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1.
Introduction

Thistraining manual was designed to help anew user of Caifornialnstruments' L Series AC power
sources become familiar with the operation of the L Series Graphical User Interface software
(LSGUI). This program is included with all programmable versions of this product line.

If you are using amanually controlled L Series AC source, this program cannot be used as it
requires | EEE-488 bus control.

To work through this training manual, it may be useful to have the AC source connected to the PC.
Thisis not required however as the LSGUI will operate in simulation mode in the absence of an IEEE-
488 connection to an L Series source.

1.1 Program Purpose

The LSGUI can be used to control all aspects of the L Series AC power source over the IEEE-488
bus. Thisalows full PC control without the need to use the front panel of the L Series instrument. All
configurations possible in the L Series product line are supported by the same program.

The LSGUI isNOT areplacement for a custom Automated Test program that requires the use of
multiple IEEE-488 or V XI based instruments. This program only operates the L Series AC source and
will ignore al other types of instruments connected to the same bus. It is possible however for other
Windows programs to run at the same time as the LSGUI and control other instruments. If your
application requires an integrated test program involving multiple instruments from different vendors,
we suggest you consider developing your own software. L Series instrument drivers for National
Instruments LabView are available free of charge from California Instruments to support this effort.

The LSGUI can be used to analyze the bus operation of the -P and -PT programmable controllers
using the Abbreviated Plain English (APE) protocol. A command viewer function is available in the
LSGUI that allows al bus traffic to and from the L Series AC source to be recorded, printed and or
saved to disk.

The LSGUI does NOT support the CIIL (ATLAS) protocol which is available as an option on a-P
or -PT controller L Series source. The standard APE protocol is the only protocol supported by the
LSGUI. If you normally operate the L Seriesin ClIL mode, you need to switch it to APE by issuing
the GAL (Go Alternate Language) command.

1.2 Training Manual Purpose

Thistraining manual serves as an introduction to the use of the LSGUI program. It does not replace
the LSGUI User Manual that is supplied with the program disk. Not all aspects of the program’s
operation are covered in this training manual.

Y ou can work through this manual at your own pace by following the steps and examples used to
point out the operation of various program aspects. It isimportant to have the program installed and
available while working through this manual. The presence of an L Series AC source is not required
however.

First time users of the L Series AC source that need to control the AC source from a PC may find it
useful to work through this training manual first. If you have not used the LSGUI for awhile and need
to get back to it for a new project or requirement, you may also benefit from working through this
manual as arefresher.
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1.3 Requirements

In order to use the LSGUI program, you will need the following hardware and software items. You
will also have to install the LSGUI software and any |EEE-488 interface driver software on your PC.

PC running Windows 3.10. Windows for Workgroups 3.11° or Windows 95°.

The LSGUI isa 16 bit Windows program and will not operate under Windows NT® or any other
true 32 bit operating system. The PC you plan to use should have enough CPU processing power and
memory (DRAM) to run any of the Windows versions listed above. We recommend at least a 486
class PC with 8 Mbytes of RAM. The LSGUI will run on 386 class PC'swith as little as 4 Mbytes of
RAM but performance will be less than satisfactory.

PC Based | EEE-488 I nterface Controller.

The L Series AC sources support remote control operation using the |EEE-488 General Purpose
Instrumentation Bus (GPIB). This means you will need to install a suitable IEEE controller in your
PC. Supported | EEE bus controllers include both National 1nstruments and Hewlett Packard cards.
Other vendor |EEE controller cards have not been tested with the LSGUI and may not function.

One of the following |EEE controller cards is recommended:

National Instruments Hewlett Packard
GPIB-PCII/IIA - HP82335B with SICL drivers
AT-GPIB/TNT - HP82340B with SICL drivers
PCMCIA-GPIB - HP82341C or HP82341D with SICL drivers.

Follow the manufacturer’ s instruction for card installation. Make sure to install both the hardware
(controller card) and any software that is supplied with the card. If you do not, you will only be able to
use the LSGUI program in its simulation mode.

L SGUI Program.

Make sure you have the |atest version of the LSGUI program. If not, some of the features covered in
this training manual may not be available to you. Y ou can check your version by selecting the Help
About menu which will show you the LSGUI release number. The latest version is available from
California Instruments website at www.calinst.com. This manual was created using version 1.67.

About L Series GUI =
\\ L Series GUI
\\ , Copynght © Califorma Instruments Corp.

San Diego CA [619] 279-8620
Yersion: 1.67 - August 19,1997

Microsoft DOS Yersion 7.10
Microsoft Windows Yersion 3.95
Enhanced Mode

Memorny: 32248 KB Free
System Reszources: 78 % Free
CPU Type: Intel 80486
Math CoProcessor: Present
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L Series AC Source.
L-Series AC power source. Supported models are : 751L

Single Phaseonly  Singleand/or ThreePhase Single and/or Three Phase

751L 1503L 9000L
1501L 2750L 12000L
2000L 4500L 13500L
6000L 18000L

Note that the controller must be a-P or -PT type controller (programmable). If you have an -M
controller, the LSGUI cannot be used.

If you do not have an L Series connected to your PC or you did not install an IEEE-488 bus
controller in your PC yet, you can till proceed with this training session as the LSGUI program will
operate fully in simulation mode.

M\ Qalifornia Instruments 1.0
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2.
LSGUI Installation

This section coversingtallation of the AC source control software under Window 95°. If you are
using Windows 3.1° or Windows for Workgroups 3.11°, the installation procedure is very similar
except you use the Program Manager’s File, Run menu to start the SETUP program located on the
installation disk.

2.1 Windows 95° Installation procedure

Toinstall the AC source control software under Windows 95°, proceed as follows:

1. From the Start menu, select Settings.

PBrograms L4
Documents L4

B3 Control Panel
(=] Printers
Eiid g @ Taskbar...

dows b

Wi

Shut Dow...

Clipboard Yiewer |

A
1. From the Settings options, select Control Panel

B3 Control Panel M=l 5= I

Eile Edit Wew Help
& I
Date/Time Desktop

32bit ODBC  Accessibiliy Add Mew

Options Hardware Themes
[ g 4 r\
& & 3
Dizplay Fonts Intermet Keybaoard Modems
)
[ % N ¥
Mouse Multirmedia W etwork, Passwords Power
Frinters QuickTime 32 Regional Sounds System Tweak Ul
Settings
HMouse
|Sels up programs and creates shortcuts, i

2. Inthe control panel folder, locate the Add/Remove Programsicon
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3. Double click on the Add/Remove Programsicon to launch the Windows 95°
Add/Remove Programs property dialog.

Add/Hemove Programs Properties E E3 I

Irestall /U piriatall | Windows Setupl Startup Diskl

Toinztall a nevs program from a floppy digk or CO-RORM
drive, click Install

The follawing zoftware can be automatically remaoved by
Windows, To remotve a program or to maodify it installed
components, select it fran the list and click
Add/Remove.

ACTIZ0 -
Adobe Acrobat

AvutaPlay Extender

Cabinet File Yiewer

CormpuServe 3.0

CompuServe PPF Connection for Intermet services

Contents Submeanu

Wl 4,007 [win 95 win MT)

Delphi 2.0 hd

SddrHemave,.. |

Ok | Cancel | Sl |

4. Click onthe Install button located in the top right corner of this dialog box.

5.

Inztall Program From Floppy Disk or CD-ROM I

Inzert the product's first installation floppy disk or CD-ROM.
and then click Mext.

Cancel |

Insert the first installation disk in drive A and click on the Next button at the bottom of
the dialog box.

10
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for confirmation.

Run Installation Program

If this iz the correct installation program, click Finish. To
start the automatic search again, click Back. To manually
zearch for the ingtallation program. click Browse.

Lommand line for installation program:

A:MSETUP.EXE]

Browse. .. |

< Back I Finizh I Cancel

7. Click on Finish to start the installation process.

6. The program will locate the SETUP.EXE program on the first distribution disk and ask

8. The setup program will now run and display a dialog box that shows the default directory

for the AC source control software which is LSGUI on the current drive. At thistime you
can accept the default directory by clicking on the OK button or enter a different
directory. If the directory you enter does not aready exist, it will be created.

