Amps SIM::141517_v438

o [ - TR e

Stark Data Log.,, ——Data Log Setup

Fast walks Amps
Split Phase

teazurement templates

2) Specify the desired measurement template then select Start Data Log... Refer to the measurement templates
section for more information.

3) The Data Log Setup window appears as shown below:

&8 pata Log Setup
Cavelr: [ DataLog j i g
Mame | Size | Type | Date M~
C5C_Off.caw 19KB  Microgoft Excel Com...  5421/2
#,]CSC_On.cev 19KE  Microsoft Excel Com...  5/21/2
S h | Meter Log.cav 46 KB Microsoft Excel Com...  11/3/2
R Testcsy GKE Microsoft Excel Cam...  7/22/2
E] UPC Log.csv E21 KB Microsoft Excel Com...  5/28/2
Flvalech! ooy KB Microsoft Excel Com... G/21/2™
4 ! >
File Marme: |Meter Log.caw
File Type: |I:n:|mma Drelimited [*.cav] LJ

Murnber of Samples

Samples: |5EI
[mteryval: |1 A Sec [approx] Cancel

Sample [Aterval
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Specify the file name, number of samples and sample interval. For *.csv files, keep in mind the maximum number of

samples supported by Excel is 65532. A warning icon i‘. is displayed if the value you enter is greater. Sample
intervals below 1 second default to "MIN". The minimum time is based on your PPSC configuration, template file, and
remote interface communication speed. After you enter the desired values, press Start.

4) During data logging, the V/I Meter window updates as each sample is taken. The display also shows the entry
number, elapsed time and progress of the data log as shown below:

Current Sample

&8 PPSC Volts/Amps SIM::141517_v438 - Log Entry #26...

&; EBHz v Diata Log 00:00:268 ——— Data log elapsed time
@ el 7 I' ]HE ]DIE [E—] B0 Sample progress

Cancel

Stop Data Log

Measure L4

You can cancel data logging by choosing Stop Data Log from the V/I Display button menu.
Notes:

e The data log file includes a date time stamp and the precise elapsed time for each sample.

e The measurement template file determines which values are measured and stored in the data log file.

e The time accuracy of the data log interval is approximate and depends on the Windows operating system and other
running applications.

e Data logging pauses when another PPSC Manager window is activated and resumes when the PPSC Meter window
is reactivated.

e The maximum number of samples is 2,147,483,647 but may be less depending on available disk space. Each entry
in the data log file takes around 200 bytes.
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Reading PPSC Settings

The Read PPSC Settings window stores all the values in your PPSC to a file on your PC. This is a convenient way to
"back up" your PPSC. The settings file you create can also be used to update other PPSCs.

Note: If you intend to create settings files to be used with other PPSCs, you should uncheck the "Read kFactors"
check box. That way, these values will not be saved in the file so they can't then accidentally be sent when writing the
file to another PPSC.

To read settings from your PPSC and save them to a file on your PC, perform the following steps:
1. Press the Read Settings From PPSC icon in the toolbar

2. A dialog box will appear asking you for the name of the file you want to create. The default name is "PPSC
Settings" but it helps to enter a name that better describes your particular PPSC. After you specify the name of
the file, press Save.

3. The Read PPSC Settings window appears as shown below. The name of the settings file you specified is shown
in the title bar of the window.

4. Press the Change button. The PPSC Interface Connection window will appear. Enter the interface (Serial or GPIB)
and settings used by your PPSC then press OK . You can view the communication settings of your PPSC on the
built-in LCD display by pressing Fn 3,3.

5. The Read PPSC Settings window shows a list of items with checkboxes that show the various settings categories
that will be read. You should normally check all items, but unchecking an item may assist troubleshooting a
particular problem. Some items are checked and dimmed meaning that item is mandatory.

Press the Start button. The progress of reading PPSC settings is shown in the window.

When all items have completed, you will be asked if you want to view the settings that were just created. You can
choose Yes to view it now (read-only) or you can later use the Open icon in the toolbar to open the file in Edit
mode so you can make changes.

