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Chapter 1 —General Information

1 General Information

1.1 Introduction

The Varian 356-LC differential refractometer is a universal detector designed for
high-performance analyses where the refractive index of a flowing liquid with respect
to a reference is required. Its small cell volume, high sensitivity, and accurate
temperature control make it well-suited for use as a detector in automated and
manual high performance liquid chromatography.

The Varian 356-LC RI detector can be operated as an integrated module within a
Liquid Chromatography System using Galaxie™ Chromatography software.
Alternatively, the detector can be used as a stand-alone HPLC detector through
serial communications.

This manual instructs the user how to install the PL Instrument Control software for
operation of the Varian 356-LC RI as a stand-alone detector. For information on
operating the detector please refer to the Operation manual.
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Chapter 1 —General Information

1.2 Specifications

Rl range 1.0~1.75 RIU

Range 150-600x10° /FS RIU

Linearity 600 pRIU

Sensitivity LOW (2), MED (4), HIGH (8) mV/uRIU
Short-term noise <5.0x10°RIU

Drift <2.5x10”" RIU/hour

Response time 0.1-5.0 sec

Temperature control OFF, 30-50 °C (1 °C increments)
Cell volume 6 uL

Light source LED 880 nm

Analogue output 1V FSD

Digital output 24 bit (10 Hz) via serial port
Polarity Positive/Negative

External communication RS232

Autozero YES

Purge YES

Flow rate range 0.1-10 mL/min

Pressure rating 100 kPa (15 psi)

Internal volume- inlet 15 L

Internal volume- outlet 459 uL

Total internal volume

Normal operation 474 pL
Purge mode 491 L

Wetted material

316 SST, Quartz Glass, PTFE,
Perfluoroelastomer

Power requirements

AC 100~240V 50/60 Hz

Power consumption

150 W (max)

Dimensions (wxdxh)
(unpacked)

296 x 475 x 212 mm

Dimensions (packed)

460 x 775 x 385 mm

Weight (unpacked)

11 Kg

Weight (packed)

13.5 kg

PC Requirements

Windows® 2000 & XPpro

Remote operation

Remote purge & autozero

Safety features

Error and leak detection

Table 1. Performance Specification of the Varian 356-LC RI Detector

' According to ASTM method E-1303-95 “Practice for Refractive Index Detectors used in Liquid Chromatography”.

Detector conditions; temperature 35 ° C, response time 4 sec.

Document # 6/27416

Varian 356-LC Software Control Manual




Chapter 1 —General Information

1.3 Connecting the Varian 356-LC to a PC

1.3.1 PC Requirements

To operate the Varian 356-LC detector using the Instrument Control Software, a free
Serial (RS-232) communications port (1 to 255) is required on your PC. Most
computers are supplied with at least one serial port as standard, but if your PC does
not provide a serial port, please see section 1.3.1.1 & 1.3.1.2

The Varian 356-LC Instrument Control Software is only compatible with Windows®
2000 & XP Pro.

1.3.1.1 Use a Universal Serial Bus (USB) to Serial Interface

If your PC has one or more Universal Serial Bus (USB) connectors then you can use
a “USB - Serial Port Adaptor” (part # 0860-0620), which provides a Serial Port
connection to your PC. The Universal Serial Bus interface is supported on:

Windows 98
Windows ME
Windows 2000
Windows XP

vVVvyVvyy

USB is NOT Supported on NT 4.0. You may require
A extra software to use USB on Windows

NOTE

1.3.1.2 Adding an Extra Serial Card to your PC - Using Multiple Serial Ports

Multiple Port Serial cards are available, which allow 4, 8 and 16 extra serial ports to
be added to your PC using a single PCI card.

1.3.2 Serial Connection

Ensure that the Varian 356-LC detector is switched on and operating normally. Make
sure you have one free and valid RS-232 communications port (1 to 255).

Connect the serial port on your PC to the port labelled "RS232" on the rear of the
detector, using the serial cable provided. Ensure that the flash upgrade switch, (see
figure 1) is located in the RUN position (i.e. downwards).

1.4 Instrument Control for non-Galaxie Users

The Varian 356-LC was designed to integrate fully into Galaxie Chromatography
software, allowing the user to control the instrument, remotely for unattended
operation. However, for non-Galaxie users (e.g. Star or MS workstation) the Varian
356-LC Control software (v2.2), provides a standalone control of the Varian 356-LC
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Chapter 1 —General Information

The 356-LC Instrument Control software provides direct control of the Varian 356-LC,
via the RS232 port, in much the same way as front panel control. It does not provide
data acquisition.