The setup program will now run and display an introduction message explaining the
program’s purpose and regquirements. If you do not want to install the program, cancel

the setup program by clicking on the Cancel button.

Thank you for choosing California Instruments. This Graphical User ﬂ

Interface program provides control of the L Series AC Power Source

when equipped with a -P or -PT controller. A National Instruments or

Hewlett Packard IEEE-488 controller is required in the PC.

The default directory for this program is LSGUI but you will be able to
hange this to a different directory.

If you encounter any problems during installation, contact California

Instruments' customer satisfaction department.

Phone: 619 279-8620

Fax: 619 279-8139

email: support@calinst.com

|
| Install System I Cancel [Do not install]

Installing LSGUI |

M\ Qalifornia Instruments 1.0
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10. If you do want to install the program, click on Install System. A dialog box will appear

11.

12.

next that shows the default directory for the AC Source Control software whichis

L SGUI on the current drive. At this time you can accept the default directory by clicking
on the OK button or enter a different directory. If the directory you enter does not
already exist, it will be created.

R |
This application will be installed in the following

: | directory, which will be created if it does not exist.
CALSGUI | Cancel |

If you would prefer a different
directory, please enter it above.

[Minimum disk space required is 1550176 bytes]

The setup program will create a program group. The default group name used will be
LSGUI. You may also elect to store the AC source control program icon in a different
group.

Y ou may also elect not to add a program icon and group for the AC source control
software. In this case, you will have to start the program from the Windows command
line or ashortcut for it in the Start menu later.

R ~ |
| This application will be added to the

following Program Manager Group, which
will be created if it does not exist.

[LsGul =l

If you would prefer a different Group,
please enter it above.

| OK - Install in above Group i

Cancel- do not add to ANY group! |

Once you click on OK, theinstall program will proceed to expand and copy all program
and support files to the relevant directories. During this phase, a progress box will be

displayed.

Installing LSGUI |

Installing README.TX_ to
CALSGURREADME.TXT

Version Release Notes

68 % |

1058086 bytes copied

12
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13. Upon completion of the installation process, a message appears instructing you to
register your software with California Instruments. Since products are often shipped to a
company address with no reference to the end-user, California Instruments may not have
your exact address or email address. By registering both the AC source control software,
you will be automatically notified of software upgrades.

Installing LSGUI =l
The LSGUI program has been successfully installed on your PC, iI
Please remove the original installation diskette and store in a safe
place.

This would be a good time to send in your End User Registration.
Unless you register, we cannot keep you up to date. As we release
new and improved versions of this software or fix bugs, we will notify
all registered users and send them software updates. The software
registration form can be located in the on line Help system.

14. You can now remove the LSGUI installation disk.

M\ Qalifornia Instruments 1.0 13
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In Windows 95°, the installation program will create a Start menu program group called LSGUI and
aprogram shortcut also called LSGUI.

In Windows 3.1°, the installation program will create awindows group called LSGUI in the
Program manager.

We recommend you keep the distribution disks in a safe place in case you ever need to re-install the
AC source control software.

2.2 Windows 3.1° Installation procedure

The installation under Windows 3.1° or Windows for Workgroups 3.110\isvery similar to the one
for Windows 95°. Instead of using the Control Panel, use the Windows 3.1° File Manager to run the
setup program located on the distribution disk. See section 2.1 for further instructions.

14 1.0 M\ Qalifornia Instruments
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3.
LSGUI Main Window

The LSGUI program is started by double clicking on the LSGUI icon under Windows 3.1%r
selecting the LSGUI program from the Windows 95° Start Menu, Programs. Each time the program is
started, it will try to connect to the L Series AC Sourceif it was connected at the time the program was
closed. If not or if the AC source cannot be found at the same |EEE address, the LSGUI will launch in
simulation mode.

This chapter will familiarize you with the information displayed on the Main program window.

3.1 AC Source Information

& L Series GUI - 4500L = =

File Configuration Source  Meazurements  Option:  Application:  Help

|

rAC Power Source Configuration:

AC Source : Limits: r Options:

Model: 45001 Frequency High: 550 Hz Output Drop Switch: ‘Yes

Controller: FT Type Frequency Low: 45 Hz Output Relay: Yes

IEEE Address: 1 Yoltage Ranges: 1354270 Phaze Mode: Three

Clock/Lock:  Master Mazx Total Power: 5000 iy Square Wave: Mo
Mode Switchable: Yes:
MIL-5TD-704D: ez
RTCA/DD-160: ez

NRCalifornia Instruments

||Simulaling California Instruments Model 45001 [ |EEE Bus

The main program window of the L SGUI displays the hardware configuration of the AC source that
is connected (or selected in the simulation mode). Thisinformation is broken down in three panes
which are organized as follows:

AC Source:

Model Model number of simulated or connected unit. Thisis the base model
number of the AC source. If you have a unit connected and the model
number does not match your unit, you may be in simulation mode.

Controller -Por -PT controller. The controller type is obtained by interrogating the
AC source configuration. In simulation mode, the LSGUI always uses the -
PT controller.

|EEE Address |EEE address used by the LSGUI to interface to the AC source. This
address should match the | EEE address configured on the AC source.

Clock/Lock Master or Slave mode.

Limits:

Frequency High Maximum allowed frequency value. For a-P controller, this value will be 2
Khz or 5 Khz. -PT controllers are typically limited to 550 Hz. If an AC
source is connected, the actua limits will be queried from the AC source
controller and shown here.

Frequency Low Minimum allowed frequency value. L Series AC sources support

frequencies below this limit at reduced output voltage. The LSGUI will

M\ Qalifornia Instruments 1.0 15
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Voltage Ranges

Max. Total Power

Options

automatically trim back the output voltage when the frequency is
programmed between 17 Hz and 45 Hz.

High and Low voltage range limits are shown in this field. The actual
ranges of the unit connected may not be 135V and 270 V.

This field shows the estimated total power output of the AC source. For
three phase units or units with the phase mode option, this value is the total
apparent power available. Note that this value is based on the product of
the voltage range and maximum current limit value reported by the
controller. As such, it may not exactly match the power level indicated by
the L Series model number.

When the LSGUI connects to the AC Source, it tries to determine the
model number of the AC source by using this power level value. The L
Series does not actually report its model number to the PC so thereisno
other way to determine the actual model number of the unit connected over
the |EEE-488 bus.

In simulation mode, this value always shows the nominal rated power level
of the unit selected.

The L Series offers many options, not all of which may be installed on the unit you are using. If you
are in simulation mode however, all options are enabled automatically.

Output Drop Switch

Output Relay

Phase Mode

Square Wave

Mode Switchable

MIL-STD-704D

RTCA/DO-160

3.2 Front Panel Lock

Thisoption is required to perform half cycle drop outs on the L Series AC
source.

Output relays are standard on all L Series.

Three phase units can operate in three phase or - if the Mode optionis
installed, in both single and three phase mode. If thisfield is Single, it
means the AC source only supports single phase mode.

The square wave option is available in alimited number of configurations.
Itisnot available in simulation mode.

The phase mode allows three phase units to operate in single phase mode as
well.

This controller firmware based test option allows specific AC teststo be
executed automatically. In simulation mode, this option is aways available.

This controller firmware based test option allows specific AC teststo be
executed automatically. In simulation mode, this option is aways available.

The front panel lock check box located in the lower left corner of the Main window is only useful
when an AC source is connected to the PC. In this casg, this check box allows you to toggle the unit
between LOCAL and REMOTE modes. Normally the LSGUI will put the AC sourcein REMOTE
mode, meaning the front panel islocked out. Thisisthe preferred way of operating the unit under PC
control asit avoids accidental changes to the setup made from the front panel.

The LOCAL mode can be used to release the unit for front panel access.

There are situations in which it may be useful to use the front panel.

16
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3.3 Status Bar

MRCalifornia Instruments

||[Zun[iguralinn Query Aborted. . [ IEEE Bus

The status bar is always located at the bottom of the Main window, just below the California
Instruments logo, and displays important information about the condition of the program and the AC
source. It also contains afield that is highlighted in Y ellow to indicate the program is connected to an
AC source. If you are in simulation mode, this field will be greyed out.