Settings file name

B Read PPSC settings to file "PPSC,3150AFX-2L,1001,v1.0.5.m... [X]

PPSLC Interface Connection

=} Sirmulate: q@i] Change... |—4+— Configure
- PPSC,31504F=-2L,1001 +1.0 5. mdb Communication
Interface
Action [ Fesult
| dentify PPSC
Read Setup

Settings Categories and
Fead Programs "Enable' checkboxes
Fead Waveloms

Cancel

Writing PPSC Settings

Warning: This operation overwrites settings stored in your PPSC.

The Write PPSC Settings window sends values from a settings file on your PC to your PPSC. This is a convenient way
to "restore" your PPSC or update other PPSCs.

Note: If the settings file you intend to write was created by a different PPSC, you should uncheck the "Write
kFactors" check box. Otherwise, the calibration of your PPSC will be affected.

To write a settings file to your PPSC, perform the following steps:
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1. Press the Write Settings To PPSC icon in the toolbar

2. A dialog box will appear asking you for the name of the file you want to write. Select the desired file then press
Open.

3. The Write PPSC Settings window appears as shown below. The name of the settings file you selected is shown
in the title bar of the window.

4. Press the Change button. The PPSC Interface Connection window will appear. Enter the interface (Serial or GPIB)
and settings used by your PPSC then press OK. You can view the communication settings of your PPSC on the
built-in LCD display by pressing Fn 3,3.

5. The Write PPSC Settings window shows a list of items with checkboxes that show the various settings categories
that will be written. You can optionally uncheck one or more items to skip writing those settings. If Write kFactors
is checked, calibration values in your PPSC will be updated. Make sure the kFactors in this settings file are correct
for this PPSC. Otherwise you will be forced to recalibrate your PPSC. Refer to the PPSC Programmable Controller

Operation Manual for instructions on calibration. i The Hardware Configuration row sends the Transformer Ratio,
Amps Volts Ratio, Current Transformer Location (Primary/Secondary) and Number of Amplifiers. These values
define the hardware configuration of your power source. Carefully check your power source documentation and
hardware to verify that these values are correct.

1. Press the Start button. The progress of writing PPSC settings is shown in the window.

Settings file name

B Write settings file "PPSC,3150AFX-2L,1001,v1.0.5.mdb" to ... [X]

FPPSC Interface Connection

=L Simulate: g@ﬂ Change... |—4— Configure

o PPSC.31508F--2L.1007 +1.0.5 mdb Communication
Interface
Action | Result
[dentify PPSC
Wirte Setup

Settings Categores and
"Enable’ checkboxes
Wirite Programs
Wribe ‘el aveforms

Cancel

Reading/Writing PPSC Settings Interface Connection

You access the PPSC Interface Connection window from either the Write PPSC Settings or Read PPSC Settings
windows. If your PPSC is connected to a serial port, press the Serial tab and the window appears as shown below:
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PPSC Interface Connection

|| Sirnulate ]

COM Part: [4 :||

Baud: | 33400 -

Parity: |Maone -
Flow Cantral: |N.:.ne ﬂ
EOS: |CR/LF Bd

Canicel | k. |

The Baud Rate, Parity and EOS should match the values in your PPSC. Press Fn 3,3 on the PPSC front panel to view
these PPSC communication settings. The Flow Control item shown above should be set to "None". Once you have
entered the desired values, press OK . The tab (Serial or GPIB) you last selected prior to pressing OK is the interface
that PPSC Manager will use.

If your PPSC is connected to a LAN network, press the LAN tab and the window appears as shown below:

PPSC Interface Connection

| GPIB | Serial| Simulate |

LaM Connection
o Wrl-17 LA AL

™ Raw Socket

IP Address: 192|168 |14 [155

Canicel | k. |

The IP address is required to connect to the power source. Enter the desired IP address in the window above then
press OK . The tab (Serial or LAN or GPIB) you last selected prior to pressing OK is the interface that PPSC Manager
will use.

If your PPSC is connected to a GPIB port, press the GPIB tab and the window appears as shown below:
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PPSC Interface Connection

LaM

l Serial ] Sirnulate ]

Board Mumber: |0 i‘
Device Primam Address; |2 :‘

Cancel aF.

The Board Number is assigned by you system to the GPIB card installed in your PC. The Device Primary Address is the
GPIB address of your PPSC. You can view the GPIB address by pressing Fn 3,3 on the PPSC front panel. Enter the
desired values in the window above then press OK . The tab (Serial or GPIB) you last selected prior to pressing OK is
the interface that PPSC Manager will use.

