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1. Description of the XCell ATF® Device and process

The XCell ATF® Device provides an efficient means for fractionation of various mixtures. It may
include the separation of mammalian cells (~ 10 microns in size) from culture medium, the
separation of large particles such as micro carriers (~ 200 microns in size) from a suspension
medium, or separation of some molecules from other molecules in a suspension. The user guide
details the use of the XCell ATF® Device, with the XCell™ C410:V4B Controller for the separation of
such components using hollow fiber filtration.

The system is designed to improve the efficiency of cell culture processing by allowing for the
generation of high viable cell densities. The system can enable continuous processing and is
available in stainless steel and single-use formats. Two primary components, the XCell™ C410:V4B
Controller and the XCell ATF® Device pump housing, which in comprised of a diaphragm pump, filter
housing and a hollow fiber filter, are used for desired operation. The controller functions to control
the alternating tangential flow (ATF) action by controlling the movement of the diaphragm pump,
through control of pressurization and exhaust (vacuum) to allow the up and down motion of the
diaphragm in the pump housing. This action displaces a known volume of cell culture material
within the retentate side of the hollow fibers. A separate pump continuously removes cell-free
permeate from the system. Primary components of the current controller include a PLC
(Programmable Logic Controller) with a HMI (Human Machine Interface) to control the components
used in generating the alternating tangential flow action.

This User Guide pertains to both the XCell ATF® Stainless Steel- and Single-Use Devices. (Figure 1).

e Controller: a dedicated controller used to control and monitor XCell ATF® Device activity. It
also provides the means for connecting to and controlling pressure and vacuum utilities.

¢ Filtration assembly: an assembly of two major elements, a stainless steel filter housing and
a silicone diaphragm pump:

o Filter housing: housing containing the filtration element, either a hollow fiber
module (HFM) or screen module (SM).

o Diaphragm pump: spherical housing in which a diaphragm membrane is moved up
and down by pressurized air or vacuum, creating alternating flow.

o Single-use device: the filter housing, hollow fiber filter and diaphragm pump are
combined into a single polycarbonate device. At this point in time the SM is not
available as a single-use device. Please see the XCell ATF® Start-up Guide for
additional information on XCell ATF® Single-use Devices.

The filtration assembly includes the following components for each process application:

o A2B Connection assembly: tubing assembly connecting the filtration assembly to a
bioreactor or process vessel.

o Bioreactor adaptor: adaptor between the connection assembly and bioreactor port.
Typical ports/connectors/adaptors for stainless steel bioreactors include an Ingold-
type port, tri-clamp or, if a single use bioreactor (SUB), then, a disposable aseptic
connector (DAC) or equivalent.
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A typical configuration of the XCell ATF® Device is shown in Figure 1. The filter housing accepts
either HFM, with pore sizes from 750 kD - ~0.2 micron, or a SM for fractionation of larger particles, >
70 microns. The separating element, the HFM or SM, is positioned between a process vessel or a
bioreactor at one end and the diaphragm pump at the other end. The vessel serves as a storage
container for the content to be filtered. The diaphragm pump provides the means for generating
alternating tangential flow (ATF), moving the contents of the vessel back and forth, between the
vessel and pump, through the hollow fibers of the HFM or through the SM. The XCell ATF® Device
process provides the means for generating rapid, low shear, tangential flow, allowing for retention
of the larger components (i.e.- cells) and filtration of smaller components (i.e. — media components).
A filtrate pump as shown in Figure 1 is used for controlled removal of a filtered stream. The
unfiltered material remains in the system. Only a single connection is required between the XCell
ATF® Device and the vessel. As shown in Figure 1, the connection can be through a side port (or
bottom port) commonly configured on large scale stainless steel or single-use bioreactors, or
through the head plate as typical with smaller bioreactors. When placed next to the vessel, only a
short connection, commonly referred to as the A2B connection, is required between the XCell ATF®
Device and the vessel. This connection can be hard piped or soft piped and is made in a sterile
manner. The filtration process remains closed and therefore sterility between the vessel and the
XCell ATF® Device is maintained.

Figure 1. Filtration assembly connection XCell™ C410:V4B Controller and a bioreactor side port
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Note: XCell™ C410:V4B Controller has one additional enclosure, the Pneumatic Enclosure (P-Box)
which houses the high voltage electrical components (not displayed here). Please reference the
XCell ATF® Single-use Device Start-up Guide for proper single-use connectivity.
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2. XCell ATF® Device pump cycle

The diaphragm pump is the heart of the XCell ATF® Device process. It produces an alternating flow
through the HFM (lumen side) or SM. The XCell ATF® Device provides a pulsating, reversible, flow of
liquid, back and forth, between the process vessel and the diaphragm pump. The following is a
description of that process:

The diaphragm pump is partitioned into two chambers with a flexible diaphragm, Figure 2. One of
the pump chambers, the Pump Liquid (PL) chamber is connected to the filter housing, which, in turn,
is connected to the process vessel. Therefore, any flow between the diaphragm pump and process
vessel will be through the filtration device. The second pump chamber, the pump air (PA) chamber,
is connected to the pump flow control system. Typically, controlled addition of compressed air into
the PA chamber increases the pressure in the chamber relative to the process vessel, forcing the
flexible diaphragm partitioning the two chambers to move into the PL chamber and towards the
vessel. Liquid in the PL chamber is forced through the filter to the process vessel. The flow through
the HFM (lumen side) generates tangential flow in one direction. This pumping phase (or cycle) in
the direction of the bioreactor is called the pressure cycle. Inversely, with a pressurized process
vessel relative to PA or PL, or with an external vacuum supply, liquid will flow in the reverse
direction, from process vessel, through the HFM (lumen side), to the PL chamber, generating
tangential flow in the other direction. This pumping phase (or cycle) in the direction of the XCell
ATF® Device pump is called the exhaust cycle. These alternating pump cycles are then repeated
continuously. See Figure 2.

Figure 2. XCell ATF® Device pump cycles
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Note on the Exhaust Cycle:

WARNING: Glass bioreactors or single-use bioreactors (SUBs), unless otherwise
specified by the manufacturer of the vessel, should not be pressurized.
Such vessels can explode if pressurized.

If a vessel is being operated without positive pressure, the XCell ATF® Device requires a vacuum
(negative pressure) to move the diaphragm to its lowest position. The PA chamber can then be
alternately pressurized and evacuated to produce ATF action while maintaining the process vessel at
atmospheric pressure.
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Conversely, when using a vessel that that is operated under positive pressure, the vessel pressure
can be used to drive the liquid from the vessel to the PL chamber. When vessel pressure is limited, it
may be supplemented with vacuum. In either of the above schemes, one is driving the liquid from
the vessel to the diaphragm pump by increasing the pressure in the vessel relative to the diaphragm
pump. Even with positive vessel pressure assisting with diaphragm deflation, vacuum is generally
required to ensure proper XCell ATF® Device operation.