For data acquisition and control, the Control software must be used in conjunction
with a chromatographic data acquisition package, such as Star or MS Workstation.
The Varian 356-LC’s analogue data can be collected by connecting the supplied
analogue output cable (Part No. PLO880-0310) from the rear of the detector (see
figure 1) to an A/D interface (e.g. Star MIB 800 module). Please refer to the Star or
MS workstation user manual for more information on how to configure the Star 800
modules.
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Figure 1. Rear view of the Varian 356-LC RI Detector
1. Serial RS232 connector — 24 bit digital output
2. Control firmware flash upgrade switch
3. Connector control I1/0 —15 pin D type female
4. Analogue output - £1 V
5. Mains switch
6. Mains input
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1.5 Installation Procedures- Software

1.5.1 Installation of the PL Instrument Control Software from CD

Place the CD-ROM containing the Varian 356-LC Control software into the CD drive.
In most cases the CD browser window will automatically open. However if the
window does not appear then select the Run option in the Start menu, and type in
D:\launch.exe (where D: denotes the CD drive).

From the CD browser window select the Install the Software option and follow the on-
screen instructions, it is recommended that the default settings are selected.

A Ensure that when you log on to the PC

you have full administration rights.
NOTE

You may need to restart your computer at the end of installation; if this is required
you will be prompted to do so.

After successful installation of the Control software, the program is simply run by
clicking on the application named PL Instrument Control (PLInstControl.exe) installed
in the PL Instrument Control group of the Programs option in the Start menu.

The default location for the program files will be C:\Program Files\Polymer
Laboratories\PL Instrument Control, which contains the following files:-

= [CDacs -jofﬂine.ico -'%online.ico EEPLInstConfigEd exe
I-D PLIRskControl. di j PLInstControl exe PLLog.dl
PL Iﬁétrument
Control
Select an itern bo view its description.
Siee also:
My Documents
Py Mebwork Places
My Computer
Before running the program the
software must be first configured,
ATTENTION see section 1.5.3.

1.5.2 Installation of the Instrument Control On-line Help from CD

From the CD browser window select the Install Online Help option and follow the on-
screen instructions, it is recommended that the default settings are selected. The
two help files (one for the PL Instrument Control software and the other for the PL
Instrument Configuration Editor program) will be installed and the default location will
be C:\Program Files\Polymer Laboratories\PL Instrument Control\Docs.
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1.5.3 Configuring the Instrument Control Software

The Control Software needs to be closed down before starting

A this program.
The configuration of the Varian 356-LC should normally be done
NOTE by a qualified Varian representative.

To configure the Control software for the Varian 356-LC, you need to run the PL
Instrument Configuration Editor to define the components that make up the
instrument. The PL Instrument Configuration Editor is simply run by clicking on the
application named PL Instrument Configuration Editor (PLInstConfigEd.exe) installed
in the Service group of the PL Instrument Control group of the Programs option in the
Start menu.

A The first time the PL Configuration Editor program is run, the
program displays all the components that are available for
NOTE control.

For the initial configuration of the system select the Varian 356-LC from the list by left
clicking on the name of the component so that the configuration matches the
instrument.

Add Component{s) X |
----- 120-0ven [ oK. |

o 2200ven
=2 Detectorz] Cancel |
..... FIL_Hl
..... KT _Hl

Click on name of
----- HT-FI cormponent(s] o
add to system

""" Uy £2501-A0/D
""" PL-BY400

""" PLEV400RT

""" PL-ELST000

""" PLELSZ2100

""" PL-ELS21001CE
""" PLLS 30

""" PL LS 45/30 =

Once the Varian 356-LC configuration has been completed the correct Com port
needs to be assigned. To set the Com port, double click on the component name.
The Configure Component dialog will open, where the correct Com port can be
entered.
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Configure Component E |

Cancel |

|1 ComPat [ Simulation Mode

Chosen Mame I"-.-"arian 386-LC

Once the Com ports is set correctly, close the configuration editor and wait while the
new configuration is saved. While the new configuration is being saved the following
message will be displayed: -

|Jpdating Ingtrument Configuration ...

Updating the instrument configuration can
take up to a minute so please be
NOTE patience.
For further information on configuring a system then please see the on-line help
within the PL Configuration Editor program.
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Chapter 2-The Graphical User Interface

2 The Graphical User Interface

Total instrument control of the Varian 356-LC is provided by a Windows-based
Graphical User Interface (GUI). This intuitive interface provides simplistic control as
well as a comprehensive monitoring system.
For further information on the PL Instrument Control
software please see the on-line help within the
NOTE program.

