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The OxyCycler model
A84XOQV is a dynamic gas
oxygen controller for people
who do oxygen sensitive work.

The OxyCycler model
A84XQOV can simultaneously
and independently control
up to four chambers. You
can choose to operate all
chambers together or you can
operate each one independent
of the others.

Though designed to work with BioSpherix chambers, this system will work with practically any
semi-sealable enclosure. Any manufactured or custom-made chamber can be fitted in minutes.

The unit works from outside of the host chamber by remotely sensing oxygen in each
independent chamber and infusing gas to raise or lower oxygen levels. A monitor pod can be
used to move between chambers and keep track of PPM CO2, temperature, and humidity over
the time of exposure.

Nominal range of oxygen concentration is 0.1-99.9%, depending on chamber size.

The OxyCycler Model A84XOV can control oxygen profiles with multiple setpoints. You can
hold any setpoint for any length of time and the rate of change between any two setpoints
is adjustable. Profiles can be adjusted to cycle any fixed number of times, or they can be
programmed to run continuously.

Installation is easy. Operation is simple. The unit moves easily from one host chamber to
another.

Please read and follow the safety and operational instructions on the following pages. Be
careful. Any pressurized gas can be dangerous. Know what you are doing and do it safely.

BioSpherix, Ltd.
P.O. Box 279
25 Union Street, Parish, New York 13131
Tel: 315-387-3414 Fax: 315-387-3415
TOLL FREE US/CAN 800-441-3414
www.biospherix.com

Anyone who has not thoroughly read and understood
this manual must never attempt to operate the '
equipment.
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BioSpherix OxyCycler Model A84

OxyCycler model A84

This manual is intended to guide system installers, users and maintenance personnel to efficiently
setup, maintain, and operate BioSpherix, Ltd. equipment. All personnel who will be working
with the OxyCycler model A84 should read this manual thoroughly. Keep it handy and refer to
it whenever questions arise. If you have any problems or questions, please do not hesitate to
contact BioSpherix, Ltd. We are here to help.

IMPORTANT: WARNINGS, CAUTIONS, AND NOTES

Throughout this manual special references are made when deemed important. Three
classifications are used to separate these references by order of importance:

A\ WARNING

Used in connection with a procedure or situation that may result in serious injury or
death.

A CAUTION

Used in connection with a procedure or situation that will result in damage to the
equipment.

A\ NOTE

Used to emphasize important information.

At BioSpherix, Ltd. we are continuously improving our equipment documentation, making it both
easier to navigate understand. One of the best ways to make these improvements is to receive
feedback from you, the end user of the equipment. Therefore, we request any and all feedback
regarding this manual. Please feel free to forward comments and questions to documentation@
biospherix.com

v4.2 d092217
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BioSpherix OxyCycler Model A84 Safety

BioSpherix

1 Safety Instructions

System Safety Concerns and Safety Guidelines must be strictly adhered to.

Power Source

Unit should be connected to a power supply, only of the type described in the operating
instructions or as marked on unit. Power Supply Cords should be routed so that they are not
likely to be walked on or pinched by items placed upon or against them. Power Cord of the unit
should be unplugged from the electrical outlet when left unused for long periods of time.

A CAUTION

ELECTRIC SHOCK Unit should never be used where it can fall or be pushed into
water. When modifying host chamber, be careful not to drill or cut into electrical
wires hidden behind chamber wall. Never drill or cut blindly.

A\ WARNING

DO NOT remove cover of the OxyCycler model A84 due to presence of uninsulated
“dangerous voltage” within product’s enclosure.

A\ NOTE

Secure all pressurized gas connections with hose clamps. Never exceed pressure
limits. Bleed all lines before disconnecting. Wear safety glasses at all times.

A\ WARNING

Unit should be situated so that its location or position does not interfere with proper
ventilation. Neither OxyCycler model A84 nor host chamber should be in poorly
ventilated areas.

Falling Objects and Liquid Splash
Care should be taken so that objects do not fall on equipment and liquids do not spill, splash,
or drip onto or into unit enclosure or power cord.

v4.2 d092217
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Safety BioSpherix OxyCycler Model A84

A CAUTION

Unit should be situated away from heat sources such as radiators, heat registers,
stoves, or other appliances or processes that produce heat.

Low Oxygen Atmospheres

Never enter a chamber which has a low oxygen atmosphere because of severe danger of
suffocation. Host chamber should be in a well ventilated room. Control gas (nitrogen or other
low oxygen gas) continuously leaks out of chamber and should never be allowed to build up in
room or outside of the chamber.

High Oxygen Atmospheres

Never enter a chamber which has a high oxygen atmosphere due to danger of oxygen toxicity.
Never smoke or allow any source of fire in or around a chamber with high oxygen atmosphere.
Oxygen radically promotes combustion and can be explosive. Host chamber should always

be in a well ventilated room. Oxygen continuously leaks out of chamber and should never be
allowed to build up in room or outside of chamber.

Cleaning

Do not immerse unit in water. Do not wipe unit with wet cloth or sponge or paper. Clean only
with a dry cloth.

v4.2 d092217
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BioSpherix OxyCycler Model A84 Required Supplies

2 Required Supplies

BioSpherix Supplied Parts

This is a list of all supplies that are provided with the OxyCycler model A84 System.

#
Q
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Depending on system configuration, the supplied parts needed for your system may vary. §
=
©)
>
%
O

A-Chamber(s)

12 VDC Regulated Power
Supply and Power Cord

RS485 Communications
Cable (Optional)

v4.2 d092217 1
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Required Supplies BioSpherix OxyCycler Model A84

Monitor Pod (Optional) RQuicli Dé)sconnegt with
emote Oxygen Sensor
Attached (Optional)

Calibration Chamber and
Tubing (Included with
Monitor Pod only)

Computer Setup (Optional)

(Actual model may vary)

12
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BioSpherix OxyCycler Model A84 Required Supplies

In order for the OxyCycler model A84 to communicate with the control computer, the
following supplies are required:
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' ol : Recovery Software
Sealevel RS485 to USB Converter Installation

Sealevel USB Cable

Cable(s)

v4.2 4092217 13
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Required Supplies BioSpherix OxyCycler Model A84

Customer Supplied Parts

This section will list the parts that the user will need to supply in order to operate the
equipment.

1. Qty. (1) compressed gas source of oxygen.
2. Qty. (1) compressed gas source of nitrogen.

3. Qty. (1) compressed gas source of carbon dioxide/oxygen mix, with a ratio of
approximately; 1% carbon dioxide - 99% oxygen.

4. Qty. (3) regulators, one for each compressed gas source. If the system is not equipped
with a monitor pod, then only (2) regulators will be required. Make sure each regulator is
either a one or a two stage regulator. Either way the unit requires two gauges (2500 psi
input, 0-60 psi gauged output, recommended). It is best to have two gauges in order to
monitor the amount of gas in the compressed source and also monitor the amount passing
through the output.

5. 1/4” ID tubing to connect the compressed supply gas sources to the unit.
6. Qty. (1) heavy gauge wire for grounding the unit (optional, but recommended).

7. Qty. (1) Thermometer for calibration purposes. (Thermometer is only applicable if a
monitor pod was purchased with the OxyCycler model A84.)

A\ NOTE

Secure all pressurized gas connections with hose clamps. Never exceed pressure
limits. Bleed all lines before disconnecting. Wear safety glasses at all times.

This is the list of all gas supplies that are required for the OxyCycler model A84 system.

A CAUTION

All gas supplies must be Medical grade or appropriately filtered (particle and oil)
industrial grade.

Gas Supply Descriptions / Requirements:

100% N2, Nitrogen — Used to reduce process variables below current or ambient levels, also
used for zero calibration of sensors. BioSpherix, Ltd. recommends beginning with High Pressure
Tank(~2200 — 2500psig). Once comfortable with gas usage of the system and protocol, options
for Low Pressure Liquid (~200psig), or Generator with Surge Tank are available.

100% O2, Oxygen — Used to raise oxygen process levels above ambient, >21%. BioSpherix,
Ltd. recommends beginning with High Pressure Tank (~2200 — 2500psig). Once comfortable
with gas usage of the system and protocol, options for Generator with Surge Tank are available.

C02/02, Premix of Carbon Dioxide and a balance of Oxygen, certified to 0.01%. BioSpherix,
Ltd. recommends a mix of 1% CO2, 99% O2. Used for span calibration of O2 and CO2 sensors.
This is a low consumption gas used only during calibration, therefore a small tank is appropriate.

14
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o BioSpherix OxyCycler Model A84 Required Supplies

Gas Pressure Regulators

Gas Pressure Regulators

Gas pressure regulators are used to reduce the pressure of gas supplied from a high-pressure
source of gas to a workable level that can be safely used for equipment.

For BioSpherix, Ltd. equipment, regulators should be 2500 PSIG input 0-60 PSIG output regulator
at the source of the compressed gas. PSIG stands for Pounds per Square Inch Gauge as opposed
to PSIA which stands for Pounds per Square Inch Absolute.
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Dual gauge regulators are recommended; this allows users to monitor the amount of gas pressure
coming from the gas source, and at the same time monitor the output pressure to the system.

There are two basic types of gas pressure regulators: single-stage regulators and two-stage
regulators. Single-stage regulators reduce the gas source pressure to the delivery or outlet
pressure in one step. Two-stage regulators reduce the cylinder pressure to a working level in
two steps. Two-stage regulators are typically used when more stability of operation is required.
Two-stage regulators are recommended.

A\ NOTE

If the regulator is not near the system, then an additional shut off valve should be
placed on the tube between the system unit and the compressed gas source.

A CAUTION

When removing gas supply tubes from the system, always make sure to shut off
the compressed gas at the source first; then bleed the pressure out of the line and
finally, remove the tube from back of OxyCycler model A84

v4.2 d092217 15



<
e)
<
[0
e,
e}
=
o
o
>
Q
>
X
o

Required Supplies BioSpherix OxyCycler Model A84

Regulator
Outlet Pressure Gauge — This gauge Inlet Pressure Gauge — This gauge
displays the current outlet pressure displays the current pressure of the
that is going to the equipment. The gas source. As the gas source is
pressure must be regulated to 0-60 depleted, this gauge will reflect lower
PSIG. pressure. When the gas source is

completely empty, or shut off, this
gauge will read zero. For BioSpherix,
Ltd. equipment, regulators should be
2500 PSIG input.

Inlet Connection — This is where
the regulator is attached to the
gas source with the CGA Fitting.

.....

Needle Valve for Flow
Control — This valve turns
on/off the gas supply at the
outlet.

Regulator

Pressure Adjusting Handle — This handle is
used to turn on the gas supply into the regulator.

Outlet Connection — This is
where the outlet hose, going
to the equipment, is attached
to the regulator.

Compressed Gas Association (CGA) Fittings

CGA fittings are a standardized system for the attachment of a compressed gas cylinder to the
required regulator. These fitting standards are designed to make the gas connections leak tight
and also prevent different fittings from being mixed up. For example, flammable gas fittings have
left hand threads. Oxygen and inert gases have right hand threads. Since a left hand thread fitting
cannot be threaded onto a right hand fitting, it is impossible to connect fuel gas to the oxygen and
vise versa. Always get the correct CGA fitting from you gas supplier. Different tank sizes
and pressures may have different CGA fittings.

Examples of CGA fittings:

*  CGA-580 for Nitrogen

*  CGA-540 for Oxygen

+  CGA-320 for Carbon Dioxide

16
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BioSpherix OxyCycler Model A84 Required Supplies

BioSpherix

Gas Consumption

A common customer request is an estimate of gas consumption. It is virtually impossible to
estimate the gas consumption requirements ahead of time because requirements vary significantly
based on how the customer operates the system. Itis assumed that gas consumption is a simple
engineering issue - a simple matter of calculating the gas infusion, calculating the size of the box,
and coming up with the answer. If that is all there was to do, then it would be possible. In reality,
operating the system in different ways has a huge and unpredictable impact on gas consumption.
Therefore, it is unfortunately impossible to provide an accurate estimate. How then does the
customer prepare? There are two options:

Option #1

Prepare in a way that anticipates a learning curve - anticipate mistakes and anticipate running
out of gas. Therefore, do not perform any critical experiments until the gas consumption is
determined. This is not incompatible with the learning curve that is required to operate the rest
of the system.

The strategy is to start with compressed gas tanks for all gases and have several backup
tanks on site. The reason for using tanks is to easily quantitate the amount of gas used.

You cannot quantitate the gas used with liquid supplies. Liquid supplies are more practical
because the consumption costs are lower. Liquid is usually half the cost per foot and usually
ten times more quantity per tank. However, as liquid evaporates and releases unknown
amounts of gas into the environment, it prevents you from quantitating the amount of gas that
is actually being used by the system.

Over a course of weeks and maybe months, someone will have to perform the task of
changing tanks. Once a gas consumption pattern is established, it will be very easy to predict
what future gas consumption is going to be and the gas supply can be designed accordingly.

Option #2

Simply over design with excess capacity; this option is likely to lead to wasted gas and added
costs. BioSpherix, Ltd. will be able to help by providing excessive estimates that will probably
never be exceeded. But understand that it is probably going to cost more up front and cost
more over time.

Supply options are a generator or dual liquid tanks. If dual liquid tanks are used and the supply
is not used fast enough, then the excess gas just blows off.

As the cold liquid inside the insulated tanks slowly warms, it evaporates. The evaporated

gas is stored in the head space of the tank, this is the gas supply. As the liquid continues to
evaporate, the pressure in the head space increases. For safety reasons, the head space
pressure is limited to 200psi. Any excess gas pressure is released as blow off through the two
pressure relief valves located on the top of the tank.

The gas is rarely used as fast as it evaporates, so some blow off will occur. If none of the gas
is used, the tank will eventually completely empty.

With dual redundant tanks, when one tank empties, the next tank comes online, this is the fail
safe.

These are the two options that are available. Are you willing to go through the gas supply
learning curve, patiently and slowly? Or would you rather over design the gas supply and
incur the excess costs?

v4.2 d092217
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BioSpherix OxyCycler Model A84 Setup of Gas Supply

BioSpherix

3 Setup of Gas Supply

This section will describe how to setup the gas supply.

Gas must be supplied through a 1/4” ID tube to the back panel of the OxyCycler model
A84. The pressure must be regulated to 0-60 PSIG. For maximum speed, BioSpherix, Ltd.
recommends regulating the pressure to 40 PSIG.

A CAUTION

Never allow the pressure coming out of the compressed source to exceed 40
PSIG or damage will occur to the OxyCycler model A84 unit.

Use a one or a two stage, 2500 PSIG input, 0-60 PSIG output regulator at the source of the
compressed gas. It is best to have two gauges, one gauge to monitor the amount of gas in the
compressed source and another gauge to monitor the amount passing through the output.

If the regulator is not near the OxyCycler model A84, then there should be a shutoff valve
placed on the tube between the OxyCycler model A84 and the compressed gas source.
When taking off the gas supply tube always make sure to shut off the compressed gas at the
source first, bleed the pressure out of the line and then take off the tube from the back of the
OxyCycler model A84.

The amount of gas used is determined by how the chamber is used, not the OxyCycler model
A84. The OxyCycler model A84 uses the least amount of gas possible, which is only what the
chamber needs. The amount of gas used is dependent on: (1) The size and leakiness of the
chamber, (2) The amount of times and how long the chamber door(s) are opened, (3) The
oxygen level being controlled.

A\ WARNING

Do not open any of the regulators at this time. Wait until the “Calibration” and “Single
Setpoint Control” sections.

v4.2 d092217
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Setup of Gas Supply BioSpherix OxyCycler Model A84

A\ NOTE

BioSpherix, Ltd. strongly encourages all customers to perform a test run on
the system prior to beginning any actual experiments. Doing so will enable the
user to understand how the system performs and estimate the amount of gas
consumption.

Connecting the Regulators to the Compressed Gas Supplies:

1. Completely close the regulator and the compressed gas source.

2. Screw the regulator onto the compressed gas source.

3. Repeat the first two steps for all three compressed gas sources (nitrogen, oxygen and
carbon dioxide/oxygen mix).

4. Attach one end of the 1/4” ID tubing to the regulator and attach the other end to the
appropriate hose barb on the back panel of the OxyCycler model A84.

5. The compressed nitrogen gas source tubing connects to the hose barb labeled
NITROGEN.

6. The compressed oxygen gas source tubing connects to the hose barb labeled OXYGEN.

7. The compressed carbon dioxide/oxygen mix tubing connects to the hose barb labeled
MIX.

20 v4.2 d092217
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BioSpherix OxyCycler Model A84 Equipment Overview

4 Equipment Overview

Front Panel Components

1. Controller - This controller acts as the “brain” of the unit, controlling a variety of variables.
Some of these variables include: telling the unit when to infuse gas into the chamber(s),
what specific gas to infuse into the chamber(s) and how much gas is needed to be infused
to reach the specific setpoint.
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2. Bleed Valves/Bleed Barbs - Used to check the compressed gas supplies. (See the
“Preparation for Calibration” section for information on how to check the compressed gas

supply.)
3. GasFlowmeters - The ZERO CAL GAS and SPAN CAL GAS flowmeters are used during the

calibration procedures. The flowmeters adjust the flow rate of the gas during the calibration
process.

4. Needle Valves - The function of the needle valve is to raise or lower the infusion rate of that
particular gas going into that particular chamber. Each set of needle valves corresponds to
a Chamber (Chambers 1 through 4). Each Chamber has two needle valves: one for oxygen
control and one for nitrogen control. The needle valves are preset at the factory, so you should
not have to adjust them. In the case that you do, you will need a flathead screwdriver. With
the screwdriver, turn the needle valve counterclockwise to increase the infusion rate and turn
it clockwise to decrease the infusion rate.

-
<+
are

CHAM/ZER

1

°8

0-\:]'(?"('19" medel AXOV

Front Panel
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Equipment Overview BioSpherix OxyCycler Model A84 e ol e

Back Panel Components

1. Power Receptacle - Receptacle for the supplied 12VDC regulated power supply.
2. Ground Stud - This stud is for grounding the unit.

3. Supply Gas Hose Barbs - This is where the 1/4” ID tubings extending from the compressed
gas sources attach to the unit.

4. Accessory Port - Used for custom units such as the BioSpherix, Ltd. Activent and/or the
BioSpherix, Ltd. High-Speed Profiler.
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5. Alarm Receptacle - Receptacle for user-supplied alarm, light, buzzer etc.

6. RS232/485 Connections - RS485 Communication Cable connection. The RS485
Communication Cable will supply communication from the computer to the unit. Please refer
to the “Communications” section in this manual for instructions on installing and connecting
the software to this unit.

7. Actuator Pod Umbilical Port(s) - This is where the actuator pod umbilicals connect to the unit.

8. Monitor Pod Umbilical Port - This is where the monitor pod umbilical connects to the unit.

ACCEGSORY

Oxy Cycler

— ¢

POW R
AN
SER NO.
mop L
‘MAx Gas PRESS IR 5

Back Panel

24 v4.2 d092217



BioSpherix OxyCycler Model A84 Equipment Overview

Actuator Pod Components

The actuator pod’s function is to infuse the compressed gas source into the chamber,
provide homogenization and measure oxygen levels.

1.

Bolts - These four bolts are for mounting the actuator pod to the chamber. Wingnuts are
provided to tighten.

Infusion Port - This is the port where the gas is infused into the chamber.

Fan - This fan mixes the gases inside of the chamber. This fan is turned on by the toggle
switch located on the side of the actuator pod.

Oxygen Sensor Tip - This is where the oxygen sensor (within the pod) measures the oxygen
levels inside of the chamber.

Back Panel

v4.2 d092217
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Equipment Overview BioSpherix OxyCycler Model A84

Monitor Pod Components

The monitor pod’s function is to monitor the carbon dioxide, relative humidity,
temperature and oxygen levels. The oxygen level is monitored in specific areas via
the remote oxygen sensor. (This section is only applicable if a monitor pod was
purchased.)

1. Bolts - These four bolts are for mounting the monitor pod to the chamber. Wingnuts are
provided to tighten.
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2. Electrical Receptacle - This is where the remote oxygen sensor’s electrical cable attaches
to the monitor pod. The remote oxygen sensor can be used inside of the chamber or as an
external room oxygen sensor.

3. Relative Humidity Sensor Tip - This is where the relative humidity sensor (within the pod)
monitors the relative humidity inside of the chamber.

4. Pneumatic Quick Disconnect - The remote oxygen sensor’s calibration tubing connects to
the monitor pod using this quick disconnect.

5. Temperature Sensor Tip - This is where the temperature sensor (within the pod) monitors
the temperature levels inside of the chamber.

6. Carbon Dioxide Sensor Tip - This is where the carbon dioxide sensor (within the pod)
monitors the carbon dioxide levels inside of the chamber.

7. Quick Disconnect with Remote Oxygen Sensor - Can be used inside of the chamber or
as an external room oxygen sensor.

1 2345 6

4 S? @ Q

If purchased, your monitor pod may

contain an additional electrical receptable
and pneumatic quick disconnect on the
side of the pod.

Monitor Pod

Quick Disconnect with Remote
Oxygen Sensor
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o BioSpherix OxyCycler Model A84 Equipment Overview

System Sensors

All sensors are all affected by variables other than the target variable. Temperature, pressure
and cross reactions to other gases can affect sensor output. The best way to account for these
variables is to understand them and compensate for them when necessary.

Generally, sensor inaccuracy is consistent and repeatable, so by understanding the effect of
variables and keeping them consistent, measurable and repeatable conditions can be easily
attained and accurately tracked.
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This is the list of all the sensors that are required for the OxyCycler Model A84 System.