. . 1 IEEEB . .
Active Interface Connection Simulation Mode

NOTE: Make sure you are not in simulation mode when you have a unit connected as the program
will appear to be working normally but in reality you arein simulation mode. If you do not have a unit
connected, you can only work in simulation mode.

1 IEEE Bus

3.4 Command Menu

The command menu contains al the menus available for the LSGUI program. From these menu'’s,
you can access all other screensin the LSGUI. We will cover the individual menus and their purpose
in the next chapter. For now, suffice it to say you will be using these menu’ s frequently.

3.5 Toolbar

A Toolbar is set of iconized short cuts that allow you to access sub menu’ s with a single mouse
click. The Toolbar can be turned off if needed to free up more screen space.

Exercise: 1. Pull down the Options menu and click on the Show Toolbar sub menu. This

should turn the toolbar off.
2. Pull down the Options menu and turn the Toolbar back on.

Asyou get more familiar with operating the LSGUI, you may rely on the Toolbar more and more as
it gets you to the right screen faster. Each Toolbar button has a yellow tooltip that will popup when
you leave the cursor on an icon for more than a second. Thistooltip indicates the function of the

Toolbar button your mouse is on.

3.6 Next

This concludes this brief tour of the Main window. Note that this window mainly provides
information on the program and the AC source and does not offer many operational controls other than
the Front Panel Lock. In the next chapter we will start exploring some of the available menus.

M\ Qalifornia Instruments 1.0 17
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4.
Configuration Menu

The configuration menu provides access to some key screens that allow you to configure the LSGUI
to work the way you want. This relatesin particular to the IEEE-488 bus settings when you have an
AC source connected or the Model number selection screen when you operate in simulation mode.

4.1 Model Selection

When the program finds an L Series AC source at the specified | EEE-488 address, it automatically
connectsto it, retrieves all its configuration data (hardware limits and options) and sets the model
number to the correct Model. In this mode of operation, the user cannot change the model number
selected sinceit is fixed by the actual unit connected.

In simulation mode however, you are free to select any L Series model you wish to simulate. If you
plan to develop transient programs for use on an actual unit however, it is best to select the same
model as you ultimately plan to use. Keep in mind however that the unit will have al options available
in simulation mode while this may not be the case with your actua unit.

Exercisec 1. Pull down the Configuration menu and select the first sub menu called
Modsd!...

Model Configuration

r Supported Model Numbers:
O 751L C2750L (120001
O1501L (45000 O 135001 Lancel
C1503L  @E000L O 18000L Help
Ci 2000 (O 9000L

ik

r Controller Type:
) Type -P Contioller
® Type -PT Controller

2. Select the 6000L and make sure the controller selected at the bottomisa -PT
type.

3. Click on OK to confirm your selection. If you are in simulation mode, your
choice will be accepted. If not, an error message will appear indicating that
you are not able to change the model number while connected.

4. Notice that the information on the Main program window has changed to
reflect your new selection.

Note that in normal operation, there are few instancesin which you will have to access this screen as
the LSGUI always remembers all settings when the program is closed. The next time you run the
LSGUI program, all settings, including the selected model number, are automatically retrieved.

M\ Qalifornia Instruments 1.0 19
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4.2 System Settings

The system settings sub-menu in the Configuration menu brings up a dialog box that shows all the
hardware limits and options for the selected or connected AC source. These settings are determined by
the L Series configuration settings and cannot be changed by the user.

The same screen also provides access to the Calibration windows. These windows automate output
and measurement calibration. If you are authorized to calibrate the L Series, you should know the
calibration password. The calibration password needs to be entered in the Calibration Unlock field at
the bottom of the dialog box in order to release the Output Cal and Meas Cal buttons on the right hand
side.

Calibration is outside of the scope of this training manual and is not covered here. Refer to the
L SGUI user manual for more information on calibration.

Exercise 1. Select the System Settings sub menu from the Configuration menu.

2. Verify that the limits and options match the configuration of your unit if you
have a unit connected.

3. If you are in simulation mode, all options will be enabled (except Square
Wave and Clock/Lock mode).

System Settings [ %] I
r Limits:  Configuration Options: oK |
Frequency Limit High: Hz % Dutput Drop Switch
Frequncy Limit Low: Hz & Output Relay Cancel |
Upper Yoltage Limt: 2700 | ¥ ' Square;hUX Output Help |
Lower Yoltage Limit: 1350 | ¥ [ MIL-STD704D Tests
Current Limit/phaze.
low range: 14.82 A X RTCA/DO-160 Tests
Power Meas. Res: (10w 7] [ Clock/Lock Slave
Current Meaz Res.: 01A j [Ehase Mode:
) Single C) Thiee
r Configuration Unlock: —— @® Progr. 1 or 3 Phase
Password: rVoltage Range Qutputial |
rCalibration Unlock: ——— 8 [S)lngllt;Hange Heas Cal |

4. Close the window to proceed.

This screenis normally only provided for information purposes and is not typically needed to run
the LSGUI program.

4.3 |IEEE Interface

The |EEE Interface dialog is an important screen as it allows you to set the interface parameters to
the GPIB bus. If these settings are incorrect, you will not be able to successfully use the L SGUI
program. The same screen also alows you to toggle the Simulation mode on or off.

Finally, the IEEE-488 dialog contains an interactive command line which allows you to send APE
commands to the L Series AC sources and read back responses to queries. This command line has a
drop down list which contains all available APE commands so you do not have to memorize their
syntax.

20
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Exercisec 1. Pull down the Configuration menu and select the |EEE Interface... sub menu
or click on the |EEE connector symbol in the Toolbar. Thiswill bring up the

|EEE Address window.
- IEEE Address =]
rInterfface Settings: | Simulation Mode: - oK
IEEE Address: (SIlE =] [X Enabled
Cancel |

Card Type:  [MATINST 7]

Help |
r Immediate Mode:
Command: jl Send I

Rezponze Received:

[

2. Set the IEEE addressto 1 or the address that is configured on the L Series
unit. The factory default for L Series AC sources is IEEE address 1 but this
value can be changed from the front panel of the unit.

3. Sdlect the Card type to match the IEEE controller you are using. If you
have an Hewlett Packard type controller card, you must also set the slot
number used for this card. The default slot number is 7 but values from 0 to 11

are allowed.
i IEEE Address x|
rInterfface Settings: —— Simulation Mode: - oK |
IEEE Address: (1 x| [ Enabled
Cancel |

Card Type:  |[TTFEYIIN - |

HPIB Slot #: (7 =] Help |

r Immediate Mode:

Command: | jl Send I

Hesponse Received:

ke

4. If the IEEE address and card type settings are incorrect, you will not be able
to communicate with the AC source.

5. If you have an actual unit connected, turn off the Smulation Mode by
removing the Check mark. You should now be able to interface to the AC
source using the command line. If you do not have an AC Source connected at
this time, leave the Smulation Mode enabled and click on OK to close this
window. You can proceed to the next paragraph.

6. Use the pull down menu to select a command such as TLK STA (TaLK
STAtus). Next click on the Send button to send the command.
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"3 IEEE Address

IEEE Address:

Card Type:

“Interface Settings: |

[ Simulation Mode: | oK

| ¥ Enabled

. Cancel ;

Help

“Immediate Mode:

Command: (T4

Rezponze R TLK PWF
TLK PwWR
TLK REG
TLK BNG
TLE SMC

ILE THO

[ e

_ e |

|_Send |
|-
M|

7. The response to the status query should be displayed in the Response box at

the bottom.

-5 IEEE Address

“Interface Settings: — | [ Simulation Mode: | oK
IEEE Address: | T Enabled | i
Cancel
Card Type:  [NATINST 7]
Help i
“Immediate Mode:
Command: [[TNETY = Send I
Hesponse Received:
STA DK =]
=

8. Use the command line to experiment with other commands. If you enter an
unknown command, you will receive an error message.

L Seriez GUI

A

COMMAND ERRDR: Status = 32.
S5YNTAX ERROR

x|

9. If you have an actual unit connected, click on the OK button. Thiswill cause
the LSGUI to connect to the AC source and retrieve all hardware limits and

options.