WARNING: When using a glass vessel or SUB, be sure to maintain an unrestricted
vent from the vessel. In the case a diaphragm fails, the air flow into the
diaphragm pump will proceed through the HFM or SM into the vessel.
A free exhaust from the vessel will minimize the buildup of pressure in
the vessel.

3. XCell ATF® Device control scope and objectives

The XCell™ C410:V4B Controller provides the process control functionality of the stainless steel XCell
ATF® 4 Device, XCell ATF® 6 Device, and XCell ATF® 10 Device, as well as the single-use XCell ATF® 6
Device and XCell ATF® 10 Device.

XCell™ C410:V4B Controller is designed to:
1. Control ATF flow rates in both pressure and exhaust cycles.
Provide a user interface capability for XCell ATF® Device control and monitoring.
Set-up and select operational parameters.
Display real-time process data and alarms for error conditions.
Provide Batch control and user hierarchy.
Have PLC software upgrades in the field by replacing memory modules.
Have 3 major enclosures, an Electric Enclosure (E-Box) a Pneumatic Enclosure (P-Box).
Allow the Electronics Box to operate the stainless steel XCell ATF® 4 Device, XCell ATF® 6
Device and XCell ATF® 10 Device as well as the single-use XCell ATF® 6 Device and XCell ATF®
10 Device using custom software.
9. Allow the Pneumatic Enclosure hardware and process parameters to be specific to the size
of the particular XCell ATF® Device being controlled.

PN~ WN
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Table 1. Utility requirements

Utility Additional considerations

Primary compressed air  Maximum 90 psig/6.1 bar Oil free, dry, filtered gas, i.e., medical grade air

Secondary pressure Typically: 35 psi/2.4 bar, Regulated oil free, dry, filtered air
Vacuum supplied by a Repligen, or customer
supplied local pump capable of maintaining ~-12.5
psig with nominal flow as follows:

Vacuum service Minimum -12.5 psig XCell ATF® 4 Device - 40L/min
XCell ATF® 6 Device - 60L/min
XCell ATF® 10 Device - 200L/min
Pump should be clean room compatible

Exhaust Untreated discharge or user specified

" Applicable only to a steam able connection
Steam (SIP) B gyl between XCell ATF® Device and bioreactor vessel
Condensate drain For SIP condensate drainage
Altitude 2000 m This product has been assessed for a maximum

altitude of 2000 m.

This product is intended to be used in an
environmental of pollution degree 2. Pollution
degree 2 area is normally where only

Pollution degree Pollution degree 2 . .
nonconductive pollution can be present.
Temporary conductivity that is caused by
condensation is to be expected.
Current 0.6 AMP
Frequency 50/60 Hz
Supply voltage 100 - 240 VAC (+10%, -10%)  Main supply voltage fluctuation +/- 10%
Environmental Ambient temperature (O - Environmental specifications only apply to
temperature, 50 ° C) Low humidity (O - controller. Controller is designed to be used
humidity 80% RH) Indoor (Dry) indoor (dry) and low humidity location
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Table 2. Dimensions and weight

XCell™ C410:V4B Controller

Pneumatic Box 13in, 10.5in, 8 in Includes all plugs and connectors
Pneumatic Enclosure 24 in, 24 in, 9 in (Controls) Includes all plugs and connectors
P r ration) Incl Il pl n
Power Box 13in, 10.5 in, 8 in e EreC e eSS
connectors
Filtration assembly Fully assembled system

XCell ATF® 4 SS Pump Housing 24in,6in,6 x 10 in
XCell ATF® 6 SS Pump Housing 44in,10in,8x 12 in

Indicated dimensions are estimates for the
filtration assembly, as the connection to the
XCell ATF® 10 SS Pump Housing 44 in, 14 in, 14 x 20 in bioreactor, the connections to the controller

XCell ATF® 6 Single-use Device 38in,12in,10in and to accessories can affect height and

effective area.
XCell ATF® 10 Single-use Device 38 in, 18 in, 16 in

Pneumatic Enclosure ~13 kg
Electric Box (Controls) ~23 kg
Power Box ~12 kg (Power separation)

Filtration assembly

® H ~
XCell ATF® 4 5 Pump Housing 6 kg Weight does not include the weight of any
XCell ATF® 6 SS Pump Housing ~14 kg liquid, filter or connection between the
XCell ATF® 10 SS Pump Housing ~40 kg filtration assembly and the vessel
XCell ATF® 6 Single-use Device ~5Kkg Does not include the weight of liquid and
XCell ATF® 10 Single-use Device ~ 18 kg A2B connectors
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4. XCell™ C410:V4B Controller layout

4.1 General layout

The controller consists of three major components:
e Pneumatic Enclosure
e Electronics Enclosure
e Power-Box

Figure 3, shows the details.

The Electronics and the Pneumatic Enclosure interconnected with a cable that relays signal and
power. A general layout with the XCell ATF® Device is shown in Figure 3. the primary design
objective is to produce a modular system that will maximize adaptability of the system to the various
space requirements of the user’s facilities. One can envision the Pneumatic Enclosure in proximity to
the filtration assembly, while Electric Enclosure positioned distant to the Filtration assembly,
possibly mounted on a wall or a skid. A stainless-steel cart, specifically designed to house the three
controller components, and supporting components (vacuum pump, peristaltic pump and
paperwork) is available for purchase.

Figure 3. XCell™ C410:V4B general arrangement
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4.2 Filtration assembly (Stainless-steel)

This includes the diaphragm pump, filter housing, connection to the bioreactor, harvest line; pump
air inlet assembly, stand, plus all the housing accessories as specified in the part list. The housing is
not included with the controller.
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4.3 Electrical Enclosure (E-Box)

The Electric Enclosure contains the HMI and PLC components, including the Siemens S7-1200 PLC,
programmed using Siemens Step 7 Basic v16. The Operator Interface Terminal (OIT or HMl) is a
Siemens SIMATIC TP 1200 Comfort, programmed using Siemens WinCC Advanced v16.

Figure 4. Electric Enclosure connections
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Electric Enclosure components

A.

15

ACTIOMMOON®

NA (not available for XCell™ C410:V4B Controller)
Interconnected cable plug (pneumatics)
Interconnected cable plug (power)

Illuminated system stop button

n/a. llluminated On/OFF switch relocated to Pneumatic component u in XCell™ C410:V4B
HMI/OIT Display

n/a (not available for XCell™ C410:V4B Controller)
Harvest pump relay outputs (2)

Alarm relay outputs (2)

Ethernet connection port

Profibus connection port
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4.4 Pneumatic Enclosure (P-Box) components

Figure 5. Pneumatic Enclosure connections

Pressure gauge (0 to 60 psi, 0 to 4.1 bar)

. Vacuum gauge (0 to -14 psi, 0 to -0.95 bar)
System STOP switch
Plugs for sensor inputs (4x4 -20 mA)
Interconnect cable plug (pneumatics)
Connection for diaphragm pump
Pressure regulator (0 - 60 psi, 0 - 4.1 bar)
Connection for compressed air
Connection for vacuum supply

dAvwxmpvwmozC

4.5 Pneumatic Enclosure (Power separation) components

Figure 6. Power Box connections

U. Interconnected cable plug (power)
V. Mains power plug, 120/220 vac 60/50 hz
W. Illunminated On/Off switch

tNote: The electric plug design may vary depending on geography
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4.6 Primary pneumatic services

Air inlet (q) - Located on the Pneumatic Enclosure and provides an inlet to house compressed air
source. Recommended minimum air pressure requirement is ~50 psi / 3.4 bar. Somewhat higher
inlet pressures may be required, as needed, to generate higher flow rates or to drive pneumatic
instruments.

