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Letter to our Customers

Dear Customer,

Agilent Technologies

The Agilent Technologies acquisition of Velocityll resulted in the following

changes:

e C(Creation of Agilent Technologies Automation Solutions, formerly Velocityll

e Renaming of some Velocityll products

e New Customer Service and Technical Support contact information

e New website address for product information

Please make a note of the following changes as they impact this user guide.

Velocity11 product name changes

Velocity11 product name

Changes to ...

Access2 Automated Microplate
Loader

Automated Centrifuge Loader

Element Automation System

BioCel 900 System

IWorks Device Driver Programming
Interface

VWorks Device Driver Interface

PlatePierce Seal Piercing Station

Microplate Seal Piercer

VCode Barcode Print and Apply
Station

Microplate Barcode Labeler

Velocityll Robot

3- Axis Robot

VHooks Integration Interface

VWorks Hooks Interface

VPrep Pipetting System

Vertical Pipetting Station

VSpin Microplate Centrifuge

Microplate Centrifuge

VStack Labware Stacker

Labware Stacker

New contact information

Documentation feedback: documentation.automation@agilent.com
Technical Support: 1.800.979.4811 or +1.408.345.8011

service.automation@agilent.com

Customer Service: 1.866.428.9811 or +1.408.345.8356

orders.automation@agilent.com

European Service: +44 (0)1763853638

euroservice.automation@agilent.com

Web: www.agilent.com/lifesciences/automation
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Letter to our Customers

2 Agilent Technologies Inc., Automation Solutions Division



Labware Rack Handling Guide

This guide explains how to handle the labware racks Figure Three models of labware racks
safely. The topics are: Standard Top-load Front-load

e About the labware racks

e Carrying the racks

¢ Lifting the racks

¢ Loading labware into the racks

¢ Accessing product user documentation
¢ Contacting Velocityll

About the labware racks

The BenchCel® Microplate Handling Workstation and the
VStack® Labware Stacker use labware racks to store the
stacks of labware (microplates, tipboxes, and tube
racks) that are processed during a protocol run.

Figure BenchCel Workstation with front-load labware racks
- - All the rack models have the following basic parts:

E 1 i % E I ] 3 ¢ Carrying handle. The standard rack has a polished
top bar that can be used as a carrying handle. The
top-load and front-load racks have fold-down
carrying handles.

+———Rack e Tabs. A pair of vertical tabs are located at the bottom
sides of the rack. The tabs insert into slots on the
device when you mount the rack.

e Stacker grippers. A gripper is located on the interior
bottom of each tab. The pair of grippers hold a
microplate during the labware loading, unloading,
downstacking, and upstacking processes. A clamp in
the device opens and closes the grippers.

Figure Standard rack containing labware

Stacker head Handle ﬂ /,)

Tab
\ A stacker gripper (hidden) is
y located on interior of each tab.
gggggg ; P E— %
{_ﬂ_l ‘I_a_}
Labware ———

For a description of the BenchCel device or VStack
device, see the BenchCel User Guide or VStack User
Guide.

The labware racks are available in three models:
standard rack, top-load rack, and front-load rack.

22825.00.00.00_RackHandlingGuide_June08
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Carrying the racks

WARNING Do not hold a rack by the interior edges. The
interior edges can have sharp surfaces that can cause cuts if
handled improperly.

CAUTION A -rackthatis fully loaded with labware can be
heavy. Grasp the rack handle firmly to prevent the rack from
slipping or tilting.

To carry a rack:
Firmly grasp the rack by the handle.

Figure Carrying a front-load rack

Handle

Interior edges |
can be sharp

-/
=7

Lifting the racks

Make sure to use the proper lifting technique when
mounting a rack on a device or removing a rack from a
device.

WARNING Avoid touching the interior edges of a rack
when lifting the rack. The interior edges can have sharp
surfaces.

IMPORTANT See your BenchCel User Guide or VStack
User Guide for the procedure to mount a rack on the
device or to release a rack from the device.

To lift a rack:

Use both hands to grasp the rack securely around the
four corners near the base, as the following figure
shows.

Figure Lifting a standard rack

w
\“

Interior edges
can be sharp

B
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Loading labware into the racks

Before loading the labware into a rack:
¢ Position the rack so that the opening is facing you.

¢ Determine how the microplates should be oriented in
the rack.

For example, if the BenchCel orientation-sensing
feature is enabled, make sure the Al wells are
oriented in the rack as specified.

Loading labware in standard and top-load racks

IMPORTANT See your BenchCel User Guide or VStack
User Guide for the details on how to release a rack for
removal or to prepare for loading a mounted rack.

To load labware into a standard or top-load rack:

1 If possible, remove the rack from the device, and
place the rack on a flat, level surface.

2 Using both hands, carefully slide a small stack of
labware down through the top of the rack.
You can use one hand to support underneath the

labware stack, while the other hand holds the top of
the labware to keep it level. See the following figure.

WARNING Use care to avoid sliding your hand on the
interior edges in the rack. The edges can have sharp surfaces.



Figure Loading a standard rack
T

Interior edges
can be sharp

3 (Standard racks only) When you reach the bottom of
the open slot, transfer your hand positions so that
you continue supporting the labware through the
bottom slot.

Figure Supporting labware through the bottom slot
1]

Stacker grippers on tab interior
(hidden)

4 Ensure that the bottom labware in the stack rests on
the rack stacker grippers.

To unload labware from a standard or top-load rack:

With your hands positioned as shown in the previous
figures, carefully slide the labware in small stacks up
and out of the top of the rack.

Loading labware in a front-load rack

The doors on the front-load rack provide easy access
for loading labware into the front of a rack that is
mounted on a device.

Figure Door mechanism on the front-load rack

Door |

i/

Stacker gripper

Door

)

Thumb tab

i
\

Door-release
button

Stacker gripper
(hidden)

To load labware in a front-load rack:

IMPORTANT Before you attempt to load the labware
in a mounted rack, ensure the device is ready for
loading. For example, the clamps in the BenchCel
stacker head must be closed (extended). See your device
user guide for details.

1 On each side of the rack, slide the Door-release
(black) buttons forward, while pushing outward on
the thumb tabs. The rack doors open.

Figure Qpening the front-load rack

2 Place the labware directly through the open rack
doors so that the bottom labware rests on the rack
stacker grippers. Ensure the labware is level and
securely in the rack.

3 To close the doors, press the thumb tabs inward until
the doors snap shut.

To unload Iabware from a front-load rack:

IMPORTANT Before you attempt to unload the labware
from a mounted rack, ensure the device is ready for
unloading. For details, see your device user guide.

1 To open the rack doors, slide the black Door-release
buttons forward on each side of the rack, while
pressing outward on the thumb tabs.

2 Carefully, lift the labware out through the front of the
rack.



Accessing product user documentation

Velocityll product user documentation is available in
the following formats:

¢ Online help available within the software
e PDF files on the software CD
¢ Printed books

You can also search the online help or download the
latest version of any PDF file from the Velocityll
website at:

http://www.velocityl1l.com/support/knowledge_base

Contacting Velocity11
¢ Technical Support: 1.800.979.4811 or +1.650.846.6611
¢ Customer Service: 1.866.428.9811 or +1.650.846.6601

¢ Email: info@velocityll.com

Web: http://www.velocityll.com

Velocity11, an Agilent Technologies Company 3565 Haven Avenue, Menlo Park, CA 94025 USA +1.6560.846.6600
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BenchCel Microplate Handling Workstation User Guide Addendum

About this addendum

This addendum explains how to set the sensor thresholds for optimum
operation and provides additional troubleshooting information. The
addendum contains the following sections:

O “Setting sensor thresholds” on page 1

U “Hardware problems and software errors” on page 9
This addendum documents the following:

U BenchCel Diagnostics version 17.0.3 or later

U BenchCel firmware version 3.2.8 or later

U BenchWorks Automation Control version 43.0.1 or later

This addendum complements the labware setup instructions in the
BenchWorks Automation Control Software User Guide and replaces the
sensor adjustment topic in the BenchCel Microplate Handling
Workstation R-Series User Guide.