The remainder of this training manual will assume you are in simulation mode using a 6000L. Y ou
can continue to use the actual source connected through |EEE if you wish. Most exercises will operate

largely the same.

22
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4.4 User Limits

User limits are an important feature of the LSGUI as they allow you to protect your load from
accidental over ranging of output parameters such as voltage and frequency. Accidental over ranging
is easily done when using slider controls such as the one you will find on the Steady State control
panel. (We will cover this panel later).

While the AC Source imposes its own hardware limits on voltage and frequency, these limits may
exceed what you want to put out. Since these limits are fixed by the hardware, they cannot be changed.
The User Limits on the hand are limits you can set as a user.

Of coursg, it is never possible to set a User Limit to avalue that exceeds a hardware limit since that
would exceed the AC source's capability. Typically, User Limits are used to set lower limits than what
the hardware would normally allow.

Good examples of where user limits are valid is for restricting the frequency range between 45 Hz
and 66 Hz when working with commercial products or between 395 Hz and 405 Hz when working
with avionics products.

Exercises 1. Select the User Limits sub menu from the Configuration menu. (note thereis
no Toolbar shortcut as user limits are not frequently changed.) This will
display the User Limits dialog box.

I |
rFrequency: ——]
Upper Limit:

m

Lower Limit: Cancel |
Yoltage: —————— | Help |

Upper Limit -
High ¥ range: 270.0 E Wirroets
Password:

Upper Limit
Lo range: [1350 [

2. If you do not have access to the Calibration password, you cannot change
these user limits. In this case, you will have to skip this exercise.

3. Enter the calibration password and press the Enter key. Thiswill unlock the
Freguency and Voltage controls.

4. Change the upper frequency limit to 250 Hz and the lower frequency limit to
50 Hz

5. Change the High range upper voltage to 240 Volt and the Low range upper
voltage to 120 Volt.
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User Limits:

[ Frequency:
Upper Limit: [250.0 |=f
Lower Limit: me Cancel |

[Voltage: ———— | Help |

Upper Limit )
High ¥ range: 240.0 E Uniock:
Password:

Upper Limit
Low ronge: [1200 2

6. Click on OK to confirm your new User Limit selections.

7. We will study the effects of these new settings in the next chapter.

Note: User limits apply to the operation of the Steady State Control panel only. They do not apply
when running transient programs.

The User Limit values are saved any time the program exits and recalled when the program is
started again. Thus, you only need to set these values once.
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5.
Source Control Menu

The Source control menu provides access to those functions that are normally controlled from the

instrument’ s front panel.

5.1 Initialization

The L Seriesinitialization system allows you to specify the way the AC source is programmed at
power up. Unlike regular test equipment, AC sourcestypically don't retain their last setting when a
unit isturned off. Thisis done on purpose to prevent an accidental sudden high voltage output when a

unit is turned on.

Instead, you can determine how the unit will power up regardless of the setting present when the
unit was turned off. However, the initial output voltage can never be set higher than 5.0 Volt rms.

The Initialization window located in the Source menu can be used to program the initialization

parameters. The following parameters are available:
Initial voltage range
Initial frequency
Initial Voltage (limited from 0.0 to 5.0 Volt)

Initial Current Limit

bring up the Initialization window.

Source Initialization

Waveform:

@ Sine Wave
() Square Wave

LCancel

Help

|
_Gonce |

r Dutput Settings:

Frequency: Hz

Yoltage: ¥
Current Limit: A
Current Limit

Delay: 100 mSec

AC source.

limit.

Exercise: 1. Pull down the Source menu and select the Initialization sub menu. This will

2. Thiswindow will display the present power on selections retrieved fromthe

3. Change the Voltage range to High and set the frequency to 400 Hz. Note that
the frequency is always set to an integer value. (no fractions accepted). Also
note that the initial current limit automatically adjusts when you change the
voltage range if the previous val ue exceeds the maximum hardware current
limit in the High voltage range. If you change the voltage range back to Low
however, the current limit does not adjust as its value is bel ow the hardware

M\ Qalifornia Instruments 1.0
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Source Initialization I
—| rwaveform: —|

0135¥ | | @ Sine Wave

() Square Wave 4'

rRange:

LCancel

Help |
r Dutput Settings:

Frequency: Hz

Yoltage: ¥
Current Limit- E A
Current Limit

Delay: 100 mSec

4. Notice that you cannot set the voltage higher than 5.0 Volt.

5. Click on OK to close the window. Changes to the initialization settings take
effect when you close this window using the OK button. If you click on Cancel
instead, all changes you made will be ignored.

6. If you have a unit connected through | EEE-488, you can cycle the power to
it off and on and verify that the unit powers up with the new settings.

7. 1f not, you can open the Initialization window again and verify that your new
selections wer e accepted.

Theinitialization window is not commonly used asit israrely necessary to change theinitialization
values of the AC source.

5.2 Steady State

The steady state window is the virtual front panel used to control the AC source from the PC. It has
controls for all steady state parameters. As we study the steady state panel operation in this chapter, we

will turn on the Command Viewer option so you can see the commands being send to the AC source as
you operate this window.

Note that this window has two modes of operation, Immediate and Update. The default mode is the
Immediate mode. In this mode, any change you make to the Steady State window isimmediately send
to the AC Source. The Update mode on the other hand allows you to make all parameter changesin

the Steady State Window first, and then click on the Update button to send all changesto the AC
Source at once.

The Update mode greatly reduces bus traffic as it only sends the final parameter values you set, not
all intermediate values that occur as you dlide the controls left and right. Y ou will notice this during
this exercise where we will operate in the immediate mode.
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Exercisec 1. Before we go to the Steady State panel, pull down the Options menu and
select the Command Viewer. This opens a spy window that will display all bus
traffic. If you are in simulation mode, you can still see most bus activity that
would normally occur if you had a unit connected.

. . Command Yiewer M=
File Edit Wiew

2. The command viewer can be useful as a learning tool if you want to develop
your own test programs. It also allows bus traffic to be saved to disk or copied
to another Windows program, which can be useful for troubleshooting
communication or programming problems.

3. Pull down the Source menu and select the Seady Sate sub menu. This
brings up the Steady State control window.

& Steady State Output Control = =

r Frequency Control: oK

F - @ *| 6000 | H |
TEquUEnCY: J J z LCancel

Min Max

Mode: Output Relay: | [ Current Help |
Limit Delay -

@135V O'Single @ | | @ Open

Q270 ¥ @ Three 8 | | O Closed

r Range:

r Phase Control: A B KC r Execute:
Vollage:ﬂJ ﬂ |5.l] ||5.l]l] ||5.l]l] ||5.l]l] | @® Immediate
Fanent | >l pas J[es2 |[1482 |[ias2 | @ L
Phase: 4 Hl|0OD |(0.00 ||240.00((120.00

R S | o oo o ==
Waveform:
I Sine Ci Sqre |Sine | |Sine | |Sine |
@® Clipped Sine

4. Use the Freguency slider to change the frequency between its lowest and
highest value. Notice that the User Limits you programmed in a prior exercise
arein effect and you can’t go above 250 Hz or below 50 Hz.
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5. Position the cursor in the Freguency text box and enter a value that is
outside this range, for example, type in 800 and press the Enter key. Notice that
the value send to the AC Source is 250 Hz which is the upper User Limit value.
Using this direct data entry method is sometimes faster and more precise than
using the dlider control.

Frequency Control:

Frequency: ﬂ J ﬂ Hz
Max

6. Notice the operation of the slider controls. There are three ways of operating
them:

1. By dragging the slider handle. The sweeps the frequency up or down in
increments that are a function of the speed at which you drag the dlider handle.

2. By clicking on the left or right arrows at each end of the control. This
changes the frequency 0.1 Hz at a time.

3. By clicking between the dlider handle and the left or right arrows at
each end of the control. This changes the frequency by 1 Hz at a time.

7. 1f you are in simulation mode, you will be able to select the three phase
mode. If not, you will only be able to do so if the unit you have connected has
the Mode option. If the unit connected is a three phase mode only unit, three
phase mode should already be selected and you will not be able to select single
phase mode.

8. Set the AC Source to three phase mode (if possible, if not goto step 10).

9. Enable phase B and C by placing a check mark at each phase. This should
leave all three phases enabled so any changes you make to voltage or current
limit will affect all three phases.