Oxygen Sensors

Oxygen sensors are consumable items that typically last between 9-24 months, depending on
the application and usage. Frequent calibration is essential for accurate and consistent readings
over the life of the oxygen sensor.

Oxygen sensors are depleting electrochemical sensors. Each oxygen sensor detects oxygen
levels using an electrochemical charge, similar to a battery; so the more oxygen that is detected,
the shorter the lifespan of the sensor. In contrast, the less oxygen that is detected, the longer
the lifespan of the sensor. So a sensor will generally have a longer lifespan in a low oxygen
environment and a shorter lifespan in a high oxygen environment.

Carbon Dioxide Sensors - only applicable if system was purchased with a monitor pod.
The carbon dioxide sensor’s lifespan is indefinite. If used properly and checked/re-calibrated, the
carbon dioxide sensor can last throughout the life of the system.
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5 OxyCycler Model A84 Installation

This next section contains instructions on the hardware installation of the OxyCycler
model A84 unit.

1. Set the OxyCycler model A84 unit and the A-Chamber(s) on a level, secure surface. Make
sure the chambers are within 10 feet of the unit, which is the length of the umbilical(s).

2. ltisrecommended to attach one end of a bonding strap or a heavy gauge wire (approximately
8-10 AWG) to the ground stud on the back panel of the unit and attach the other end to an
acceptable ground source.
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3. The compressed gas supplies should be connected to the appropriately labeled hose barbs
on the back panel of the unit. Please refer to the “Setup of Gas Supply” section for instructions
on how to hook up the gas supply.

A CAUTION

Do not turn the gas on yet; wait until the “Calibration” and “Single Setpoint Control”
sections.

A\ NOTE

In order to prepare the actuator pods and monitor pod for installation, carefully
uncoil the umbilicals. When connecting the umbilicals, the pneumatic connection
(blue) and the electrical connection (tan) must be lined up with the corresponding
connection on the receptacle.

4. Connect the actuator pod umbilicals to the CHAMBER connectors on the back panel of
the unit. The chamber connectors are labeled 1 through 4 and are interchangeable. When
connecting the umbilicals to the connectors on the back panel, push the umbilicals in, then
pull the gray latch on the panel connector over, to lock the umbilical into place.

Gray latch in position
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5. Attach each actuator pod to an A-Chamber. Insert the four bolts into the four holes on the
chamber. Twist the four wingnuts onto the four bolts until finger tight.

Wingnuts

jal

Actuator Pod

If your system was purchased with a monitor pod then continue with steps 6-10.
If your system was not purchased with a monitor pod, then skip to step 11.

6. Connect the monitor pod umbilical to the connector labeled MONITOR on the back panel of
the unit. When connecting the umbilical to the connector on the back panel, push the umbilical
in, then pull the gray latch on the panel connector over, to lock the umbilical into place.

Connecting the Monitor Pod

7. In order to mount the monitor pod to the desired chamber, remove the plastic blank on the
chamber.

Plastic blank

30
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8. With the plate removed, attach the monitor pod to the chamber. Insert the four bolts into the
four holes on the chamber. Twist the four wingnuts onto the four bolts until finger tight.

Monitor Pod

9. Attach the remote oxygen sensor to the monitor pod. Line up the key on the connector of
the cable to the key on the connector of the electrical receptacle on the pod. Insert and twist
on the ring.

10. Connect the tubing to the monitor pod using the quick disconnect. Push on the quick disconnect
and turn clockwise to lock into place.

Quick disconnect

Connector Oxygen sensor

Remote Oxygen Sensor

11. Connect the 12VDC regulated power supply by attaching the 5 pin 12 volt connector to the
receptacle labeled POWER on the back panel of the unit. Make sure to line up the 5 pins on
the plug with the 5 sockets on the receptacle, then insert.

12. Attach the other end of the 12VDC regulated power supply to a wall outlet, power strip, battery

backup, etc. (An uninterruptible backup power supply is strongly recommended.) The display
on the controller should respond once the unit is powered.

v4.2 4092217 31
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Installation BioSpherix OxyCycler Model A84

This is what the back panel will look like after installation is complete.

OxyCycler

madel ABIXOV

Biespherts, Lad.
Redfield, NY, USA CHAMBER 1

Back Panel Conections

For information on how to setup the computer, please refer to the computer installation
instructions located with the supplied computer. Any further questions, please contact the
BioSpherix, Ltd. Service Department.

A\ NOTE

Do not continue with the “Calibrations” section of this manual until you read the
“Communications” section and properly install the software and hardware for the
OxyCycler model A84 unit.

32
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BioSpherix

6 Communications

The main operator control interface is the control computer. The control computer is connected
to each of the system controllers. The front panel of each controller has an interface that can
be used for manual control, if necessary. However, the recommended system control option

is the computer. The Human Machine Interface provided with the computer consolidates
controls for each system, distributes information between controllers, allows global parameters
to be set or modified and customizes critical, continuous system-wide data tracking and data
recording functions.

The control computer should be located in close proximity to the system controllers.

A\ NOTE

BioSpherix, Ltd. highly recommends that the System Control PC be configured with
the Microsoft Windows English Language Package. When configured for languages
other than English, the System Control Software may become unstable.

Each controller front panel interface provides the ability to scroll through extensive menus and
change parameters. The controllers also have LED readouts that continuously display general
operating conditions and alarm conditions, when applicable. However, on a day to day basis,
the front panel controls are rarely used.

v4.2 d092217
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Communications BioSpherix OxyCycler Model A84

Introduction to the Software

The software used for system control is a Windows based interface consisting of customized
screens that are system specific, as well as standardized screens that are used for viewing
process graph information, setting system parameters and data logging.

Ensure Proper Communications

When the Ctlr: field on the bottom of the Control screen is green and reads
COMMUNICATING, it means that all controllers are properly connected, powered up and
communicating with the control PC.

When the Ctlr: field on the bottom of the Control screen is yellow and reads INCOMPLETE
COMMUNICATION, it means that one or more of the controllers are not connected properly.
In order to setup Watview software to communicate with the controller please refer to the
Communications section of this manual.

When the Ctlr: field on the bottom of the Control screen is red and reads NOT
COMMUNICATING, it means that none of the controllers are connected. In order to setup
Watview software to communicate with the controller please refer to the Communications
section of this manual.

Ctlr: 21 0g:50

A\ NOTE

Prior to beginning any experiments with your system(s) it is important that you
review the “Data Logging” and “Trend Plotting” sections. These sections will
provide detailed descriptions of each feature as well as procedures on how to
store and backup your data.

A\ NOTE

Data logging is not setup to log your data automatically - this feature must be
enabled by the user. If the appropriate settings are not set prior to beginning
an experiment, then there will be potential for data loss.

A\ NOTE

By default, the trend plot graph will only store your data for 30 days and any data
that is older than 30 days will be deleted automatically, unless these settings are
manually changed.

36
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RS485 Connection

The Sealevel Converter is a communications tool used to convert RS485 communications to
USB. Using the Sealevel Converter allows communication with one or more machines from a
single computer. If your system was purchased with a computer, then the Sealevel software
has been pre-installed at the factory. If your software was not pre-installed, then the following
section will describe how to properly install, connect and use this equipment.

If your computer does not support Windows XP then you will need to install Windows Virtual
PC-XP Mode prior to downloading and installing the Sealevel software. In order to install
Windows XP Mode please read the Windows XP Addendum section of this manual. After XP
Mode has been installed, then you can download and run your Sealevel software.

Sealevel Converter Package

v4.2 d092217
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Communications BioSpherix OxyCycler Model A84

Sealevel Software Installation

© o » w0 BN

N

10.
1.
12.
13.

A\ NOTE

Be sure to install the Sealevel Software before connecting any hardware.

Insert the Recovery Software CD into the CD-Rom.
Open the CD folder.

Locate the Sealevel folder and open.

Double click autorun.exe.

Click the Install button.

Select the part number of the Sealevel Converter that is being used. In most cases the
part number is 2113. Verify this on the back of the converter.

Click the Install Drivers button.

Click the Finish button.

Now insert the USB cable extending from the Sealevel converter into the computer.
Now, navigate to the control panel and click on the System icon.

Click on the Hardware tab.

Select Device Manager.

Double click on Ports. Take note of the COM number that is in parentheses after
Communications Port; this will indicate what COM port the Sealevel will be reading the
data on.

A\ NOTE

All eight dip switches on the back of the Sealevel converter are set to ON. This
is set at the factory.

38
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BioSpherix

Physical Connection Setup

Use the diagram for assistance in properly connecting the RS485 connections.

1.

Insert the supplied Sealevel USB Cable into an open USB port on the computer and into
the RS485 Sealevel Converter. When connecting the Sealevel USB Cable to the Sealevel
Converter be sure to thread in the screw attached to the Sealevel USB Cable.

Attach one end of the RS485 Communications Cable to the Sealevel Converter and the
other end to Machine A. Once attached, be sure to secure the connection by threading
the screw terminals into the receptacle. In order to connect two machines to the computer,
connect another RS485 Communications Cable from Machine A to Machine B. It is
possible to connect more than two machines to one computer using this daisy chain
method.

SEALEVEL USB
TO SERIAL
ADAPTOR

RS-422/485
ADAPTOR USB
CABLE

7

- PIN

9
MALE

=
=
=
=
=

ZWw zw 2w zZw Zw  =zu
g a3 a4 ag &z o2
= OE o= mE o oy
w w w
SYSTEM
COMPUTER|
MACHINE C MACHINE B MACHINE A
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Communications BioSpherix OxyCycler Model A84

A\ NOTE

This page is only applicable if you are currently using a BioSpherix, Ltd. System,
purchased before April 26, 2012, that utilizes a Communications Adapter (pictured
below) and want to connect new, additional BioSpherix, Ltd. System(s).

Communications Adapter

Use the diagram for assistance in properly connecting the RS485 connections.

1.

Remove the current system connections. Insert the supplied Sealevel USB Cable into an
open USB port on the computer and into the RS485 Sealevel Converter. When connecting
the Sealevel USB Cable to the converter, be sure to thread in the screw attached to the
Sealevel USB Cable.

Attach one end of the RS485 Communications Cable to the RS485 Sealevel Converter
and the other end to Machine A (the new machine being added to the system). Once
attached, be sure to secure the connection by threading the screw terminals into the
receptacle. In order to connect additional, new machines to the computer, keep connecting
RS485 Communication Cables to the next machine in line using the daisy chain method.

Once the recently purchased system(s) is installed, it is ready to chain to the older setup.
Attach one end of a RS485 Communications Cable to the last machine connected in
step 2. Attach the other end of the RS485 Communications Cable to the BioSpherix, Ltd.
Communications Adapter. Once attached, be sure to secure the connection by threading
the screw terminals into the receptacles.

Attach another RS485 Communications Cable to the BioSpherix, Ltd. Communications
Adapter and connect the other end to Machine B (the first of the older machines). Once
attached, be sure to secure the connection by threading the screw terminals into the
receptacles. Continue using the daisy chain method if multiple older machines need to be
connected to the setup.

SEALEVEL USB
TO SERIAL
ADAPTOR

RS - 422/485
ADAPTOR

usB
CABLE
BIOSPHERIX Zu
COMMUNICATIONS oz
ADAPTOR o=
m
Zw za
) Z.
e
o ot

zu zw
a3 a3
of of

o

9-PIN
MALE
PII
AL
9-PIN
MALE
9 - PIN
FEMALE

SYSTEM
COMPUTER

MACHINE C MACHINE B MACHINE A

For assistance installing your system, please contact the BioSpherix, Ltd. Service Department
using the contact information at the beginning of this manual.
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A\ NOTE

Any new machine added to the system has to be re-addressed so it can communicate
with the software. Follow the instructions below to assign addresses to each new
controller.

On the front panel of the new machine being added to the system, in sequence, push the
three buttons one after the other: enter- Alarm Ack- Chng SP. Do not hold down any of
the buttons.

The menu SETUP GLOBAL PARAMETERS? should appear. If not, press NO until the
menu appears. If it does appear, select YES.

Select NO until the menu CONTROLLER ADDRESS? is reached. Select YES. If this
selection has been passed, press BACK and progress through the menus again.

Press YES or NO to scroll up and down through numbers to assign the controller. When
the desired number to address the controller with appears press ENTER to save the
change. BACK will cancel the change.

Once the number has been assigned and saved select BACK twice to get out of the

menus. The controller will automatically leave the menu after about 3 minutes of inactivity.

The controller must be powered down and restarted to recognize an address change.

After the controller is addressed and restarted the next controller in sequence can be
assigned following the same procedure.

v4.2 d092217
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Wativew Software Installation

If your system was purchased with a computer, then the Watview software has been pre-
installed at the factory. If your sysem was not purchased with a computer, or if the controller
loses communication with the software then use the following procedure to properly setup the
Watview software.

1. Click on the WVSetup icon on the desktop to open the WVSetup setup screen. If you do
not have the Wativew icon saved onto the desktop then the program can be located by
accessing the Start menu from your computer.
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2. The WVSetup window will open, displaying your controller inside of the window. Click on
Detect to open the Auto Communicator window.

L W¥Setup _
File Communications Help

Controller Type Controller Name | Address Server or IP Addiess Comm Test Result Detect ‘
1 |CL5208-AS [v3.40 and later) CLS208-RS(#1)

The Auto Communicatior window lists Available Ports, Baud Rates and Addresses. The
Baud Rate will always be 19200 for every system, however the Port and the Address that
the controller is communicating to the software on will not be the same for every system.
By performing the following steps within the Auto Communicator window you will be able
to determine which Port and which Address your software will be using in order to allow
communication between the software and the controller.
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3. When the Auto Communicator window opens you will need to select ALL ports under the
Available Ports column. To do this, hold down the Ctrl key and click on every available
port. NOTE: In many instances there will be missing ports. In the following example,
ports 3 and 4 are not listed in the column. This all depends on system configuration and
has no affect on communication.

4. Select 19200 under the Baud Rates column.

5. Select addresses 1-11 under the Addresses column. To do this, hold down the Ctrl key
and click on each address up until address 11.
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6. Once all items have been highlighted, select Detect Now. The computer will begin
several attempts to locate the port and address that you need in order for communication
to take place between the controller and the software.

Auto Communicator

Available Paorts Baud R ates Addresses
3600
38400

|
\ 20 communication atterpts required. Time estimate: 00:00:20

\Qetect Mo ‘ Close Help

7. Once the appropriate port and address have been detected, the Valid Communication
Settings window will open displaying where the communication is taking place.
In the following example, the Port was found on COMS5 and the Address was found on 1.
Now, click Apply.

Yalid Communication Settings

Replace current setup with detected szettings

Port Baud | Addr | Parity Controller
1 COMS 19200 1 none  CLS208-RS v4.00

\ Apply ‘ LCancel Help
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8. The WVSetup caution window will open. Click OK.

IF you accept this system configuration, and a controller has been removed all recipes and recipe types will be removed. IF a controller address has
LY

been changed, graph data for that controller will be removed, graph data for remaining contrallers, if any, is preserved.
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2. W¥Setup 3
Fie Communications Help

Controller Type
1_|CL5208-RS (¥3.40 and later] | CLS208-RS(#H1)

Test ﬁ

10. Once the controller/test result appear in the Comm Test Result column the setup is
complete. To exit the WVSetup window click on the red X in the upper right corner.

File Communications  Help

Controller Type Contioller Name | Address Server or IP Address Comm Test Result Detect
1 ‘ELSZUB'RE (¥3.40 and later) |CLS208-RS(H1) CLS208-RS v4.00

Add
Bemove
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8 Control Screen, Calibration Screen

The operator interface consists of a series of custom overview screens that reflect the
configuration of the system. These custom screens are designed to consolidate basic system
controls in order to make system operation as simple as possible.

Basic system operation consists of process control functions and sensor calibration. There
are two types of operation screens: Control screens and Calibration screens. Control screens
allow users to manipulate the process control parameters available for each chamber.
Calibration screens allow users to initiate calibration procedures for each chamber sensor.

Select Chamber/Parameter selection allows users to choose chambers. Each chamber and
parameter is named and numbered for selection. So basic chamber operation consists of
selecting the chamber and then selecting the desired function, Control or Calibration.

A large number of additional screens are also available including the Trend Plot Graph screen,
Data Logging screens and System Parameter screens. These screens are accessible to
various degrees depending on user status and are usually not required for standard system
operations. Detailed screen interface information, system control and system calibration
procedures are described later in this manual.

Fie_System Recpe_EventLogs Trend k_View Toos_Hieb Fle Syaten Recpe Event Logs Trend Pt_Vew Todk P

Last Rosipe Downloaded Last Recipe Downioaded
Chantes of Chanbersof

| —TE— zERD | Of zero [ of 02zeR0 ~ Of

zEno 02

Select Chamber/Parameter Select Chanber/Parameter
Chamber 1 -] Chamber 1 Bl —
—_ IProcess: Chamber 1 Chamber 3 Monitor

sPaN o 025PAN O

sPaN 2100 Chamber 2 Chamber 4 co2zero | of

Co2SPAN. O
ITEMP. OFFSET ot ppicable

Always do the ZERO calibration before the SPAN calibration.
The the ZERO the

Control Screen Calibration Screen
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Control Screen, Calibration Screen BioSpherix OxyCycler Model A84

All custom control screens have been developed by BioSpherix, Ltd. Control screen descriptions
are detailed in the following sections. The specific configuration of control screens may differ
slightly depending on the features and functions included on individual systems.

The Calibration screens & Control screens can be accessed by selecting the items in the View
dropdown.

Control Interface
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The following buttons and features are common on all of the main Control/Calibration screens:
Control — Opens the control interface used to set all control functions

Calibration — Opens the calibration interface used to calibrate sensors.

Back — Returns to the previous screen.

Alarm — If an alarm occurs, click this button to open a detailed description of the alarm.

Green buttons and green fields designate control modes that are currently selected or fields
that cannot be manually changed.

o || AN
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Control Screen

The Control screen is used to control gas, temperature and RH parameters for each chamber.
This screen is also used to turn on/off the sample stream pumps. To access the Control
screen, click the Control button.

File System Redpe Eventlogs TrendFlot View Tools Help

Last Recipe Downloaded
Chambers off

Select Chamber/Parameter
Chamber 1 2

Process:
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Control Mode
Setpaint: Manual
210

Control Up Control Down
0.000% 0.000%

Set at 0if Control Mode = Manual

Select Chamber/Parameter — This drop down menu allows the operator to select the
individual chamber/parameter to control.

Process — This is the real-time process reading of the chamber/parameter that is currently
selected in the Select Chamber/Parameter field.

Setpoint — This is the desired process level that is currently set for the chamber/parameter
that is selected in the Select Chamber/Parameter field.

Control Mode — Double click the Control Mode field to open the Control Status field. Contro/
Status (pop-up window) — Select Auto or Manual:
* Auto — Used the majority of the time; the mode used whenever a parameter is
controlled.
* Manual — Used to turn off gas control and used during calibration to zero the Control
UP and/or Control Down fields.
* Tune — Used for system tuning.
+ Send (button) — Sends or enters the current selection to the controller.
» Cancel (button) — Closes the Control Status field.
* Help (button) — Opens the Help file.

Control UP, Control Down: Used to turn off gas control and used during calibration. After
the Control Mode is set to Manual, these fields are zeroed out by double clicking and entering
zero. These fields are automatically updated while the Control Mode is set to Auto.

A NOTE

If Control mode is set to Manual and Off, be sure to set Control Up and Control
Down to 0.00%
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Calibration Screen

The Calibration screen is used during the calibration of each of the sensors. This screen is

also used to turn on/off the sample stream pumps. To access the Calibration screen, click the
Calibration button.

File System Recpe Eventlogs Trend Plot ¥iew Todls Help

Last Recipe Downloaded
Chambers off

Select Chamber/Parameter
Chamber 1 -
Process £ Chamber 1 Chamber 3 Monitor
as ZERD off ZERD off
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02 ZERD Off

ZERD 02 SPAN aff SPAN aff 02 SPAN Off

SPAN 2100 Chamber 2 Chamber 4 €02 ZERD Oif

ZEROD arf ZERD aff C02 SPAN Qff
TEMP. OFFSET |Not Applicable

SPAN arf SPAN off

Always do the ZERO calibration before the SPAN calibration.
The SPAN effects the ZERO the ZERO does not effect the SPAN.

Select Chamber/Parameter — This drop down menu allows the operator to select the
individual chamber/parameter for calibration.

Process — This is the real-time process reading of the Incubation chamber/parameter that is
currently selected in the Select Chamber/Parameter field.

ZERO - During zero calibration, this field is used to adjust the Process reading to 0.0.
SPAN - During span calibration, this field is used to adjust the Process reading to match the
known gas level of the SPAN gas.

Chamber # ZERO — On or Off — Turns on/off the zero calibration function for the chosen
chamber.

Chamber # SPAN - On or Off — Turns on/off the span calibration function for the chosen
chamber.

Monitor 02 ZERO - On or Off — Turns on/off the O2 zero calibration function for the monitor
pod.

Monitor 02 SPAN — On or Off — Turns on/off the O2 span calibration function for the monitor
pod.

Monitor CO2 ZERO — On or Off — Turns on/off the CO2 zero calibration function for the
monitor pod.

Monitor CO2 SPAN — On or Off — Turns on/off the CO2 span calibration function for the
monitor pod.
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Menu Iltems

WatView - [Control]
SIEN Swstemn  Fecipe  Ewent Logs  Trend Plob  Wiew  Tools  Help

Daka Log Setup

Copy Parameters

Prink

Select Chamber/Parameter

Exit Chrl+x
Chambear 1 j

File

¢ Data Log Setup
Launch the Data Logger window. Use this dialog box to set up, operate and monitor data

logging.