Do not exceed 90 psi / 6.1 bar on the air inlet

Exhaust/ vacuum line (r) - Located on the Pneumatic Enclosure. Leaving the exhaust outlet open to
the atmosphere or connected to a vacuum line, will depend on the type of process vessel used. For a
vessel that cannot be pressurized (e.g., some stainless-steel vessels, glass vessels, SUB, etc.), the line
is connected to a vacuum source. For a vessel that is pressure rated, one may use vessel pressure to
drive the Exhaust cycle, particularly at low XCell ATF® Device flow rates; but in case where vessel
pressure is limited, or at high XCell ATF® Device flow settings, a vacuum source supplement may be
required.

Note: In addition to vessel pressure, the hydrostatic pressure generated by the height difference
between vessel liquid level and pump level may assist or hamper the exhaust flow

Pump line (0) - Located on the Pneumatic Enclosure. The line connects the Pneumatic Enclosure to
the diaphragm pump. A hydrophobic 0.2 micron filter in this line provides both a sterile barrier and a
potential barrier to the back flow of liquid from diaphragm pump to controller should a diaphragm
rupture.

Note: Be sure to use the hydrophobic filter in the pump line to prevent accidental flow of liquid from
the Filtration assembly to the Pneumatic Enclosure.

Air Pressure Regulator - Typical range of regulator is 0 - 60psi/ 4.1bar. This is a second stage
pressure regulator for regulating service air inlet pressure to a specified, user required, value.

Note: Typically, the secondary air pressure is requlated to 35 psi / 2.4bar. That value is selected
because that pressure is recommended to drive the proportional pressure control valve PRV1
and it is generally the upper limit of the pressure required to achieve set flow rates.

Air Pressure Gauge (j) - Located on the upper side of the Pneumatic Enclosure. Typical range of
gauge is 0-60 psi. It shows second stage system pressure.

Vacuum Gauge (k) - Located on the upper side of the Pneumatic Enclosure. Typical range of gauge is
0 to -14 psi / -0.95 bar. It shows primary vacuum pressure status.

4.7 Primary electric services

Electric plug (t) - Located on the power separation portion of Electronics Enclosure. Electric power
(standard 100 - 240V AC, 60/50 Hz).

Power switch (u) - Located on power separation portion of Electronics Enclosure.
Power indicator light (u) - same as the power switch. Lights green when power is ON
System Stop button (d, I) - located on the Pneumatic Enclosure and Electronics Enclosure.

Either System Stop button causes the system to cease operation and default to Standby Mode. Here
the diaphragm pump defaults to exhaust.

A WARNING: System Stop Button is not an emergency stop.
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4.8 Disconnecting the controller

1. Controller must stay connected to the Power supply enclosure to function.

2. Controller must be placed clear from the any other cord in the workstation/bench top for
safety.

3. Filters and tubing must be connected away from the appliance inlet for Power supply
enclosure for operator safety in case of disconnecting device.

4. Press ON to allow the controller to continue its previous status, following a power failure.

5. On the switch adjacent to the power cord, Press OFF to allow the controller status to default
to STOPPED status, following a power failure or in need for a disconnect

6. Supply cord is detachable and must be kept clear behind the product to avoid operator from
safety hazards.

4.9 Signal
A total of 4 Sensor input plugs (m) are provided on the Pneumatic Enclosure. All inputs are analogue

4 - 20 mA. Three plugs P3, P4 and P5 are for pressure inputs. One plug W1 is for a load cell input.

Ethernet/Profibus (g) - communication port for data acquisition on Electronics Enclosure.
Relays — Two relay outputs are for relaying alarm conditions (i). Two relays for driving a harvest

pump (h).

Interconnect (Signal) Cables (I-Cable) - to relay signal and DC power between Electronics Enclosure
and Pneumatic Enclosure.

5. XCell™ C410:V4B Controller process and control

5.1 Control overview

When the pressure cycle starts, the pressure to the diaphragm pump rapidly increases (as measured
by the P2 pressure sensor in the controller). At some critical pressure, the diaphragm begins to
move, and the PA begins to expand. As the PA expands, P2 levels off and must be sustained to
maintain the expansion of the PA. This critical P2 pressure is also known as the driving pressure or
driving force (DP or DF).

Figure 7. Pressure and exhaust cycle
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Once the PA is fully inflated, the pressure within the pump chamber will begin to spike; e.g., the
diaphragm stops moving and begins to stretch. The controller takes advantage of this spike by using
a cycle Switch Offset (SO) to indicate when to switch to the exhaust cycle. Similar mechanism applies
to the exhaust cycle.

To assure optimum results with the XCell ATF® Device, one should keep in mind the following two
general rules:
1. The diaphragm motion must be a continuous one between the Pressure cycle and the
exhaust cycle and vice versa (i.e., no dwell time).
2. ldeally, the stroke travel of the diaphragm must be reversibly between fully Pressurized and
fully exhausted extremes.

Note: There should be no dwell time for the diaphragm at any point of the cycle.

The continuous movement of the diaphragm assures continuous tangential flow through the filter.
The maximum stroke of the diaphragm assures maximum mixing and minimizing dead space
retention within the system.

Control of the XCell ATF® Device is based on the above two rules.

The XCell ATF® Device, having a constant pump volume, allows the controller to calculate the
diaphragm pump cycle time based on a user’s flow rate selection, according to the following
relationship:

Cycle time (min) = Pump displacement volume(L) + ATF Flow Rate(L/min)
The programmed pump displacement volumes, with no pressure difference across the diaphragm,

are:

XCell ATF® 4 Device 0.44 L
XCell ATF® 4MC Device 0.44 L
XCell ATF® 6 Device 121
XCell ATF® 10 Legacy Device 51L
XCell ATF® 10 Device 6.0L
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See also Appendix 1. Cycle time vs. Flow rate.

Therefore, selection of a Flow rate (L/min) by a user, using an XCell ATF® Device with a known
Pump displacement volume (L), it is possible for the XCell™ C410:V4B Controller to calculate the
Pump’s Cycle time, calculated CT.

At the end of each pump cycle, the actual cycle time, actual CT, is compared to the calculated CT.
The controller then uses the error between the two values to correct actual CT to equal
calculated CT. Similarly, the XCell™ C410:V4B Controller also allows the user to enter XCell ATF®
Device cycle time (sec) directly to control flow rate; again, at the end of each pump cycle, the
Actual CT is compared to the Calculated CT. The XCell™ C410:V4B Controller is designed to
maintain the set flow rate automatically during the Pressure and Exhaust pump cycles. Based on
an entered set point in either Liters per minute, LPM, or Time, in seconds, the XCell™ C410:V4B
Controller will continually adjust the pressure and exhaust flow rates to match the entered set
point flow rate.