10. Select the High voltage range. Notice the changein current limit. If this
value was set to its maximum, it will be reduced by a factor of two.

11. Set the voltage range back to Low range and notice that the current limit
value does not change. The LSGUI can only ensure you do not exceed
hardware limits of the unit. It does not make a decision on changing user set
values other than that.

12. Switch back to High voltage range and set the voltage to 230 Vrms. All
phases should how be set to 230 V rms.

13. et the current limit to maximum.

14. Side the phase control left and right and notice what happens to Phase A.
Snceyou are not in Save mode, the phase A phase angleisfixed at O degrees.
Phase B and C can be changed however.

15. Changing phase anglesis not something you often need to do. If you do
however, you may not want to turn on B and C controls at the sametime. Turn
off phase C and set phase B angle to 240 degrees. Now turn of phase B, turn on
phase C and set its phase angle to 120 degrees.

16. Finally, close the output relay to apply power to the Unit Under Test.

28
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17. The Steady State control panel should now look as shown below.

& Steady State Output Control [_ 2]
r Frequency Control: oK |
Fi T 4 b |250.00 | H |
requency ﬁn J Mﬁ z g—
r Range: Mode: Output Relay: - E!.lr!enl— Help |
0135¥ O Single 8 | | O Open e
® 270V ® Thieee || @ 5
r Phase Control: A B KC r Execute:
Vollage:ﬂ J ﬂ |23l].l] ||23l].l] | |23l].l] ||23l].l] | @® Immediate
Eil.:l::ll?nl ﬂ I ’l |?_4 ||?_4 ||?_4 ||?_4 | () Update Keyp
Phase: 4 Hl 12000 |{0.00 240.00(|120.0
SR 5 | o oo o ==
Waveform:
® Sine Ci Sqre |Sine | |Sine | |Sine |
O Clipped Sine

L eave the Steady State control panel open aswe may useit later. Thiswindow is non-modal and can
be left open when returning to the Main window.

Note: The Update mode can be used as well but will not show a Command Trace in the Command
Viewer while in simulation mode. If you have an AC Source connected however, you are free to use
the Update mode instead.

5.3 Transients

We will come back to Transients in a subsequent chapter. First we will take alook at some of the
measurements that can be made with the L Series controller.
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6.
Measurement Menu

M easurements can be used to obtain information on load conditions. The LSGUI can obtain all

available measurement from the L Series and display them all in a single window. In three phase mode

of operation, lineto line voltage is calculated from the line to neutral readings supplied by the AC

Source controller. These calculations are based on the programmed phase angles between phase A, B

and C.

6.1 Standard Measurements

bring up the Measurement window.

B8 AC Source Measurements

r Measurements:
Frea(Hzl:  A5() [XPhaseA [X PhaseB [X PhaseC
[X Voltage L-N [rms]: 0.0 0.0 00
[* Cument [A rms): 0.0 0.0 0.0
[X Phase [a): 0.0 0.0 0.0
% Power [KW): 0.00 0.00 0.00
X Appt Power [KVA]: 0.00 0.00 0.00
[ Power Factor: 0.00 0.00 0.00

= 3

LCancel

Help

Mode: ——

Meas.

Stop

LO@
go

dili

[ Log Data every EI zecs bo; . GShe datacev

[ Fiirt [~ Stayon Top

Power or Phase will be skipped.

3. Make sure all parameters are checked. Any unchecked parameter such as

Exercise: 1. Pull down the Measurements menu and select the Show... sub menu. This will

2. If you are in three phase mode, all three phases can be enabled by putting a
check mark at each one. Phases are color coded for easier separation.

M\ Qalifornia Instruments 1.0
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4. Click on the Meas. button to start a measurement cycle. Once started, the
program cycles through the screen collecting all the selected parameters for
the enabled phases. A yellow dot will indicate the presently requested
measur ement.

B8 AC Source Measurements = =
r Measurements:

Freq(Hz: 250 [X PhaseA [X PhaseB [X PhaseC Cancel |
Wvoage LN (s} | 2305 | 2295| 2289|
[X Current [A rms): 6.7 6.6 6.7 -
¥ Phase (o} 00| 2400 1200| @&
X Power [KW): 1.41 1.46 1.47 O Cycle
% Appt. Power [KVA): 154 153 1.53 Meas. |
S 0916| 0955 0963| ~
[ Log Data eveny EI secs bo; G5k datacev [ Fiirnt [~ Stay on Tap ‘

5. If you are in simulation mode, the measurement values will be based on the
Seady Sate control panel settings. A random element of fluctuation is added to
simulate more realistic measurements. As such, the readings may change
dlightly between measurement cycles.

6. Select the Cycle mode on the right hand side and start a continuous
measurement cycle by clicking on the Meas button again.

7. While the measurement is running, move the mouse to the Seady State
control window which should still be open. You can move the window around if
needed to make it more visible. You can also re-size and or move the
measurement window to make room on the screen.

8. Move the voltage and current limit sliders around and observe the impact
this has on the measurements. Your settings and the Measurements should
track.

T N - 11|
Frequency Control: 0K
Fi 3 H:
Range: Modre: ~ | [ Dutput Relay: - E:'rlztengtghy Help Clememer=te Ok
C135¥ O Single 8 | | O Open FreqHz): 2500 [XPhaseA [X PhaseB [X PhaseC Concel
= Cance
Qany | |Qitrmeo ||jQems] ¥ Voktage LN (ms): | 106.8| 231.0( 1085 —
Phase Control: Execute: [ Current (A ms): 55 6.7 55 —
XA B &C _ Mode: — |
e | l @® Immediate 1% Phase (8): . D%g 21-04..2 1 g%g Ote
C - - b L
Bment 2] Ot e | 059|  158|  058| e
oo ppt Pawer [KVAL I ! I Mess.
o 'ﬂ 2 = updsiotow || || |5 pomer Facto 0858 0928| 0912 .|
Wavefor: L
@sine O [5ine ] [sine | [5ine ]
{O Clipped Sine | I LogDataeverp [5_ | sscstor. GSWs_datacsv I Prirt [ Stapon Top |
S = =
32 1.0 M\ California Instruments



LSGUI Training Manual

6.2 Recording measurement data to disk.

Measurements can also be logged to disk for usein other programs. The measurement data files are
comma delimited (Comma Separated Value) so they can be imported in a spreadsheet immediately.

Before selecting data logging, you should set up the correct file mode and file name. Thisis done
from the Data File Setup window. We will set up alog file and record data for a period of time.
Afterwards, we will use a spreadsheet program (if available on your PC) to analyze the data.

Exercise:

1. Pull down the Measurement menu and select the Data File... sub menu. This
should bring up the Data File Setup window. The measurements can still be
running in the background but this will be suspended while the Data File Setup
window is open

w. Data File Setup Mi=] E3 I

 Log File Settings 1]
File name: [C:\LSGUINIs_data.csv |

Cancel

gl

File Mode: Time Stamp: — |
® Dverwrite @ Serial number Browse... | Help
O Append () ASCI String
Comment: | |

[ Calculate and display Line to Line Yoltage

2. The default file nameis|s_data.csv. If you want, you can enter a different file
name or use the Browse button to select both a different directory and file
name. You can also enter the new file name directly in the file name box.

3. Select the Overwrite mode if it is not already selected. Thiswill cause a new
file to be started each time you start a measurement cycle.

4. Select the ACII string Time Stamp option. Thiswill result in a readable time
stamp for each measurement record. The Serial number format is specific to
Microsoft Excel.

5. Add a comment in the comment line. This information will be added to the
measurement data file and can be a useful reminder of the nature of the UUT
from which this data was taken.

6. While in this window, you may also want to turn on the Line to Line voltage
option. Thiswill cause the LSGUI to calculate line to line voltage
measurements. You Data File Setup window should look like this now:
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w. Data File Setup [_ (O] =] I
r Log File Settings [1] 4 I
File name: [C:\LSGUIVIs_data.csv |
Cancel |
File Mode: Time Stamp:
@ Dverwrite () Serial number Browse... | Help |
C) Append @ ASCII String

Comment: |LSEUI training manual exercise |

[X Calculate and display Line to Line Voltage:

7. Click on OK to confirm your selections and return to the Measurement
window.

8. If the measurement window was still open, close it by clicking on the OK
button and then open it again from the Measurement menu. Thiswill activate
the line to line measurements we have just enabled. The LSGUI only checks this
setting when the measurement window is opened.