You can also connect to a simulated PPSC. The simulation mode allows you to operate a virtual PPSC. The simulation
mode is also a convenient way edit/view PPSC settings offline. Press the Simulate tab and the window appears as
shown below.

PPSC Interface Connection

L&N | GPIB | Serial Simulate |

Browsze... | C:APPSC Managerss1.0.0x45imulate
133863 520 mdb

PPSC.31504F-2L 1001 +1.0.5.mdb

Cancel

The list shows the available simulation files located in the folder bath shown next to Browse... Simulation files are
actually settings files that are created when using Read Settings From PPSC.

You can verify the available system resources (serial ports and GPIB interfaces) installed on your PC by pressing the
About icon in the toolbar.

Opening a PPSC Settings File

There are two ways to open a PPSC settings file - the View method and the Edit method. The View method allows you
to view all settings in the file but does not allow you to change them. Opening a file with the View method protects the
file from accidental changes. The Edit method allows you to both view and change values. To view or edit a PPSC
settings file:

1. Press the Open icon in the toolbar. A dialog box will appear asking you for the name of the file you want to open.
The default method of opening a file is the Edit method. Check the "Open as read-only" checkbox if you want to
open the file using the View method (read-only).
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2. Select the desired file then press Open .

3. The PPSC Settings window appears as shown below with the Info panel selected. The name of the settings file
you opened is shown in the title bar of the window. The PPSC Settings window allows you select various categories
by clicking on that tab. Note that all control items are dimmed (disabled) for the View method. To change values,
close the window then open the file using the Edit method or use the PPSC Control window.

Click in the list below for more information on the panels in the PPSC Settings window:

Info (shown below)

Setup
Programs
Waveforms

Text Dump

Editing Values

As mentioned earlier, you can change values in the PPSC settings file when it's opened using the Edit method.
However, you should carefully consider the allowable range a particular setting (e.g. output voltage) can have. These
values depend on your particular power source model and firmware options installed in your PPSC. To minimize
editing errors, you should instead use PPSC Studio to make your changes. PPSC Studio provides many safeguards and
guides you into entering values that are appropriate for your power source.

Info Panel

The Info panel is the default panel displayed after opening a settings file. The Info panel shows basic information and
capabilities about your PPSC. Some of the items like "ProgZo", "Execute Phase" and "Current Protect" are related to a
particular firmware MOD or assembly. Firmware MODs are customer specific options that are installed at the factory.
Some features are not supported by older firmware versions and are shown in red . Refer to the Firmware Versions
section for information about features not supported by older firmware.

Wign Method Settingz file name

B: View PPSC Settings - PPSC,3150AFX-2L,1001 ,v1.0.5.mdb A=A

Wiew Tabhs —

l Setup] F'rclgrams] Wavefurms] Tewt Dump]

Date File Created: 10/26/2016 14:33:45
PPSC Studio Yersion: 1.0.0

Dievice |dentity: PPSC 31504F-4L 12345 1.05
Model: 31504F<-4L

Azzembly: Mone

Firmiware Rew: 1.0.5

bMOD: Hone

Serial Mumber: 12345

SCPI Wersion: 1992.0

Forms Supparted: 1,2,3

Extended Querny: Yes

Program Catalog: Mo

Supports Progeo: Mo

Execute Phaze: Mo

Current Protect: es

Suppaorts HAS: Mo

W aveform Banks: 1

bl aw W aveforms Per Bank: 16
Frequency Range: 15.000 - 1200.000
"Wioltage Fange: 0.000 - 300.000

Setup Panel

The setup panel below is shown with the PPSC settings file opened using the Edit method. If opened using the View
method , all items in the panel would be disabled (grayed). If selected items are grayed, it means your PPSC does not
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support that feature. Items shown in red indicate the firmware in your PPSC does not support querying that value.
Refer to the Firmware Versions section for information about the defaults PPSC Manager substitutes for these values.