Figure 8. Instrument flow control schematic of XCell™ C410:V4B Controller
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XCell ATF® Device flow control is achieved by regulating the pneumatic air flow to and from the
Diaphragm pump; the pneumatic flow control is achieved with a two-stage control, by regulating its
pressure and with a flow restrictor. Two proportional pressure regulators valves, PRV1 and PRV2, are
designed to make fine adjustments in pressure to the air stream flowing from the manual pressure
regulator to a flow restrictor. Two automated flow restrictors, proportional flow control valves, PV1
and PV2, are designed to make coarse adjustments in flow. Final flow control is achieved by Step
changes in PV orifice opening in combination with fine adjustments in the air flow stream pressure
with the PRV.

Adjustments in flow are based on the error difference between Calculated CT and Actual CT. The
proportional air pressure regulating valve, PRV1, and the exhaust pressure regulating valve, PRV2,
will be adjusted by the PLC based on the Error. The error will cause pressures to be changed to affect
the flow, positive or negative, respectively, to and from the pump to match flow set point for the
next cycle. If the new value for PRV1 and/or PRV2 exceed their set pressure limits, (e.g., PRV1 0 to
30 psi, PRV2 0 to -14.5 psi), then, the respective PV1 and PV2 will adjust incrementally, (e.g., by user
defined increments (in the Basic Set-up screen)), until the PRVs are back within operational range.

5.2 Control functional algorithms

The XCell™ C410:V4B Controller utilizes several algorithms to determine when the diaphragm pump
switches cycle direction. The principal method is based on first detecting a steady state pressure
phase or driving force during each pump cycle followed by addition of a switch offset, i.e., a pressure
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increment (or spike). A cycle change is executed when actual pump pressure (as determined by P2)
is equal or greater than the sum of driving force pressure and switch offset pressure.

The parameters and configuration within this manual should not be changed without consultation
with a Repligen representative. The controller, when properly maintained and serviced, should be
able to handle almost all cell culture conditions and viscosities.

Should you determine that the controller is not functioning correctly and exchanging the full volume
of the diaphragm pump with each stroke, please immediately contact Repligen for further
assistance.

5.3 Interface and screens

A Siemens Operator Interface Terminal (OIT) provides the user with the following features:
1. Pump Status including cycle rate, flow rate, pressures, controller status and total batch cycles
2. Set-up Parameters
3. Acknowledge and clear machine faults (i.e., alarms)
4. Process Trending

When an input box is highlighted and pressed; a number pad or keyboard will appear on screen to
enable data input.

For numerical entries as the value is being typed, a Min and Max range dialog box appears, showing
the user the acceptable value range. Any value outside the min/max range, or any text strings or

letters is not accepted.

The OIT will display the following Primary screens:
Primary screens - Initial, Main, Set-up, Alarms, Trending, Batch, Administrator, Log off.

Table 3. Secondary screens - Screens embedded within the Primary screens

oo e

Initial system log on which appears when the XCell™ C410:V4B Controller first

Initial powers up; unless configured to be black box

Main Main diaphragm pump control and Monitoring displays real time pump status
access to all primary screens

e Users’ set-up of process parameters, calibration, and diaphragm pump
parameters

Alarms Display diaphragm pump warnings and faults

. Graphical real time display of flow set point, exhaust set points, flow process

Trending .
value, vessel weight

Batch-info Batch Set-up screen

Administration Setting of users ID, security level and passwords, Close application, PLC ON/OFF

Log off Users’ logoff
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5.4 Description of screens and buttons

Figure 9. Initial screen

XCell™ C410:V4B Controller User Guide
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The Initial screen appears when the XCell™ C410:V4B Controller is powered up. Press the Logon
button to bring up the User/Password Dialog Box and Keyboard. For first time use, enter ADMIN for
USER and 1234 for PASSWORD. Many of the main screen parameters are actively displayed (as read
only) on this screen for user convenience. Logging on is not required to observe remote control

operations.
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Figure 10. Main screen
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The Main screen provides an overview of the XCell ATF® process. It displays a schematic/animation
for pneumatic process, a diaphragm movement /cycle, valve transition between pressure and
exhaust cycles and flow direction. From the Main screen, an operator can:

1. Monitor and control XCell ATF® Device processes. In the Main screen and all subsequent

screens, all data fields with a white background are for display only. The operator, based
upon security levels, can change data fields with a beige background.
2. Start/Stop diaphragm pump.

a. When starting the diaphragm pump, a dialog box will appear to enable the user to
start with current settings, start with default settings or cancel and return to the
main screen.

b. When stopping the diaphragm pump, a dialog box will appear that enables the user
to confirm the stop command, or to cancel and return to the main screen.

3. Access other screens based upon password security levels.
Observe P2 trending. A P2 Trend button hides /unhides this screen.

5. Observe an animated diaphragm pump showing pressurization (inflation) and exhaust
(deflation) cycles of the diaphragm pump.

6. Monitor Overtime condition- displayed in Flow status sub screens, by change of actual cycle
time field to red.

7. Monitor Overflow condition- displayed in Flow status sub screens, by change of actual cycle
time field to orange.
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Table 4. Main screen display parameters

T e

Date/Time

User ID

Entries in Main
screen

P-FLOW SP
P-FLOW PV
P-FLOW Calculated
P-FLOW Actual

E- FLOW SP

E- FLOW PV

E-FLOW Calculated
E-FLOW Actual
PV1

PV2

PRV1

PRV2

P2

Controller status

Displays current Date and Time

Displays current User ID

Field entries by Administrator (or, if authorized, by Engineer) through the Main
screen: P-FLOW SP, E- FLOW SP, PV1, PRV1, PV2, PRV2

Displays current P-Flow Set Point (SP) (LPM)

When running, displays pump Flow rate Process Value (PV) of last pump cycle (LPM)
Displays current P-Flow calculated cycle time (Sec)

When running, displays Actual pump flow cycle time of last pump cycle (Sec)

Displays current E-Flow Set Point (SP) (LPM)

When running, displays pump exhaust Flow rate Process Value (PV) of last pump cycle
(LPM)

Displays current E-Flow Calculated cycle time (Sec)

When running, displays Actual pump exhaust cycle Time of last pump cycle (Sec)
Displays current position Set Point of Flow Proportional Valve (0-100%)

Displays current position Set Point of Exhaust Proportional Valve (0-100%)
Displays current setting of automatic pressure regulator (0 to 35psi)

Displays current setting of automatic exhaust regulator (-15 to 0 psi)

Displays current pressure between controller and Diaphragm pump (PSI)

Displays current controller status:
Pump Off

Inflating

Exhausting

Pump Warning

Pump Alarm

System Stop

e own

PLC

Pump ON
Standby
SOoL1
Bioreactor
Batch
Runtime

Current user

Indicates controller PLC is ON and in RUN mode

Indicates diaphragm pump is in RUN mode

Indicates controller OFF/ON Status

Indicates flow direction Solenoid is OFF/ON

Connected bioreactor ID (input in set-up basic)

Batch ID information (input in Batch Info)

Time the current batch has been running (reset in Batch Info)

Displayed username of current login

oo

Start
Stop
P2 Trend

All Primary

Control Mode

Press to START diaphragm pump
Press to STOP diaphragm pump

Press to toggle view the XCell ATF® Device Cycle (P2 Trend) Popup

All Primary screen buttons are displayed to navigate to those screens. Alarms,
Trending, Batch Info, Set-up, Administration

Switches the controller from remote to local operation
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When starting the diaphragm pump, the following dialog box will appear:

Press YES to start with current settings
Press DEFAULT to start with default settings
Press CANCEL to return to Main Screen

Yes Default Cancel

Yes setting is preferred when stopping the diaphragm pump and restarting with the same flow rate
or process settings (i.e., same PRV and PV values as when the diaphragm pump last ran).