9. At the bottom of the measurement window is a Log option check box. Turn
on data logging by putting a check mark in the log box. The default logging
interval is set to 5 seconds which is the minimum time between logging
measurement cycles. The maximumtime is limited to 3600 seconds or one hour
between recordings.

10. Turning the data logging mode on automatically puts the measurement
mode to Cycle. Click on Meas. to start the measurement cycle.

11. Use the Steady State control window to vary the voltage and or current
limit so all readings will not be the same. Wait about 30 secondsto get at least
5 or 6 records and then click on the Sop button.

12. Toggle to your Windows 95° Explorer or Windows 3.1° File Manager and
locate the data file Is_data.csv. If you used a different file, it should be under
that name.

13. Open the file using Excel or Notepad if Excel is not available to you. The
following table shows a fraction of the data file.

#1997-08-21 15:09:52#,"L SGUI training manual exercise"
"Date","Time","F","V(A)","I1(A)","°(A)","KW(A)","KVA(A)","PF(A)","V(B)","I(B)","°(B)","
08-21-1997,15:09:53,250.0,223.8,6.2,0.0,1.27,1.39,0.916,236.1,6.6,240.0,1.50,1.57,0.955
08-21-1997,15:09:58,250.0,197.0,6.2,0.0,1.07,1.22,0.883,237.5,6.7,240.0,1.39,1.59,0.875
08-21-1997,15:10:03,250.0,197.5,5.3,0.0,0.95,1.05,0.905,237.2,6.6,240.0,1.44,1.57,0.918
08-21-1997,15:10:08,250.0,260.3,5.3,0.0,1.18,1.38,0.856,237.4,6.7,240.0,1.46,1.59,0.918

14. If you opened the file in Excel, you can use some its graphing capabilities
to display one or more parameters as a bar chart or line plot.
Close the Excel or Notepad program when you are done with this.

15. Turn off the Data Logging mode by clearing the check mark at the bottom
of the Measurement window.

34
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6.3 Logging Data to a Printer

The measurement data can also be logged to a printer if oneis connected to the PC. In this case, the
Print check box at the bottom of the Measurement window needs to be checked. If you have a printer
connected to your PC and set up under Windows, you can perform the next exercise. If not, just skip
this one and go to the next chapter.

Exercise:

1. Set a check mark at the Print option at the bottom of the Measurement
window.

2. Make sure you are still in Cycle mode.
3. Sart a measurement cycle by clicking on the Meas. button.

4. Wait about 30 seconds while moving the voltage and/or current limit sliders
in the Seady Sate control window.

5. Stop the measurement cycle by clicking on the Stop button. The printer
should gject the page with the measurement data at this time. If you get no
output, use the File, Printer Setup... menu to check for the correct printer
selection.

6. Close the Measurement window.

Note: Depending on the type of printer you have, lines that exceed more than the page width may be
cut off. If thisisthe case, disable one or more parameters and/or phases so the measurement data fits

within the page width.
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7.
Transient Programming

Transients are a powerful feature of the L Series. To get the most out of the AC Source and L SGUI
program, it helps to understand how the L Series implements transient programming.

Unlike many SCPI command language based AC sources like California Instruments’ i Seriesor iL
Series, the L Series does not use a sequential list of transient steps. Instead, it has 16 independent
transient step registers that can be linked in any sequence if needed. This means each register can
stand onitsown - it is not linked to any other register - or it can link to any of the other registers,
including itself. Thus, register 3 can be used to produce a voltage sweep and then be told to link to
itself. The sweep would be repeated indefinitely in this case.

For more sophistication, a number of registers can be linked together to form a sequence of events.
Aslong asyou don't run out of registers, you can have multiple event sequences stored in the L Series
controller. You can start the one you want by telling the source to start at the register number that is
the start of your sequence.

The LSGUI creates an easy data entry format for programming the 16 transient registers. Since
transient execution is performed by the L Series controller, not the PC, user information needsto be
downloaded to the AC source through the |EEE-488 interface before it can be executed. This means
that you can edit your data entry grid as often as you want. Until you download the information to the
AC source, none of the registers will be affected.

Transient Registers [ %] I
Reqgister Contents: -
Mo, | TranzType | Goto | FinalV I Goto F | Final F IStart E!II Delay [=] I Link to: m
g |¥Dmip |= 200.0 1200 0.001 1 Cancel |
1 |¥Dwop [T BO.0 0.001 2
2 |¥Diop |™ 145.0 0.001 3 Help |
3 |VF Sweep ™
4 |Empty hd " Instr Access:
5 |Emply A
E |FStep |[= Dnload Regs
7 |Empty A
8 | Empty - rDisgk Access:
3_|MF Sweep¥ Load List... |
10 |FSrg/Sag™ =
11 {Empty hd Sawe List___ |
12 |Empty hd
13 |Empty hd Phase:
14 |Empty [T ®A B [C
15 |Empty A
r Transient Execution:
Start from Reg: Start | Stop | Clear All |

Y ou can also leave aregister blank by selecting the ‘Empty’ transient type. Thiswill leave the
register untouched when you download the information in your data entry grid.

The following exercises will make this process more clear.
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7.1 Voltage Transients

Voltage transients only affect the output voltage and can be performed on al three phases at once or
any combination of one or more phases. The phase selection box is located in the bottom right corner
of the Transient window.

Typical voltage transients are drops, steps, surges, sags and sweeps. Each transient step or register
has a start and stop value for the voltage and a duration time. If desired, a start phase angle can be
specified aswell. If no start phase angle is given, the start phase angle will be random.

We will set up afew different voltage transients as an exercise:

Exercise:

1. Pull down the Source menu and select the Transients... sub menu.
2. Clear the present contents by clicking on the Clear All key located in the

Clear All
bottom right corner of the Window. o |
You will be asked to confirm since this action wipes out the entire grid
contents. Click on Yes to acknowl edge the fact that you do indeed want to start

from an empty grid. Note that the LSGUI always recalls the last Transient
setup present when the OK button was clicked. This always allows you to go
back to your last transient program, even if you did not save it explicitly.

L Series GUI
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3. Go to thefirst row of the grid. It is common practice to start a new program
at Register 0 but thisis not required. Any register can be the beginning of a
transient program.

4. Click on the drop down box and select the 'V Sep’ transient type.

5. Tab over to the right or click on the Goto V field. Notice that only those
fields that have to entered are white. All unused field for the VV Step function
are greyed out. You can enter values in these fields but they will be ignored and
any time you move to a new registers, greyed out values will be erased.

6. Enter *120.0' for 120 Vrms. Note that if you are in the Low Voltage range,
you should not enter values above the range limit of 135 Vrms. If you do, you
will get an error when you try to execute the register contents. The L Series
does not automatically switch range to accommodate a higher voltage asthis
would cause the output to be dropped temporarily.

7. Tab over to the ‘Delay (s)’ field and enter 0.001. This correspondsto 1
millisecond which is the minimum time interval for transient events. Notice we
skipped the Phase field as we don't care about the phase angle of this event.

8. Starting a transient program with a voltage step is good practice as it will
ensure you start out at this specific voltage value, regardless of what the steady
state value of the sourceis at the time the register is executed.

9. Tab over tothe ‘Link to:’ field and enter number 4. We will use Register 4 as
the next event in our transient sequence.
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10. Move to Register 4 and select ‘V Sweep’ as the transient type. A sweep
allows you to go from the Goto V value to the Final V value in a specified
period of time.

11. Enter 20.0 V for the Goto V value and 120.0 V for the Final V value.

12. Tab over to the ‘Delay (s)’ field and enter 5.0 for a 5 second sweep. Snce
we will sweep from 20 Vrmsto 120 Vrmsin 5.0 seconds, the Voltage slew rate
will be (120-20)/5 = 20 V/s. There is no need to know this however asthe

LSGUI will calculate this value for you and program the register accordingly.