Setting sensor thresholds

About this topic

Workflow

To ensure optimum operation, you should set the Plate-presence and
Orientation thresholds correctly for the type of microplate you are using.
You must do so before you start a run with the type of microplate.

This topic explains how to set the Plate-presence and Orientation
thresholds.

The workflow for setting the Plate-presence and Orientation sensor
thresholds is:

Step For this task... See...
1 Calculate the Plate-presence “Calculating the Plate-presence
threshold using the following: threshold” on page 2

U Highest Plate-presence
reading among all the stacks
when no microplate is loaded

U Lowest Plate-presence reading
among all the stacks when the
first microplate is loaded in

each stack
2 Determine the optimum sensor “Determining the optimum
offset at each stack. Orientation sensor offset” on
page 5
3 Calculate the Orientation “Calculating the Orientation

threshold based on the observed | threshold” on page 8
Notch Sensor readings.
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Before you start

Calculating the
Plate-presence
threshold

Make sure you have three spare microplates for each BenchCel
Workstation stacker head. For example, if the BenchCel Workstation has
six stacker heads, you will need 18 microplates.

Make a copy of the provided “Worksheet for setting sensor thresholds”
on page 11. You can use it to record sensor readings and facilitate
threshold calculations.

To calculate the Plate-presence threshold:

1. Install a stacker rack at each stacker head, and then physically load
three microplates in each rack. (For instructions, see the BenchCel
Microplate Handling Workstation R-Series User Guide.) The
microplates should rest on top of the stacker grippers.

Do not click Load plates in BenchCel Diagnostics.

2. In the BenchCel Diagnostics Controls tab, click the Labware tab. In the
Sensors area:

& Set the Plate presence threshold at 225 units.
& Set the Intensity at 100%.

Jog | Teach Labware ]

| Apply and save labware parameters |

—Plate Dimensions {rmm)
Thickness: 14.30

Stacking 12.80
thickness:

[ Sensors

—Plate OFfsets (rmm)

Robot gripper g.00
offset:

Stacker gripper 3.01
offset:

Crigntation
threshold:

threshold:

Inkensity
(all sensors):

Flate presence

173
2| | ©rientation
225 sensor offset:

100

3. Click the Jog/Teach tab. In the Stacker Sensors area:

a. Select the first stack.
b. Record the Plate present reading.

c. Repeat steps a and b for each of the remaining BenchCel
Workstation stacks.

d. Select the stack that has the highest Plate present reading.

3og{ Teach | Labware |

Stacker Sensors —————=—=—t—
2. -

Flate present: - air {psi):

Motch Sensors

o0 D e
Il EE
COrientation 175

threshold:

Plate presence
threshold: 225




BenchCel Microplate Handling Workstation User Guide Addendum

4. Click the Labware tab. In the Sensors area, reduce the Intensity so
that the highest Plate present reading (Jog/Teach tab) is less than or
equal to 175.

If the Plate present reading is very low, increase the Intensity to
100%. If the Plate present reading is greater than 175, decrease the
Intensity slightly so that the reading is reduced to 175.

For example, a dark-colored microplate has a Plate present reading
of 10. Increasing the Intensity to 100% increases the reading to 51
(shown in the example below). A light-colored microplate has a
Plate present reading of 200. Decreasing the Intensity to 20 reduces
the reading to 175.

Jog | Teach Labware ]

| Apply and save labware parameters |

—Plate Dimensions {mm])
Thickness: 14.30

Stacking

12.80
thickness:

Plate Offsets {mm)

Robot gripper
offset:

&.00

Stacker gripper [ 5.0y

[ Sensars
Orientation
threshold:
Flate presence
threshold:
Intensity
{all sensors):

175

225

100

offset:

-
=
. . -
Orientation  —~ 7 5.0p
sensar affset:
-

-

-

Jog ! Teach | Labuware |

£ -
" Plate present:. Air {psi):

-7 Makch Sensors

Stacker Sensors

Crientation
threshold:
Flate presence
threshold:

175

225

5. In the Jog/Teach tab, find the highest plate present reading
(Punloadeq) @among all the stacks. To do this:

a.
b.
C.

Select the first stack.

Workstation stacks.

Record the Plate present reading.
Repeat steps a and b for each of the remaining BenchCel

Assign the highest Plate present reading to P,j0aded, the highest

Plate presence threshold when no microplate is loaded. The
value will be used to calculate the Plate presence threshold.

309 { Teach | Labware |

Stacker Sensors

Maokch Sensors

e

E. -
Flate present: B (psi):

Orientation
threshold:
Plate presence
threshold: 225

175

In the following example, the highest reading is 51 (stack 2).

Stack 1
48

Stack 2
51

Stack 3
50

Stack 4
45
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6. In BenchCel Diagnostics, click Load AllL.

BenchCel Diagnostics ¥17.0.3 @
Conkrols lGeneral Settings] Profile 1
2 oloom [raderi]] [Seackerz T e
Theta:  0.00° | UnToad all
Grip: 0. 06mm - ‘ - 1|
& sonl i

BCZR_Left_Pad(® (DBC2R_Right_pad

7. Inthe Jog/Teach tab:
a. Select the first stack.
b. Record the Plate present reading.

c. Repeat steps a and b for each of the remaining BenchCel
Workstation stacks.
d. Assign the lowest Plate present reading to P, 4eqd, the lowest

Plate presence threshold when microplates are loaded. The
value will be used to calculate the Plate presence threshold.

Joq | Teach | Labware |

Stacker Sensors ———————

1! h
"Plate present: | Bir (_psi)_: -
|
EEH | N
Motch Sensors
-
At El
HE =R
Crientation 175

threshold:

Flate presence

threshold: 13

In the following example, the lowest reading is 131 (stack 1).

Stack 1 Stack 2 Stack 3 Stack 4
131 139 140 135

8. Calculate the Plate presence threshold as follows:
Plate presence threshold = P ;j0aded + ((Ploaded - Punloaded)’2)

In the following example, the calculated threshold is 142.

Punloaded 51
Ploaded 131
Plate presence threshold 142

If the calculated Plate presence threshold is less than 50, make sure
you are using the stacker grippers to hold the stack (Stack Holding
Method in the Labware Editor), and then repeat the procedure in
this section.
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9. In the Jog/Teach tab, type the calculated Plate presence threshold.

Joq | Teach | Labware |

Stacker Sensors

1 -
Flate present:  Air (psi):
- EE
Motch Sensors
AL En
HE =R
Crrienkati
g |
| Flate presence 115 y
e ]
Determining the To determine the optimum Orientation sensor offset:

optimum Orientation |

In BenchCel Diagnostics, click Downstack at the first stack.
sensor offset

BenchCel Diagnostics v17.0.3 @
Controls | General Settings | Profie |
)Z( lggg?mm [ stackerl [-] [Stackerz [+] Load ATT
Theta:  0.00° | !
Grip:  -1.00mm

ECZR_Left_Pad{D (PBCZR_Right_Pad

2. In the Controls tab, click the Labware tab.

In the Orientation sensor offset box, type the initial offset value you
want to use. To determine the initial value:

a. Determine the halfway distance (in millimeters) between the
top of the microplate and the top of the skirt.

b. Determine the height of the microplate skirt (in millimeters).