Default setting is preferred when starting the diaphragm pump with new flow rate settings or new
process set-up (e.g., different bioreactor configuration and parameters). This minimizes the number
of cycles taken by the controller to reach the desired flow rate. At any selected flow rate, default
simply resets the control parameters to factory preset values.

Cancel will return to the main screen without any action taken.

When Stopping the Diaphragm pump, the following dialog box will appear:

The C410 Controller is currently running
Press CONFIRM to stop ATF action

Press CANCEL to return to the Main Screen

Confirm Cancel

5.5 Set-up

From the Set-up screen, an Engineer/Administrator can make entries in the following:
e Basic Set-up screen
e Help guide
e Advance Set-up screen
e Exit to Primary screens
e Calibration screen
e Navigate to the following Secondary screens

Figure 11. Basic Set-up screen

C410v4 Controller ) REPLIGEN 12/30/2016 2:29:32 PM
Basic Set Up
Controller Set Up
Pump Model Number ATE6 Slope Function Enabled _l Connected Bioreactor prefix | abc
Control Mode Flow Bioreactor Pressure | 0.000  PST
Alarm Delay (min) 0 Height Differential (cm) +0
Pump Parameters Pressure Cycle Exhaust Cycle Alarm Set Points Illp.lfll Set Lopl: Ste(
int in
Pressure Offset W pSI W Papressue | 35.000 PST | -15.000
Delay Time (%)
2 & Alarm Delay (10 ms) 50 50
Over Time (%) 120 120
EV:Stag e (%) - 1 Accept Changes ‘ Discard Chang&s|
Basic I Advanced | Calibration 1 ‘ Help Guide |
Main | Alarms ‘ Trending Batch Info Set Up Administration ‘ Logoff l
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From the Basic Set-up screen, an Engineer/Administrator can:
1. Setinitial Controller set-up.
2. Change HiHi and LoLo Alarm setpoints.
3. Change process parameters.
4. Access other screens based upon password security levels.

Table 5. Basic Set-up screen display parameters

N

Controller Set-up Groups the following fields:
Press to select Pump Model No. XCell ATF® 4 Device, XCell ATF® 4MC Device,
Pump Model No XCell ATF® 6 Device, XCell ATF® 10 Legacy Device, XCell ATF® 10 Device.
These settings apply to both stainless steel and single-use devices.
Control Mode Press to select Control Set Point units (FLOW or TIME)
The amount of time in minutes the controller will stay in warning condition
Alarm Delay(min) before switching to alarm condition. (If 0 is entered system will remain in
warning condition.)
Slope Function Enable Integrates P2 slope at Delay Time to extrapolate Cycle Switch Pressure.
Bioreactor pressure Expected bioreactor operating pressure.

. The height difference between bioreactor liquid level and middle of
A height . .
Diaphragm pump (in cm).

Connected Bioreactor Prefix  The Prefix assigned to the bioreactor connected to the XCell ATF® Device.

P2 limits Sets P2 upper and lower allowable limits.

Sets a high limit on P2 pressure during the P-Flow Cycle

If P2is > HIHI, follow with ALARM and System Stop.

Sets a low limit on P2 pressure during the E-Flow Cycle

If P2is < LOL, follow with warning.

Delays response to HIHI and LOLO Set point. If the alarm parameter is set for
0 minutes, it will remain in a Warning state. If the field is set 1 - 50 minutes,
after that time elapses the system will go into an Alarm state which will put
system in a halt condition.

HiHi Alarm Set points

LoLo Alarm Set point

Alarm delay (msec)

Pump parameters Groups diaphragm pump parameters.

Pressure cycle: Pressure offset or-Over pressure set point (P-OSP1) value
(psi) above P2 to switch from Flow (or Pressure) cycle to exhaust.

Exhaust cycle: negative Over pressure Set Point (E-OSP2) value (psi) below
P2 to switch from Exhaust cycle to Flow or Pressure cycle.

Sampling point of sP2 during the Pressure cycle (% of total cycle time, preset
range 10 - 90%).

Sampling point of sP2 during the Exhaust cycle (% of total cycle time, preset
range 10 - 90%).

P-Pressure offset (psi)
E-Pressure offset (psi)
P-Delay (%)

E-Delay (%)

P-Overtime (%) Sets the overtime limit to the Pressure cycle (% of calculated cycle time).

E-Overtime (%) Sets the overtime limit to the Exhaust cycle (% of calculated cycle time).

P-PV Step size (%) Sets the (%) incremental change in PV1 when PRV1 exceeds its set limits.

E-PV Step size (%) Sets the (%) incremental change in PV2 when PRV2 exceeds its set limits.
_

Advance Set-up Press to switch to Advanced Set-up screen

Help guide Press to switch to Start-up (Help) Guide screen

Calibration Instrument calibration

Accept change and discard change to accept or reject any parameter change
on the screen.
All Primary All Primary Screen buttons are displayed to navigate to those screens
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Figure 12. Advanced Set-up

User Guide

Basic

C410v4 Controller

Advanced Set Up

User Set Point Ranges

2 REPLIGEN

Lpm Seconds Output (CV) Limits

Pressure Cycle Flow Max 14.4

Pressure Cycle Flow Min 0.0 0.0

Exhaust Cycle Flow Max 0. 4.4

I
g0

Exhaust Cycle Flow Min 0.0 0.0

Accept Changes | Discard Changes|

‘ Advanced |

12/30/2016 2:30:16 PM

Min  Max
. EEEE

waee) | 5 | o5
PRV1 (PSI) W W
PRV2 (PSI) m m

Calibration 1 | Help Guide |

‘ Alarms ‘ Trending [ Batch Info Set Up

Administrationl Logoff ‘

From the Advanced Set-up Engineer/Administrator can set the following diaphragm pump

parameters:

Table 6. Advanced Set-up screen display parameters

T =

Max P-FLOW (LPM)
Max P-FLOW (sec.)
Min P-FLOW (LPM)
Min P-FLOW (sec.)
Max E-FLOW (LPM)
Max E-FLOW (sec.)
Min E-FLOW (LPM)
Min E-FLOW (sec.)
PV1 Max (%)