¢ Copy Parameters
Launch the Copy Parameters window. Use this dialog box to copy parameter settings from
one controller to one or more other controllers or from one index to one or more other
indexes.
The Copy Parameters window can also be opened from the Spreadsheet Overview
screen. To do this, right-click on the row in the Spreadsheet Overview screen that contains
the settings you want to copy and then select Copy Parameters.

* Print
Use this button to launch an interface to print the current screen.

e Export
Use this button to export an image.

o Exit
Exit the WatView application.

v4.2 d092217
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Control Screen, Calibration Screen BioSpherix OxyCycler Model A84

Preferences

Zommunications

ZOM Diags Select Chamber/F arameter
Snapshot » |Chamher 1 j
Setup Passwords
Process:
Control Mode
Setpoint: bd ezl

System

Login
Log In to the system

Logout
Log Out of the system

Preferences
Launch the Preferences window.

Communications, Disable, Enable
Select Disable to temporarily stop WatView from attempting to communicate with one or
more controllers.

Select Enable to have WatView start communicating with controllers with which
communications have been disabled.

COM Diags
Opens the Communication Diagnostics screen to determine whether WatView is
communicating with the controllers.

Snapshot, Save, Restore, Remove

A snapshot is a record of a controller’s settings stored on the control PC. A snapshot
includes the parameters required to set up a controller. A snapshot can be used to restore
a controller’s setup. A snapshot can also be used to copy the setup of one controller to an
identically equipped controller. Snapshots are initially created at the factory after a system
has been set up, adjusted to run, and thoroughly tested. A new shapshot should be made
for each controller after any additional changes are made.

Setup Passwords
Opens the password setup dialog. Only the supervisor level password can access the
password setup dialog.
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0 : <
oz WatView - [Control] 0
File Swstem MMM Event Logs Trend Plot  Wiew Tools Help <_E
st Recipe | Hew =
Chambers off Open O
IEe—— O
Save E
Save As §
Remove Select Chamber/Parameter o
>
Download |Chamher 1 j O
>
Calendar Process: X
Type Bulder Coas O
Control Mode
Setpoint: W arual
21.0
Recipe
Recipes provide extensive options to automate system functions and tie in individual
controllers.
* New

Creates a new recipe. If more than one recipe type exists, the New command opens the
Choose Recipe Type dialog box. After you choose a recipe type the Recipe Editor screen
opens.

e Open
Choose this command to select an existing recipe from the Select Recipe dialog box and
open that recipe on the Recipe Editor screen.

e Save
Saves changes to the open recipe when the Recipe Editor screen is visible. Otherwise,
selecting Save opens the Select Recipe dialog box and saves the parameters currently in
the controller in a new recipe.

A\ NOTE

Saving a recipe does not download parameters to the controller, instead it
saves the recipe to the hard drive. Choose Download from the Recipe menu to
download a recipe to the controller.

e SaveAs
Opens the Save Recipe dialog box.

¢ Remove
Choose this command to delete a recipe from the computer’s disk. Choosing Remove
opens the Select Recipe dialog box.

¢ Download
Choose this command to send a recipe to the controller(s). Choosing Download opens
the Select Recipe dialog box.

e Calendar
Opens the Calendar Events screen. Use the Calendar Events screen to schedule
automatic downloads of recipes.

e Type Builder
Opens the Recipe Type Builder screen. Use the Recipe Type Builder screen to select
which parameters are stored and downloaded as part of recipes.
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Control Screen, Calibration Screen BioSpherix OxyCycler Model A84

atView - [Control]

System  Recipe N3Ep@NGEN Trend Plob  Wiew Tools Help

Last Recipe Downloi  yiew

Chambers off
Copy To At

Remove

Select Chamber/Parameter
[ harabor 1 =l

Event Logs

Event logs track system users that log into the system, as well as every action that is
performed. Each system user will have a password and each time they log in and use the
system, all activities will be recorded.

* View
Opens the Event Log screen on which you can select a log to view.

e CopytoA:
Choose this command to copy one or more log files to a flash drive. Selecting Copy to A:
opens the Select Items From List dialog box from which you may select one or more log
files to copy to the A: drive. The program will save the selected log files to the flash drive.

* Remove
Choose this command to remove one or more log files from your hard drive. Selecting
Remove opens the Select Items from List dialog box from which you may select one or
more log files to delete. The program deletes the selected log files from the hard drive.
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- <
v WatView - [Control] (o)
File System Recipe Eventlogs RIENGIZEEN Yiew Tools Help <_E
Last Recipe Downloaded Settings. .. ()
Total shutdown Graph -8
Export Graph Data 2
[
Q°
(&)
>
Select Chamber/Parameter O
[Chamber 1 - =
@)
Trend Plot
e Settings

Opens the Plot Settings dialog box. Use this dialog box to specify what data will appear on
the trend plot graph.

e Graph
Opens the trend plot graph. Use the Trend Plot screen to graph process data.

¢ Export Graph Data

Opens the Export Settings dialog box. Use this dialog box to export data accumulated for
trend plotting to a comma-delimited text file.

A\ NOTE

Prior to beginning any experiments with your system(s) it is important that you
review the “Data Logging” and “Trend Plotting” sections. These sections will
provide detailed descriptions of each feature as well as procedures on how to
store and backup your data.

A\ NOTE

Data logging is not setup to log your data automatically - this feature must be
enabled by the user. If the appropriate settings are not set prior to beginning
an experiment, then there will be potential for data loss.

A\ NOTE

By default, the trend plot graph will only store your data for 30 days and any data
that is older than 30 days will be deleted automatically, unless these settings are
manually changed.

¢ Graph Customization
Opens a dialog in which you can adjust the settings that determine how the graph appears
(colors, fonts etc.).

* Annotations
Opens the Edit Graph Annotation dialog box. Use this dialog box to create an annotation
on the graph or edit an existing annotation.
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<
(ce)
< WatView - [Control]
8 System Recipe Eventlogs Trend Plob BUEER Tools  Help
o Last Recipe Downloaded Spreadsheet
E Chambers off Alarms
3 CL5208-R3 Setup (Channel) Shift+F1
B Control Shift+F3
Control Setup Shift+F4
6 mber/Parameter
= Cverview Thumbnails Shift+F2 —L|
93 .
O Process:

View

e SpreadSheet
Opens the Spreadsheet Overview screen. Use this screen to monitor and modify controller
parameters. Use the tabs and the buttons to view and edit the parameter values on the
various spreadsheets.

e Alarms
Opens the Alarm screen. Use the Alarm screen to monitor and manage alarms. If Auto
Alarm View is selected on the Alarms tab on the Preferences screen then the Alarm
screen will display automatically whenever an alarm occurs.

e CLS208-RS Setup (Channel) Shift +F1
Opens the control interface, high level.

e Control Shift +F3
Opens the standard control interface.

e Control Setup Shift +F4
Opens the standard control interface.

e Overview Thumbnails Shift +F9
Opens the Overview Thumbnails dialog box. Use this dialog box to select a custom
overview to display. Use the scroll bar to bring additional thumbnails into view. To open a
custom overview screen, click the associated thumbnail.
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Control Screen, Calibration Screen

Q. WatView - [Control]

File System Recipe EventLlogs TrendPlot VYiew REESE Help
Last Recipe Downloaded CL5200/MLS300 Profile Editor
Total shutdown CL5200/ML5300 Profile Control
Select Chamber/Parameter
il‘“l- ™ 1 I
Tools

The Tools menu contains tools specific to the installed controllers. See the tool specific help
for help on each tool. The Tools menu appears only if there are controller’s with tools installed.
The Tools drop down menu is used to launch the Profile Editor and the Profile Control for any

controller that has this functionality.

2: WatView - [Control]

File System Recipe Ewventlogs Trend Plot View Tools NE
Last Recipe Downloaded Contents
Total shutdown Search Help On...
This Screen
Select Chamber/Parameter
Charnber 1 =~
Help

A comprehensive set of explanations, definitions, procedures and reference material is offered
in this online help system. By familiarizing yourself with its organization you should be able to

quickly locate the information you need, when you need it.
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Manual Mode, Auto Mode

9 Manual Mode, Auto Mode

Manual Mode

Manual Mode is the default control mode at System Startup. Manual Mode is used to turn off a
control function (oxygen, carbon dioxide, etc.) by manually setting the Control UP and Control

Down fields to zero.

Putting a Control Function in Manual Mode:

1. Manual Mode is set by first selecting the Chamber/Parameter from the Select Chamber/

Parameter drop down menu.

Fle Gystem PRedpe Evertlogs TrendPlot wiew 1ook el

Last Recipe Downloaded
(Chambers off

Select Chamber/Parameter

Control Mode
Setpoint o
210

Control Up Control Down

0000% A%
Set at 0 if Control Mode = Manual

\
Select Chamber/
Parameter
Drop Down Menu

2. Next, double click the Control Mode field to open the Control Mode drop down menu.

Tle Symtem Recpe Evertloge TrerdFlat Wew Took TElp

Last Hecipe Downloaded
(Chambers off

Select Chamber/Parameter
Chamber 1 M

Control Mode
Setpoint Ao

Control Up Control Down

0000% A%
Set at 0 if Control Mode = Manual

RN

Control Mode
field
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Manual Mode, Auto Mode

BioSpherix OxyCycler Model A84

3. The Control Mode drop down menu displays the Manual, Auto, or Tune options. Select the
Manual option from the Control Status drop down menu and press the Send button. The
control function is now in Manual Mode. The Control Mode field will display Manual.

Last Recipe Downloaded
Charbers off

Select Chamber/Parametes
Charnber 1 hd
Process:

0000 % 6541 %

Set at 0 if Control Mode = Manual

—
Manual

'\
Send
button

4. To turn off gas control, make sure that Control UP and Control Down fields both read
0.000%. If either field does not read 0.000% then double click the number field, adjust to 0
and then click the Send button.

Control

UP\

~—0.000 % 000% — |

Set at 0 if Control Mode = Manual

Set Control UP and Control Down to 0.000%

Control

Control UP Control Down | — Down

In general, the Control UPfield controls the process variable input (02, CO2, etc.) and the Control
Down field controls the nitrogen input, in order to bring the process level down. Setting the Control
UP field to 100% will turn on that function 100% of the time, 50% will turn on that function 50%
of the time. Setting the Control Down field to 100% will turn on nitrogen infusion 100% of the
time, 50% will turn on nitrogen infusion 50% of the time. Generally, Manual Mode is not used to
control any process functions.
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Manual Mode, Auto Mode

Auto Mode

Auto Mode is used for all static control functions. When a control function (oxygen, carbon dioxide,
etc.) is placed in Auto Mode and the desired Setpoint is entered, the system will control that
function to the entered Setpoint until the Setpoint is changed or the control function is placed in

Manual Mode.

Putting a Control Function in Auto Mode:

1. Auto Mode is set by first selecting the Chamber/Parameter from the Select Chamber/
Parameter drop down menu.

Monitor RH
ontrorop

0.000% 4740%
Set at 0 if Control Mode = Manual

N

Select Chamber/
Parameter
Drop Down Menu

Next, double click the Control Mode field to open the Control Status drop down menu.

File System Redpe Evertlogs TrendPot View Tooks Hep

Last Recipe Downloaded
Chambers off

Select Chamber/Parameter
Charnber 1 B

Control Up Control Down
0,000 % 4740 %

Set at 0 if Control Mode = Manual

S\

Control Mode
field
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Manual Mode, Auto Mode

BioSpherix OxyCycler Model A84

3. The Control Status drop down menu displays the Manual, Auto, or Tune options. Select
the Auto option from the Control Status drop down menu and press the Send button. The
control function is now in Auto Mode; the Control Mode field will display Auto.

Last Recipe Downloaded
Chambers off

Select Chamber/Parameter

Chamber 1 -
50

Control Up Control Down
0000% 47a0%

Set at 0 if Control Made = Manual

Auto

Send
button

4. With the control function in Auto Mode, a setpoint can be entered by double clicking the
Setpoint field, entering the desired setpoint and then clicking the Send button.

Last Recipe Downloaded
Chambers off

—

Setpoint
field

Select Chamber/Parameter

Charnber 1 B

Control Mode
Auto

Control Up Control Down
2306 % 0.000%
Set at 0 if Control Mode = Manual

/ \
Setpoint
selection Send
button
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BioSpherix

10 Sensor Calibration

Calibration of the sensors is mandatory for the continual operation of the OxyCycler model A84
unit. Calibration should be performed:

* Upon System Startup
» Before and after every production run or experiment

*  On a periodic basis, at least once a week

Calibration Overview Tutorial

If a sensor is not calibrated, it will not be accurate. Since the sensor provides the feedback for
control, if the sensor is not accurate then control will not be accurate either.

V'S
«
SENSOR <

OUTPUT \NP\‘%»
\x\«

OXYGEN CONCENTRATION

Sensors generate an electrical signal (output) which is linear and directly proportional with the
gas concentration.

Sensors are not identical. Although always linear and directly proportional, raw output can be
quite different for each sensor.

V'S
SIX
DIFFERENT
SENSORS
RAW
OUTPUT
S OXYGEN >

Sensor output changes over time (drift), generally but not always in a slow, downward
direction. Sensors remain linear but gradually lose power. Some sensors drift more than
others.

V'S

OUTPUT

OXYGEN

v4.2 d092217
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Sensor Calibration BioSpherix OxyCycler Model A84

g Calibration electronically corrects for the difference among sensors. Regardless of each
< sensor’s raw output, it makes all of them read the same. It makes them read what they should
g read. It makes them accurate.
o
= Calibration also compensates for drift. Drift can be monitored with periodic calibration checks.
Eg If sensors drift away from accuracy, they will not read what they should read. Simply re-
4 calibrate.
(O]
>
X Wp-————————
@) |
- ————— ' SIX
OXYGEN I |  CALIBRATED
READING ON [F=——=—> I | SENSORS
FRONTPANEL | I
DISPLAY I
|
|
|
0

I

1
0 4 8 12 16
PERCENT OXYGEN

N

Check calibration as frequently as necessary to have confidence in accuracy. Weekly checks
are usually sufficient. Check before and after each experiment.

RECALIBRATE

16f———————==
OXYGEN
READINGON 12f~====~>
FRONT PANEL
DISPLAY ===

4

1

I

1
0 4 8 12 16 20
PERCENT OXYGEN

Calibration Standards

Sensors are calibrated to a known standard, either pure gas or a mixture with known gas
concentrations. Since sensor outputs are linear, calibrating at two known points makes all
other points accurate as well.

Oxygen sensor and carbon dioxide sensor (in monitor pod) are calibrated to nitrogen for the
0% standard (called ZERO CAL GAS), a certified 1%-99% mix of carbon dioxide/oxygen
(respectively) for the span standard (called SPAN CAL GAS). Calibration is accomplished
through the sample draw stream within the unit. A sample of the gas is pushed past all of the
sensors that are inside of the actuator pod. This way you can make them read what you know
they should read, depending on which gas you are sending through the sample draw stream.
Make sure to calibrate both the ZERO and the SPAN. Also, make sure that you calibrate the
ZERO first and then calibrate the SPAN for an accurate reading.
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Calibration Checks

Once sensors are calibrated at ZERO and SPAN, you have to check the SPAN calibration
periodically to detect and correct for drift. Usually the ZERO point will not change over the life
of the sensor, but the SPAN will. Drift is usually minimal for 90% of a sensors active life. You
may not have to re-calibrate for a long time, but the only way to know is to check.

Check calibration as frequently as necessary to have confidence in accuracy.

Manual Calibration

It's also possible to manually calibrate sensors. A calibration chamber with 1/8” ID tubing is
included for this purpose. The large smooth-bore hole in the calibration chamber fits over the
tip of the oxygen sensor. The tubing extends to and fits over the hose barb of the bleed valve
outlets on the front panel of the OxyCycler model A84. Opening that bleed valve immerses the
oxygen sensor in that gas.

Manual calibrations may never be needed. It’'s an option for troubleshooting or if there’s a
malfunction.
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ZERO CALIBRATION

Decreasing
sensor reading to
read 0% in ZERO
cal gas.

Increasing
sensor reading
to read 0% in
ZERO cal gas.

SPAN CALIBRATION

Decreasing
sensor reading
toread 100% in
SPAN cal gas.

Increasing
sensor reading
toread 100% in
SPAN cal gas.
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Preparation for Calibration

This section will describe how to properly calibrate the oxygen sensors in the actuator
pods.

Preparing for Calibration:

1. Next, open the regulator on the compressed nitrogen gas supply to 0-40 PSIG. Never exceed
40 PSIG, doing so could damage the equipment.
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2. Now, open the regulator on the compressed carbon dioxide/oxygen mix gas supply to 0-40
PSIG. Never exceed 40 PSIG, doing so could damage the equipment.

3. Then, check to make sure that the compressed nitrogen gas supply is connected properly.
Open the bleed valve labeled NITROGEN on the front panel; if gas is heard expelling from
the bleed barb, then the gas is connected properly. Once it has been confirmed that the
nitrogen is connected properly, close the bleed valve.

4. Next, check to make sure that the compressed carbon dioxide/oxygen mix is connected
properly. Open the bleed valve labeled MIX on the front panel; if gas is heard expelling from
the bleed barb, then the gas is connected properly. Once it has been confirmed that the
carbon dioxide/oxygen mix is connected properly, close the bleed valve.

A\ NOTE

Do not continue with the “Calibrations” section of this manual until you have fully
read the Communications section and properly install the software and hardware for
the OxyCycler model A41 unit.

How to Access the OxyCycler WatView Software:
1. Turn on the computer.
2. Double-click the OxyCycler/WatView icon, which is located on the desktop.

3. Once the program has loaded, begin calibration.
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Sensor Calibration

Calibration of Actuator Pods

This section will describe how to properly calibrate an actuator pod. Use this process to

calibrate all of the actuator pods. All of this will be done on the computer.

Shutting Off Gas Control:
1. Before calibrating, shut off all gas control.

2. Click the Control button.

Fle System Recpe Evertlogs TrendPlot wew Took Help

Last Recipe D ownloaded
Chambess off

Select Chamber/Parameter

Chamber 1 B

Control Up Control Down
0000 % 0000 %

Set at 0 if Control Mode = Manual

=
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Sensor Calibration BioSpherix OxyCycler Model A84

3. Under the Select Chamber/Parameter heading, select Chamber 1 in the pull down menu.

Select Chamber/Parameter E

Zhamber 1
Chamber 2
Chamber 3
{Charmber 4

~ Fle System Recpe EventLogs Trend PIE View Took Help

t Recipe Downloaded
(Charts

| Menitor 02

<
e)
<
[0
e,
e}
=
o
o
>
Q
>
X
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Set at 0 if Control Mode = Manual

4. Double click the reading underneath Control Mode to open the Chamber 1 Control Mode
window.

TTe System Redpe Eventloge Trend FIE Wew Took T

Last Recipe Downloaded
Charbers off

Select Chamber/Parameter
Chamber 1 <

Process:
Control Mode
Setpoint: s
210
Cantrol Up Control Down
0.000% 13728%

Set at 0 if Control Mode = Manual
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5. Change the Chamber 1 Control Mode to Manual in the pull down menu and click Send.

Select Chamber/Parameter
Chamber 1 <

Process:

Cons Contiol Hode
Setpaint: e
210

Contral Up Control Down

Last Recipe Downloaded
Chambers off
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0.000% 13.043%
Set at 0 if Control Mode = Manual

6. Make sure that the Control Up and the Control Down are both reading 0.000%.

7. |If either one or both don’t read 0.000% then double click the number in either column to
bring up the popup window, adjust the number to 0 and click Send.

Control Control

P — Control UP Control Down | Down

\
~—0.000 % 00— |

Set at 0 if Control Mode = Manual

Set Control UP and Control Down to 0.000%

8. Repeat this process for all the other chambers.
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ZERO Calibration:

1. Click the Calibration button.

File System Recpe Eventlogs TrendPlot Wiew Took Help

Last Recipe Downloaded
(Chambers off

Select Chamber/Parameter
Chamber 1 A
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Process:
Control Mode
Setpoint: Wanud
2.0
Control Up Control Down
0.000 % 0000 %

Set at 0 if Control Mode = Manual

2. Under the Select Chamber/Parameter pull down heading, select a chamber to calibrate. In
this example we will select Chamber 1.

Fle Gystem Redpe Eventlogs Wend ot Vew Took Hep
Last Recipe Downloaded

Chambers off )
Select Chamber/Parameter
T = s |
Chambe Chamber 1 Chamber 3 Monitor

ZERO oif ZERD [ 02 ZERD oif

SPAN off SPAN [ 02 SPAN oif

Chamber 2 Chamber 4 Co2ZERO oit

ZERD off ZERO [ CO25PAN|  Off
TEMP. OFFSET Nol Appicable

SPAN oft SPAN o
Always do the ZERO calibration before the SPAN cali

The SPAN effects the ZERO the ZERO does not effect the SPAN.
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3. Under the Chamber 1 heading, double click the reading next fo ZERO.

Fle Sysiem Recpe Evertlogs TrendPlot View Toos Help

Last Recipe Downloaded
Chambers off

Select Chamber/Parameter

_ - s |
Process: Chamber 1 Chamber 3 Monitor
e

v
<
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ZERO O ZERD Off 02ZERD Off
ZERD 02 SPA! Off SPAN Off 02 SPAN Off
SPAN 7100 Chafber 2 Chamber 4 C02 ZEROD off
ZERD Off ZERD Off €02 SPAN Off
TEMP. OFFSET [Not Appicable
SPAN off SPAN off

‘Always do the ZERO calibration before the SPAN calibration.
The SPAN effects the ZERO the ZERQ does not effect the SPAN.