Add the values from step a and step b.

[l | | Divide this height by 2.
[ [1—_+—— Add the skirt height.

Jog { Teach Labware

Apply and save labware parameters

rPlate Dimensions {mm) — ~Flake Offsets {mm)
Thickness: 14.30 Robot gripper 5.00
Stacking 280 offset:
thickness: Stacker gripper [ 501

offset:

C3ensars
Orientation

175
kel Orientation 13.00
Plate presence 555 sensor offset:
threshold:
Inkensity 100
(all sensars):
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4. Click Move to Sensor. The robot moves the first microplate into the
line of notch sensors.

BenchCel Diagnostics ¥17.0.3 @
Cantrols } General Settings | Profile |
; ’1gg-zgmm ‘ Stackarl M | Stacker? v‘ Load ATl
Theta: 0.83° | 3 UnToad 471

Grip: 7.82mm

- | < |
ol
Move to Stacker 1

Upstack to Stacker 1 ]
Edit

ECZR_Left_Pad (PBCZR_Right_pad

5. Click the Jog/Teach tab and check the Notch Sensor readings. The
notches should have much lower readings than the corners. In
addition, the difference between the notch readings and corner
readings should be at a maximum.

In the following example, the Notch Sensor values indicate that the
microplate has two notches (3 and 7) and two corners (76 and 63).

Jog | Teach | Labware |

Stacker Sensors

1 -
Flate present: A (psi):
'™ 7 7 MNotchSensors !
| |
N
. Il EER
COrientation 175

threshold:

Plate presence

threshold: 143

6. To find the maximum difference between the notch readings and
corner readings:

a. Record the initial z-axis position (Z;jta)) in the upper left corner
of the BenchCel Diagnostics screen.

b. Jog the robot up or down, and then check the Notch Sensor
readings. You can repeat this step until you find the maximum
difference between the notch readings and the corner readings.

c. Record the adjusted z-axis position (Z,gjusted)-



7.

10.

11.
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Calculate the jog distance:
Jog distance = Zipjtja) — Zadjusted

In the following example, the jog distance is —5.00 mm.

BenchCel Diagnostics »17.0.3 BenchCel Diagnostics v17.0.3

Controls lGeneraI Settings ] Profile ] Controls lGeneraI Settings ] Prafile ]

R -105. 83mm EH -105.53mm

ZE 50. 27mm * Z: 55.27mm |

Theta: 0.B3° Theta: 0.83°

Grip: 7. B2mm Grip: 7. B2mm
Zinitial 50.27 mm
Zadjusted 55.27 mm
Jog distance -5.00 mm

Calculate the adjusted Orientation sensor offset:
Adjusted Orientation sensor offset =
Initial Orientation sensor offset + Jog distance

In the following example, the adjusted orientation sensor offset is
3.00 mm.

Initial Orientation sensor offset 8.00 mm
Jog distance -5.00 mm
Adjusted Orientation sensor offset 3.00 mm

Type the adjusted orientation sensor offset in the Labware tab.

Iog | Teach Labware l

| Apply and save labware parameters |

rPlate Dimensions {mm]) rPlate Offsets {mm)
Thickness: 14,30 Raobot gripper g.00
Skarcking Z0 offset:
thickness: Stacker gripper [ 301

offset:

[ Sensors
Crientation

175
ek Orientation 300
Plate presence (755 sensar offset:
threshold:
Intensiky 100
{all sensors):

Select the next stack, and then click Move to Sensor. Check the Notch
Sensor readings. The notches should have much lower readings than
the corners. In addition, the difference between the notch readings
and corner readings should be at a maximum.

Repeat step 10 for the remaining stacks.
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Calculating the
Orientation
threshold

To calculate the Orientation threshold:

1.

Click the Jog/Teach tab. In the Stacker Sensors area:
a. Select the first stack.

b. Record the highest reading for the notch and lowest reading for
the corner. (In the example below, the highest notch reading is
7, and the lowest corner reading is 62.)

c. Repeat steps a and b for the remaining stacks.

Jog { Teach |Labware |

Stacker Sensors =

1 -
Plate present:  Air {psi): i
FFEl IE

Maokch Sensors
N
Il R
Crientation 175

threshold:

Flate presence
threshold: 143

Find the highest notch reading (Notch) among all the stacks. In the
following example, the highest reading is 35 (stack 3).

Stack 1 Stack 2 Stack 3 Stack 4
0 25 35 15

Find the lowest corner reading (Corner) among all the stacks. In the
following example, the lowest reading is 235 (stack 4).

Stack 1 Stack 2 Stack 3 Stack 4
244 238 245 235

Calculate the Orientation threshold as follows:
Orientation threshold = Notch + ((Corner - Notch)/2)
In the following example, the calculated threshold is 100.

Highest notch reading among all stacks 35
Lowest corner reading among all stacks 235

Orientation threshold (midpoint) 135
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5. In the Jog/Teach tab, type the calculated Orientation threshold.

Jog { Teach |Labware |

Stacker Sensors

1 -
Plate present:  Air {psi):
FFE E

Maokch Sensors

« I

Il =

" Orient ation
threshald:

Flate presence
threshold:

135

143

Hardware problems and software errors

About this topic

Hardware problems

Problem

More than one
microplate was
downstacked.

The stack of
microplates is dropped
onto the shelf during
the downstacking
procedure.

This topic supplements the troubleshooting chapter in the BenchCel
Microplate Handling Workstation User Guide. If you are still experiencing
problems with the BenchCel Workstation after trying the solutions,
contact Velocity11 Technical Support.

Cause

The Plate present reading is below
the Plate presence threshold.

In the shelf stack-holding method,
the stacker gripper offset is too low.
So the distance between the
grippers and shelves is large.

Solution

Use the procedure in “Setting sensor
thresholds” on page 1 to adjust the
threshold values.

Increase the stacker gripper offset.
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Software problems

Error message

Deadlock

No plate in grippers

Cause

The microplate is assigned to the
wrong labware class.

The Orientation threshold was used
to detect microplate presence, and
the sensor readings from all four
corners are below the threshold.

Note: The software always uses the
Orientation threshold as a
secondary check, even if the Check
Orientation option is not selected.

The Robot gripper offset parameter
value is incorrect.

No microplate is available at the
pickup location.

The Orientation sensor offset
parameter value is incorrect.

The sensor intensity and threshold
need adjusting.

Solution

Check that the labware belongs to the
correct labware class in the Labware
Editor. Most microplates should
belong to the Uses Standard Plate Pad
class. If you created a special class for
a particular microplate, make sure it
belongs to the special class.

For more information about setting up
labware classes, see the BenchWorks
Automation Control User Guide.

Reduce the Orientation threshold
value.

Correct the Robot gripper offset value
in the Labware Editor or in BenchCel
Diagnostics. Velocityll recommends
an 8 mm offset for most labware.

Make sure you load or place labware
at the target location.

Adjust the Orientation sensor offset
value in BenchCel Diagnostics. See
“Setting sensor thresholds” on page 1
for detailed instructions.

See “Setting sensor thresholds” on
page 1 for detailed instructions.
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Worksheet for setting sensor thresholds

Plate-presence
threshold

Initial Plate present readings
Set the thresholds as follows:

O Plate presence threshold = 225 units
Q Intensity = 100%,

Record the Plate present reading for each stack.

Stack 1 Stack 2 Stack 3 Stack 4 Stack 5 Stack 6

Plate present readings when microplates are unloaded

After adjusting the Intensity so that the highest Plate present reading is
less than or equal to 175, record the Plate present readings for each
stack.