PV1 Min (%)

PV2 Max (%)

PV2 Min (%)

PRV1 Max (psi)
PRV1 Min (psi)
PRV2 Max (psi)
PRV2 Min (psi)

27
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Maximum limit for Pressure FLOW set point (LPM)

Maximum limit for Pressure FLOW set point (Seconds)

Minimum limit for Pressure FLOW set point (LPM)

Minimum limit for Pressure FLOW set point (Seconds)

Maximum limit for Exhaust FLOW set point (LPM)
Maximum limit for Exhaust FLOW set point (Seconds)
Minimum limit for Exhaust FLOW set point (LPM)
Minimum limit for Exhaust FLOW set point (Seconds)
Maximum operating limit for PV1 (%)

Minimum operating limit for PV1 (%)

Maximum operating limit for PV2 (%)

Minimum operating limit for PV2 (%)

Maximum operating limit for PRV1 (psi)

Minimum operating limit for PRV1 (psi)

Maximum operating limit for PRV2 (psi)

Minimum operating limit for PRV2 (psi)
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oo

Basic Set-up Press to switch to Basic Set-up screen
Help guide Press to switch to Start-up Guide screen
Calibration Instrument calibration

Accept change and discard change to accept or reject any parameter change

Accept/Discard change
B g on the screen.

All Primary All Primary screen buttons are displayed to navigate to those screens

Figure 13. Start-up Guide

C410v4 Controller 9 REPLIGEN 12/30/2016 2:31:45 PM
Start Up Guide
Initial
;_' mm 2: :‘.’,“";;,'.,‘,;‘“("M‘:;:}.”’,‘_’sﬁ, 36 pSI) 4. Connect Pump (ATF4, ATF6, ATFS or ATF10)

3. Connect Main Vacuum Source (Maximum -0.9 barg, -13PSI) 5. Turn Power ON

Set Up (Engineer, Administrator only)

1. Select Setpoint Units, FLOW (LPM) or TIME (Seconds)
EXHAUST Setpoints

3. Select Pump Model (ATF4, ATF6, ATFS or ATF10)
2. Set FLOW and Cony

4. Enter BATCH NO, Reset Last BATCH

Advanced Set Up (Administrator only)

1. Set MIN and MAX Setpoint Range 3. Set Parameters for FULLY INFLATED/ DEFLATED
2. Set MIN and MAX P2 Operating Range Detection

User/ d Mail (: i Only)
1. Set USER and ENGINEER User ID's and Passwords

Main Screen (( i or ini: )
1. Press RUN to start Pump Controller 2. If Alarm Horn sounds, Press ALARM to view ERROR LOG
Basic | Advanced l Calibration 1 | Help Guide |
Main l Alarms | Trending I Batch Info | Set Up | Administration | Logoff I

The Start-up Guide page shows a quick reference guide for the operator. This information should be
reviewed by all Users before operating the XCell™ C410:V4B Controller. The Start-up Guide screen
does not display parameters.

Table 7. Start-up Guide navigation buttons

N

Basic Set-up Press to switch to Basic Set-up screen

Advanced Set-up Press to switch to Advanced Set-up screen

Calibration 1 Equipment calibration

All Primary All Primary screen buttons are displayed to navigate to those screens
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Figure 14. Calibration screen

C410v4 Controller 2 REPLIGEN 12/21/2018 9:20:17 AM
Calibration Select Eng.Units  IstPoint  Eng. Units  2nd Point Act. Val.
Analog Input P2 (PSI) _I +2.100 Capture I +20.000 Capture [ m
Analog Input PRV1 (PSI) ‘_I +1.500 Capturel +20.600 Cap(ure[ lumm
Analog Input PRV2 (PSI) _I 10.000 Capture I 1.000 Capture [ | 17.812
Analog Input P3 (PST) J +2.500 Cmturel +19.900 Capture[ |ou.aqs
Analog Input P4 (PSI) ‘J +1.000 wu-e] +5.000 Qntuvel Inx.nm
Analog Tnput PS5 (PST) _] +0.100 Cavlou +10.000 Capture [ ]~ 23.832
Analog Input W1 (kg) _J +2.3 Capture I +20.6 Capture I [ 23.83
Sol. Force
[II"] or 5'% %
»2
PRV2 Min (PST) _| [12437] pst m Accept
we :ﬁﬁ
Basic I Advanced | [+38.189] -_ [-14.500] pst Calibration 1 ’ Help Guide |
Main ‘ Alarms l Trending I Batch Info l Set Up ‘ Administration ' Logoff l

Analog Input Configuration/Calibration: Only accessible to the Administrator and Engineer Login. The
Analog Input Configuration/Calibration screen allows for the set-up of analog inputs. For each analog
input the Administrator and Engineer will be able to configure the Engineering Units, the minimum
engineering value, the maximum engineering value, and perform a two-point calibration (or linear
scaling).

Table 8. Calibration screen display parameters

e

Entries on screen Field entries: (14) Eng. Units, PV1, PRV1, PV2, PRV2

Enter the minimum engineering value for the selected analog input to the left

Eng. Units (1
i, Whinds (4 letees) of 1% point; and the maximum value to the left of 2" point

Actual Value Displays input value after the two-point calibration is performed.

PV1 Displays current position set point of flow proportional valve (0 - 100%)
PV2 Displays current position set point of exhaust proportional valve (0 - 100%)
PRV1 Displays current setting of automatic pressure regulator (0 - 35psi)

PRV2 Displays current setting of automatic exhaust regulator (-15 - 0 psi)

P2 Displays current pressure between controller and diaphragm pump (PSI)
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N

Analog Input select
Capture (1st Point)

Capture (2nd Point)

Accept settings

Sol. Force

PRV2 Min Check box

Accept

Basic Set-up
Advanced Set-up
Help Guide

All Primary

This button enables which of the Analog Inputs is selected for 2-point linear
scaling.

This button captures the raw input value for the first point for the selected
analog input.

This button captures the raw input value for the second point for the selected
analog input

This button will enable the new settings. Exiting the screen without accepting
the settings will discard them. It is only visible after both 1% point and 2"
point have been captured.

Applies to calibrating (scaling) the above 7 analog inputs.

Allows manual control of flow control valve, SOL1; with that controlling flow
direction of pneumatic system.

While checked, the following is set:

1. The solenoid is set to the vacuum position

2. PV2iscommanded to 100%

3. PRV2is commanded max vacuum

The readout of the P2 sensor is displayed to the right

This button provides the measured P2 value to the controller (also displayed
on the advanced Set-up screen) as the minimum PRV2 setting.

Pressing this accept button also unchecks the above check box, setting the
solenoid, PV2 and PRV2 to their previous values.

Press to switch to Basic Set-up screen
Press to switch to Advanced Set-up screen
Press to switch to Start-up Guide screen

All Primary screen buttons are displayed to navigate to those screens

The pump must be off with the controller in Local mode to reach this screen.