13. Tab over to the ‘Link to:’ field and enter 8. We will use Register 8 asthe
next event in our transient sequence.

14. Move to Register 8 and select 'V Sg/Sag’ asthe transient type. A
Surge/Sag allows you to go to the Goto V value for a specified period of time
and then return to the Final V value.

15. Enter 70.0 for the Goto V value and 120.0 for the Final V value.

16. Tab to the ‘Delay (s)’ field and enter 20 ms (0.02). If our frequency is set to
50 Hz, thiswill cause the output to sag to 70 V for one full period of the AC
output and then return back to 120 Vrms.

17. Thisisthe last event in our sequence so we leave the Link field blank.

Transient Registers

Begister Contents: -
Mo, | Trans.Type | Goto¥ | Fi i Start mI Delay [z) | Lirik to: “
o _|vStsp |T] : Cancel |
Ernpty :
2 |Empty Help |
3 |Empty
4 |V Sweep | ¥ I I Instr Access:
5 [Empty
& |Empty Dnload Regs |
7 |Empty —
8 |vSig/sady Dizk Access: |
3_|Empty Load List... |
10 |Empty
11 _|Empty Sawe List_.. |
12 |Empty
i
X A B C
15 |Empty : AL
" Tranzient Execution:
Start from Reg: Start Stop Clear All

18. Your Transient window should look like the window shown here at this
time.

19. Now that we have programmed our transient program, we need to transfer
it to the L Series AC source beforewe canrunit. THISISA CRITICAL
STEP. If you do not download your transient information to the AC source,
clicking on the Start button will not produce the desired result.
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20. Click on the ‘Dnload Regs' button to programthe L Series AC source
controller. If you are in simulation mode, you will see a screen that shows you
the command that would have been sent to the AC Source. This can be a useful
feature if you plan to develop you own programs for the L Series.

Click on Close to go back to the data entry mode.

Transient Registers

Register Contents:

r Program strings for Transient program
L Series GUI iz in simulation maode,
Fallowing program string(s) would have been send to L Series
0= AMPAT1200 DLY0.001 WAL1200 REC4 REGOD
4= AMPAZ0.0DLYDT STP20YALTZ20.0 RECE REGA Help
8= AMPATD.O0DLY20.00%AL120.0 REGSE

LCancel

ailil,

[ Instr Access:

i

Dinload Begs

r Disk Access:

Load List...

i

Sawe List_..

Bl
=
&
W
o

3
-3
—qu
-~}
o

Cloge | Clear All

If you have a unit connected, you can run the transient program by selecting
Reg 0 in the drop down box at the bottom of the Transient Window and clicking
on the Start button.

Next we will perform asimilar exercise but this time for the frequency.
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7.2 Frequency Transients

Frequency transients only affect the output frequency. As such, they always apply to al three
phases. Selecting specific phases only affects the voltage, not the frequency. Frequency transients will
always affect all phases present.

Exercise:

1. Moveto Register 12. We will arbitrarily start at Register 12.

2. Select ‘'F Sweep’ asthe Transient Type and set the Goto F value to 50.00 Hz
and the Final F value to 500.00 Hz. Thiswill cause the frequency to sweep up.

3. Tab to the ‘Delay (s)’ field and set the time to 1.000 seconds.

4. Tab to the‘Link to:’ field and link to Register 13.

5. Move to Register 13, select ‘' F Sweep’ as the Transient Type and set the Goto
F value to 500.00 Hz and the Final F value to 50.00 Hz. Thiswill cause the
frequency to sweep down.

6. Tab to the ‘Delay (s)’ field and set the time to 1.000 seconds.

7. Tabtothe‘Link to:’ field and link to Register 12. Thiswill cause the

transient programto run in an endless 2 second loop sweeping the frequency
from 50.0 Hz to 500.0 Hz and back continuously.

Transient Registers

E3
Begister Contents: -
Mo, | Trans.Type | GotoY I Final ¥ | Goto F | Final F |Stalt raI Drelay (3] | Link, to: m
0 [V5tkep |™ Cancel |
1 |Empty
2 |Empty Help |
3 |Empty
4 |V Sweep I Instr Access:
5 |Empty
& |Empty Dnload Regs |
7 |Empty g
8 |V Sro/Sad Disk Access:
8 |Empty Load List._. |
10 |Empty
11 [Empty Save List__.
12 |F Sweep
::i Ei::jep r Phase:
X A B C
15 |Empty bkal®l
r Transient Execution:
Start from Req: |Reg 12j Start | Stop | Clear All |

18. Your Transient window should look like the window shown here at this
time.

19. Now that we have programmed our transient program, we need to transfer
it to the L Series AC source beforewe canrunit. THISIS A CRITICAL
STEP. If you do not download your transient information to the AC source,
clicking on the Start button will not produce the desired result.

20. Click on the ‘Dnload Regs' button to programthe L Series AC source
controller. If you are in simulation mode, you will see a screen that shows you
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the command that would have been send to the AC Source. This can be a useful
feature if you plan to develop you own programs for the L Series.

Notice the fact that the transient register information from the previous
exerciseis also sent to the AC Source.

Click on Close to go back to the data entry mode

If you have a unit connected, you can run the transient program by selecting
Reg 12 in the drop down box at the bottom of the Transient Window and
clicking on the Start button. You will need to use the Stop button to stop the
transient program asit runsin an endless loop.
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7.3 Voltage and Frequency Transient

The Voltage and Frequency Sweep transient is convenient if you want to change both parameters at
the same time. Y ou can also use this transient to Step both parameters by using the same values in the
Goto and Final Fields.

Exercise:

1. Moveto Register 2.

2. Select the * VF Sweep’ transient type and set the Goto V field to 0.0, the Final
Vfield to 120.0.

3. Set the Goto F field to 50.00 and the Final F field to 500.00.
4. Set the Delay (s) field to 3.000 for a 3 second sweep time.

5. Set the ‘Link to:’ field to 2 to go back to the same register. Thiswill cause
this sweep to repeat forever.

Transient Registers

Begister Contents: -
Mo, | Trans.Type | Goto¥ | Fi i Start mI Delay [z) | Lirik to: “
0 |¥5tep |T| ' LCancel |
1_|Empty :
2 |VF Sweepg ™ Help |
3 JEmpty |™
4 |V Sweep | ¥ I I Instr Access:
5 |Empty
& |Empty Dnload Regs |
7_|Emply -
8 |vSig/sad Dizk Access:
3_|Empty Load List... |
10 |Emply
11 _|Empty Sawe List_..
12 |F Sweep
13 |F Sweep Phase:
L £ moty KalBlC
15 |Empty :
" Tranzient Execution:
Start from Reg: Start Stop Clear All

18. Your Transient window should look like the window shown here at this
time.

19. Now that we have programmed our transient program, we need to transfer
it to the L Series AC source beforewe canrunit. THISISA CRITICAL
STEP. If you do not download your transient information to the AC source,
clicking on the Start button will not produce the desired result.

20. Click on the ‘ Dnload Regs' button to programthe L Series AC source
controller. If you are in simulation mode, you will see a screen that shows you
the command that would have been sent to the AC Source. This can be a useful
feature if you plan to develop you own programs for the L Series.

Notice the fact that the transient register information from the previous
exercisesis also sent to the AC Source. Click on Close to go back to the data
entry mode.

If you have a unit connected, you can run the transient program by selecting
Reg 2 in the drop down box at the bottom of the Transient Window and clicking
on the Sart button. You will need to use the Stop button to stop the transient
programasit runsin an endless loop.
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7.4 Saving Transient programs

Transients programs can be saved to disk for later recall. This allows you to create alibrary of
commonly used test programs. The transient program information is stored in ASCI| text fileswith a
TLSextension. It is recommended that you do not edit these files directly using a text editor but rather
use the LSGUI program to edit existing TLSfiles. You can load any file using the ‘Load List...’

button.

The following exercise will show you how to save atransient program, clear the contents of the
Transient window and then reload the program we just saved.

Exercise:

1. Using the transient program we have created during the previous three
exercises, click on the ‘Save List..." button.

2. This brings up the File Save dialog box shown here.

3. The default directory is the LSGUI program directory. You can change to
any directory and/or drive you like.

Save Transient List As ._. [ 7] x]

File name: Folders:

- e

Cancel

s

Metwork...