Stack 1 Stack 2 Stack 3 Stack 4 Stack 5 Stack 6

Highest reading among all the stacks (Pj0aded):

Plate present readings when the microplates are loaded

After loading the microplates at each stack (Load All in BenchCel
Diagnostics), record the Plate present readings for each stack.

Stack 1 Stack 2 Stack 3 Stack 4 Stack 5 Stack 6

Lowest reading among all the stacks (P,geq):

Plate presence threshold

Plate presence threshold = P ;;10aded + ((Ploaded = Punloaded)/2) =

11
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Optimum Orientation Initial Orientation sensor offset
sensor threshold Measure A and B of your microplate.

| | _J—a

[ |—_+—28

Initial Orientation sensor offset = (A/2) + B = mm
Jog distance

Jog distance = Zipjtial — Zadjusted = — MM

Adjusted Orientation sensor offset
Adjusted Orientation sensor offset =

Initial Orientation sensor offset + Jog distance = mm
Orientation After you calculate the adjusted Orientation sensor offset, in BenchCel
threshold Diagnostics, click Move to Sensor at each stack. In the Notch Sensor area,

the notches have lower readings than corners.

Highest Notch Sensor readings
Record the highest notch reading for each stack.

Stack 1 Stack 2 Stack 3 Stack 4 Stack 5 Stack 6

Highest reading among all stacks (Notch):

Lowest Corner readings
Record the lowest corner reading for each stack.

Stack 1 Stack 2 Stack 3 Stack 4 Stack 5 Stack 6

Lowest reading among all stacks (Corner):

Orientation threshold
Orientation threshold = Notch + ((Corner — Notch)/2) =
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Preface

This preface contains the following topics:
[_“Who this guide is for” on page iv
[_“What this guide covers” on page v

[_“Mccessing Velocityll user information” on page vi
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Who this guide is for

About this topic This topic describes the target audience of this user guide.
Job roles This user guide is for people with the following job roles:
Job role Responsibilities
Integrator Someone who configures software and
hardware to allow integration of the
BenchCel System into a larger lab
automation system.
Installer Someone who unpacks, puts together,

Lab manager, administrator, or
technician

Operator

Related topics
For more information about...

What this guide covers

How to access different formats of
this user guide

and tests the BenchCel System before it
is used.

Someone who is responsible for:
[_Nanaging the BenchCel System

[_Developing the applications that
arerunon it

[_Solving the more challenging
problems that might arise

[_Developing training materials and
standard operating procedures for
operators

Someone who performs the daily
production work on the BenchCel
System and solves routine problems.

Your organization may choose to create
its own procedures for operators
including the procedures in this guide.

See...

“What this guide covers” on page v

“Accessing Velocityl11 user information
on page vi
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What this guide covers

What is covered

What is not covered

Software version

Related guides

Related topics

This guide covers the description, installation, setup, and operation of
the BenchCel® Microplate Handling Workstation R-Series.

This guide does not provide instructions for the following:
[_HBenchWorks™ Automation Control software or third-party software

[ \elocityl1 devices, such as the PlateLoc® Thermal Plate Sealer, the
VCode® Barcode Print and Apply Station, and the VPrep® Pipetting
System

[_Third-party devices

For more information about these topics, see the relevant user guides for
these products.

This guide documents BenchCel Diagnostics version 15.0.22 or later.

The BenchCel User Guide should be used in conjunction with the
following user documents:

Ijlelocityll® lab automation system software user guides, such as the
BenchWorks Automation Control User Guide. These user guides
explain how to define labware, create protocols, and set task
parameters for each device in the system.

[_Third-party device user documents. These documents explain how
to set up and use the third-party lab device.

For more information about... See...
Reporting problems “Reporting problems” on page 135
Who should read this guide “Who this guide is for” on page iv

How to access different formats of | “Accessing Velocityl11 user information”
this user guide on page vi
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Accessing Velocityll user information

About this topic

Formats available

Where to find user
information

Online help

This topic describes the different formats of Velocityll user information
and explains how to access the user information.

Velocityll user information is provided to you as:
[_nline help

[_A PDF file

[_A printed book

The information in each format is the same but each format has different
benefits.

Online help

The online help is added to your computer with the Velocityll lab
automation system software installation.

PDF file

The PDF file of the user guide is on the software CD that is supplied with
the product.

Velocityll website

You can search the online help or download the latest version of any
PDF file from the Velocityll website at wwwvelocityll.com.

Note: All Velocityll user information can be searched from the website
at www.velocityll.com.

The online help is the best format to use when you are working at the
computer and when you want to perform fast or advanced searches for
information.

To open the online help:

In the Velocityl1l lab automation software, press F1. The online help
window opens.

Main features

The online help window contains the following:

[_Navigation pane. Consists of four tabs. The Contents, Index, and

Search tabs provide different ways to locate information. The Using
tab contains information about using the help system.

[_Qontent pane. Displays the online help topics.

[_Navigation buttons. Enables you to navigate through the pages.The
online help includes a navigation pane, content pane, and
navigation buttons.


http://www.velocity11.com/techdocs/docdownloadpage.html
http://www.velocity11.com/support/support.html

Navigation pane

Contents Search

Introduction

wiho should read thiz guide
about velocityl1 user guides
Supported software versions
Finding your software versions
Reporting Wintorks problems

vworks overview

Basic description

Instruments you can use with viniorks

Owerview of the Witforks user interface
showing and hiding tabs and toolbars in wivorks
Relationzhips of configuration wivorks
cormponents

Preparing for a run

‘orkflowe for preparing a run

Starting Wivorks

Logging in to WWorks and changing your
password

about tasks, processes, and protocols
Opening a protocol in Wivorks

Setting general options

about setting error-handling options
setting general error-handling options
Wotification of errors by email
setting protocol options

Setting pre-protocol rules

Setting protocol rules

about log and data files

setting log options
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Content pane Navigation buttons
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About Velocityll user guides

I Introduction |

Each Welocity11% user guide is delivered to you as:
Online help
A PDF file
A printed boaok

The information in each format iz the same but sach haz different strengths, To work most
effectively it helps to know when it iz best to use each format.,

I where to get the online help and PDF

Online help

The Wi orks® online help file is installed separately from the software, from the Viiforks Help CO_ROM,
The file that launches the help iz called help.html and 15 located in this directony:

CvWorks Workspace/docs/helpsystem

PDF file of the user guide
CvWiaorks Waorkspace/docs

The WWorks user manual in PDF format is located on the software CO-ROM, az & file that you need to
<Opy onto your cormputer. 1t iz not automatically installed with the software,

Mote: You can also download the [atest wersion of alf the documentation from our website at
v, veloci b T, com/supparfsuppart htmi.

I online help | =
d o

PDF user guides

Computer requirements
To open a user guide in PDF format, you need a PDF viewer. You can

download a free PDF viewer from the internet.

Printing and searching

The user guides in PDF format are mainly for printing additional copies.

You can perform simple searches in the PDF file, although these
searches are much slower than online help searches.

More information

For more information about using PDF documents, see the user
documentation for the PDF viewer.

Related topics

For more information about... See...

Who should read this guide

What this guide covers

“Who this guide is for” on page iv

“What this guide covers” on page v

Vii



viii Preface
BenchCel Microplate Handling Workstation User Guide



Chapter 1: Introduction
BenchCel Microplate Handling Workstation R-Series User Guide

Introduction

This chapter contains the following topics:
[_“"BenchCel Workstation description” on page 2
[_“Hardware overview” on page 4
[_“Nccessories” on page 12
[_“Integration options” on page 14
[ abware considerations” on page 16
[_“Boftware description” on page 18
[_“Bafety information” on page 22
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BenchCel Workstation description

About this topic This topic describes the BenchCel Microplate Handling Workstation
R-Series and explains its uses.