B: Edit PPSC Settings - 133863_v520.mdb A=l

Info  Setup l kFan::tn:nrs] F'rn:ngrams] Wavefnrms] Prog<a Eal] Test Dump]

v Continuous Self Calibration [C5C) Frequency Span: | J
™ PogZo  [0005  Ohms Initial oltage: | =l
Trangzition Tirme: |0 Sec Sense |Internal LJ
Freq Limit Min: |45.00 Hz R ange Control: | J
Freq Limit Mawx: (500000 Hz i aveform Bank: | J
Cluery ot ———— “alt Limit Min: Ii Valts
supported

“Walt Lirnit M ax; Walkz ‘i\l Hardware Configuration

r #fror Ratio: |2.00
Amps Yalte B atio:

-
[ CT Lacation;
[~ &rnplifiers:

Programs Panel

The Programs panel below is shown with the PPSCsettings file opened using the Edit method. This window shows the

settings for the program selected in the list.
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B: Edit PPSC Settings - 133863_v520.mdb

Info ] Setup] kFactors  Programs I'W'avef-:urms] Frogo Eal] Te:-:tDump]
Program __W Frogram 1 Steady State YWalues
;?,L'Z'ffn?,:; W Seqr  IMPortProgram.. o] preq 0000000 fim: [40.000000
W Seqr Export Program. ..
B Seqn  Print.. CIRECT = .
Frogram (== Llnl_q
contest menu E“:'E"am Dielete Program RER Lnlink
rogram
F'ru:éram 4 FPhaze|S= Wilks |52\ aveforrn TER Degrees
Program 5 8, 120.000000 1 0
Praoram & L B 120.000000 1d 120
— C 120.000000 10 240
Program—— -};,J
Preview Buttan N
Tranzient
Ewvents; |123
Segments: 3
(* Time Bazed
" Cuycle Bazed

Program Context Menu

All 99 programs are shown with stored programs in black text and empty (unused) programs in gray text. When you

right-click a program, the Program Context Menu appears. The Program Context Menu allows you to save (Export)
the selected program to a file. You can also print the selected program. If you are using the Edit method you can also
read (Import) a program from a file. Note that the selected program is erased when you import a program.

Note: Importing or exporting a program includes all transient segments.

Program Preview Button

The Program Preview button allows you to view a simulation of the PPSC output waveforms of the selected
program.

Link/Unlink and Row Checkboxes

You can toggle the Link/Unlink state of a particular column by clicking on the Link/Unlink icon. When a column is
linked, any change to one item in that column affect the other items. You can also selectively link items using the row
checkboxes.

Waveforms Panel

This panel allows you to view the various waveforms in the PPSC settings file you opened . The thumbnail buttons on
the left of the window select which waveform is displayed. If you right-click on a button, a menu appears that allows
you to save (Export) the selected waveform to a file. You can also print the selected waveform. If you opened the
settings file using the Edit method (as shown in the example below), the menu also allows you to read (Import ) a
waveform from a file. Note that the selected waveform is overwritten when you import a waveform. The Delete item
removes that waveform from the settings file. Waveform 1 (sine wave) is reserved so you cannot Import or Delete
it.

If you right-click on the waveform graph, a menu appears that allows you to select the cursor and pan or zoom
options. When Cursor is checked, a vertical line appears in the graph that tracks the mouse movement with
annotation text showing the phase angle (degrees) and amplitude in percent.

The pan and zoom options control the mouse behavior when you click and drag the mouse over the waveform. The
Default item restores the Pan and Zoom state to their normal values (100%, centered).

file:///C:/Users/herman.vaneijkelenbu/AppData/Local/Temp/~hhB061.htm &/21/2019



Reading PPSC Settings

B Edit PPSC Settings - 133863_v520.mdb

Info ] Setup] kFau:tu:urs] Programs ‘Waveloms | Progfo Eal] Te:-:tDump]
Index=403, Deg=143.21, 60.05%

/\} /\; 100—

73@ 80—

WW B0—

W@ 40—

AN

11 ikd D

'/\"' & -40—
A TA

‘waveform buttan Inport Wavefarm,.,

context meny —f—  Expork \Waveform,.,
Prink...
Delete

W Cursar
Drefaulk

v Zoom Rect
Pan

| | |
120 270 360
Degrees

Text Dump Panel

Page 8 of 9

Curgor
arinotation

Curgor

Cursar
Far and Zoom
contest menu

The file format of the PPSC settings file is Microsoft Access Database (*.mdb). The Text Dump panel allow you to view

the entire contents of the PPSC settings file in text format.