4. Change the ZERO State to On and click Send. This will turn on the zero calibration
function.

Last Recipe Downloaded
Chambers off

Select Chamber/Parameter

o | s |
Process: Chamber 1 Chamber 3 Monitor
e

ZERD off ZERD oif 02ZERD off
ZERO 02 SPAN of SPAN off 02 SPAN off
SPAN 2100 Chamber 2 Chamber 4 €02 ZEROD oft
ZERO aff ZERD aif C02 SPAN ot

TEMP. OFFSET Not Appicable
SPAN off SPAN off

Always do the ZERO calibration before the SPAN calibration.
The SPAN effects the ZERO the ZERO does not effect the SPAN.

ZERD
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Sensor Calibration BioSpherix OxyCycler Model A84

5. Adjust the ZERO CAL GAS flowmeter on the front panel of the unit
to read 200cc.

6. Go back to the computer, wait for the Process reading to level
off (1-2 minutes). You can tell the sensor is reading only the zero
calibration gas when the Process reading on the Calibration screen
becomes stable and the reading levels out.

7. Another way to watch the Process reading, is to use the Trend Plot
window. To open the Trend Plot window, click on the Trend Plot tab
in the toolbar and select Graph.

Recipe Ewent Logs Iﬁlﬁﬂ Views Tools Help
P

Bom Settings...

Export GGraph Data

Zero Calibration Flow Meter

8. The Trend Plot window will display the Process reading with a graph. From the pull down
menu, on the Trend Plot window, select Chamber 1. (Window may vary slightly from
picture below.)

o |[ASR

Chamber 1:Setpoint(]

50

40

30

20
i@
A
v

0
13:30 14:00 H

19 Tue Apr 2016

2501750 50 (5 ShrF =T 4 i 1 NN

9. Once the graph levels off, go back to the OxyCycler window, by clicking the Back button.

T

o || ASK
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10. Double click the reading next to ZERO to open the Chamber 1 Zero popup window.

Fle System Fedpe Evertloge Trend ot View Took Fp

Last Recipe Downloaded
Chambers off

Select Chamber/Parameter
Ml C S
- Chamber 1 Chamber 3 Monitor

~

i,
o
=
o
3]
>
Q
>
X
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ZERD On ZERD oif 02ZERD (i
ZERD 02 SPAN 0ff SPAN oif 02 SPAN oif
SPAN 2100 Chamber 2 Chamber 4 C02ZEROD oft
ZERD 0f ZERD oif CO2 SPAN off
TEMP. OFFSET [Not &ppicable
SPAN aff SPAN aif

Always do the ZERO calibration before the SPAN calibration.
The SPAN effects the ZERO the ZERO does not effect the SPAN.

11. In the Chamber 1 Zero popup window, adjust the ZERO reading up or down so that the
Process reads 0.0 and then click Send. The ZERO function corresponds with the Process
reading. The amount the ZERO function is changed, is the amount the Process will

change.

Example: If the Process field shows 0.1 and the ZERO field shows 0.3, changing the ZERO
field to 0.2 will bring the Process field down to 0.0.

Last Recipe Downloaded

Chambers off
Process
Select Chamber/Parameter
oeeie = s |
e Chamber 1 Chamber 3 Monitor
ZERD On ZERD oif 02ZERD oif
ZERD 02 SPAN off SPAN oif 02 SPAN oif
SPAN 2100 Chamber 2 Chamber 4 Co2ZERD o

ZERD off ZERD i CO2 SPAN aif

TEMP. OFFSET Not Appicable
SPAN off SPAN off

Always do the ZERO calibration before the SPAN calibration.
The SPAN effects the ZERO the ZERO does not effect the SPAN.

Chamber 1
ZEROD

0.2

Range: 9999  to3000.0

ool |t
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12. Once the ZERO function has been calibrated it must be shut off. To do this double click the
reading next to ZERO underneath the Chamber 1 heading.

File System Recpe Eventlogs TrendPlot View Tools Help
Last Recipe Downloaded
Chambers off
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Select Chamber/Parameter
o = s |
e Chambe: 1 Chamber 3 Monitor
oas n ZEROD off 02ZERD off
ZEROD 02 off SPAN off 02 SPAN off
SPAN 2100 Chamber 2 Chamber 4 C02ZEROD ot
ZERD ot ZERD off CO2 SPAN aft
TEMP. OFFSET Not
SPAN off SPAN off
Always do the ZERO calibration before the SPAN calibration.
/ The SPAN effects the ZERO the ZERO does not effect the SPAN.

13. Once the popup window opens, change the ZERO State to Off and click Send.

Last Recipe Downloaded
Chambers off

Select Chamber/Parameter

. = s |
e Chambe: 1 Chamber 3 Monitor
ooas ZERD [ ZERD off 02ZERD off
ZERD 02 SPAN oif SPAN off 02 SPAN off
SPAN 2100 Chamber 2 Chamber 4 Co2ZERD oft
ZERD i ZERD off CO2 SPAN aft

TEMP. OFFSET Mot Applicable

SPAN off SPAN off

Always do the ZERO calibration before the SPAN calibration.
The SPAN effects the ZERO the ZERQ does not effect the SPAN.

covel| oo
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SPAN Calibration:

1. Wait approximately 3-4 minutes between the calibration of the ZERO and the calibration
of the SPAN. While calibrating Chamber 1, either wait 3-4 minutes, or go through and
calibrate all other chambers. Use the same process for all sensors as was used for
Chamber 1.

2. After 3-4 minutes (or after calibrating the sensors to ZERO on all other chambers) begin
SPAN calibration for Chamber 1.
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3. Double click the reading next to SPAN underneath the Chamber 1 heading.

Fle System Recpe Evertlogs IrendPIot View Toos Help

Last Recipe Downloaded
Chambers off

Select Chamber/Parameter

e 2 s |
T Chamber 1 Chamber 3 Monitor
| [ ZERQ o ZERD ot o2zERQ | Of

ZEROD 02 SPAN off SPAN 0ff 02 SPAN 0ff

SPAN 2100 M Chamber 4 €02 ZERD o

ZERD O ZERD Off €02 SPAN 0
TEMP. DFFSET [Not Appicable

SPAN off SPAN off

Always do the ZERO calibration before the SPAN calibration.
The SPAN effects the ZERO the ZERO does not effect the SPAN.

4. Once the popup window opens, change the SPAN State to On and click Send. This will
turn on the span function.

Last Recipe Downloaded
Chambers off

Select Chamber/Parameter

o | s |
Chamber 1 Chamber 3 Monitor

e

Process:

ZERD off ZERD off 02ZERD off
ZERD 02 SPAN off SPAN oif 02 SPAN oif
SPAN 2100 Chamber 2 Chamber 4 Co2ZERD o
ZEROD Off ZEROD ot CD2 SPAN aif
TEMP. OFFSET Not Appicable
SPAN off SPAN off

Always do the ZERO calibration before the SPAN calibration.
The SPAN effects the ZERO the ZERO does not effect the SPAN.

SPAN
State

ool |t
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Sensor Calibration

5. Adjust the SPAN CAL GAS flowmeter on the front panel to read

200cc.

6. Go back to the computer, wait for the Process reading to level off
(1-2 minutes). You can tell the sensor is reading only the span
calibration gas when the Process reading on the Calibration screen

BioSpherix OxyCycler Model A84

becomes stable and the reading levels out.

7. Another way to watch the Process reading, is to use the Trend Plot
window. To open the Trend Plot window, click on the Trend Plot tab

in the toolbar and select Graph.

Recipe Ewent Logs Iﬁlﬁﬂ Views Tools Help
P

Bom Settings...

Export GGraph Data

Span Calibration Flow Meter

8. The Trend Plot window will display the Process reading with a graph. From the pull down
menu, on the Trend Plot window, select Chamber 1. (Window may vary slightly from

picture below.)

File System Recipe Eventlogs TrendFPlot View Tools Help
oo | [AER
Chamber 1:Setpoint(]
e 90
80
70
60
50
40
30
20
1 O Move
A
v
0
13:30 14:00 +
19 Tue Apr 2016 —
Move < » — Resolution
1250pts/set, 2500 total ShinkF actor=1.44 i | ICOMMUNICATING S 0541

9. Once the Process has leveled, go back to the OxyCycler window by clicking the Back

button.

T~

T Back

Alarm

oK
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10. Double click the reading next to SPAN to open the Chamber 1 SPAN popup window. o)
Fle System Redpe Evertlogs Trend FIok View Took Fel =Ty
Last Recipe Downloaded

e o
§
Select Chamber/Parameter o
s = —sw | &
Process: Chamber 1 Chamber 3 Moritor -
— ZERD o ZERD o 022ER0 o g
T~ zro a2 SPAN On SPAN oif 02 5PAN oif O
SPAN 2100 Chamber 2 Chamber 4 C02ZERO| O >
ZERD ot ZERO ot €02 SPAN ot ><

TEMP. OFFSET Hot Appicable
SPAN aif SPAN oif O

Always do the ZERO calibration before the SPAN calibration.
The SPAN effects the ZERO the ZERO does not effect the SPAN.

11. In the Chamber 1 SPAN popup window, adjust the SPAN reading up or down so that the
Process reads the exact O2 percentage that is in the CO2/02 mix (see the certificate on
the compressed mix for the exact percentage of oxygen) and then click Send.

The SPAN corresponds with the Process, but not the same way as the ZERO does, itis a
more coarse adjustment.

Last Recipe Downloaded
(Chambers off

Process
Select Chamber/Parameter
Process: Chamber 1 Chamber 3 Monitor

ZERD oif ZERD oif 02ZERD ot
ZERD 02 SPAN On SPAN aif 02 SPAN aif
SPAN 2100 Chamber 2 Chamber 4 C02ZERD ot
ZERD i ZEROD it CO2 SPAN aft
TEMP. OFFSET Not Appicable
SPAN off SPAN aff

Always do the ZERO calibration before the SPAN calibration.
The SPAN effects the ZERO the ZERO does not effect the SPAN.

Chamber 1
SPAN

210.0

Range:-3339 1030000

oot | _tioe
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12. Once the SPAN function has been calibrated it must be shut off. To do this double click the
reading next to SPAN underneath the Chamber 1 heading.

Fle Sysiem Recpe Evertlogs TrendPlot View Tooks Help
Last Recipe Downloaded
Chambers off

Select Chamber/Parameter

ey . _sw |
Process: Chamber 1 Chamber 3 Monitor
B
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<
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>
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ZERD off ZERD Off 02 ZERD Off
ZERO 02 SPAN On SPAN Off 02 SPAN Off
SPAN 2100 mym{ Chamber 4 co2zero|  of
ZEROD off ZERD Off C02 SPAN Off
TEMP. OFFSET Mot Applicable
SPAN off SPAN off

Always do the ZERO calibration before the SPAN calibration.
The SPAN effects the ZERO the ZERO does not effect the SPAN.

13. Once the popup window opens, change the Span State to Off and click Send.

Last Recipe Downloaded
Chambers off

Select Chamber/Parameter
o = s |
e Chambe: 1 Chamber 3 Monitor
(— zERO oif zERD off o2zero | Of
ZERD 02 SPAN On SPAN off 02 SPAN off
SPAN 2100 Chamber 2 Chamber 4 C02ZEROD ot
ZERD oif ZERD oif cozsPan|  Off
TEMP. OFFSET Not Appicable
SPAN oif SPAN off

Always do the ZERO calibration before the SPAN calibration.
The SPAN effects the ZERO the ZERQ does not effect the SPAN.

covel| oo
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BioSpherix OxyCycler Model A84 Sensor Calibration

14. Turn the Control back on when finished with the actuator pod(s) calibration. Click the
Control button.

File System Recips Eventlogs TrendFlot View Tools Help
Last Recipe Downloaded

(Chambers off

Select Chamber/Parameter
Charnber 1 v

TR Chambe: 1 Chamber 3 Monitor
ZERD off ZERD ot 02ZERD ot

ZERD 02 SPAN oif SPAN aif 02 SPAN aif
SPAN 2100 Chamber 2 Chamber 4 C02 ZERD oft

ZERD i ZEROD it CO2 SPAN aff

TEMP. OFFSET Mot éppiicable

SPAN off SPAN aff

Always do the ZERO calibration before the SPAN calibration.
The SPAN effects the ZERO the ZERO does not effect the SPAN.

15. Double click the reading underneath Control Mode to open the Chamber 1 Control Mode
window.

Fle System Recps EvertLogs Trend ot View Took Fel

Last Recipe Downloaded
Chambers off

Select Chamber/Parameter
Charmber 1 A

Pracess:
Contral Mode
Setpoint. Manual
20
Control Up Control Down
0.000% 0.000%

Set at 0 if Control Mode = Manual

v4.2 d092217
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Sensor Calibration

BioSpherix OxyCycler Model A84

16. Change the Chamber 1 Control Mode to Auto and click Send.

Last Recipe Downloaded
Chambers off

Select Chamber/Parameter
Chamber 1 e
Process:

— Control Mode

Setpoint: Manual

Contral Up Contral Down
0.000% 4780%

Set at 0 if Control Mode = Manual

Chamber 1
‘ontrol Mode

Manual -

17. Repeat both the zero calibration and the span calibration procedures for all the chambers.

82
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BioSpherix OxyCycler Model A84 Sensor Calibration

Calibration of Monitor Pod
Preparations for Calibration of Monitor Pod Oxygen Sensor:

1. If you haven’t done so already, connect the compressed nitrogen and the compressed
carbon dioxide/oxygen mix gas supplies to the unit.

2. Open the regulators to 0-40 PSIG. Use the check valves on the front of the unit to check
that the gas is connected properly. Make sure to close the bleed valves after confirmation.
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A\ WARNING

DO NOT exceed 40 PSIG or damage will occur to the unit.

3. Stop controlling with the actuator pod that is attached to the same chamber as the monitor
pod. To do this, click the Control button.

Tle Gystem Recpe EvertLogs TrendFIot View Took Help
Last Recipe Downloaded
Charmbers off

Select Chamber/Parameter
Charnber 1 |

Control Mode:
Setpoint Bulo

Control Up Contral Down

0.000% 7.591 %

Set at 0 if Control Mode = Manual
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4. Select the proper chamber in the Select Chamber/Parameter pull down menu.

Select Chamber/Parameter E

Chamber 2
Chamber 3
Chamber 4

Fle Sysiem Recpe Evertlogs TrendPlot View Tooks Help
Last Recipe Downloaded
Chambers off

Setpoin
2| Moniter 02
Monitar CO2

<
e)
<
[0
e,
e}
=
o
o
>
Q
>
X
o

0.000% 4780%
Set at 0 if Control Mode = Manual

5. Double click the reading underneath Control Mode to open the Chamber 1 Control Mode
window.

Fle System Recipe Eventlogs IrendPlot view 100 Help
Last Recipe Downloaded
Chambers off

Select Chamber/Parameter

Charnber 1 -
Pracess:
Control Mode
Setpoint: it
210
Control Up Control Down
0.000% 13728%

Set at 0 if Control Mode = Manual
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BioSpherix OxyCycler Model A84

Sensor Calibration

6. Change the Chamber 1 Control Mode to Manual in the pull down menu and click Send.

Last Recipe Downloaded
Chambers off

Select Chamber/Parameter

Chamber 1 <

0000% 13.043%

Set at 0 if Control Mode = Manual

ontrol Mode:
uta
210
n

7. Make sure that the Control Up and the Control Down are both reading 0.000%.

8. If either one or both don’t read 0.000%, then double click the number in either column to
bring up the popup window, adjust the number to 0 and click Send.

Control

UP\

Control UP
0,000 X

Control Down

Gz _—

Set at 0 if Control Mode = Manual

Control

Down
/

Set Control UP and Control Down to 0.000%

v4.2 d092217

85

v
@
<
o
i,
o
=
o
3]
>
Q
>
X
@)




Sensor Calibration BioSpherix OxyCycler Model A84

ZERO Calibration of the Remote Oxygen Sensor:

1. Click the Calibration button.

File System Recpe Eventlogs TrendPlot View Tools Help
Last Recipe Downloaded

<
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o
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o

Chambers off /
Select Chamber/Parameter
Chamber 1 =
Pracess:
Control Mode
Setpoint: s
210
Control Up Control Down
0.000% 750 %

Set at 0 if Control Mode = Manual

2. Under the Select Chamber/Parameter heading, click which sensor to calibrate. The
following example will explain how to calibrate the Monitor O2.

Fle Sysiem Recpe Evertlogs TrendPlot View Tooks Help
Last Recipe Downloaded
Chambers off

Select Chamber/Parameter

CTatert 5 s |
\ Charnber 1 ~ Chamber 1 Chamber 3 Monitor

Charmber 2

Chamber 3 ZERO Oif ZEROD orf 02 ZERO Off
Chamber 4

SPAN Off SPAN off 02 SPAN off

Maonitor COZ

€02 ZERD ot
Monitor Ternp L Chamber 2 Chamber 4
Manitor RH o ZERD Off ZERD off €02 SPAN Off
TEMP. OFFSET Nol Appicable
SPAN off SPAN off

‘Always do the ZERO calibration before the SPAN calibration.
The SPAN effects the ZERO the ZERO does not effect the SPAN.
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BioSpherix OxyCycler Model A84 Sensor Calibration

3. Under the Monitor heading, double click the reading next to 02 ZERO.

Fle System Recpe Eventlogs TrendPlot Visw Tooks Help

Last Recipe Downloaded
Chambers off

Select Chamber/Parameter

o | s |
e Chamber 1 Chamber 3 Monitor
e

v
<
[0
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o
=
o
3]
>
Q
>
X
@)

ZERD off ZERD off 02ZERD off
ZERD 02 SPAN off SPAN oif 02 SPAN oif
SPAN 2100 Chamber 2 Chamber 4 Co2ZERD o
ZEROD Off ZEROD ot CD2 SPAN aif
TEMP. OFFSET Not Appicable
SPAN off SPAN off

Always do the ZERO calibration before the SPAN calibration. \

The SPAN effects the ZERO the ZERO does not effect the SPAN.

4. Change the O2 ZERO State to On and click Send. This will turn on the zero calibration
function.

Last Recipe Downloaded
Chambers off

Select Chamber/Parameter

e - s |
Process: Chamber 1 Chamber 3 Monitor
s

ZERO O ZERD Off 02ZERD Off
ZERD 02 SPAN Off SPAN Off 02 SPAN Off
SPAN 1744 Chamber 2 Chamber 4 C02 ZEROD off
ZERD Off ZERD Off €02 SPAN Off

TEMP. OFFSET [Not Appicable

SPAN of SPAN [

‘Always do the ZERO calibration before the SPAN calibration.
The SPAN effects the ZERO the ZERQ does not effect the SPAN.

02ZERD

o |t
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Sensor Calibration BioSpherix OxyCycler Model A84

5. Adjust the ZERO CAL GAS flowmeter on the front panel of the unit
to read 200cc.

6. Go back to the computer, wait for the Process reading to level
off (1-2 minutes). You can tell the sensor is reading only the zero
calibration gas when the Process reading on the Calibration screen
becomes stable and the reading levels out.

7. Another way to watch the Process reading, is to use the Trend Plot
window. To open the Trend Plot window, click on the Trend Plot tab
in the toolbar and select Graph.

Recipe Ewent Logs Iﬁlﬁﬂ Views Tools Help
P

Bom Settings...

Export GGraph Data

Zero Calibration Flow Meter

8. The Trend Plot window will show the Process reading with a graph. From the pull down
menu, on the Trend Plot window, select Monitor. (Window may vary slightly from picture
below.)

o |[ASR

Chamber 1:Setpoint(]

60

50

40

30

20
10

"
v
v

0

13:30 14:00 H

19 Tue Apr 2016

— Resolution
Outside Grid Hove < P

2500175, 2500 (5 SHrF =T 41 i 1 NN

9. Once the graph levels off, go back to the OxyCycler window by clicking the Back button

T

o || ASK
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BioSpherix OxyCycler Model A84 Sensor Calibration

A\ NOTE

After closing the Trend Plot window the screen will revert back to Chamber 1.

10. Double click the reading next to ZERO to open the Monitor O2 Zero popup window.

Fl= Sysiem Recpe Cvertlogs TrendFIot Wiew Toos Help

Last Recipe Downloaded
Chambers off

Select Chamber/Parameter
o | _sew |
Chamber 1 Chamber 3 Monitor

Process:

v
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ZEROD Off ZERD Off 02 ZERD On

ZERD 0z SPAN off SPAN [ 02 SPAN aif

SPAN 1744 Chamber 2 Chamber 4 C02 ZERD orf

ZERD off ZERD off CO2 SPAN Off

TEMP. OFFSET Not Appicable
SPAN off SPAN oif

Always do the ZERO calibration before the SPAN calibration.
The SPAN effects the ZERO the ZERO does not effect the SPAN.

11. In the Monitor O2 Zero popup window adjust the ZERO reading up or down so that the
Process reads 0.0 and then click Send. The ZERO function corresponds with the Process
reading. The amount you change the ZERO function, is the amount the Process will

change.

Example: If the Process field shows 0.1 and the ZERO field shows 0.3, changing the ZERO
field to 0.2 will bring the Process field down to 0.0.