Description The BenchCel Microplate Handling Workstation R-Series (or the
BenchCel Workstation) is a microplate-processing automation system
that:

[_Stores stacks of labware (microplates, tip boxes, and tube racks) that
will be processed during a protocol run.

[_Moves labware to and from external devices such as the PlateLoc
Thermal Microplate Sealer and the VCode Barcode Print and Apply
Station for processing.

Components The BenchCel Workstation consists of the following components:
[_HenchCel device that can load two, four, or six stacks of labware
[__Two, four, or six stacker racks
[_Safety shield
[__HenchWorks Automation Control software
[_Qomputer
[_Hendant

BenchWorks Automation Control software

—]
—
) | o
— — =
Pendant | ! I%‘R‘f"“‘““\ "‘u"‘;\@n % l&%
BenchCel Microplate Handling device Computer

with safety shield and two stacker racks
(microplates not included)
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For more information about...
Hardware overview

Accessories

Integration options
Automation-ready labware

Software that controls the
BenchCel Workstation

Safety information

Installation requirements

See...

“Hardware overview” on page 4
“Accessories” on page 12
“Integration options” on page 14
“Labware considerations” on page 16

“Software description” on page 18

“Safety information” on page 22

“Verifying laboratory requirements” on
page 29
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Hardware overview

About this topic This topic describes the hardware features of the BenchCel device. Note
that the diagrams in this topic show a BenchCel device with two stacker
racks only. All the major components and functions are the same for
devices with four and six stacker racks.

Front view

Stacker rack

Rack-release button

Stacker head
i Air-pressure
Robot grippers regulator (behind
the cover)
Robot arm
Safety shield
Robot head
_ '—%Pendant
Feature Description
Stacker rack The accessory that stores labware to be processed in a
run.
Stacker head The structure at which:

A stacker rack is loaded. Two sensors inside of each
stacker head detect the presence of the racks.

[_A microplate is checked for type and orientation
using a plate-presence sensor and four plate-
orientation sensors.

[_A microplate is lowered into the robot grippers for a
run.

See “Stacker head” on page 7 for the location and
detailed descriptions of the sensors.



Feature

Safety shield

Rack-release
button

Robot head

Robot arms
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Description

The clear acrylic panel that is installed on the front of the
BenchCel device to restrict access while it is in
operation.

11 INJURY HAZARD !l Do not operate the
workstation without the safety shield.

The button that unlocks the rack for removal. The rack-
release button at the top of each stacker head displays
different colors to indicate the state of the stacker head:

[_Solid green. The stacker rack is installed correctly on
the BenchCel device and the microplates are
unloaded. The stack of microplates are ready for
processing or you can unlock and remove the
stacker rack.

[_Hashing green. The stacker rack is unlocked and can
be removed.

[_Solid blue. The stack of microplates is loaded. You
cannot unlock and remove the stacker rack.

The component that moves horizontally along the x-axis
and vertically along the z-axis.

Z-axis

X-axis

Two parallel structures that are attached to and rotate
about the robot head along the theta-axis.

Theta-axis
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Feature

Robot grippers

Air pressure
regulator

Pendant

Back view

Description

The structures inside the robot arms that close and open
to hold and release a microplate. Using the provided
software, you can adjust the distance between the
grippers to hold a microplate loosely or tightly.

Robot grippers

The knob that you turn to adjust the air pressure inside
the device. Compressed air is used to move components
inside the stacker heads. Each regulator controls the air
pressure to the two adjacent stacker heads. To access the
regulator, remove the circular cover.

The component that is part of the safety interlock circuit
that must be closed for the BenchCel device to operate.
Pressing the raised button on the pendant breaks the
safety circuit and disables the robot motors. Use this
method for emergencies only.

S

©®

Air-input fitting

Power switch

B«

AC power entry

) Ethernet port

Serial port

Pendant port




Feature

Airinput fitting

Power switch
AC power entry

Ethernet port

Serial port

Pendant port
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Description

Connects the air tubing to the BenchCel device.
Compressed air is used to actuate components inside
the stacker head.

Turns on or off the power to the BenchCel device.
Connects the power cord to the BenchCel device.

Connects the Ethernet cable from the controlling
computer to the BenchCel device to allow
communication between the computer and the device.
Use this port as an alternative to the serial connection.

Connects the serial cable from the controlling computer
to the BenchCel device to allow communication
between the computer and the device. Use this port as
an alternative to the Ethernet connection.

Connects the pendant to the safety interlock circuit. The
BenchCel device is equipped with a safety interlock
circuit that must be closed for the device to operate.
Pressing the raised button on the pendant breaks the
safety circuit and disables the robot motors.

Stacker head At the top of the BenchCel device are stacker heads that contain infrared
sensors and mechanical components that load and unload microplates

during operation.
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The following table lists and describes the various components inside
the stacker head.

Feature Description

Plate-presence Detects the presence of a microplate in the stack. One

sensor plate-presence sensor is on the back wall of each stacker
head.

Plate-presence sensor

Rack-presence Detect the presence of stacker racks. Two rack sensors
sensors are on the back wall of each stacker head.

Rack-presence sensors




Chapter 1: Introduction
BenchCel Microplate Handling Workstation R-Series User Guide

Feature Description

Plate-orientation | Detect the presence of notches in microplates. Four

sensors sensors are in the inside corners of each stacker head.
For details of how the sensors work, see “Adjusting the
plate-orientation sensors” on page 124.

Notches —

Plate-orientation sensors

Clamps Close and open the grippers at the bottom of the stacker
rack to hold and release microplates during loading,
unloading, downstacking, and upstacking processes.
Two clamps are inside each stacker head. Compressed
air is used to open and close the clamps.

Clamps
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Feature Description

Shelves Provide leveling surfaces for the microplates, thus
ensuring accurate robot gripping, during the
downstacking process. Two shelves (four leveling
surfaces) are inside each stacker head. Compressed air
is used to extend and retract the shelves.

Shelves

Stacker rack At the bottom of each stacker rack is a pair of grippers that hold a
microplate during the loading, unloading, downstacking, and
upstacking processes. The grippers are closed and opened by the
clamps in the stacker head. For the description of the clamps, see
“Stacker head” on page 7.

The following conceptual diagram shows the side view of the stacker
rack, with the stacker grippers holding a microplate. The front wall of the
rack is not shown to reveal the stacker grippers that are hidden from
view,

\ Microplate | <>
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For more information about...

BenchCel Workstation description

Accessories
Integration options
Automation-ready labware

Software that controls the
BenchCel Workstation

Safety information

Installation requirements

See...

“BenchCel Workstation description” on
page 2

“Accessories” on page 12
“Integration options” on page 14
“Labware considerations” on page 16

“Software description” on page 18

“Safety information” on page 22

“Verifying laboratory requirements” on
page 29
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Accessories

About this topic

Compatible
accessories

Accessories provide a function without performing tasks themselves. For
example, you can temporarily place a microplate on a platepad

accessory.

This topic lists the accessories that are compatible with the BenchCel

Workstation.

The following table lists some accessories available for the BenchCel
Workstation. For the latest list of accessories, see the Velocityll website
at www.velocityll.com.

Accessory

Stacker racks

Laptop
computer

Platepad

Plate hotel

Auxiliary
barcode reader

Integration
plate

Description

The structures that store microplates to be processed in a
run. In addition to the standard racks that are supplied
with the BenchCel Workstation, you can order additional
standard stacker racks. Other types of stacker racks are
available, including unique racks for microtube plates and
racks that offer alternative ways to load microplates. See
the Velocityll website at wwwvelocityll.com or contact
your regional Velocity11 representative for details.