WARNING: Do not turn the Sol. Force to the ON position when the XCell ATF®

Device is connected to the Pneumatic Enclosure (with air pressure
utility). Doing so may over expand the diaphragm causing potential
breach.

Figure 15. Trending screen

C410 Controller Repligen Corporation 8/25/2015 2:21:20 PM

“‘ Overview ‘I’nxasTmndl P2 Trend ‘ PRV Trend ‘ PV Trend ‘ “l

Trending Overview

‘ Alarms | Trending ‘ Batch Info | Set Up | Administration

|

The Trending screen displays an Overview screen from where the following trends are selected.
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Figure 16. Process Trend screen

€410 Controller Repligen Corporation 8/25/2015 2:22:19 PM

’ Process Trend

2:21:05 PM 2:21:30 PM 2:21:55 PM 2:22:20PM
8/25/2015 8/25/2015 8/25/2015 8/25/2015

e B B~ e () e [
“| Overview |ProcessTrend P2 Trend | PRV Trend | PV Trend | “|

Main | Alarms | Trending | Batch Info | Set Up | Administration | Logoff |

This screen monitors, in real time, the Flow and Exhaust Set Points and Process Values in liters per
minute (LPM).

The Process Trend screen monitors, in real time, the Flow and Exhaust Set Points and Process Values
in LPM.

Table 9. Process Trend screen control options

o

Max Enter maximum value for the chart Y axis

Min Enter minimum value for the chart Y axis

oo

Scrolls back to the beginning of the trend recording. The start values, with which the
trend recording started, are displayed

Zooms into the displayed time section
Zooms out of the displayed time section
Scrolls back one display width

Scrolls forward one display width

Starts or continues trend recording

e el

Stops trend recording

Primary screens All Primary screen buttons are displayed to navigate to those screens
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Figure 17. PV, PRV, P2, P3, P4, P5, W1 Trend screen

€410 Controller Repligen Corporation 9/3/2015 1:44:42 PM

‘ P2 Trend

~=alf-=al] | overview | ProcessTrend | P2Trend | PRVTrend = PvTrend | [Jme-jiine- |

Main | Alarms I Trending Batch Info | Set Up ‘ Administration ‘ Logoff ‘
C410 Controller Repligen Corporation 9/3/2015 1:47:02 PM
| PRV Trend

“ ala l
PRV (barg) - sp - v PRV2 (barg) sp PV
—q—* ‘ Overview I Process Trend | P2 Trend ‘ PRV Trend ‘ PV Trend | “ ‘

Main ‘ Alarms | Trending | Batch Info ‘ Set Up ‘Administration| Logoff ‘

These screens monitor, in real time, the specific analog signal. Trend buttons select trend to display
see Table 9.

Weight trend
Available in the Trending screen.

During the XCell ATF® Device cycle, the weight of the filtration assembly changes in response to the
liquid flow to and from diaphragm pump. The weight profile is directly proportional to the position
of the diaphragm within the diaphragm pump which drives how much liquid is in the diaphragm
pump. This provides useful real time information on the position of the diaphragm within the
diaphragm pump, which is indicative of the cycle time and the effectiveness of the pressure and
vacuum cycles.

That information may be used to:
e Monitor if the diaphragm cycles its full stroke
e Display the position of the diaphragm in the diaphragm pump

The operator can view the XCell™ C410:V4B Controller Warnings and Alarm conditions. All

Alarms/Warnings are displayed with Time/Date stamping and full description of condition. Both
Alarms and Warnings will activate the audible horn located inside the XCell™ C410:V4B Controller
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cabinet. An Alarm condition will automatically stop the pump cycling action, while a Warning
condition allows the pumping cycling action to continue. Warning and Alarm conditions are
described in the following section.

Table 10. Alarm display parameters

N

Time Indicates time of alarm
Date Indicates date of alarm
Text Describes alarm
m
Horn Acknowledge Press to turn off horn
=3 Select Highlight Warning/Alarm message and press to remove
All Primary All Primary screen buttons are displayed to navigate to those screens

Table 11. Two (2) pump controller status relay states

XCell ATF® Device states m Relay #1 Relay #2

Power Off/Alarm A

Power On/Standby B Off ON
Power On/Running C On On
Power On/Warning D On Off

Table 12. Two (2) pump interlock relay states

Harvest Pump state Relay #3 Relay #4

Active On On
Not Active Off Off

An isolated Form C contact for each relay is provided for the end user to connect to any remote
monitoring system. The Harvest pump is activated to Run mode, only and only if Relay #1 is ON, i.e.,
in Power On/Running state #C or Power On/Warning state #D.

The following is a list of the XCell™ C410:V4B Controller warnings that can occur during normal

operation:
* Flow Set Point cannot be reached. P-Flow Regulator (PV1) above maximum operating
setting.
* Flow Set Point cannot be reached. P-Flow Regulator (PV1) below minimum operating
setting.
e Exhaust Set Point cannot be reached. E-Flow Regulator (PV2) above maximum operating
setting.

e Exhaust Set Point cannot be reached. E-Regulator (PV2) below minimum operating setting.
e P2 Pressure below LoLo limit.

The following is a list of XCell™ C410:V4B Controller alarms that can occur during normal operation:
e XCell ATF® Device warning has not been acknowledged. XCell ATF® Device function halted.
e Main power loss (120/220) while diaphragm pump was running.
e P2 Pressure above HiHi limit
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5.6 Admin

Great care should be exercised when altering parameters located on the screens described in this
section. Only accessible to the Administrator who can navigate to the following screens:

Figure 18. Users

C410v4 Controller {) REPLIGEN 12/30/2016 3:09:33 PM
’ User/Password Maintenance
User Password Group Logoff time
Admin EXRLERS Administrators 5
Engl vl h Engineers 5
Operl hebaals Operators 5
PLC User st Unauthorized 5
Basic ‘ Users |
Main ‘ Alarms | Trending Batch Info Set Up Administration Logoff

The screen allows creation/amending of User ID’s and passwords.
There are three (3) levels of security:
1. Administrators
2. Engineer
3. Operator
o One (1) Administrator Level User [Admin]
o Several Engineer Level User [Engl], [User22], [User23], [User24], [User76]
o Several Operator Level User [Oper1], [User1], [User10], [User11], [User21]

Only administrators have security access to add/edit/delete all other User ID’s by touching the
appropriate fields.

Each User ID includes a field for Logoff time (in minutes). When the time of inactivity is reached, the
current user will automatically be logged off. Access to other screens will prompt the user to log in
again. To disable this feature, a time value of 0 can be entered into the Logoff time field.
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Table 13. Administration screen display parameters

poe  Jempw

User Enter User ID
Password Enter password
Group Enter Group No. to define security level

Set the amount of time in minutes before current user is automatically logged out.
A value of zero will disable this feature

T

All Primary All Primary screen buttons are displayed to navigate to those screens

Log Off Time

Basic Navigates to Admin basic screens

Each level of security allows different levels of access to the XCell™ C410:V4B Controller control
functionality please refer to Appendix 2 for details.