Last Recipe Downloaded
Chambers off

Process
Select Chamber/Parameter
Chamber 1 Chamber 3 Monitor

Process:

ZERD off ZERD off 02ZERD on
ZERD 02 SPAN off SPAN oif 02 SPAN oif
SPAN 1744 Chamber 2 Chamber 4 C02 ZERD orf
ZERD off ZERD off CO2SPAN | Off

TEMP. OFFSET Not Appicable
SPAN off SPAN oif

Always do the ZERO calibration before the SPAN calibration.
The SPAN effects the ZERO the ZERO does not effect the SPAN.

Manitor 02

Range: 999.9 o 3000.0
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Sensor Calibration BioSpherix OxyCycler Model A84

12. Once the ZERO function has been calibrated, the ZERO function can be shut off. To do
this, double click the reading next to 02 ZERO under the Monitor heading.

File System Recpe Eventlogs TrendPlot View Tools Help
Last Recipe Downloaded

Chambers off
Select Chamber/Parameter
oo = s |
e Chambe: 1 Chamber 3 Monitor
. ZERD off ZERD off 02ZERD [
ZERD 02 SPAN oif SPAN off 02 SPAN off
SPAN 1744 Chamber 2 Chamber 4 C02ZERD ot
ZERD i ZERD off CO2 SPAN aft
TEMP. OFFSET Not Appicable
SPAN off SPAN off

Always do the ZERO calibration before the SPAN calibration.

The SPAN effects the ZERO the ZERQ does not effect the SPAN. \

13. Once the popup opens, change the Span State to Off and click Send.

Last Recipe Downloaded

Chambers off
Select Chamber /Parameter
oo = s |
e Chamber 1 Chamber 3 Monitor
| T ZERD ot ZERD ot 02zERQ | On
ZERD 02 SPAN oif SPAN oif 02 SPAN oif
SPAN 744 Chamber 2 Chamber 4 C02ZERD ot
ZEROD o ZERD off C02 SPAN oif
TEMP. OFFSET [Not Appicable
SPAN oif SPAN off

‘Always do the ZERO calibration before the SPAN calibration. /

The SPAN effects the ZERO the ZERO does not effect the SPAN.

02ZERD
State

B || [ B
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BioSpherix OxyCycler Model A84 Sensor Calibration

Calibration of Carbon Dioxide Sensor
Preparations for Calibration of Monitor Pod Oxygen Sensor:

1. If you haven’t done so already, connect the compressed nitrogen and the compressed
carbon dioxide/oxygen mix gas supplies to the unit.

2. Open the regulators to 0-40 PSIG. Use the check valves on the front of the unit to check
that the gas is connected properly. Make sure to close the bleed valves after confirmation.

v
@
<
o
i,
o
=
o
3]
>
Q
>
X
@)

A\ WARNING

DO NOT exceed 40 PSIG or damage will occur to the unit.

ZERO Calibration of Carbon Dioxide Sensor:

1. Click the Calibration button.

Fle System Recpe Evertlogs TrendPlot Wiew Toos Help

Last Recipe Downloaded
Chambers off

Select Chamber/Parameter
Chamber 1 -
Process:

oas Contiol Hode

Setpoint: Maral
210

Cantrol Up Control Down
0000% 0.000%

Set at 0 if Control Mode = Manual
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Sensor Calibration BioSpherix OxyCycler Model A84

2. Under the Select Chamber/Parameter heading, click which sensor to calibrate. The
following example will explain how to calibrate the Monitor CO2.

File System Recpe Eventlogs TrendPlot View Tools Help
Last Recipe Downloaded
Chambers off

Select Chamber/Parameter

Tl 2 s |
Chamber 1 A Chamber 1 Chamber 3 Monitor

Chamber 2 zero it zero it o2zemo | oOf

Chamber 3

Charnber 4

oif aif aif
P SPAN SPAN 02 SPAN
CO2ZERD|  Of
Wonitor Ternp - Chamber 2 Chamber 4
Monitor RH v ZERD oif ZERD off co2SPAN | Off
TEMP. OFFSET Not Appicable
SPAN off SPAN off

Always do the ZERO calibration before the SPAN calibration.
The SPAN effects the ZERO the ZERQ does not effect the SPAN.

3. Under the Monitor heading, double click the reading next to CO2 ZERO.

Fle Sysiem Recpe Evertlogs TrendPlot View Tooks Help
Last Recipe Downloaded
Chambers off

Select Chamber/Parameter

Manitor CO2 -

e Cranber 1 Chanber 3 oro s | |
| 4mPRM

ZERD Off ZERD Off 02ZERO Off
ZERD 10PPM SPAN Off SPAN off 02 SPAN off
SPAN 10511 FPM Chamber 2 Chamber 4 C02 ZERD o

ZERD Off ZERD off €02 SPAN Off
TEMP. OFFSET [Not Appicable

SPAN off SPAN off

‘Always do the ZERO calibration before the SPAN calibration.
The SPAN effects the ZERO the ZERO does not effect the SPAN.
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4. Change the CO2 ZERO State to On and click Send. This will turn on the zero calibration

Last Recipe Downloaded ]
Chambers off 2
—
Select Chamber/Parameter —_—
e = s | 9
Process: Chamber 1 Chamber 3 Monitor >
| [ ZERQ o ZERD o o2zERO | Of (@)
ZEROD 02 SPAN off SPAN 0ff 02 SPAN 0ff ;\
SPAN 2100 Chamber 2 Chamber 4 CO2ZEROD ort O

ZERD off ZERD o CO2 SPAN oif
TEMP. OFFSET [Not Appicable
SPAN off SPAN off

Always do the ZERO calibration before the SPAN calibration.
The SPAN effects the ZERO the ZERO does not effect the SPAN.

ZERD
State

5. Adjust the ZERO CAL GAS flowmeter on the front panel of the unit
to read 200cc.

6. Go back to the computer, wait for the Process reading to level o
off (1-2 minutes). You can tell the sensor is reading only the zero | cc/min
calibration gas when the Process reading on the Calibration screen ‘
becomes stable and the reading levels out.

7. Another way to watch the Process reading, is to use the Trend Plot
window. To open the Trend Plot window, click on the Trend Plot tab
in the toolbar and select Graph.

Recipe  Event Logs Iﬁlﬁﬂ View Tools Help
\ -

Do Settings...

Export Graph Data

Zero Calibration Flow Meter
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8. The Trend Plot window will show the Process reading with a graph. From the pull down
menu, on the Trend Plot window, select Monitor. (Window may vary slightly from picture
below.)

Fle System Recpe Eventlogs TrendPlor View Took Felp

Last Recipe Downloaded
Chambers off

Chamber 1:Setpoint(]
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9. Once the graph levels off, go back to the OxyCycler window, by clicking the Back button.

\ o= ‘ Alarm

™ Back OK

A\ NOTE

After closing the Trend Plot window the screen will revert back to Chamber 1.
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BioSpherix OxyCycler Model A84 Sensor Calibration

10. Double click the reading next to ZERO to open the Monitor CO2 Zero popup window.

Fle System Recpe Evertlogs IrendPIot View Toos Help

Last Recipe Downloaded
Chambers off

Select Chamber/Parameter
v = s |
Chamber 1 Chamber 3 Monitor

Process:
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ZERD off ZERD off 02ZERD off
ZERD 10PPM SPAN off SPAN oif 02 SPAN oif
SPAN 10611 FPM Chamber 2 Chamber 4 €02 ZERD On
ZERD off ZERO oif cozsPaN|  Off
TEMP. OFFSET [Not Appicable
SPAN off SPAN off

Always do the ZERO calibration before the SPAN calibration.
The SPAN effects the ZERO the ZERO does not effect the SPAN.

11. In the Monitor CO2 Zero popup window adjust the ZERO reading up or down so that
the Process reads 0 ppm (parts per million) and then click Send. The ZERO function
corresponds with the Process reading. The amount the ZERO function is changed, is the
amount the Process will change.

Last Recipe Downloaded
Chambers off

Select Chambe: /Parameter
e C S
Process: Chamber 1 Chamber 3 Monitor
| ameRe ZERD off ZERD oif 02ZERD off
ZERD 10PPM SPAN off SPAN off 02 SPAN off
SPAN 10511 PPM Chamber 2 Chamber 4 C02ZERO On

ZERD 0f ZERD oif CO2 SPAN off
TEMP. OFFSET [Not &ppicable
SPAN aff SPAN aif

Always do the ZERO calibration before the SPAN calibration.
The SPAN effects the ZERO the ZERO does not effect the SPAN.

Manitor CO2
ZERD

[0l

Fange: -3333 PPM to 30000 PPM
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12. Once the ZERO function has been calibrated, the ZERO function can be shut off. To do
this, double click the reading next to CO2 ZERO under the Monitor heading.

Fle System Recpe Evertlogs TrendPlot View Tools Help

Last Recipe Downloaded
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Chambers off
Select Chamber /Parameter
oo = s |
e Chamber 1 Chamber 3 Monitor
|7 ZERD o ZERD af 022ZERD af
ZERD 10PPM SPAN oif SPAN oif 02 SPAN oif
SPAN 10611 FFM Chamber 2 Chamber 4 €02 ZERD On
ZERD oif ZERO off cozsPaN|  Off
TEMP. OFFSET [Not Appicable
SPAN oif SPAN off
‘Always do the ZERO calibration before the SPAN calibration.
The SPAN effects the ZERO the ZERO does not effect the SPAN.

13. Once the CO2 ZERO popup opens, change the CO2 ZERO State to Off and click Send.

Last Recipe Downloaded

Chembers off
Select Chamber /Parameter
e C O
Process: Chambe: 1 Chamber 3 Monitor
o amed ZERD oif ZERD oif 02ZERD off
ZERD 10PPM SPAN off SPAN off 02 SPAN off
SPAN 10511 PPM Chamber 2 Chamber 4 C02ZEROD  On

ZERD ot ZERD off C02 SPAN off
TEMP. OFFSET [Not Appicable
SPAN off SPAN off

Always do the ZERO calibration before the SPAN calibration.
The SPAN effects the ZERO the ZERO does not effect the SPAN.

CO2ZERO
State
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Span Calibration of Carbon Dioxide Sensor:

1. Double click the reading next to CO2 SPAN underneath the Monitor heading.

Fle System Recpe Eventlogs TrendPlot Visw Tooks Help

Last Recipe Downloaded
Chambers off

Select Chamber/Parameter

o | s |
e Chamber 1 Chamber 3 Monitor
| dmePRM
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ZERD off ZERD off 02ZERD off
ZERD 10PPM SPAN off SPAN oif 02 SPAN oif
SPAN 10511 PPM Chamber 2 Chamber 4 Co2ZERD o
ZEROD Off ZEROD ot CD2 SPAN aif

TEMP. OFFSET Mot Applicable

SPAN of SPAN [

Always do the ZERO calibration before the SPAN calibration.
The SPAN effects the ZERO the ZERO does not effect the SPAN.

2. Once the CO2 SPAN popup window opens, change the CO2 SPAN State to On and click
Send. This will turn on the span function.

Last Recipe Downloaded
Chambers off

Select Chamber/Parameter

Monitor CO2 ~ _
Process: Chamber 1 Chamber 3 Monitor
| dmRRM

ZERO O ZERD Off 02ZERD Off
ZERD 10 PPM SPAN Off SPAN Off 02 SPAN Off
SPAN 10511 FPM Chamber 2 Chamber 4 C02 ZEROD off
ZERD Off ZERD Off €02 SPAN Off
TEMP. OFFSET [Not Appicable
SPAN off SPAN off

‘Always do the ZERO calibration before the SPAN calibration.
The SPAN effects the ZERO the ZERQ does not effect the SPAN.

COZSPAN

o |t
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Sensor Calibration BioSpherix OxyCycler Model A84

1 90

3. Adjust the SPAN CAL GAS flowmeter on the front panel to read
200cc.

4. Go back to the computer, wait for the Process reading to level off (1-2
minutes). You can tell the sensor is reading only the span calibration
gas when the Process reading on the Calibration screen becomes
stable and the reading levels out.

5. Another way to watch the Process reading, is to use the Trend Plot
window. To open the Trend Plot window, click on the Trend Plot tab
in the toolbar and select Graph.

Recipe Ewent Logs Iﬁlﬁﬂ Views Tools Help
P

Bom Settings...

Export GGraph Data

Span Calibration Flow Meter

6. The Trend Plot window will display the Process reading with a graph. From the pull down
menu, on the Trend Plot window, select Monitor. (Window may vary slightly from picture
below.)

Fle System Reche Evertlogs TiendPlot View Took Help

Last Recipe Downloaded
Chambes off

& |[AgR

Chamber 1:Setpoint(]

80
70
60
50
40

30

20
i@
A
v

0
13:30 14:00 H

19 Tue Apr 2016

2501750 50 (5 ShrF =T 4 i 1 NN
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BioSpherix OxyCycler Model A84 Sensor Calibration

7. Once the Process has leveled off, go back to the OxyCycler window by click the Back

button.
\\ = ‘ Alarm

[~ Back OK
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A\ NOTE

After closing the Trend Plot window the screen will revert back to Chamber 1.

8. Double click the reading next to SPAN to open the Monitor CO2 SPAN popup window.

Fle System Recpe Evertlogs IrendPIot View Toos Help
Last Recipe Downloaded
Chambers off

Select Chamber /Parameter
oo = s |
T Chamber 1 Chamber 3 Monitor

\ [F—— ZERO Off ZEROD off 02 ZERO off
ERD 02 SPAN On SPAN oif 02 SPAN oif

SPAN 2100 Chamber 2 Chamber 4 C02ZERD ot

ZERD off ZERO oif cozspan|  Off

TEMP. OFFSET [Not Appicable
SPAN off SPAN off

Always do the ZERO calibration before the SPAN calibration.
The SPAN effects the ZERO the ZERO does not effect the SPAN.
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Sensor Calibration BioSpherix OxyCycler Model A84

9. Inthe Monitor CO2 SPAN popup window, adjust the SPAN reading up or down so that the
Process reads the exact CO2 percentage that is in the CO2/02 mix (see the certificate on
the compressed mix for the exact percentage of oxygen) and then click Send.

The SPAN corresponds with the Process, but not the same way as the ZERO does, it is a
more coarse adjustment.

A\ NOTE

The reading on the computer is in PPM (Parts Per Million) and the number on the
certificate is a percentage. 1%=10,000ppm.
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Last Recipe Downloaded
Chambers off

Select Chamber/Parameter
e = __sw |
Process. Chamber 1 Chamber 3 Monitar

o TEmPRM ZERD ot ZERD [ 02ZERD [

ZERD -10PPM SPAN off SPAN Off 02 §PAN Off

SPAN 10511 PPM Chamber 2 Chamber 4 C02ZERD 0if
ZERD off ZERD oif co2SPAN|  On
TEMP. OFFSET [Not Applicable
SPAN off SPAN off

Always do the ZERO calibration before the SPAN calibration.
The SPAN effects the ZERO the ZERO does not effect the SPAN.

Manitor CO2
SPAN

10511

Range: -3333 PP to 30000 PPM
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BioSpherix OxyCycler Model A84 Sensor Calibration

10. Once the SPAN has been calibrated it must be shut off. To do this, double click the reading
next to CO2 SPAN underneath the Monitor heading.

Tle System Redps Evertlogs Trend ol Vew ook Fiefp

Last Aecipe Downloaded
Chambers off

Select Chamber/Parameter

Monitor COZ -
Process: Chamber 1 Chamber 3 Monitor
ZERD oif ZERD Off 02ZERD i3
ZERD A0 FPM SPAN oif SPAN oif 02 SPAN oif
SPAN 10511 PRM Chamber 2 Chamber 4 C022ZERD o
ZERD ot ZERD Off €02 SPAN On
TEMP. OFFSET [Not &pplicable
SPAN o SPAN aif

Always do the ZERO calibration before the SPAN calibration.
The SPAN effects the ZERO the ZERO does not effect the SPAN.

11. Once the CO2 SPAN popup window opens, change the CO2 SPAN State to Off and click
Send.

Last Aecipe Downloaded
Chambers off

Select Chamber/Parameter

e = s |
Process: Chamber 1 Chamber 3 Monitor
o TSMPRM

ZERD oif ZERO O 02ZERD O
ZERD 10 PPM SPAN off SPAN i3 02 SPAN i3
SPAN 10511 FPM Chamber 2 Chamber 4 CO2ZERD oif

ZERD it ZERO O €02 SPAN On

TEMP. OFFSET [Not Applicable
SPAN Ot

SPAN [ /

Always do the ZERO calibration before the SPAN calibration.
The SPAN effects the ZERO the ZERO does not effect the SPAN.

C02 SPaN

g |t
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Sensor Calibration BioSpherix OxyCycler Model A84

3 Calibration of Temperature Sensor

<

° 1. First, place an accurate thermometer into the chamber that the monitor pod is attached to.
°

3 2. Click the Calibration button.

E) File System Recpe Eventlogs TrendPlot View Tools Help

g Chambers off /

Q

> Select Chamber/Parameter

Set at 0 if Contral Mode = Manual

3. Under the Select Chamber/Parameter heading, select Monitor Temp.

File System Recipe Eventlogs TrendPlot View Tools Help

Last Recipe Downloaded
(Chambers off

Select Chamber/Parameter

St & _sew |
\ Champeri a Chamber 1 Chamber 3 Monitar

Chamber 2 ZERD oif ZERD off 02ZERD off
Chamher 3

Chamber 4 SPAN off SPAN off 02 5PAN Off
Monitor 02

Vonitor CO2 L Chamber 2 Chamber 4 Co2ZERO[  OF
Monitor RH & ZERD oif ZERD off Co2SPAN[  Of
TEMP_ OFFSET Nt Applicable

SPAN off SPAN off

Always do the ZERO calibration before the SPAN calibration.
The SPAN effects the ZERO the ZERO does not effect the SPAN.
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BioSpherix OxyCycler Model A84 Sensor Calibration

4. Observe the difference between the Process reading and the reading of the thermometer 5‘5
that is within the chamber. <
()
5. Change the TEMP. OFFSET so that the Process reads the same as the thermometer. 3
To do this, double click in the field next to TEMP. OFFSET and enter the reading on the =
thermometer. o
©
Flo System Redpe Evertlogs TrendPiot view Tooh Mol >
Oy g
%
[Select Chamber/Parameter O
e Chamber 1 Chamber 3 Monitor
7 ZERD an ZERO o 02ZERD o
ZERD Not &pplicable SPAN or SPAN Off 02 SPAN Off
\ PAN Mot Applicable Chamber 2 Chamber 4 C02 ZERD off
ZERO or ZERD Off CO2 SPAN 0if
TEMP. OFFSE 20 C
SPAN Off SPAN Off

Always do the ZERO calibration before the SPAN calibration.
The SPAN effects the ZERO the ZERO does not effect the SPAN.
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Sensor Calibration BioSpherix OxyCycler Model A84

Calibration of Relative Humidity Sensor

1. Attach the calibration tubing to the bleed barb on the front of the unit, labeled NITROGEN.

oee

Bleed barb yo ﬂ‘

BLEED BLEED
OUTLET OUTLET

'Cy C I el  model A84x0V

2. Attach the calibration chamber (which is attached to the calibration tubing) to the humidity
sensor on the monitor pod.

SN o0y
Asset 1: 122007-MON-70170

B

Calibration
Chamber

3. Open the bleed valve slightly, just until gas is heard expelling from the calibration chamber.

This will flood the humidity sensor with dry gas.

Bleed valve

104
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BioSpherix OxyCycler Model A84 Sensor Calibration

4. Now, on the computer, select the Calibration button.

Fie System Recips Eventlogs TrendPlot View Tools Help
Last Recipe Downloaded
Chambers off

Select Chamber/Parameter
Chamber 1 <

#
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<
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o
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>
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>
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Process
Control Mode
Setpoint: Manial
210
Control Up Control Down
0.000% 0.000%

Set at 0 if Control Mode = Manual

5. Under the Select Chamber/Parameter pull down menu, select Monitor RH.

Tle System Redps Evertlogs Trend ol Vew ook Fiefp

Last Aecipe Downloaded
Chambers off

Select Chamber/Parameter

SRt 3 S
Charmber 1 Chamber 1 Chamber 3 Monitor

Chamber 2 ZERD o ZEROD off 02ZERD off
Chamber 3
Chamber 4 SPAN [ SPAN arf 02 SPAN arf
Monitor 02
Monttor 02
C02ZERD|  Off

Monftor Tems g Chamber 2 Chamber 4

> ZEROD off ZERD ot CcO2SPAN[  OF
TEMP. OFFSET Not Applicable

SPAN o SPAN aif

Always do the ZERO calibration before the SPAN calibration.
The SPAN effects the ZERO the ZERO does not effect the SPAN.
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Sensor Calibration BioSpherix OxyCycler Model A84

6. Double click the reading next to ZERO to open the Monitor RH ZERO popup window.

Fle System Recpe Eventlogs TrendFlot View Took Help

Last Recipe Downloaded
Chambers off

Select Chamber/Parameter

N = _sew |
9 Chamber 1 Chamber 3 Monitar

<
e)
<
[0
e,
e}
=
o
o
>
Q
>
X
o

ZERD off ZERD off 02ZERD off
SPAN oif SPAN (i) 02 SPAN off
SPAN 2100 Chamber 2 Chamber 4 Co2ZERO on
ZERD i ZEROD off CO2 SPAN aff
TEMP. OFFSET [Not Applicable
SPAN off SPAN off

Always do the ZERO calibration before the SPAN calibration.
The SPAN effects the ZERO the ZERO does not effect the SPAN.