The computer that has a smaller footprint than the
standard desktop computer for use with the BenchCel
Workstation.

A parking place for a microplate.

Multiple platepads that are stacked vertically and
configured as shelves in the operating software.

The barcode reader assembly that can be attached to the
side of the VCode Microplate Labeler. The assembly
consists of a platepad with a barcode reader sensor head
attached.

A metal base on which you mount a Velocity11 or a third-
party device. The base contains built-in clamps that lock
the adjacent integration plate and mounted device in
position for maintaining teachpoints.

Note that the integration plates for third-party devices
might include footpad depressions to facilitate placement
of devices with feet.


http://www.velocity11.com
http://www.velocity11.com
http://www.velocity11.com

Related topics
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For more information about...
Integration options
Automation-ready labware
Safety information

Installation requirements

See...

“Integration options” on page 14
“Labware considerations” on page 16
“Safety information” on page 22

“Verifying laboratory requirements” on
page 29
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Integration options

About this topic You can integrate Velocityll and some third-party devices with the
BenchCel device to create a BenchCel Workstation. The BenchCel robot
can move microplates to and from these devices as specified by the
protocol you create.

This topic lists some of the devices that can be integrated in the
BenchCel Workstation.

Velocityl1 devices You can integrate Velocityll devices in the BenchCel Workstation. The
following diagram shows an example of a BenchCel Workstation that
consists of the BenchCel device, the PlateLoc Thermal Plate Sealer, and
the VCode Barcode Print and Apply Station.

PlateLoc Sealer

e gl . VCode
’ | Microplate
. ! . = Labeler
7 C | |
{ W

= L= 1

Integration plates

The following Velocityll devices can be integrated with the BenchCel

device:
Device Description
PlateLoc Thermal Microplate Applies seal on microplates.
Sealer
VCode Barcode Print and Prints barcodes and applies the barcode
Apply Station labels to microplates.

VPrep Pipetting System Dispenses liquids.



Third-party devices

Related topics
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Device Description

VSpin Access2 Auto Loading Centrifuges microplates.
Microplate Centrifuge

Bravo Automated Liquid Dispenses liquids.
Handling Platform

Note: Because the PlatePierce Seal Piercing Station does not extend
microplates all the way out of the piercing chamber, it cannot be
integrated with the BenchCel device.

You can integrate a number of third-party devices in the BenchCel
Workstation. For the complete list of compatible devices, go to the
Velocityll website at www.velocityll.com.

Note: Before purchasing a third-party device, contact Velocityl11l
Technical Support about integration requirements.

For more information about... See...

BenchCel Workstation features “Hardware overview” on page 4
Safety information “Safety information” on page 22
Installation requirements “Unpacking and installing the

workstation” on page 27

15
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Labware considerations

About this topic

Acceptable
microplates

Lidded microplates

This topic provides guidelines for selecting automation-ready labware
for use in the BenchCel Workstation.

Use only labware that meet the American National Standards Institute
(ANSI) standards. For the latest labware standards, go to
wwwi.sbsonline.org. You can also contact the labware manufacturer to
inquire about ANSI-compliant labware.

The BenchCel Workstation uses gripping mechanisms to hold
microplates securely and repeatably in the stacker rack and in the robot
arms. The BenchCel Workstation typically holds the microplates halfway
between the top of the microplate and the top of the microplate skirt.

The following diagram shows the BenchCel stacker grippers holding a
microplate in the stacker rack. Notice the gripper-microplate contact
point.

| Microplate |

Microplates that do not have lids or have shallow lids (lids that do not
reach the microplate skirt) provide enough clearance to allow secure
and repeatable gripping. Microplates with deeper lids can be more
challenging, because the microplate must be held by the skirt. If the
skirt is too flexible, the stacker grippers will bend the skirt. The bent skirt
can grip the microplate lid stacked beneath, inadvertently removing the
lid.

Note: Some labware vendors might offer alternative lids that are
shallower. Contact the vendor for details.

‘\ “ No lid: excellent
L 1 gripper clearance

|
[ | ] shallow lid: good
L a gripper clearance

—— Deep lid: no gripper
[ A clearance, must be
held by the skirt



http://www.sbsonline.org
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Challenging Microplates that have the following characteristics might require
microplate additional setup time to ensure repeatable performance for the
characteristics BenchCel Workstation:

[_Microplate material. Although you can adjust the robot grip distance
to compensate for a microplate’s flexibility, some microplates are too
soft and tend to bend in the robot grippers (for example, low-profile
polypropylene PCR microplates).

[_Manufacturing variance. Slight variations in microplate dimensions
can reduce repeatability of secure gripping. In addition, because the
BenchCel Workstation uses reflected light to sense microplate
presence and orientation, variations in the reflective properties of
the microplates can affect optimal operation.

[_Microplate design. Microplates that have very small notches might be
hard to detect by the orientation sensors. In addition, some
microplates have special features specifically designed for particular
instruments but are not optimized for the BenchCel Workstation.

[_Tlhermal cycling effects. Microplates that have been through thermal
cycling might become warped.

[_Thll labware. Especially tall tube racks and tip boxes that are taller
than 65 mm might pose challenges in the BenchCel Workstation.
Contact Velocity Technical Support about acceptable tall labware.

[_HBxtra long lid. Some microplates that have lids that extend past the
microplate skirt tend to pose challenges for the BenchCel

Workstation.

Related topics
For more information about...

Defining labware in the software

Location of plate-orientation
Sensors

How the plate-orientation sensors
work

BenchCel Workstation features
Safety information

Installation requirements

See...

BenchWorks Automation Control User
Guide

“Stacker head” on page 7

“Adjusting the plate-orientation sensors”
on page 124

“Hardware overview” on page 4
“Safety information” on page 22

“Unpacking and installing the
workstation” on page 27
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Software description

About this topic This topic describes the software you use to set up, control, and
troubleshoot the BenchCel Workstation.

BenchWorks The BenchWorks Automation Control software (or BenchWorks
Automation Control  software) allows you to:
software [ Jet up the BenchCel Workstation. During setup, you need to create

device files for the BenchCel device and external devices. You
create device files when you set up the BenchCel device and
external devices. For setup information, see “Setup Workflow” on
page 50.

et up user accounts and privileges. You can set up different user
accounts to enforce access policies. For instructions, see the
BenchWorks Automation Control User Guide.

[_Define labware. Labware definitions describe the labware you will
use during protocol runs. For instructions, see the BenchWorks
Automation Control User Guide.

[_Qreate protocols. Protocols determine the sequence of tasks you
want to automate in a run. For example, you can use a protocol to
apply barcode labels to 100 microplates. For protocol-writing
instructions, see the BenchWorks Automation Control User Guide.

[_Hun, pause, monitor, and stop protocols. You can start, pause,
monitor, and stop a protocol run from the controlling computer.

For a full description and instructions on how to use the BenchWorks
software, see the BenchWorks Automation Control User Guide.
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Included with the BenchWorks software is the BenchCel ActiveX control
that allows the BenchCel Workstation to interact with any Velocityll or
third-party lab automation system. For information about the BenchCel
ActiveX control, see “BenchCel ActiveX control” on page 137.

BenchCel Diagnostics is a component of the supplied BenchCel ActiveX
software. Accessed through the BenchWorks software, the BenchCel
Diagnostics software allows you to:

[_Qreate and manage profiles. Profiles allow you to set up
communication between the selected BenchCel Workstation and
the controlling computer. You create profiles when you set up the
BenchCel Workstation. For setup information, see “Setup Workflow”
on page 50.