The Save icon in the toolbar allows you to save the settings to a text file (*.rtf). You can then open it in a word
processor. Use the Print icon in the toolbar to print the contents of the Text Dump panel.
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H: Edit PPSC Settings - 133863_v520.md

Info ] Setup] F‘mgramsl Wwaveform

Info M
Date File Created: 10/26/2016 133356 2
PPSC Studio Yerzion; 1.0.0
Device [dentity: PPSC 3150&F<-2L 1001 1.0.5
Model 31504F-2L
Aszzembly: Mone
Firmware Rew: 1.0.5
tMOD: Mone
Senal Mumber, 00000001
SCPI Wersiom 1932.0
Forms Supported; 1,23
Eutended Queny: Yes
Program Catalog: Mo
Supports ProgZo: Mo
Ewecute Phaze: No
Curent Protect: ez
Supports HAS: Mo
Waveform Banks: 1
b an W aveforms Per Bank: 16
Frequency Range: 15.000 - 1200.000
Vilkage Range: 0.000 - 300.000

Setup hd

L [ ¥

Printing

Once you open a settings file, you can press the Print icon in the toolbar to print it. The entire contents of the
settings file will be printed including graphs for the waveforms. The Programs and Waveforms panels also allow you to
print a selected program or waveform.

Saving

The file format of the PPSC settings file is Microsoft Access Database (*.mdb). The Save icon in the toolbar allows you
to save the settings to a text file (*.rtf). You can then open it in @ word processor. The Programs and Waveforms
panels also allow you to save (export) a selected program or waveform. You can also use the Windows Explorer to
make a copy of a PPSC settings file.
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Troubleshooting Guidelines
e Make sure the necessary software is installed on your PC

o Make sure your PPSC is in the "V/I METER:" display mode. The "V/I METER:" display mode allows your PPSC to
communicate with your PC.

e Verify system resources .

e If you are having problems running the PPSC Manager Installer, try updating your operating system with the latest
service pack.

e When reading or writing settings, check that the communication settings match your PPSC settings

e If PPSC Manager preferences become corrupted, press and hold the <Shift> key when opening PPSC Manager.
PPSC Manager preferences include window position and sizes, communication settings, file paths and saved
commands in the Probe window .

Set the Windows Display Properties DPI setting to 96 DPI (Normal size, 100% default). Other DPI settings may
cause controls to not be aligned or sized properly.

Firmware Versions

The View/Edit PPSC Settings or PPSC Control window shows the firmware version in the Info tab. PPSC Studio also
shows the firmware version in the status bar at the bottom of the window. You can also view the firmware version on
the unit front panel by pressing "System" button, navigate to select "Unit Info" to view the unit information.

ing your operating system with the latest service pack.
vhen reading or writing settings, check that the communication settings match your PPSC settings

f PPSC Manager preferences become corrupted, press and hold the <Shift> key when opening PPSC Manager. PPSC
ager preferences include window position and sizes, communication settings, file paths and saved commands in the
ye window .

the Windows Display Properties DPI setting to 96 DPI (Normal size, 100% default). Other DPI settings may cause
rols to not be aligned or sized properly.

stem Resources

About window allows you to view the system resources like the available serial or GPIB interfaces. To view the About
low, press the About icon in the toolbar.

out PPSC Ma

Yiew, Edit and Contral PPSC Settingz
Stid  ersion 1.0.0

22016 Pacific Power Source, Inc.

Awailable Resources:

"iza: -
Yerzion: 6.0.589 3
b anufacturer: Mational [nstruments

jilent is a registered trademark of Agilent Technologies, Inc. in the United States
o other countries. California Instruments is a trademark of California Instruments
wporation in the United States and other countries. Orther brands or products are
wdemarks or registered trademarks of their respective holders and should be

wated a= such.

About window shows a list of system resources that are described below:
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Resource Name Description

Visa Required software driver
ASRLn::INSTR Serial COM port n

GPIBn::INTFC GPIB interface board number = n

GPIBn:INSTR GPIB  GPIB Instrument device primary address = n

) interfaces are listed, make sure NI-VISA and NI-488.2 software are installed.

!You can also use Measurement & Automation Explorer (MAX) available from National Instruments to view the
alled hardware and software on your PC. The Devices and Interfaces section will show the installed interface
iware and instruments and the Software section will show drivers and versions.
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