7. In the Monitor RH ZERO popup window adjust the number so that the Process reads 0
and then click Send.

Last Hecipe Downloaded
Chambers off

Select Chamber/Parameter

o E _saw |
o Chamber 1 Chamber 3 Manitar
A

ZERD oif ZERD off 02ZERD off
ZERD 23 SPAN oif SPAN off 02 SPAN off
SPAN 1255 Chamber 2 Chamber 4 €02 ZERO 0if

ZEROD oif ZERD off cozspan|  of
TEMP. OFFSET [Nt Appicable
SPAN off SPAN off

Always do the ZERO calibration before the SPAN calibration.
The SPAN effects the ZERO the ZERO does not effect the SPAN.

Maritor RH
ZERD

[2.3]

Range: -999.9 o 3000.0

Cancel Hebp

8. Close the NITROGEN bleed valve, remove the calibration tubing and the calibration
chamber.
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BioSpherix OxyCycler Model A84 Sensor Calibration

SPAN Calibration of Relative Humidty Sensor:

1. Wrap a damp paper towel around the humidity sensor. Make sure that the paper towel isn’t
dripping wet. Ring all of the excess water out before placing it over the sensor.

2. Allow time for the Process reading to level off.

3. Click the Calibration button.

Tle System Redps Evertlogs Trend ol Vew ook Fiefp

Last Aecipe Downloaded
Chambers off

Select Chamber/Parameter

e B S
Process. Chamber 1 Chamber 3 Monitar

as

i,
o
=
o
3]
>
Q
>
X
@)

ZERD oif ZERD Off 02ZERD i3
ZERD 02 SPAN oif SPAN oif 02 SPAN oif
SPAN 2100 Chamber 2 Chamber 4 C022ZERD o
ZERD ot ZERD Off €02 SPAN Off
TEMP. OFFSET [Not &pplicable
SPAN o SPAN aif

Always do the ZERO calibration before the SPAN calibration.
The SPAN effects the ZERO the ZERO does not effect the SPAN.

4. Under the Select Chamber/Parameter pull down menu, select the Monitor RH.

Fle System Recpe Eventlogs Trend Fiot View Took Hefp

Last Recipe Downloaded
Chambers off

Select Chamber/Parameter
Sl 2 _sew |
Chamber 1 Chamber 1 Chamber 3 Monitor
Chamber 2 ZERD of ZERO off 02ZERD off
Chamber 3
Charnber 4 SPAN oif SPAN [ 02 SPAN Off
Monitor 02
Monitor CO3
cozzero/  Off

Montor Tems = Chamber 2 Chamber 4

b ZEROD o ZERD aff C02 SPAN off
TEMP. OFFSET [Not Applicable

SPAN [ SPAN oif

Always do the ZERO calibration before the SPAN calibration.
The SPAN effects the ZERO the ZERO does not effect the SPAN.
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Sensor Calibration BioSpherix OxyCycler Model A84

5. Double click the reading next to SPAN to open the Monitor RH SPAN popup window.

File System Recpe Eventlogs TrendPlot Wiew Tooks Help
Last Recipe Downloaded
(Chambers off

Select Chamber/Parameter

S B B
Process. Chamber 1 Chamber 3 Monitar

~ — ZERD oif ZERD (i) 02 ZERD off
\K 23 SPAN off SPAN off 02 SPAN off
SPAN 1255 Chamber 2 Chamber 4 cozzero|  Off
ZERD off ZERD (i) co2spaM[  Of
TEMP. OFFSET [Nt Applicable
SPAN off SPAN off

Always do the ZERO calibration before the SPAN calibration.
The SPAN effects the ZERO the ZERO does not effect the SPAN.

6. Inthe Monitor RH SPAN popup window adjust the number so that the Process reads 100
and then click Send.

Last Recipe Downloaded
(Chambers off

Select Chamber/Parameter

oo = s |
Process Chamber 1 Chamber 3 Monitar
e

ZERD oif ZERD off 02 ZERD off
ZERD 23 SPAN oif SPAN (i 02 SPAN off
SPAN 1255 Chamber 2 Chamber 4 C02ZERO|  Oif
ZERD oif ZEROD off cozspaN|  aOf
TEMP. OFFSET [Nt Applcable
SPAN off SPAN off

Always do the ZERO calibration before the SPAN calibration.
The SPAN effects the ZERO the ZERO does not effect the SPAN.

Maritor RH
SPAN

125.5]

Fange: -933.9 10 3000.0

7. Once the SPAN reading has been calibrated, remove the damp paper towel.
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BioSpherix OxyCycler Model A84 System Operations

BioSpherix

11 System Operations

A\ NOTE

Prior to beginning any experiments with your system(s) it is important that you
review the “Data Logging” and “Trend Plotting” sections. These sections will
provide detailed descriptions of each feature as well as procedures on how to
store and backup your data.

A\ NOTE

Data logging is not setup to log your data automatically - this feature must be
enabled by the user. If the appropriate settings are not set prior to beginning
an experiment, then there will be potential for data loss.

A\ NOTE

By default, the trend plot graph will only store your data for 30 days and any data
that is older than 30 days will be deleted automatically, unless these settings are
manually changed.

Control Methods:

Static Control

Static control of critical cell variables allows users to program a single, specific setpoint that will
remain constant until the setpoint is changed or control is turned off. This is the standard control
method for variables that require constant, long term stability throughout an experiment.

Dynamic Control

Dynamic control of critical cell variables allows users to program variable setpoints over time,
throughout an experiment. Dynamic control is achieved through profiling. A profile allows users
to dynamically control one or more critical cell variable, while the remaining variables are held
constant. Detailed procedures on how to write profiles can be found in the “Writing Profiles”
section of this manual.

v4.2 d092217
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System Operations BioSpherix OxyCycler Model A84

Why Dynamic Control?

+ To adapt to the needs of cells as requirements change.
+ To simulate pathological conditions such as an acute transient exposure to specific levels
caused by a wound or a clot.

Conventional cell culture equipment offers only static control, but cells are not static, cells are
dynamic; cells change and environmental requirements change over time. This is one reason
why dynamic control of the cell environment is so important; the ability to match critical cell
variables with the constantly changing requirements of the cells.
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Another reason for dynamic control is to simulate physiologic conditions in the body under
various circumstances. Many experiments require precisely timed changes in critical cell
variables. Other common physiologic conditions can be simulated as well, such as an ischemic
or hypoxic exposure created by a pathologic event in the body such as a wound or a clot.
Dynamic environmental control of critical cell variables provides the means to simulate and
manipulate these and countless other physiological conditions.

Developing Profiles

Profiles are software programs and there are limitations to what a profile can do. Profile
limitations are most often associated with the time lag that occurs between various changes

in setpoints, this is the amount of time it takes to change a variable. The speed at which

a variable reaches each new setpoint is limited due to the gas infusion rate, gas supply
concentrations and the size of the culture chamber. There is generally no limit on how slowly a
variable can be changed.

Dynamic control of a variable also has the potential to affect other, static variables. During
static control, a single tune set will sufficiently control all of the variables, but the same tune set
may not be sufficient when there are dynamic changes overlaid.

For a detailed description of Tuning, see the “Tuning” appendix provided with this manual.

Therefore, during testing it is important to check the success of the dynamic variable(s) that
are addressed in the profile, as well as the static variables that are not addressed in the profile.
Dynamic control of variable #1 might work fine, but it might also change static variable #2. In
this case you may have to re-tune that control loop to compensate for this disturbance.

A common strategy in writing a profile is to program a repetitive control pattern, something that
is done over and over again. A good example of this is simulating intermittent hypoxia. Profiles
are limited to 20 control segments, so a repetitive control pattern of over 20 segments cannot
be programmed into one profile. However, a single profile can be repeated multiple times, or
the profile can be setup to run continuously. Very often the most efficient way to run a profile is
to program a single cycle and then simply repeat it multiple times.

After a profile is written, it should be tested, debugged and saved under a descriptive name so
that it can be easily repeated or reviewed.

12 v4.2 d092217



BioSpherix OxyCycler Model A84 System Operations

BioSpherix

Dynamic Control Examples

Keeping up with proliferating cell populations:
For a normal cell population that starts out small, at low density, with low oxygen consumption,
the initial controlled oxygen concentration might be optimal.

However, as the cell population doubles and doubles again and continues growing, the oxygen
consumption increases proportionately, and the initial static gas phase above the media may
not be sufficient to supply the cells with the increased demand for oxygen. So one of the

most widely used techniques of dynamic control is to simply raise the oxygen level in the gas
phase over time to prevent the depletion of oxygen caused by the exponentially increasing cell
population.

Testing a New Profile

In order to develop an assay with a dynamic hypoxia exposure that will induce apoptosis but
not necrosis, you write a concept profile. For example a hypoxic level of 2% oxygen for 1
hour; run it and see how it works. If this new profile induces necrosis, it indicates too much
hypoxia, too deep or for too long.

So you write new a profile where the hypoxia only goes down to 3% and another that goes
down to 4%. If you determine that either of these profiles help, then you can save it. If you
determine that each of these levels continues to induce necrosis, then the problem may be a
timing function.

So again, you write a new profile to test the time duration function. Starting with your initial
concept profile, instead of having 2% oxygen for one hour, try it for 30 minutes, then for 15
minutes. Run the profiles, compare results and deliberately write the profile that will do the job
that you want it to do.

The basic profile methodology is to start with a concept, modify it, compare results and
systematically reach the level where a profile will do the job that you want it to do.

v4.2 d092217
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System Operations BioSpherix OxyCycler Model A84

Single Setpoint Control

This section will describe how to use Single Setpoint Control in Chamber 1. Repeat the
following procedure for all of the other Chambers.

A\ NOTE

Do not continue with the “Single Setpoint Control” section of this manual until you
have read the “Communications” section and have properly installed the software
and hardware for the OxyCycler model A84 unit.

Preparation for Operation:

1.

Make sure that the compressed nitrogen and oxygen sources are connected to their
corresponding hose barbs on the back panel of the OxyCycler model A84 unit.

Open the regulators on the two compressed gas sources to 0-40 PSIG.

A\ WARNING

DO NOT exceed 40 PSIG or damage will occur to the unit.

Check to make sure that the gases are connected properly by using the bleed barbs on the
front panel of the unit. Open the bleed valve labeled NITROGEN on the front panel; if gas is
heard expelling out of the bleed barb, then the gas is connected properly. Once it is confirmed
that the gas is connected properly, then close the bleed valve. Repeat this process for both
control gases.

Make sure that all of the fans on the pods are running. If they are not running, then flip the
toggle switch on the side of the pod and the fan will begin to run.

Toggle switch

114
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System Operations

Single Setpoint Control:

1. Turn on the computer and open the OxyCycler program.

show how to set the Setpoint of Chamber 1.

2. Click the Control button.

In the following example we

Fle System Recpe Eventlogs TrendFlot WView Tooks Hefp

Last Recipe Downloaded
Chambers off

|~

Select Chamber/Parameter
Chamber 1 h

Process:
Control Made
Setpoint: Mamal
210
Control Up Control Dawn
0.000 % 6523 %

Set at 0 if Control Mode = Manual

Under the Select Chamber/Parameter pull down menu, select the Chamber 1.

File System Recpe Eventlogs TrendPlot View Tooks Help

Last Aecipe Downloaded
Chambers off

Select Chamber/Parameter
Chamber 1 -

Chatriber 2

Charniber 3
int Chamber 4
S| Monitar 02

Manitor CO2

Set at 0 if Control Mode = Manual

v4.2 d092217
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System Operations

BioSpherix OxyCycler Model A84

4. Double click in the Setpoint field to open the Chamber 1 Setpoint popup window.

File System Recpe Eventlogs TrendPlot Wiew Tooks Help

Last Recipe Downloaded
(Chambers off

\ Select Chamber/Parameter

Charnber 1 -
Pracess:
Loas Control Mode
Setpoint. Manual
20

Contral Up Control Down

0.000% £523%

Set at 0if Control Mode = Manual

5. Inthe Chamber 1 Setpoint popup window, change the Setpoint to the desired setpoint of
oxygen percentage in the Chamber 1. *The range for the Setpoint is 1-99.

Last Recipe Downloaded
(Chambers off

\ Select Chamber/Parameter
Charmber 1 -
Pracess:

Loas Control Mode

Setpoint: Ao
2.0

Contral Up Control Down

0.000% B3 %

Set at 0 if Control Mode = Manual

Chamber 1
Setpoint

21.0

Range: 0.2 to2100
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BioSpherix OxyCycler Model A84

System Operations

Double click the reading underneath Control Mode to open the Chamber 1 Control Mode

window.

File System Recpe Eventlogs TrendPlot View Tooks Help

Last Aecipe Downloaded
Chambers off

Select Chamber/Parameter
Chamber 1 -

Process:
Control Mode
Setpoint: Warusl
210
Control Up Control Down
0.000% B523%

Set at 0 if Control Mode = Manual

Change the Chamber 1 Control Mode to Auto in the pull down menu and click Send.

Last Recipe Downloaded
Chambers off

Select Chamber/Parameter
Chamber 1 <

Process
Control Mode
Setpoint: Manial
210
Control Up Control Down
0.000% 6523%

Set at 0 if Control Mode = Manual

Charber 1
Control Mode

Manual -

o |t
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System Operations BioSpherix OxyCycler Model A84

% Shutting Off Gas Control:

<

8 1. After using Single Setpoint Control shut off all of the gas control.
O

= 2. Click the Control button.

|

([0}

© R

> Chambers off //
(O]

? Select Chamber/Parameter

@) : m

Control Mode

Setpoint. Marual
210
Control Up Control Down
0.000% 6523%

Set at 0 if Control Mode = Manual

3. Under the Select Chamber/Parameter heading, select Chamber 1 in the pull down menu.

Select Chamber/Parameter
Chamber 1 -
~

Pl Gysiem Recpe Ewent Logs Trend Pt View Took Hel

Hecipe Downloaded
(Chamba

Set at 0 if Control Mode = Manual
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4. Double click the reading underneath Control Mode to open the Chamber 1 Control Mode
window.

TTe Svstem  Recpe Evertlogs Trend Pt View Took  Hep
Last Recipe Downloaded
Chambers off

Select Chamber/Parameter
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Chamber 1 <
Process:
Control Mode
Setpoint: Auto
270
Control Up Control Down
0.000 % 13728%

Set at 0 if Control Mode = Manual

5. Change the Chamber 1 Control Mode to Manual in the pull down menu and click Send.

Select Chamber/Parameter
Charnber 1 -
Process:
oas Control Mode
Setpoint: Ao
20

Control Up Control Down
0.000% 13043 %

Last Recipe Downloaded
Chambers off

Set at 0 if Control Mode = Manual

Chamber 1
Control Made
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System Operations BioSpherix OxyCycler Model A84

6. Make sure that the Control Up and the Control Down are both reading 0.000%.

7. If either one or both don’t read 0.000% then double click the number in either column to

bring up the popup window, adjust the number to 0 and click Send.

Control

UP — | Control UP Control Down

Set at 0 if Control Mode = Manual

\
~ 0000 % 0% — |

Control

Down
/

Set Control UP and Control Down to 0.000%

8. Repeat this process for all the other Chambers.
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BioSpherix

12 Writing Profiles

This section will describe how to use the profiling feature. Profiling allows the user to program
the controller to automatically increase and decrease gas levels in a specific amount of time.

Overview:

Profiling, also referred to as “ramp and soak,” is a significant feature of the Oxycycler model
A84, allowing the unit to monitor and control preset setpoints without continuous user
interaction.

Profiling consists of numerous segments, during which the gas(es) go from a previous
segment’s setpoint to the current segment’s setpoint, automatically increasing and decreasing
the gas levels in a specific amount of time.

A ramp and soak profile starts with the Ready Segment. The Ready Segment must be setup
before the software lets the user do any editing or make any changes with the other segments.
This prevents the user from forgetting to set information such as the Number of Cycles,
Continuous option and Tolerance Time-Out limit. Once the Ready Segment is created, the
additional segments can then be setup.

If the segment’s setpoint is set to increase gas levels, this is known as a “ramp segment.” If a
segment’s setpoint is set the same as the previous segment’s setpoint (to level off), it is known
as a “soak segment.”

Once the loop’s Control status is set to Run, the computer will launch the programmed
segments until the Number of Cycles to be completed is finished.

Once all the segments have been completed, the loop will then return to the Ready Segment.
If the profile is programmed to Repeat, then the segment will automatically run through the
cycle again. However, if it is not programmed to Repeat, then it will return to Ready Segment
until it is either Unassigned or the user runs the profile again.

v4.2 d092217
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Create a Profile:

1. First, a Profile needs to be created. Click on Tools and select Profile Editor.

File System Recpe Eventlogs TrendPIot Wiew

Last Recipe Downloaded 0 Profile Editor

Chambers off €L5200/ML5300 Profile Control

Select Chamber/Parameter
Chamber 1 <

Process:

Control Mode

<
e)
<
[0
e,
e}
=
o
o
>
Q
>
X
o

Setpoint:

Manual
210
Control Up Control Down
0.000% B7FERY

Set at 0 if Control Mode = Manual

2. Some initial parameters need to be setup. The first one is Input Type. Change the Input
Type to Linear/Pulse.

File  Edit Help
Segments Ready Segment
Fleady Segment
Input Type Themocouple/RTD 2 v Ready Event States
i [Themocouple/FTD 7 ] =
Display Format T‘E/ GIEH Qutput 1 [
RTD1 Output 2 On
_ Output3 | ™ On
Ready Setpoint W Of e min
Output5 | [ On
Number of Cycles 1 I Contiuous Dutats |~ on —
Tolerance Time-Out | 1[0 Output 7 | ™ On

Output8 [~ On

Output3 [~ On
Output10_| ™ On
Output 11 |~ On

Output12 |~ 0
Segments [] Output13 | O
Total Time [ 000

& Vien By Segment
" View By Tine

Pirk Graph

I Shaw Legend
I~ Show Names

Show Everts
W e
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3. Change the Display Format to -999.9-3000.0.

Fle Edt Help
Segments Ready Segment
Fieady Segment
Input Type LineardPule 2 HeadvlEwsol

Display Format 439 - 3000 - Detut 1 On ]~
e
3339 - 30000

i)
-9.999 - 30.000 3
-0.99% - 3.0000
1|00

Output3 | On
Output4 | On
Output5 | On
Output6 | On |

Ready Selpoint

Number of Cycles

Output7 | On
Output8 | On
Outputd |~ On
Output 10 | ™ On
Output 11 ; On
Output 12 On
Segments ] Output13 | ™ On ~

Total Time | 0:00

Tolerance Time-Out

v
@
<
o
i,
o
=
o
3]
>
Q
>
X
@)

& View By Seament
 View By Tine

Prirk Graph

I~ Shaw Legend
™ Show Names

Shaw Events
I S Triggers

4. Next, the Ready Setpoint will need to be changed. The Ready Setpoint is the Setpoint
where the profile will start and stop. In the following example the Ready Setpoint is
changed to 21.0. (Make sure that the Off is deselected.)

e Et Felp
Segments Ready Segment

Input Type Ready Event States

LineardPulse -

8399 - 3000.0

Output 1 On =~
Output 2 Oon
Output3 | On
Output4 | On
Output5 |~ On
Output6 | ™ On |
Tolerance Time-Out | 1[0 E:::::; ; E:
Outputd |~ On
Output 10 [~ 0On
Output 11_[ I~ 0On
Output 12 [~ On

Segments 0 Output13 [~ On ~

Total Time [ 0:00

Display Format

Ready Selpoint

Number of Cycles 1 I~ Continuous

& View By Segment
" View By Tine

Piirt Graph

[~ Shaw Legend
I~ Show Names

Show Events
I S Triggers
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5. Now, the Number of Cycles will need to be changed. The number of cycles determines
how many times the profile will run through its setpoints. Click in the box next to Number
of Cycles in order to assign the profile a specific number. In the following example the
Number of Cycles is set to 2. The number of cycles can also be set to continuous, which
would make the profile cycle through its setpoints continuously. In order to set the Number
of Cycles to Continuous, click in the box next to Continuous so a checkmark appears.

File Edt Help
Segments Ready Segment

Input Type Linear/Pulse: v Ready Event States

<
o)
<
[0
e,
o
=
o
3]
>
Q
>
X
o

T Display Format [smg 20000 <] Output 1 Tn ]~
Output 2 On
cady Setpoint [ 210 [ Of g::g::i ,’: g:

Munber of CyoloP~{_ 2 [~ Cotincus Quput 5 L[ 00 _|
Tolerance Time-Out | 1[0 Quiput7 | [ 0n

Output 8 | [ On
Output3 [~ On
Output 10 | [~ On
Output 11_| [ On
Output12 | ™ On
Segments [] Output13 [ " On

Total Time [ 000

= View By Segment
 Vien By Tine

Firk Gragh

I Shaw Legend
[ Show Names

Shon Events
I and Trggers

6. Change the graph to View By Time.

Fle Edt Help
Segments Ready Segment
Reardy Segment
Input Type Linean /Pulse: - Ready Event States
Display Format 999.9 - 3000.0 e Output 1 On ]~
Output 2 On
£ Qutput3 [ On
Ready Setpoint 20 I 0f Dutputd | 0n

Output5 [~ On
Output6 [~ On |

Tolerance Time-Out | 1:[00 gutuut; F En
utpu n

Output3 [~ On

Output 10| ™ On

Output11_| ™ On

Output12 [~ On
Segments 1] Qutput 13 | ™ On

Total Time [ 000

Number of Cycles 2 [~ Continuous

Ve By Segment
© Wiew By Ting

Piirt Gragh

I Shaw Legend
I Show Names

[~ ShowEvents
and Triggers
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7. Next, is adding segments. Right-click on the Ready Segment.

8. Click Add Segment.

Fle Edt Fel
Segments

Segments []
Total Time [ G:00

Insert Segment.