[~ Read only

Save file as type: Drives:
ITlan:ienl List [*.Hs) j I &3 c: herman j

4. Enter a descriptive file name. Use no more than eight characters asthe
LSGUI restricts file names to the DOS 8.3 convention. A TLS extension will be
added automatically. E.g. use TRAINING

5. Click on OK to save the transient program under this name.

6. Clear the present contents by clicking on the Clear All key located in the

bottom right corner of the Window. =
You will be asked to confirm since this action wipes out the entire grid

contents. Click on Yes to acknowl edge the fact that you do indeed want to start
froman empty grid.

L Series GUI

@ This aperation will eraze all rangient infarmation shawn in this window! &re you sure pou want to continue 7
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7. Now that all your transient information is gone, click on the ‘Load List...’
button and select the TLSfile you saved earlier.

Dpen Transient List File... HE| |
File name: Folders:
T —— Cancel

1 et =

A lsgui Network...

™ Read only

List files of type: Diives:
[Tiansient List F-tts) ] [= o herman =l

8. Thisrestores the transient program you saved earlier.

9. Close the Transient program and return to the Main program Window.

In the next chapter we will look at some options that are supported on the L Seriesfor Mil Std 704D
and RTCA/DO-160 testing. If you do not have such applications or do not have the optionsinstalled in
your L Series AC Source, you may skip the next chapter.
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8. Test Options

The L Series supports two firmware based options for performing standard AC power related test
according to either Mil Standard 704D or RTCA/DO-160. If either option isinstalled in the L Series,
an Applications menu item will appear on the menu bar. If you are in simulation mode, all options are
available at al times, including both of these.

This chapter will cover RTCA/DO-160 but operation of MIL-STD 704D is nearly identical.

Exercise:

1. Pull down the Applications menu and select the RTCA/DO-160 sub menu. If
you only have the MIL-STD-704 option, select it instead.

2. Thesetest can be run on an individual phase or on any combination of up
to three phases. Many DO-160 tests are run on Avionics systems powered by
three phase power.

RTCA-DO160 H||
r Test Setup: [1]4
rMai  Subsections:

(& Yolt_Freq minimum

O ¥olt _Freq maximum

() Yoltage unbalance

O Frequency modulal {001+
i Waveform distortion
() Woltage modulation (1.0 |+
I Yoltage surge

O Power interruption

@ ts
) Emergency Tests
() Abnormal Tests

Cancel |
Help |

r Select Phase:

XA [B [C

r Test Execution:

Start | Abort |

W

||S tatus || a

3. TheDO-160 test suite contains three types of tests, Normal, Emergency
and Abnormal. We will use one of Normal tests for this exercise. The operation
of any of these tests from the LSGUI is basically identical, so if you have seen
one, you have seen themall.

4. Select the Voltage Modulation option under Subsections and select a
modulation level of 20. Thisis accomplished using the Combo box behind the
Voltage Modulation selection.
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5. Click on Sart to start the test. This test takes 2 minutes. Progressis shown at
the bottom of the test window using a progress bar. The Actual command send
to the AC source is shown briefly at the bottom of the test window. Afterwards,
it switches to show the amount of seconds remaining.

RTCA-DO160 |
r Test Setup: [1]4 |
rMain Sections: — | [ Subzections:
® Mormal State Tests C ¥olt _Freq minimum Cancel |
) Emergency Tests C ¥alt_Freq maximum
C) Abnormal Tests C Voltage unbalance Help |
C Frequency modulal - —
rSelect Phase: — | | O Waveform distortion
Ma B [C (® Voltage modulation |20 |+

() Yoltage surge

O Power interruption #

r Test Execution:

||1 10 geconds remaining... || 10%

6. You can abort any test prematurely by using the Abort button. The test will
be aborted immediately.

7. Close the Test window when you' re done.

For detailed information on the nature of each of these sub tests, consult the user manual that was
supplied with the AC Source.
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9. AC Source Setup Files

Setup files are used to store AC Source Front panel settings. Only steady state information is
contained in these files. All other information is retained in the non-volatile memory of the L Series
controller. Setup files aways have an STP extension and are saved in an ASCII format. We do not
recommend you edit these files however other than through the LSGUI itself. Editing a setup file may
corrupt it to the point where it can no longer be recalled.

9.1 Saving front panel setups

Setup files are saved through the File menu or from the Toolbar. When you save a setup for the first
time, you will always be prompted for afile name. If you saved the setup before or you recalled a
setup from disk, the same setup filename will be used for any subsequent save operations unless you
use the ' Save As...” sub menu option.

Exercise:

1. Use the Steady Sate control window to program the steady state parameters
to a specific setting. For example, set the frequency to 100 Hz, voltage to 100
Hz and current limit to 2 Arms. If you are in the Update mode, it is essential to
click on the *Update Now' button. If you don't, the new Steady State values will
not take effect and thus, won't be saved.

2. Close the Seady Sate control window by clicking on the OK button.
3. Next, pull down the File menu and select the * Save’ sub menu. This will

bring up the Save As... dialog box since this is the first time since starting the
LSGUI that you saved a setup file. As such, you need to supply a file name.

Save Current Setup As ... [ 2]
File name: Folders:
Cancel
A [ -
9 Isgui Network__
T Bead only
i =
Save file as ype: Diives:
JL Series Setups (~stp) ] [ o herman =l

4. Enter a descriptive file of no more than eight characters. The STP file
extension will automatically be added. For example, enter TRAINING asthe
setup file name.

5. Click on OK to confirm your file name assignment. The setup information is
now saved to disk.
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9.2 Recalling front panel setups

Next we need to clear the present Steady State settings to make sure the setup file can be used to
restore them. This can be done by using the File, New sub menu.

1. Pull down the File menu and select the New sub menu or click on the first
icon of the Toolbar (empty sheet icon).

2. Open the Seady Sate control window to see if the settings have been
cleared. The frequency and voltage should be set to their initial values.

3. Close the Seady Sate control window by clicking on the OK button.

4. Pull down the File menu and select the Open sub menu. Thiswill show you a
list of all setup filesin the working directory.

Dpen L Series Setup File. .. [ 7] x]
File name: Folders:
— Cancel

training.stp N =T -
3 lsqui Network...
[~ Read only
=
List files of type: Drives:
IL Series Setups [*.stp) j I &3 c: herman j

5. Select the “ training.stp” file and click on OK. Thiswill cause the Steady

Sate settings to be recalled from disk. If you have an AC Source connected

through the IEEE-488 bus, it will be programmed with the settings from the
setup file.

6. Open the Seady Sate control window again and confirm that all settings
have been restored.

7. Close the Seady State control window when you are done.

9.3 Command Line Options

Setup files can be used to program the L Series AC source any time the LSGUI is started by using a
command line option. Command line options can be set in the | con properties under Windows 3.1%or
in the Shortcut properties under Windows 95°.

Setup files have the default file extension .STP and can have a name of up to eight characters. Setup
data covers only the Steady State values, the system initialization values, the measurement selections
and the data logging selections. System configuration datais not restored from a setup file asit is
determined by the actual L-Series unit connected, unless the program is run in simulation mode. In
simulation mode, System configuration data is recalled as well. The following is an example of avalid
command line setup file entry:

C:\LSGUI\LSGUI.EXE C\TEMP\SETUP.STP

The program will load the file called setup.stp located in the temp directory when launched. Note
that this may cause the output of the AC source to go to any voltage programmed in the setup file.
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10. Conclusion

This concludes this LSGUI training manual. If you worked your way through all the exercisesin this
manual, you have seen a good subset of the LSGUI program’s capabilities. If you want to know more,
use the LSGUI User Manual that is supplied with the program or refer to the on line help system. All
windows have a Help button which gets you directly to the relevant help topic. You can also use the
Help menu to see the help table of contents or do a search on a specific topic.

If you have any comments about this training manual or the LSGUI, please let us know. We
constantly strive to improve our products and meet our customer’s needs. Y ou can email your
comments to:

Internet Email address
support@calinst.com
or fax us at
(619) 279-8139 (USA)
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