Figure 19. Basic

C410v4 Controller 9 REPLIGEN 3/28/2019 12:41:10 PM

Administration C410v4 Controller HMI Settings PLC CPU
PLC Software Version  4.36 Display Date/Time CPU
Display F@g‘ E

‘ Clean Screen

HMI Software Version  4.36

ATF Number: | 12345 ‘ Calibrate

Touchscreen Aiaruis Logon On Splash
3/28/2019
Profibus Node Address 2 Change tode ’ /28/ ‘ BEmOIE Mode Conecion StEtiicde
ip"- OPC Parameter Display Profibus Parameter Display
OPC Inputs OPC Outputs Input Page 0 Output Page0
P5 PV
E- Input Page 1 Output Pagel
Pressure
Scale PV Engineering Units PSI Input Page 2 OutputPages 2&3
- “ Input Page 3 Output Page4
Input Page 4 Output Page5
Basic | Users | Close Application |
Main ‘ Alarms | Trending Batch Info ‘ Set Up ‘ Administration | Logoff |
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Table 14. Administration screen display parameters

Software Version
XCell ATF® Device
Number

Number of Pump
Cycles

Profibus Node
Address

Pressure Engineering
Units

Display Date/Time

CPU

pos  Jemspw

Both PLC 4.36 (as shown) and HMI 4.36 (as shown) version numbers are displayed

Numerical entry allowing end users to identify XCell™ C410:V4B Controller
Total number of pump cycles of all batches since reset
Defaulted to 2. This entry field allows for selecting alternate node addresses

Either PSI (as shown) or Bar

Either Display (as shown) or Hide. Selecting Hide removes the Date/Time display
from all screens. This was installed in the event that the system time had lost time
synchronization with a central manufacturing system, but customer request. This
value is retained during a power loss of the controller, making this selection
permanent.

Either RUN (as shown) or Stop

o

Power Restart Mode

Logon On Splash

Remote Mode
connection

Start Mode

Either Idle (as shown) or Resume. This directs controller activity upon controller
power up. Resume will direct the controller to attempt to continue XCell ATF®
pumping [after complete boot up] at the last known flow setpoint. Idle will not
attempt to start the pump. Repligen recommends leaving this idle for safety
reasons.

Either ON (as shown) or OFF. Selecting OFF will not display the Logon button on the
Initial screen. This retained value should only be set to OFF if users expect complete
remote operations. Once this is set to OFF, it cannot be returned to the on state
except by Repligen personnel. Repligen recommends leaving this in the factory set
state.

Either Profibus (as shown) or OPC. This slider switch selects which type of
connection is in command the PLC when in remote mode. All soft outputs are
provided to both sources and may be read from the PLC, however only one of these
shall be in command of the PLC.

Either Remote (as shown) or Local. This slider switch selects whether the system
will start-up in (after power up) in remote control or local (HMI) control.
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oo

Siemens Touch Panel (HMI) utility which temporarily deactivates the touch screen.
Intended to allow cleaning of the screen without activating any buttons

Clean Screen

gz:jlzlzcc?een Siemens Touch Panel (HMI) utility fine tunes the touch locations on the screen
Set Date Allows direct date setting without closing the XCell ATF® application

Set Time Allows direct time setting without closing the XCell ATF® application

Display Date/Time Selector switch: Described in Field Description

CPU RUN Places the PLC in RUN mode

CPU STOP Places the PLC in STOP mode

Power Restart mode  Selector switch: Described in Field Description

Logon On Splash Selector switch: Described in Field Description

Remote Mode

. Selector switch: Described in Field Description
Connection
Start Mode Selector switch: Described in Field Description

Changes the Profibus node to the value entered to the right. This should only be

Change Node changed by authorized personnel

P3 PV Selector switch: Display or Hide Input value on Main screen

P4 PV Selector switch: Display or Hide Input value on Main screen
m

P5 PV Selector switch: Display or Hide Input value on Main screen

Scale PV Selector switch: Display or Hide Input value on Main screen

Only visible in local mode, when XCell ATF® Device pump is stopped, and no

PSI or BAR buttons . . s . . . .
calibration activities are enabled. Select one to display alternate engineering units.

OPC Inputs Displays user defined OPC input parameters, addresses and values

OPC Outputs Displays pop-up screen of OPC output parameters, addresses and values

Displays user defined Profibus inputs by page of parameters, addresses, values, and

Input Page 0-4 feedback values

Output Page 0-5 Displays Profibus outputs by page of parameters, addresses and values
Calibration Displays calibration settings in the PLC

Users Navigate to the Users screen

All Primary All Primary screen buttons are displayed to navigate to those screens
Close Application Exits the HMI program; allow access to Windows CE settings screen
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5.7 Batchinfo

Display batch information is on the following screens:

Figure 20. Batch Info Overview screen

C410 Controller Repligen Corporation 8/25/2015 2:32:27 PM
Batch Information
Batch Data Batchisei
Name Name
Days Hours Mins
Elasped Time 0 ] 0 ] 27 Cyde Count Reset
Cycle Count 134
User ID Admin

Overview | Algorithm ‘

Main | Alarms ‘ Trending Batch Info Set Up Administration Logoff

Table 15. Batch Info Overview screen display parameters

I

Batch Data Displays current Batch information
Elapsed Time Displays Elapsed time of current batch run. Time is reset by changing Batch Name
Cycle Count Displays Diaphragm pump Cycle count of current batch run
User ID Displays Users ID: Engineer or Administrator
Batch Set-up Set Batch Name and reset Cycle count
Name Click on field to change batch name
N
Cycle Count - Reset Resets cycle count to zero in Batch Data field
Algorithm Navigates to Batch Algorithm screens
All Primary Screen buttons are displayed to navigate
to those screens

All Primary
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Figure 21. Algorithm

C410 Controller Repligen Corporation 8/25/2015 2:33:51 PM

Algorithm Performance

Algorithm Performance

Pressure Exhaust
Cydle Cycle

Primary Method

Override Timer

Overflow

-

Reset Counters Reset

t

Overview ‘ Algorithm |

Main ‘ Alarms | Trending Batch Info Set Up Administration Logoff

The XCell ATF® Device cycle change can occur by either of three algorithms. The screen tracks cycle
change algorithm performance. The three algorithms are:

1. Set Point - normal process based on Set-up parameters.

2. Overtime - when P2 Set Point is not achieved in within 120% of calculated time.

3. Overflow - When P2 reaches P1 (+/- OSP) within the set delay time.

Table 16. The Batch Info Algorithm screen display parameters

I =

Algorithm performance Tracks cycle change mechanism

SR Mt Shows cycle count triggered by Set point method, tracks Pressure cycle and
Exhaust cycle counts

Overtime Shows cycle count triggered by Overtime, tracks Pressure cycle and Exhaust
cycle counts

Overflow Shows cycle count triggered by Overflow, tracks Pressure cycle and Exhaust

cycle counts

N

Reset Count Resets all counts by Set Point, Overtime and Overflow to zero
Overview Navigates to Batch Overview screens
All Pr