To start the 356-LC Control software, select the PL Instrument Control item j in
the PL Instrument Control program group of the Programs option in the Start menu.

2.1 Overview

Instrument  Settings  Samples Automation Tools Help

L E VARIAN 356-LC : Ready @
B B @ varianaseic Current Parameter Settings (RArE3GlI]
Output (mV') 0.0000 Parameter Set Value Select an action, or press Updale bulton to store current settings = |
Temperature { C ) 30.00 -
Polarity Normal
Update =
SUMMARY VIEW
3 fov,
COMPONENT VIEW
The Control screen is effectively divided into two main Views, these are:
1. The Summary View
2. The Component View
Document # 6/27416 10
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2.2 Summary View

The summary view displays the status of the Varian 356-LC and a quick way of
accessing the various parameters and options available within the PL Instrument
Control software.

A green LED next to the Varian 356-LC name indicates the module is being
controlled and running whereas a red LED would indicate the module is either not
running or not controlled.

For further information on the Summary View please see the on-line help within the
PL Instrument Control software.

2.3 Component View

The component view provides direct access to the Varian 356-LC control
parameters. In general each component view contains a number of common items
and options. The actual items available in a view are dependent on the component
selected.

The general component view for all components except for autosamplers/carousels
is shown below.

B] VARIAN 356.LC : Ready Status Bar On-line Help Button ——h_@

Current Parameter Settings o [ ¥arian 356 RI

Parameter Set Value Select an action, or press Update button to store current settings =
Signal Time Constant (secs) |§
Purge Time (secs)

Parameter Grid

Polarity

;::1:::;“ © Help Output Window

Zero Offset {mV)

sl

Update

— Select Action

I--- Select Action - \j @

i Action List

> Action Buttons

Status Bar — This displays Varian 356-LC description and current status.
On-line Help Button — This is a direct link to the on-line help for that component view.
Parameter Grid — This displays the current set parameter(s) for the 356-LC. To set

and update the parameter(s) enter the required value(s) in the Set Value column and
press the UPDATE button.
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To undo any parameter(s) prior to pressing the Update button press the Undo button,
=]

To reset the parameter(s) back to the default value(s) press the Factory Reset

button, EJ.

Help Output Window — This displays a simple summary help for each parameter and
action. To view this information, select the parameter or action. The information
displayed in the Help Window will be a short description about the action or
parameter, the Factory Default Value and the Minimum and Maximum Values for the
parameter.

Action Button(s) — The Varian 356-LC can be Purged or Autozeroed using the Action
Buttons, as well as from the Action List. To run an action, press the required Action
button.

Press the STOP button, to stop all the procedures currently running on the selected
component.

For information on the Toolbar menus please see the on-line help within the PL
Instrument Control software.

2.4 Automating the Varian 356-LC

The Instrument Control software provides the ability to automate the control of the
Varian 356-LC using the Events Schedule Editor. To open the Events Schedule
Editor and create a schedule, select the Edit Schedule option from the Automation
menu on the toolbar. The editor will initially display a default Events Schedule
consisting of a single Process and Sequence entry. This ensures you only have to
add a Procedure entry for the schedule to be valid.

E’:"Events Schedule Editor . = Inlﬂ

File Tree Schedule Help

oo [P Tl T ] = e 1 = (=[S =Nl RS (1=

— Schedule Details

Author I Comments

Creation Date / Time ;. 02/06/2006 11:19.56

Hame Active Procedure Action Status W ait Delay
El.% < Start : 020672006 11:19:56 »
E‘__.I__?Sequence | | | | Dsecs)
< Ready >
Document # 6/27416 12

Varian 356-LC Software Control Manual



Chapter 2-The Graphical User Interface

& Procedure Details x|
P d i File Detail Oth
rocedure Details ile Detailz el
Procedure Details
Companent IV."—‘-.FHﬁN 35E-LC j [ 'wait for Campletion Cancel |

j Dela_l,llﬂ_ ISecs vI

Frocedure

To add a Procedure right click on the Sequence entry in the schedule, the Procedure
Details window will open where the required action can be selected.

Once the Events Schedule is completed press the Start button, ﬂ to start the
schedule.

The schedule can be used to equilibrate the detector by automatically purging a
autozeroing the detector.

Message boxes can be displayed at key stages during an Event Schedule. These
message boxes require user input before the rest of the schedule can be run. The
text displayed in the message box is customisable allowing simple status information
or more detailed instructions to be displayed to the operator. Two examples of this
are: -

e Providing a simple guide path to an operator for the manual operation of the
system.

e Providing feedback / key information to an operator at key stages of a more
automated system.