BenchCel Diagnostics v15.0.16 g|
Controls | General Settings Frofile |
— Profil
—Frofile Management: s
Connection:  Ethernet -
Frofile
Create a copy of this profile Teachpoint file:
C:\Program Files\Velocity11'\BenchWorks\Teacdhpoint
fi
LR file\12.3456. 7890 PL BC VC.xml
Delete this profile
Update this profile

[_Set and edit teachpoints. Teachpoints are locations that the BenchCel
robot will go to and from during a protocol run. You set teachpoints
when you set up the BenchCel Workstation. For setup information,
see “Setup Workflow” on page 50.

BenchCel Diagnostics v15.0.16 R|
Lfﬂﬂm"il General Settings \ Profile |
;j -lg-éém | “stackeri -] | stackerz [-| Load ATl
Theta: -0.62° | [
Grip: 0. 0%mm ! !
& QI

MvCode

PlateLoc
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[_Diagnose problems. Moving and adjusting individual hardware
components allow you to diagnose and troubleshoot problems. For
information on diagnosing and troubleshooting problems, see

“Diagnostic tools” on page 105.

Labwara: 384 Greiner 784075 PS wht rnd well LVo » o Speed: Medum
Jog [ Teach |Labnare|
\ = Select teachpoint
Stacker Sensors— | ‘ cow E| . | |=! oW | ‘ Hew teachpoint... por
5 mm
Mator Enabled—
Left . Right | _
‘ 5mm m| | |:1 5 mm | ‘ [
z
H Down 3]
5mm Theta
Ori P
Full close
(all sensors): Home motors

While testing new or troubleshooting labware definitions, you can
change parameters to refine the labware definition. For information
on changing labware parameters, see “Diagnostic tools” on

page 105.

Labware: 384 Greinar 784075 PS wht md well Lvo

[ Flates have lids

Jog/ Teach Labware |

Apply and save labware parameters ]
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1440 Robot gripper | 5,00 Gripper open [y g Check
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~ Sensors ————— Flate
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Can have lid?

Lidded thickness: ~ 17.10
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thickness:

Lid gripper offset: ~ 2.00
Lid resting height: 0.00

Lid departure height 10.00

Gripper holding lid 0.00

position:

[_QGhange general device settings. After diagnosing problems, you can
change some of the device settings to repair problems or to optimize

operation.

BenchCel Diagnostics vi5.0.16

Controls

X

BenchCel
( —

3.0.27 MAC address: 00-90-C2-CE-6B-60

- Stack Setting:

Plate presence threshold:
Rack sansor threshold:

Low pressure threshold (psi):

[ Home robot after protacal run finishes

Speed settings...
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For more information about...

BenchWorks software instructions

Software installation instructions

Workstation setup procedure

BenchCel ActiveX control

See...

BenchWorks Automation Control User
Guide

BenchWorks Automation Control User
Guide

“Setup Workflow” on page 50

“BenchCel ActiveX control” on
page 137
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Safety information

Introduction

Before using the
BenchCel
Workstation

Safety standards

Safety labels

This topic provides information for the safe operation of the BenchCel
Workstation.

Before using a BenchCel Workstation, your organization should make
sure that you are properly trained in:

[_Qeneral laboratory safety
[_The correct and safe operation of the BenchCel Workstation

[_The correct and safe operation of other lab automation systems or
components used in combination with the BenchCel Workstation

If you are the person in your organization responsible for training others
on the BenchCel Workstation and you have a safety question, contact
\elocityll Technical Support.

The BenchCel device is CE certified and complies with the following CE
safety directives:

[_HAN61326:1997, including Amendment 1:1998 (EMC)
[_HAN61010-1:1993, including Amendment 2:1995 (Safety)

Pay attention to safety labels printed on your product. A safety label
consists of a warning symbol. A description of the warning and
information that will help you to avoid the safety hazard are located in
the user guide.

The following diagram shows an example of a warning label that
indicates risk of danger. It is located on the lower left and right sides of
the robot head.

Front view Side view
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I INJURY HAZARD ! Do not remove the BenchCel device covers
or otherwise disassemble the device. Doing so can cause injuries
and damage the device.

I INJURY HAZARD ! Using controls, making adjustments, or
performing procedures other than those specified in this user guide
can expose you to high pressure gases and moving parts. Exposure
to these hazards can cause severe injury.

The BenchCel device is designed for safe operation. Under normal
operating conditions, you are protected from high pressure gas and
moving parts. However, you should be aware of these hazards and

understand how to avoid being exposed to them.

11 INJURY HAZARD ! Operating the BenchCel Workstation
without safety shields or enclosure covers increases risk of injury.

Velocityll recommends that you enclose the BenchCel Workstation in
the supplied safety shield. Using the safety shield restricts access to the
BenchCel Workstation while it is operating.

I INJURY HAZARD ! Do not attempt to touch any of the moving
parts or attempt to remove microplates while the BenchCel
Workstation is in operation. The robot head moves with
considerable force and can cause pinching, piercing, or bruising
injury if you are in the path of the robot head or grippers.

I INJURY HAZARD ! Keep your fingers, hair, clothing, and
jewelry away from the device and the path of the robot head while
it is in motion.

I INJURY HAZARD ! Do not touch the BenchCel Workstation as
you start the software. The robot head moves when the device
initializes.

To minimize potential injury, the BenchCel Workstation is designed to
stop immediately if the robot head hits an obstacle while it is in
operation. However, be aware that the robot moves with considerable
force in the vertical or z direction and could pierce your skin with one
of its grippers.

Not all circumstances can be foreseen and serious injury is possible. It is
the responsibility of every operator to follow warnings and safety labels
and keep out of the robot’s workspace whenever it is likely to move.

I INJURY HAZARD ! Do not disable or override the BenchCel
Workstation safety interlock.

The BenchCel Workstation has a safety interlock circuit that must be
closed for the system to operate. Do not defeat the safety interlock.
Always connect the safety interlock to the supplied safety shield.
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Infrared LED injury
hazard

User account
passwords damage
hazard

Improper cleaning
hazard

Chemical hazards

Gas cylinders and
pressure regulators

Product use

11 INJURY HAZARD ! Looking directly at the light-emitting
diodes (LEDs) inside the stacker heads can cause eye injury.

Each BenchCel device stacker head contains seven infrared LEDs that
detect the presence of a stacker rack, microplates, and microplate
notches. (See “Stacker head” on page 7 for the location of the LEDs.)
The LEDs are capable of dissipating 100 mW of power. Do not look
directly at the LEDs when the BenchCel device is turned on.

I DAMAGE HAZARD !l Only fully trained BenchCel Workstation
administrators should have access to, and use of, the user account
passwords.

Improper use of the robot by untrained operator can lead to damage to
the device. For example, the robot grippers could collide with a stacker
if a teachpoint is not defined properly.

I DAMAGE HAZARD ! Do not use harsh abrasives, corrosive
cleaning agents, or metal brushes to clean any BenchCel
Workstation components or accessories. Do not use any
concentration of bleach (sodium hypoclorite). Do not allow cleaning
agents to contact any electrical or sensitive mechanical components.

Some chemicals used when working with the BenchCel Workstation can
be hazardous. Make sure you follow your local, state, and federal safety
regulations when using and disposing of the chemicals.

Read the recommendations in the MSDS (Material Safety Data Sheet) for
every chemical that you plan to use. The manufacturer of the chemical
should provide you with the MSDS.

Compressed air is used to move components inside the BenchCel
Workstation.