Ready Segment

1t Type LineardPulse A

Ready Event States

hay Format  [9393 om0 ] Ouiout ] {00
Output 2 On

. Output3 |I™ On

dy Setpoint 210 [ of Outputs | ™ On
B T e L
] Output7 | I~ On

Tolerance Time-Dut | 1 (00 Ouiput8 | On
Outputd |~ On

Output 10 | ™ On

Output 11_| ™ On

Output12_| ™ On

Output 13 [ On

 View By Seament
& View By Tine

Piirt Graph

[~ Shaw Legend
I Shaw Names

Shaw Events
I d Triggers

9. Click in the box next to Setpoint in order to change the setpoint to the desired value (make
sure that the Off check box next to Setpoint is deselected). In the following example the

setpoint value is changed to 10.

10. Leave the Segment Time at 0, this will ensure that the setpoint reaches 10 as quickly as

possible.

TTe EaE Felp
Segments

Segments 1
Total Time [ 000

= Rieady Segment
T~ Segment

Seqment 1
Segment Name [Segmert 1
Setpaint mo o
s nt 0:{oo

= fre
Cumulative T
Time

Tolerance ™ oif

Triggers

1 [Naore ~| I Laiched ¢ On

2 [Nore =] [ Laiched O

Events

1 [Nane ©on
2 [none Coon
3 [none Coon
4 [None « 0on

e

|«

ot
ot
ot
 oif

@ ot

« oif

 View By Segment
& View By Time:

Fiint Giaph |

1680

Setpoint

1248

100

Elapsed Time

™ Show Legend
[~ Shaw Names

Show Events
and Triggers

v4.2 d092217
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11. Next, add another segment. Right click on Segment 1 and select Add Segment.

File Edit Help
Segments Segment 1
= Rieady Segment Triggers
ntName  [Segment 1 1T <] Latched € on & oF
Insert Segment
Remove Ssgment M 100 I~ oi 2 [None ~] [ Latched ¢ on @ Of

Cut Seqment

nt :
Copy Seament o:[o0” Events

1 [None -] Con & of

2 [Meone x| Con &of

3 [n -] ©Con & of
Tallzerme " o one "

4 [Mone -] Con &of

Cumurative ]

Segments 1
Total Time [ 000

<
e)
<
[0
e,
e}
=
o
o
>
Q
>
X
o

F " Vien By Segment
200 & View By Time
175 £ Fiint Graph
£ E
5150
g E
o E
125
100 £ I~ Show Legend
[ Show Names
 ShowEverts

d T
Elapsed Time and Triggers

12. Change the Setpoint to 10.

G
Segments Segment 2
= Ready Segment

1 -Segment 1
0 Segment Name  [Segment 2 1 [None ~| [ Latched ¢ On & O

I~ ot 2 [None -] [ Latched ¢ On & OF

Triggers

Setpoint

t
Tament [l o
1 [Nere <] on @ of
Cumulative )
— 2 Nane < Con o
3 |n -] con & on
Tolerance o one i
# [Nane < con o
Segments T
Total Time [~ 000
[  View By Seament
: @ Viow By Time
175 £ Prink Graph
= E
g 150 F
g E
o E
12,5
100 £ I~ Show Legend
™ ShawNames
[ ShewEuents
dT
Elapsed Time and Triggers

128 v4.2 d092217



BioSpherix OxyCycler Model A84 Writing Profiles

13. Change the Segment Time to 1 hour. This will keep the setpoint at 10 for one hour.

Fle Edt Help
Segments Seament 2
= Ready Segment Triggers
15
Segment Name [Segment2 1 [Nore =] [ Laiched ¢ On @ ff
Setpoint 100 I~ off 2 |Nore w| I" Laiched " 0On & 0Off
S it
omen o Events
- ol “

Cumulative % 1 Jtlore OoRelot
Time: 2 |None x| Con & o

3 [None ~| Con o

Tolerance [T mor A

None ~| Con o

Segments 2

v
(c0)
<
o
©
o
=
—
Q0
(&)
>
®)
>
X
Total Time | 1.00 O

Fi " View By Seament
200 t @ View By Time
175 f Prirt Graph |
E E
2 150 £
o E
o E
125 £
100 & I~ Show Legsnd
I~ Show Names
s Show Events
I S Triggers

Elapsed Time

14. Add a third segment. Right click on Segment 2 and select Add Segment.

Fle Edt Help
Segments Seqment 2

= Rieady Segment Triggers
1 -Segent 1

F— 520 me Rl el Segnent 2 1 [Nore = [ Lached ¢ 0n & Of

Insert Segment it 100 I~ oif 2 |None v | I" Latched ¢ On @ Off

Remave Segmant
Lk Segment e HES Events
Copy Segment
. 1 |MNone A C0On & 0
tive T®
Time 2 |Nore A ©On & Dif

3 [n >l Con @ oo
Tolerance ~ 0if = "
4 [are >l Con @ oo

Segments H
Total Time [ 1:00

E  View By Seament
e & View By Tine
175 & Piirt Graph
= E
2 180
T E
[ E
125
0% [~ Shaw Legend
I Shaw Names
® Shaw Events
" r
dT
Elapsed Time and Triggers
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15. Change the Setpoint to 21.

Fle Edt Help
Segments Segment 3
= Ready Segment

1-Segment 1
o Segment Name  [Segment 3 1 [None ~| I Latched  On & OF

Triggers

Setpoint o 2 [None  =| [ Lached O & OF
t
s [0
" 1 [Nane = Con @ o
Cumulative 0
2 [Nore -] Con & of
3 [n -] Con &of
/ Tolerance e Oif o "
4 [None ~| Con & of

Seqments 3
Total Time [ 1.00

<
e)
<
[0
e,
e}
=
o
o
>
Q
>
X
o

Fé ] " Vien By Segment
200 £ & View By Tine
175 £ Pint Graph
E =
g 150
g E
w0 E
125 £
100 £ I~ Show Legend
I Show Names
B [~ Shon Events
d T
Elapsed Time =N Thagers
File  Edit Help
Segments Segment 3
= Rieady Segment Triggers
[ EeanctbanelySeonet 3 1 [None | [ Lached  ©oOn & 0K
Setpoint 20 [ o 2 [Nore = [ Latched " On & OfF
?ﬁ:;“gm 0% ’E Events
- (o) i«
e - 1 [Nane On & Of
2 |None -] Con & of
3 [N x| Con & of
_— Tolerance W ot <l "
4 |None -] Con & of

Segments 3
Total Time [ 1.00

=X 3 " Wien By Segment

200 £ @ View By Time

175 f Pt Graph
= £
5150
2 E
o E
125 £

100 £ I~ Show Legend

I~ Show Names

o K p E E Show Everts

W e

Elapsed Time
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17. Add a fourth segment. To do this, right click on Segment 3 and select Add Segment.

Fle Edit Help o
Segments Segment 3
= Ready Segment Triggers '8
1-Seament1 Segment Name [Gegment 3 1 [ 21 Lached = 0n & i
2- Segment 2 ore n E
bint 20 [ or 2 [None =] I Leiched ( On & Off
Insert Segment [
Remove Segmant
et [oefw et <))
Cut Seqment —
/ CopySeqment e 1 [Nane <] Con & on
v 2N ] Con @oi e
3 [n < con w o O
Tolerance v off °one " =
4 [None < con w o <
Segments 3 O
Total Time [ 100
Ed 4 " View By Seament
00 E @ View By Tine
175 £ Piirt Graph
= £
2150 ¢
= E
o E
125 £
100 & I™ Show Legend
™ Show Names
H Sho Events
v r
d T
Elapsed Time e
Fle Edt Help
Segments Segment 4
=i Resdy Segment Tiiggers
1-Segment1
2. Segment 2 Segment Name  [Segmert 4 1 [Nore <] I Latched  On & Off
3. Segment 3
s Setpoint 2.0 ot 2 |None ~| [ Latched " 0On & Off
St EEE Events
- (o “
— Cumulative T 1 |Nore = Tn QO

Ui 2 [Nane ~l Con @ oan
3 [none -~ Con o
™ oif

Tolerance
4 [None > Con & o
Segments 4
Total Time [ 100
= y © View By Segment
200 E & View By Time:
175 £ Fiint Graph_|
= £
£ 150 £
3 E
o E
125 £
100 I™ Show Legend
I Show Names
] Show Events

d T
Elapsed Time and Triggers
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19. Change the Segment Time to 1 hour.

Segments i
Total Time [ 200

— File Edit Help
() Segments Segment 4
© = Rieady Segment e
1-Segment 1
O 2 seamnz Segment Name [Seanmert 4 1 e =] I Lached € on @ of
3 -Segment 3
Setpoint 20 I~ o 2 [None ~| I Latched ¢ on & Of
—_
s v 3
() T oo Events
- ol “
O Gt — 1 [Nore on & of
> 1me 2 [Meone -] “on & on
3 [u ~| Con o
O — Tolerance % 0if one n
> 4 ore <l Con @ o

F3 " Vien By Segment

200 & View By Time

175 £ Fiint Graph
£ E
5150
g E
o E
125

100 £ I~ Show Legend

[ Show Names

] 5  ShowEverts

d T
Elapsed Time and Triggers

20. This profile will bring the Setpoint from 21 to 10 for one hour. Then, it will bring the Setpoint
up to 217 for one hour. The profile will do this twice because the Number of Cycles is 2.

21. Now, save the profile. Click on the File tab and select Save Profile As.

G Edit Help
Wew Profile | [ Scament4
Triggers
Open Profils Fis
pen Profiis From Contraller SegmentName [Segmerts ) [ | i o] (8 (G G
e Eelbont 20 [0 2 [None =] [ Latched (" On @ Of
m St [ Events
= 1 [Nane < Con @ o
Cumulative =
Time 2 [Nore - Con @ on
3 |None ~| ©on & o
Tolerance " o
4 |None - Con @ of
Seaments [ &
Total Time [ 200
F4 ® en By et
oo E @ View By Time
175 F Piirt Gragh
£ E
5150
& E
o E
125 £
100 £ I~ Show Legend
I~ Show Names
B i RS : E Shon Events
nd Triggers:
Elapsed Time iogr
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22. Name the profile and click Save.

23. Now that the profile is created and saved, exit the Profile Editor window. Click on the File

tab and select Exit.

EAER
biew Profile Segment 4
Triggers

Segment Name [Segment 4 1 [Nore ~| I Latched " 0On & Off

Open Profile From Controller

Save Profile Setpaint 20 o 2 [Nore =] [ Laiched " On @ Off
Save Profils As...

Prink s t :

tirk egmenl! [HES E—

Open Profile File

Time

- 1 [Nane Con @ o
Cumulative 5%
Time: 2 [none Coon @ o
3 [none Coon @ o
Tolerance ™ oif

4 [None Con & o

] lal e

Segments 4
Total Time [ 200

E4 © View By Seqment
e £ @ View By Time:
EE: Fiirt Graph |
E E
2 150 F
= E
2] E
125 £
100 £ I~ ShawLegend
[ Show Names
® B Show Events
d T
Elapsed Time and Triggers
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S Running a Profile:
<
1) 1. Under the Select Chamber/Parameter pull down menu select Chamber (#). The following
3 example will show how to run a profile on Chamber 1.
=
= 2. Click on the Tools tab and select Profile Control.
o
> Chambers off Control
x
O E
/ Pmcﬁ Control Mode
e [

Set at 0 if Control Mode = Manual

3. In the Profile column, right click next to the desired chamber and select Download.

E= CLS200/MLS300 Profile Control [Group1]

File ©Operation Setup Help /

Profile Status ‘ Segment Sengmen_t :I'ime Pr[oﬁle_TW
F F mber
Chamber 1 <Mone> <M/A>
Chamber 2 <Mone> <M/A>
Chamber 3 <Mone> chLLA

Chamber 4 <Mone>
Monitor 02 <Mone>
Monitor CO2 <Mone> <M/A>

Monitor Temp. <Mone> <M/A>
Mamit~ DU sManax FL RN
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4. Click the appropriate profile that was saved and click Open. Allow time for the computer to %
download the profile to the controller. <

()

5. When it has been downloaded the Status will change from N/A to Ready. 8
=

6. To run the profile, right-click on Ready in the Status column and then click on Run. The 5
Setpoint will change as the system runs through the profile. )

>

o

E= CLS200/MLS300 Profile Control [Group1] =13 =

File Operation Setup Help / O

Segmen_t _Time

Profile Time Cycl —]
R ini mber

Chamber 1 Profile L_Read Ready - Im
Chamber 2 <Mone> <N/A>
Chamber 3 <Mone> <M/A>

Profile Status Segment

Chamber 4 <Mone> <N/A>
Monitor 02 <Mone> <N/A>

Monitor CO2 <Mone> <N/A>

Monitor Temp. <None>» <N/ ) il
M mibe DL AManas M A Unassign -

How to Stop a Profile:

1. In the Profile Control window, in the Status column, right-click on Run for the desired
chamber.

2. Select Terminate.

"

X

E= CLS200/MLS300 Profile Control [Group1]
File ©Operation Setup Help

Profile Status Segment ‘ Sengmen_l Time Pr[oﬁle_T_ime ‘ -F_vcll_e
Chamber 1 Profile | Run Segment 1 00:00 h:m 02:00 h:m
Chamber 2 <Mone> <N/A>
Chamber 3 <Mone> <N /A
Chamber 4 <None> <N/A
Monitor 02 <None> <Nzg  Hod
Monitor CO2 <Mone> <N /A
Monitor Temp. <MNone> PUPL]  Terminate
: sManas

3. Then, right-click on Ready in the Status column and click Unassign.

E= CLS200/MLS300 Profile Control [Group1]

File Cperation Setup Help
Profile Status Segment Sengmen_l Time Pr[oﬁle_T_ime “l:_chIe =
F ¥ g

Chamber 1 Profile | Read Ready 02:00 h:m /
Chamber 2 <Mone> <N/A>
Chamber 3 <Mone> <N/A] Run
Chamber 4 <None> <N/A:
M onitor 02 <Mone> <N/A;

Monitor CO2 <None> <N/fA:

Monitor Temp. <None> <N/A: al
Mt~ DU sManax WA -

4. To exit this screen, click on the red x located in the upper right corner.
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Setting a Tolerance

Setting a tolerance in a profile segment suspends the segment time clock until the process
variable reaches the tolerance level, which is the Setpoint plus the Tolerance. Once the process
variable reaches the tolerance level, the segment time clock resumes and the profile progression
continues. If the Segment Time is set to one minute, the current profile segment will end one
minute after the process variable reaches the tolerance level. If Segment Time is set to 0:00,
the current profile segment will end immediately when the process variable reaches the tolerance
level and the next segment will begin.

<
o)
<
[0
e,
o
=
o
3]
>
Q
>
X
o

When Tolerance is set, the process variable is turned on 100% of the time, tuning parameters are
not used until the tolerance level is attained. This means that significant overshoot of the process
variable may occur, therefore setting a tolerance level short of the desired process variable is
standard practice.

Negative Tolerance is used when controlling from a low level to a higher level. For example, going
from 15% oxygen to 21% oxygen, setting a tolerance of -1 will start the segment time clock when
20% oxygen is attained.

Positive Tolerance is used when controlling from a high level to a low level. For example, going
from 21% oxygen to 15% oxygen, setting a tolerance of 1 will start the segment time clock when
16% oxygen is attained.

The most common use of tolerance is in a situation where a process variable must be maintained
for a certain amount of time, regardless of how long it takes to get there. For example, a hypoxia
exposure that requires a level of 9% oxygen for exactly three minutes:

*  When coming from an ambient level of 21% oxygen, it may take several minutes to reach
9% oxygen, depending on the size of the chamber. Normally, with segment time set at three
minutes, if it takes two minutes to reach 9%, the desired hypoxia exposure level of 9%
oxygen will only last one minute. By entering a tolerance of 1, the segment time clock will
only start when the oxygen level reaches 10%, keeping the desired process variable within
a 1% tolerance of 9% for the desired time, three minutes.

Another use of Tolerance is a situation where a certain process level must be attained as quickly
as possible and then immediately turned around to a new process level. For example, controlling
from an ambient level of 21% oxygen to 9% oxygen as quickly as possible and then immediately
going back to 21%:

*  With a Setpoint of 9%, Segment Time of 0:00 and Tolerance set to 1, once the oxygen level
is reduced from 21% to 10%, the Profile Segment will end and the new segment will begin.
Assuming the new Profile Segment Setpoint is 21%, the system will instantly turn around,
raising the oxygen level back to 271%.

The optimal tolerance will vary depending on the specific amount of overshoot that occurs for
each variable, therefore tests must be conducted to fine tune each profile to fit the specific needs
and the custom settings that are required.
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Tolerance is set by un-checking Tolerance Off and entering a tolerance level in the Tolerance
field. Tolerance levels can be positive or negative and must be whole numbers.

Tolerance Off

/

v
@
<
o
i,
o
=
o
3]
>
Q
>
X
@)

Fle Edit Help
Segments Segment 4
= Ready Segment Triggers
1-Segment 1
2- Segment 2 Segment Name  |Segment 4 1 [Nore =] Ffiched ¢ on @ Off
3-Segment 3 .
FE— Setpoint 20 oo I~ Laiched  On @ Off
Tolerance .
egment 1 :[o0
- s [T
. Con &0
Cumulative W
Ton @0
Ton @0
Tolerance 2 o
4 Nee | Coon @ o0f
Segments 4
Total Time 200
= © View By Seament
200 & View By Time
175 £ it Graph
= £
2150 ¢
5 E
o E
125 £
100 [~ Show Legend
™ Show Names
Show Events
5 3 -
d Ti
Elapsed Time CEITEERE

Tolerance Time-Out

Set a limit on how long the process variable can be outside the tolerance set for the segment
before the tolerance alarm occurs. If the process variable does not return within tolerance, the
tolerance alarm will recur after the tolerance alarm time elapses again. If the alarm persists, you
may want to reset the profile.
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13 Recipes

Arecipe is a collection of parameter settings from one or more controllers on a network saved in
a file. Recipes provide a powerful tool for automating operations and switching the configuration
of a system for a variety of processes.

Before you can create a recipe you will first need to create a recipe type. A recipe type is a group
of user selected variables that can be used within a recipe. Creating a recipe type allows you
to select specific parameters and indexes that you want to save within your recipe. The recipe
types are created by accessing the Recipe Type Builder screen.
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Recipe Type Builder Screen

The Recipe Type Builder screen contains a list of all parameters and indexes. While creating a
recipe type you can select specific parameters that you want to save within your recipe. The
Indexes and Parameters that are selected in the Recipe Type Builder screen determine what
the recipe will be able to change. For example: If you want your recipe to change the setpoint
and the control mode for chamber 1, then you will need to select Setpoint, Control Mode and
Chamber 1 in the Recipe Type Builder screen.

A recipe type can include parameters from many controllers, including any type of controller
that is configurable by WatView. Once the recipe type has been created you will now be able to
create a recipe which you will be able to download and use.

A\ NOTE

In order to keep the recipes simple to edit and fast to download include only the
parameters you need to change.

Create a Recipe Type

1. Click on Recipe in the toolbar and select Type Builder. This will open the Recipe Type
Builder screen.

£ WatView - [Control]

File Systern MiE&=® Eventlogs TrendPlot Wiew Tools Help

Last Recipe Mew

Chambers off Open
Save
Save As

Remove Select Chamber/Parameter

Ciowwnload |Chamher 1 j
Calendar Process:
= Control Mode
Setpoint: W anual

200
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Recipes BioSpherix OxyCycler Model A84

2. Inthe Recipe Type Builder window, select the tab for the particular type of controller

you want to include in this recipe type. In the following example we will select controller
CLS208-RS.

WatView - Recipe Type Builder, []
Fil=  Help

Operation Global| Digitallnputs| DigitaIDutputs| Alarms| Inputs| Dutputs| PID Cantral Fletransmit| Eust0m|

Indexes Parameters
- Chamber 1 - Setpoint
00071 - Charnber 2 001 - Contral Mode
0002 - Chamber 3 002 - Control Diown
0003 - Chamber 4 003 - Loop Mame
0004 - Monitor 02 004 - Control Up
0005 - Monitor CO2 005 - Prafile Location

0006 - Monitor Temp.

0007 - Monitar RH
0008 - M4 1 ﬂ ﬂ

Select &l Select Mone Select Al | Select Mone |

Recipe Type Builder Screen

3. Repeat the following steps for each type of parameter that you want to include in the
recipes:
I.  Under the Indexes list, select each index that should appear in the recipes
by clicking in the check box. To select all indexes click on Select All.

Indexes

w| 0000 - Charnber 1
| 0007 - Chamber 2

Chamber 3

0003 - Chamber 4
0004 - Monitor 02
0005 - Monitor COZ2
000& - Monitor Temp.

0007 - Maonitor AH
0008 - Mid ' ﬂ

Select All Select Hone

140 v4.2 d092217



BioSpherix OxyCycler Model A84 Recipes

II.  Under the Parameters list, select each parameter that should appear in the
recipes by clicking in the check box. To select all parameters click on Select
All.