For further information on the Event Schedule Editor please see the on-line help
within the Instrument Control software.
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3 Troubleshooting

3.1 Errors

Any error(s) that occur with communications or operations (running component
actions, updating parameters etc.) with the instrument, the Diagnostic Output
Window will automatically open with the error(s) displayed in the Component Error
Status Tab of the Diagnostic Output Window as shown below. Each error is uniquely
identified with a number that can be referenced back to the control code.

i PL-GPC Instrument - Diagnostic Window | x|
Display  Help

Component Emmor Status T Procedure List T Service Procedures

[Elear | = | |
Setup Email
Date / Time Component Description Procedure ID

_ | 02062006 14:50:15  INJECTION-VA: Get Vahre Position: Could not initialise specified comms port. 1

_ | 2062006 14:50:16 PUMP Get Volume Flow: Could not initialise specified comms port. 6

- |02/06/2006 14:50:18 OVEN Get Temperature: Could not initialise specified comms port. ]

_ | 02062006 14:50:24 Rl Get Rl Output: Ho response received from the device. 10

Figure 2. Diagnostic Output Window

Note: The information displayed in last two Tabs is primarily for service diagnostics
and the Window does not need to be open for normal operation of the instrument.

If an error is displayed it needs to be cleared in order for the diagnostic window to be
closed, allowing access back to the PL Instrument Control software. To clear an
error press the Select button to highlight the row and press the Clear button. Multiple
errors can be selected at a time. Once all errors have been cleared the diagnostic
window can be closed.

Clearing an error will stop all procedures that are running and attempting to
communicate with the component. To re-establish communications with the
component either select the Reconnect option from the Instrument menu or return to
the component view and resend the parameters or repeat the required action.

The errors that can be displayed from the software are listed on the following pages.
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3.2 Varian 356-LC Errors

General System Errors

Error Cause(s) Action
Could not Lnsc;?rf:ctj C?(T ptcr)]r; Ensure the correct Com port has been
initialise comgonent the PL-GPC assigned within the PL Instrument
specified 50 Iglus is,not powered Configuration Editor program. Ensure
comms port on or the USB cable is the PL-GPC 50 Plus is powered on and

not connected.

the USB cable is connected.

Ensure the correct Com port has been

Incorrect Com  port | assigned within the PL Instrument
No response assigned to the | Configuration Editor program. Ensure
received from compone_nt _ or Fhe PL-GPC 50 Plus e_md/or componept
the device communications lost with | is powered on. If assigned Com port is
the component, e.g.|correct and the system is powered on
power failure. then contact Polymer Laboratories or
your local agent.
Turn the PL-GPC 50 Plus off and then
Unrecognised on again (ensure the control spftware
response from _has been closed bef_ore turning _the
the device instrument off). If this error pt_arS|sts
then contact Polymer Laboratories or
your local agent.
The device Incorrect component Ensure t_he correct component  has
rejected the assigned to the Com been assigned to the correct Com port
within the PL Instrument Configuration
last command | port.

Editor program.

The device
returned an
error

The component failed to
complete an action.

Reinitialise the component from the PL
Instrument Control software and ensure
the initialisation is completed
successfully. Otherwise turn the PL-
GPC 50 Plus off and then on again
(ensure the control software has been
closed before turning the instrument
off). If unsuccessful and no obvious
cause for the error then contact
Polymer Laboratories or your local
agent.
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Instrument Errors

Error Cause(s) Action
01 Fan stopped/failed Fault with the circuitry/wires/fan. Call
your Varian customer support
representative if this happens regularly.
02 Upper leak detector Liquid sensor needs replacing. Call
thermistor failure. your Varian customer support
representative.
03 Lower leak detector Liquid sensor needs replacing. Call
thermistor failure. your Varian customer support
representative.
04 Internal vapour sensor Vapour sensor needs replacing. Call
failure. your Varian customer support
representative.
05 External vapour sensor Vapour sensor needs replacing. Call
failure. your Varian customer support
representative.
06 Liquid leak sensor has Liquid in the base of the unit - Stop
detected liquid in drip pump and investigate.
tray.
07 High concentration of Ensure sufficient ventilation around the
vapour detected outside module.
of unit. Check for a solvent leak.
08 Heated block thermistor Call your Varian customer support
below minimum representative.
threshold.
09 Heated block thermistor Call your Varian customer support
above maximum representative.
threshold.
0A Light source error Replace the light source assembly. Call

your Varian customer support
representative.

Auto-Zero (01)

Autozero timeout

Re-autozero the detector.
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