Follow the local, state, and federal safety codes for the placement and
mounting of gas cylinders. For example, you might have to attach a
standard cylinder bracket to a solid permanent structure to meet or
exceed all local seismic and safety requirements.

Always use good lab practices when handling high-pressure cylinders.
Make sure you follow any instructions provided with the cylinders.

Velocityll’s products must only be used in the manner described in the
user guides. Any other use can damage the product or injure you.
Velocityll is not responsible for damages caused, in whole or part, by
unauthorized modifications, or by procedures that are not explicitly
described in the product user guides. Any modifications or changes to
products not expressly described in Velocityll user guides are not
covered under the warranty.

The BenchCel Workstation is not intended or approved for diagnosis of
disease in humans or animals.
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For more information about...

BenchCel Workstation hardware
description

Connection panel location and
description

Turning on and turning off the
BenchCel Workstation

Stopping the BenchCel device in
an emergency

See...

“Hardware overview” on page 4

“Hardware overview” on page 4

“Starting up and shutting down the
BenchCel Workstation” on page 52

“Stopping the BenchCel device in an
emergency” on page 88
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Unpacking and
installing the
workstation

This chapter describes how to unpack and set up the BenchCel
Workstation. All of the procedures in this chapter can be performed by
someone with operator privileges.

This chapter contains the following topics:

[_“nstallation workflow” on page 28

[_“Merifying laboratory requirements” on page 29
[_“Dnpacking and inspecting the BenchCel device” on page 32
[_“Integrating the devices” on page 35

[_"Connecting the power source” on page 39

[_"Connecting the pendant” on page 40

[_"Connecting and disconnecting the air source” on page 41
[_"Connecting the computer” on page 44

[_“nstalling the safety shield” on page 47
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Installation workflow

About this topic

Workflow

Related topics

This topic presents the workflow for unpacking the BenchCel device
and installing the BenchCel Workstation.

The following table presents the steps for unpacking and installing the

BenchCel Workstation.

Step  For this task...

1 Verify laboratory
requirements.

2 Unpack and inspect the
BenchCel Workstation.

3 Integrate external devices.
4 Connect the power.
5 Connect the pendant.

6 Connect the air supply.

7 Connect the computer.

8 Install the safety shield.

9 Install the BenchWorks
software.

For information about...
Installing external devices

Setting up the BenchCel
Workstation

BenchWorks software

Writing protocols

See...

“Verifying laboratory requirements”
on page 29

“Unpacking and inspecting the
BenchCel device” on page 32

“Integrating the devices” on page 35

“Connecting the power source” on
page 39

“Connecting the pendant” on
page 40

“Connecting and disconnecting the
air source” on page 41

“Connecting the computer” on
page 44

“Installing the safety shield” on
page 47

BenchWorks Automation Control
User Guide

See...
External device user documentation

“Setting up the BenchCel Workstation”
on page 49

BenchWorks Automation Control User
Guide

BenchWorks Automation Control User
Guide
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Verifying laboratory requirements

Laboratory space General bench requirements
Make sure the bench for the BenchCel Workstation has the following:

[_Hroximity to power and air sources

[_Hnough space to accommodate the complete configuration of your
BenchCel Workstation, which includes the number and size of
stacks, computer, and external devices

[_Qufficient clearance on the back side of the BenchCel Workstation to
access power, communication, and air tubing connections

[_Hnough strength to support the BenchCel Workstation and devices
without excessive shaking or movement

[_A fixed position (no wheels)

[_Hroper height for any operator to comfortably operate the BenchCel
Workstation

Space requirements

The minimum space requirements for your BenchCel device depends
on its configuration and stacker rack size. The following table lists
dimensions for a BenchCel device in a two-, four-, or six-stack
configuration.

Dimension Two stacks Four stacks Six stacks
Height 46.3cm 46.3 cm 46.3 cm
with x-short rack 68.0cm 68.0 cm 68.0 cm
with short rack 88.3cm 88.3cm 88.3cm
with medium rack 111.2 cm 111.2cm 111.2 cm
with tall rack 128.9 cm 128.9 cm 128.9 cm
Width 43.2cm 86.4 cm 129.5cm
Depth 20.3cm 20.3cm 20.3cm
Weight

without rack 21.8 kg 28.1kg 32.7 kg
with tallest rack 25.2 kg 38.7 kg 52.2 kg

Note: The racks listed are the standard racks supplied with the system. In
addition, the weight of the rack is of the rack alone and does not include
liquid-filled microplates. The height and weight are slightly different
with different rack types. See the Velcityll website at
www.velocityll.com for the height and weight information of various

rack types.

Addition of devices

If you are integrating a Velocityl1 device or third-party device in your
BenchCel Workstation, make sure you include adequate space to
accommodate these devices. See the device user documentation for
space requirement information.
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Electrical The BenchCel device has the following power requirements. For power
requirements of other devices in the workstation, see the device user
documentation.

Utility Requirement
Electrical 100-240~, 50/60 Hz,5 A
Fuse 5A, 250V, 5 x 20 mm, fast acting
Compressed air The BenchCel device requires the use of clean, dry, compressed air to

move pneumatic components inside the device. The compressed air
can be from the following sources:

[_Qentralized source (house)
[_Qompressed-air cylinders
[_Hortable pumps

I DAMAGE HAZARD ! Using oil compressors can cause oil to
leak into the BenchCel device and void your warranty.

To maintain the desired air supply in the device, the BenchCel device
requires a source of air as follows:

Requirement Value

Quiality Clean, dry, compressed
Flow rate 340 Lpm (1.2 cfm)
Pressure 0.65-0.69 MPa (95-100 psi)

I DAMAGE HAZARD ! Air pressure greater than 0.69 MPa
(100 psi) can damage the BenchCel Workstation.

Environment The lab must meet the following environmental requirements.
Requirement Value
Ambient temperature 5-40 °C
Humidity condition 10-90% RH, non-condensing
Elevation 1-2000 m

Velocityll recommends that you do the following:

[_Hlace the BenchCel Workstation away from heat and air
conditioning ducts.

[_Hlace the BenchCel Workstation away from direct sunlight.
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The BenchCel device is shipped with a computer that controls the
BenchCel Workstation operations. The computer has all the necessary
software and is configured to operate the BenchCel Workstation.

I IMPORTANT ! Velocityll recommends that you use the
supplied computer, because it is set up and tested for BenchCel
Workstation operations.

If your organization does not allow you to use the supplied computer,
you can purchase your own computer. Make sure the computer meets
the following minimum requirements:

[_HC system

Pentium 4, 2 GHz or faster

256 MB RAM

Windows 2000 or Windows XP
50 GB free hard disk space
[_Gommunications interface

& Dedicated 10BaseT Ethernet card (two network cards if
connecting to your local area network)

& RS-232 DB9 serial port

To facilitate the setup process, a software installation CD is supplied. You
can use the CD to install the necessary software and setup
configurations.

* & o o

The supplied computer comes with a serial port and two Ethernet ports.
You can connect the computer to the BenchCel device using either the
serial port or one of the Ethernet ports. You can use the second Ethernet
port to connect the computer to your local area network (LAN). You
must provide an Ethernet cable for the LAN connection and make sure
the lab has the proper network hookups for the connection.

If you are supplying your own computer, consider whether you will:

[_Qonnect the computer to the BenchCel device using a serial or
Ethernet connection.

[_Qonnect the computer to your LAN.

The computer might need two Ethernet cards if you plan to connectitto
the BenchCel device and to your company’s LAN. Doing so allows the
BenchCel Workstation to operate on an isolated network.

For information about... See...

External device lab requirements | External device us