Parameters

w| 100 - Contral Mode
007 - Profile Location
102 - Loop Mame
w| 003 - Contral Down
w| 004 - Contral Up
Setpoint
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Select Al Select Mone

lll. To change the order in which Indexes or Parameters appear in recipes,
select an item in the Indexes or Parameters list, then click the up or down

arrow.

at¥iew - Recipe Type Builder []
File Help

Operation Global| Digitallnputs| DigitaIDutputs| Alarms| Inputs| Dutputs| FID Contral Hetransmit| Eust0m|

Indexes Parameters
000 - Setpoint
0001 - Chamber 2 0071 - Corntral Mode
0002 - Charnber 3 002 - Contral Down
0003 - Chamber 4 003 - Loop Mame
0004 - Monitor 02 004 - Contral Up
0005 - Monitor CO2 005 - Profile Location

0006 - Monitor Temp.
0007 - Monitar RH
- N

Select Al Select None Select &l Select Mone
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Recipes BioSpherix OxyCycler Model A84

4. Once all Indexes and Parameters have been chosen, click on File and select Save.

atView - Recipe Type Builder []

FEN Help

Mew 3,40 and later) ]

Open
“ Global| Digitallnputs| DigitaIDutputs| Alarms| Inputs| Dutputs| FID Control Hetransmit| Custom|

Save As

Delete Indexes
thamber 1

atlov thamber 2
thamber 3

Bt
0004 - Monikor 02
0005 - Monitor COZ2
000 - Monitor Temp.
0007 - Manitor RH
0008 - MAa

Select Al Select None

Parameters

| 000 -

| 001

005 -

- Control Mode
w002 -
003 -
004 - Control Up

Setpaint

Control Down
Loop Mame

Prafile Location

Select Al Select None

5. Inthe Recipe Type Builder screen, enter a name for the recipe type and then click OK.

Recipe Type Builder

Enter a name for the recipe type

X

oK.

Cancel

OxyCycler Model 254
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6. To exit the Recipe Type Builder screen, click on the red X in the upper right corner.
Watview software provides you the ability to include custom parameters in the recipe type.
To include custom parameters in the recipe type, please follow the instructions below.

File Help

CL5208-RS [v3.40 and later] l

Operation Global| Digitallnputs| DigitaIDutputs| Alarms| Inputs| Dutputs| PID Contral Hetransmit| Eust0m|

0003 - Chamber 4
0004 - Maonitar 02
0005 - Maonitor CO2
0006 - Monitor Temp.
0007 - Manitar RH
0008 - M4

Select Al Select Mone

005

Indexes Parameters
| 0000 - Chamber 1 | 000 - Setpoint
| 0007 - Chamber 2 | 001 - Contral Mode
| 002 - Contral Do

ol Up
- Profile Location

Select Al Select Mone

Custom Parameters

1. Click on the Custom tab from the Recipe Type Builder screen.

2 WatView - Recipe Type Builder []

File Help
CLS208-RS [w3.40 and later) ]
Operation  Global | Digital Inputs | Drigital Outputs | Alarms | Inputs | Outputs | FID Contral | Retransmit | Custom
Indexes Parameters
- Chamber 1 /| 000 - Corntral Mode
Chamber 2 001 - Profile Location
002 - Loop Mame
- Chamber 4 w003 - Control Down
- Monitor 02 - Contral Up
- Moritor CO2 itk
- Monitor Temp.
- Moritor RH
SN 1 * *
Select Al Select Mone Select Al Select Mone

v4.2 d092217
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2. Once the Custom tab is selected, you can create a recipe type. Repeat the following steps
for each custom parameter.

I.  Under the Controller heading, click on the arrow to open the drop down
menu and select the controller to include in the recipe type. In the following
example we will select CLS208-RS

WatView - Recipe Type Builder, []
File Help

CL5208-RS [+3.40 and later] l

\ Dperation| GIobal| Digitallnputs| DigitaIDutputs| Alarms| Inputs| Dutputs| FID Contral Hetransmit| Cuistom
Controller Item in Recipe
N\ [cLsz08 RS -

CL! [#1]

Add

Index

| Charnber 1 j
[~

<
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=
o
o
>
Q
>
X
o

Parameter

| Setpoint

II.  Under the Parameter Type heading, click on the arrow to open the drop
down menu and select the type of parameter you want to add as a custom
parameter.

2. WatView - Recipe Type Builder []

File Help
CL5208-RS [+3.40 and later] l
Dperati0n| Global| Digitallnputs| DigitaIDutputs| Alarms| Inputs| Dutputs| FID Control Hetransmit| Custom

Controller Item in Recipe

CL5208-RS5(#1) hd Add

Parameter Type

|>

Glaobal
Drigital Inputs
Drigital Qutputs

Alarms *
Inputs -

Outputs
PID Control b
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Recipes

[ll. Under the Index heading, click on the arrow to open the drop down menu
and select the specific index to include as a custom parameter.

-:, WatView - Recipe Type Builder []

File Help

CLS208-RS [w3.40 and later) l

Operation | Global | Digital Inputs | Digital Outputs | Alarms | Inputs | Outputs | FIC Control | Retransmit | Custam

frontroller Item in Recipe
CL5208-RS[#1) - Add
Parameter Type
Index
\ |Chamber1 j
rS
Chamber 2 — ﬂ
Chamber 3
Chamnber 4
Monitar 02
Maritor CO2

Manitor Temp. N ﬂ
Maritar RH b

IV. Under the Parameter heading, click on the arrow to open the drop down
menu and select the specific parameter.

, WatView - Recipe Type Builder []

File Help

CL5208-RS [+3.40 and later) l

Dperati0n| Global| Digitallnputs| DigitaIDutputs| Alarms| Inputs| Dutputs| FID Contral Hetransmit| Custom

Controller

CL5208-RS5(#1) hd Add

Parameter Type

Item in Recipe

Index
| Charmber 1 j

\ Parameter ﬂ
| Setpoint j

S etpoint
Process Variable
Control Mode

Control Up ﬂ
Control Diown

Loop Mame
Prafile Location
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V. Click the Add button. Your new recipe type will appear under the ltem in
Recipe Column.

WatView - Recipe Type Builder [OxyCycler, AB4]
File Help

CLS208-RS [v3.40 and later] l

Dperati0n| GIDbaI| Digitallnputs| DigitaIDutputs| Alarms| Inputs| Dutputs| FID Control Hetransmit| Custom

Controller
|cLs208-Rs(#1)

Item in Hecipe
001 - CLS208-RS[#1 )0 peration: Chamber 1:5 etpaint
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| ameter [ ype
Index
|Ehamber1 j

Parameter J
| Setpoint j *

VI. If you have more than one items in the recipe list, you can change the order
in which the custom parameters appear in recipes. To do this, select one of
the custom parameters in the Items in Recipe list, then click the up or down

arrow.

WatView - Recipe Type Builder [OxyCycler, AB4]
File Help

CL5208-RS [+3.40 and later] l

Dperati0n| Global| Digitallnputs‘ DigitaIDutputs| Alarms| Inputs| Dutputs| FID Contral Hetransmit| Custom

Controller Item in Recipe

|CL5203'H5[3¢1] j 0071 - CL5202-RS[#1):Operation: Chamber 1:5 etpoint /
Parameter Type

Operation - Remove /
Index

|Ehamber 1 j

Parameter

|Setp0int j

146 v4.2 d092217



BioSpherix OxyCycler Model A84 Recipes

3. Click on the File menu and select Save. 55

<

()

©

(®)

1 later] l 2

—

u Digitallnputs| DigitaIDutputs| Alarms| Inputs| Dutputs| FID Cantral Hetransmit| Custom ()

Save As B

Delete _ i Item in Recipe >

OwyCycler &34 h 001 - CLS208-RS(#1]):0peration: Charnber 1:5Setpaint ('>)"

B X

Exit —L| Remave O

Index

|Chamber1 j

Parameter J
| Setpoint j *

4. Inthe Recipe Type Builder window, enter a name for the recipe type and then click OK.

Recipe Type Builder D_<|

Enter a name far the recipe type N d

Cancel

OuyCycler bodel 484
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Create a Recipe

Once you have created a recipe type, you can use the Recipe Editor to create new recipes.
Editing values in a recipe does not alter settings in the controller directly. After you have set all
the parameters the way you want them, save your recipe. Once your recipe has been saved you
will be able to send all the settings you made to the controllers by downloading the recipe that
was created.

Before creating a recipe there must be at least one recipe type. If no recipe types exist, refer to
Create a Recipe Type.
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To create a new recipe:

1. Inthe toolbar, click on Recipe and select New.

P
Chambers off Open

Save
Save As

Remave Select Chamber/Parameter

Dawnlaad Chamber 1 -

Calendar Process:

Type Builder
Control Mode

Setpoint: Manual
200

2. The Choose Recipe Type window will open. If more than one recipe type exists, select the
type to use as a model for the recipe, then click OK to open the Recipe Editor window. If
only one recipe type exists then the Recipe Editor window will open automatically, skip to
step 3.

Choose Recipe Type

Recipe Type

adlov
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A\ NOTE

The new recipe contains settings that are the same as those currently in the
controller(s). However, editing the values in the recipe has no effect on the
controller(s) until the recipe is downloaded.

Recipes

v
@
=
i,
o
=
o
3]
>
Q
>
X
@)

3. Inthe Recipe Editor window, you can edit the parameter settings:

.  Double-click in a cell to edit the value.

If there are several parameters then you may need to scroll through the
spreadsheet in order to see the cells that are off the screen.

U \WatView - [Recipe Editor]

File System Recipe EventLogs TrendPlob  View Tools Help
Last Recipe Downloaded
Chambers off

Recipe Mame *=*Recipe Modified*™™ Recipe Tupe

CLS208-RS [v3.40 and later) l

Operation Custom

S etpoint | Control Mode Control Down | Control Up
Chamber 1 [21.0 Manual | 0.000 0.000
Chamber 2 20.0 Manual hd 0.000 0.000
Chamber 3 20.0 Manual - 0.000 0.000

II.  You can also view and edit other parameters by selecting the parameter in
the cell and using the drop down arrow to change the settings.

, WatView - [Recipe Editor]

File Swstern  Recipe EventLogs Trend Plot  Wiew Tools Help
Last Recipe Downloaded
Chambers off
Recipe Mame ***Recipe Modified™™ Recipe Type
CL5208-R5 [v3.40 and later] l
,m Custom
S etpoint | Control Mode | MDown | Control Up
Chamber 1 21.0 LEUTE] hd 0.000 0.000
Chamber 2 20.0 [LEETTE]] 0.000 0.000
Chamber 3 20.0 Auto 0.000 0.000
pune = |
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4. Once you have finished editing the parameters, click on Recipe in the toolbar and select
Save As.

, Wat¥iew - [Recipe Editor]
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Filz  System Event Logs TrendPlot  View Tools Help
Last Recipe Mew
Cpen
==*Hecipe Modified*™* Recipe Type
OzxyCycler AB4
CL5208-p  Remove ) ]
Operation  Dowrload
Calendar Control Mode Control Down Control Up
Chamber,  Type Buider anual hd 0.000 0.000
Chamber anual | 0.000 0.000
Chamber  UNNAMED  4nyal -] 0.000 0.000
Chamber 4 | 20.0 Manual - 0.000 0.000

5. When the Save Recipe As window pops up, provide the recipe with a name. In the File
Name field, enter a unique name for the recipe.

Save Recipe As...

Save wvalues in editor as a recipe

File Name |O#Cycler 434_Recipe 1

/
oo |

LCancel

Comment

Created By:
Rewvigion D ate:
Purpoze:
Comments:

150 v4.2 4092217



BioSpherix OxyCycler Model A84 Recipes

6. Double click in the Comment field to enter any notes that will help you recognize the g
recipe at a later time. <
S
Save Recipe As... (@)
=
—
Save values in editor as a recipe ()
©
>
. . Q
File Name |D>:yCycIerA84_F|ec:|pe1 <,
X
S
Lancel
Comment
Created By:
Revizion D ate:
Purpose:
Comments:

7. Click OK.

Save Recipe As...

Save values in editor as a recipe

File Name |D#yCycler 484_Recipe 1

LCancel
Comment

Created By
Revision D ate:
Purpoze:
Camments:
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Download a Recipe

Recipe settings are sent to the controllers when a recipe is downloaded. Downloading a recipe
will only affect the parameters and controllers specified in the recipe.

The following procedure will explain how to download a recipe from the computer to the
controller(s):
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1. In the toolbar, click on Recipe and select Download. This will open the Select Recipe
popup window.

: WatView - [Recipe Editor]

Ewvent Logs

Trend Plot  Wiew Tools Help

Last Recipe T

\ Chambers off Open

Save Recipe Type
Save As - DxyCycler AB4
Remave

Operation P EEL

Calendar . Control Down | Control Up
Chamber Type Builder hd 0.000 0.000
Chamber - 0.000 0.000
Chamber  1-O%¥Cycler AB4_Recipe 1 - 0.000 0.000
Chamber 4 | 20.0 Manual hd 0.000 0.000

A\ NOTE

If you want to use the current controller settings again, save them in a new recipe
before downloading another recipe.

2. From the File Name list, select a recipe and click OK.

. Select Recipe

File Name

oK ]

LCancel

Comment

Created By
Fiewvision D ate:
Purpoze:
Comrments:
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Using a Recipe

In addition to downloading a recipe manually, Process Variable recipes can be automatically
downloaded based on the time and date or on startup conditions.

Automatic recipe downloads can be scheduled in the Calendar Events window. WatView can
be set to download a recipe at a certain time and on a certain day, or on a regular schedule.

This feature can be used to prepare a process before the operators arrive or to automate recipe
changes and eliminate operator error.

1. Inthe toolbar, click on Recipe and select Calendar.

S WatView - [Recipe Editor]
File System Ml Eventlogs Trend Plot View Tooks Help
Last Recips|  hew
OwyCycler 84, Open
Fiecipe Name  save Ficcipe Type
5208R Remeve
OpeMation  Download
3 Control Down | Control Up
Chamber| Typs Fuilder = ] 0.000
Chamber = 0.000 0.000
Chamber. 1-OmyCycler 484 _Recipe 1 - 0.000 0.000
Chamber 4 | 20.0 Manual ~ 0.000 0.000

If you have more than one recipe, use the drop down menu under the Recipe Name

heading to select a recipe.

O: WaiView - [Calendar Events]

File System Recipe EventLlogs

Trend Plot Yiew Tooks Help

Last Recipe Downloaded
(OeyCycler AB4_Recipe 1

_— o |[ASR

July MIELTIRS

Recipe Start Time

sun[Mon| Tue [Wed| Thul Fri | Sat

{2

FFFEFFFE

NI EEN T E D

I ERENEE N EEEN

o+ s 5 v s s o

Recipe Name

* Onee
7:31004M = Now ey [T

Schedule

" Everp Day

" Everp Weekday
" Every Weskend
 Dap Of The Month

i N O

Today

o | oo | s |

I Suspend Calendar Events
Scheduled Events For 7/21/2016

[ Time [ Recipe

Last Attempt [

= - Queued To Run Next

Ciir 1_IEOMMUNIEATING =" 0731
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g 3. Inthe Calendar Events window, schedule the Recipe Start Time as well as the date you
< would like the recipe to begin. In the following example, the OxyCycler A84 _Recipe 1 will
g start on July 14th and it is scheduled to run Every Day in July.
o
% WatView - [Calendar Events]
2 File Swstem Recipe Ewventlogs Trend Plot  View Tools Help
g Last Recipe Downloaded
O OupCycler 484 Recipe 1
> . .
Recipe Start Time Schedule

6 July ~|[2018 ~| ' * Gnee

Sun (Mon| Tue (Wed| Thu| Fri | Sat 7an00aM <= Now £~ Ever

wery
L v EveryD

i 4 [ B [F |8 |2 SRS )

o 11 [z 1z fa s e € Every Weekday n | July =]

7 fa fa oo ¢ [22 s £ EverpWeekend

24 25 [26 [ [25 [29 [0 | Recipe Name " DayOf The Month

il OwyCypcler 224_Recipe 1 ﬂ Add | | |

Today | ™ Suszpend Calendar Events

4. Once all settings have been selected, click on the Add button.

2 WatView - [Calendar Events]

Fle System Recpe Evenilogs TrendPlot View Tools Help

Last Recipe Downloaded N A Alarm
Oy Cycler 434_Pecipe 1 Back oK
ay ][00 = Recipe Start Time Schedule
_ ~ Onee
Sun[Mon[Tue[Wed[Thu Fri [sat] || 7310084 == Mew |||
[

P
O O S = EvewDay

ENINEEER N B E " Eveny Weekday in [duly

17 [ie fro o [21 |2 o3 '® e

24 o5 s 7 P8 |3 |30 | Recipe Mame (" DayOf The Month
B OwyCyeler 484_Recipe 1 =] s
Today I™ Suspend Calendar Events

Scheduled Events For 7/14/2016

[ Time | Recipe Last Attempt [

= - Queued To Run Next

Ctir 1_COMMUNICATING 1| 0730
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5. Once the recipe has been added it will appear in the Scheduled Events spreadsheet.

.| WatView - [Calendar Events]

Fie System Redps Eventlogs TrendPlot Yiew Tools Help

Last Recipe Downloaded

& A Alarm
OnyCycler AB4_Recips 1 Back oK

[y | [mE | Recipe Start Time Schedule

. © Once 2

Sun[Mon/ Tue [Wed[Thu[ Fri [Sat] || 731004 == Now ||| . p v (-

| - [}

& EveryDay

F " F P FEE o

THENERERD G '# Eepi=lety in f.Juiy = O
7 12 1z o pr Pz 3 ® By v >

FEE b e = Day D The Wecth O
1 OxCycler AB4_Recipe 1 =] >

ot ™ Suspend Calendar Everts X

Scheduled Events Far 71472016 O

[ Time [ Recipe Lost Atiempt [

73T00AM  OxyCycler ABd_Fecipe 1

* - Queued To Run Next

Cur 1_COMMUNICATING ™| 07:33

Downloading a Recipe After a Power Failure
Watview can automatically download a recipe on rebooting the computer after a power failure.

1. In the toolbar, click on System and select Preferences.

atView - [Calendar Events]

File ™ Recipe EventLogs Trend Plob  View Tools Help

WE Recipe Start Time Schedule
— o = - m " Onee
su Communications ¥ Fri | sat 7oA004sM == How  Evr I—

COM Diags =
5 Snapshot » 3 (v Ewvery Day
[i0|  Setup Passwords 5 16 ™ Every Weskday in |—
17 (18 [1a |20 21 2z |23 ™ Every'weekend

24 [25 [268 [7 25 29 [0 | Recipe Name FD&PDFTHEMDnth|

31 CupCycler A84_Recipe 1

Today
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Fower Faluie Recovery

g 2. When the Preferences window pops up, click on the Program Startup tab.
<

[3)

o

§ Alarms | Trend Plot}
3 ormal Startup

O Action |Head Parameters From Controller j
> ~

Q | [
>

x

@)

Time Limit [ 00 bys | 05 min
Under Limit &ction

|Head Parameters From Controller j
Over Limit Action
|Head Parameters From Contraller j

ok LCancel Help

3. Under the Normal Startup heading click on the drop down menu next to Action and select
Send Parameters to Controller.

= Preferences

General ] Recipe Program Startup lAIarms] Trend Plat ]

\ Muarmnal Startup
Action j

| Operatar Select On Startup

Fiead Parameters From Contraller
Send Parar To Contraller

Operatar Select On Startup

Power Failure Recaveny

Time Limit {00 hes [ 05 min
Under Limit Action

|Head Parameters From Controller ﬂ
Over Limit Action
|F|ead Parameters From Controller ﬂ

oK LCancel Help
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4. Click on the drop down menu next to Recipe and select a recipe. In the following example,
we are selecting OxyCycler A84 _Recipe 1.

references

General | Recipe  Program Startup ]Alarms] Trend Fiot |

Mormal Startup
Astion |Send Parameters To Controller j

Fiecipe | P

Power Faiuie Recovery

Time Limit 00 hrs [ 05 min

Under Limit Action

|F|ead Farameters From Contraller j
Over Limit Action
|F|ead Parameters From Cortroller j

L

oK LCancel Help

5. Click OK.

% Preferences

General | Recipe  Program Startup ]Alarms] Trend Fiot |

Mormal Startup

Astion |Send Parameters To Controller j

Fecipe | == a5t Recipe™* j
ast Recip

Power Faiuie Recovery

Time Limit 00 hrs [ 05 min

Under Limit Action

\|F|ead Farameters From Contraller j

| [
Ovwer Limit Action

|F|ead Parameters From ller j

LCancel Help

v4.2 d092217 157



<
e)
<
[
e,
o
=
o
3]
>
Q
>
X
o

BioSpherix OxyCycler Model A84

158

v4.2 d092217



o BioSpherix OxyCycler Model A84 Use a Recipe to Run a Profile

14 Use a Recipe to Run a Profile

The Watview software enables users to set multiple profiles to run automatically on specific
days and at specified times through the use of the recipe feature. The following procedure will
explain how to properly download profiles to the controller and how to program them to run
automatically within a recipe.

A\ NOTE

Profiles must already be setup and saved to the computer prior to downloading them
to the controller.
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Download a Profile to the Controller

1. In the Profile Control window, right click in the Profile coulmn for the chamber that you
want to download the profile for. In the following example we will be downloading a profile
to Chamber 1. Once you right click in the appropriate profile coulmn select download.

E51| CLS200/MLS300 Profile Control [Group1] |'__||'E|[z|
File ©Operation Setup Help
Profile Status Segment Sengmen_l Time Pr[oﬁle_T_ime Cycle =
F F g Number
Chamber 1 <Mone> <M/A>
Chamber 2 <Mone> <M/A>
Chamber 3 <Mone> =
Chamber 4 W
Monitor 02 _L~"<None> —
Monitor CO2 <Mone> <M/A>
Monitor Femp. <Mone> <N/A> -

2. Alist of saved profiles will popup. Select which profile you want to download to the
controller and click Open. In the following example we are selecting Profile 1.

Look in: | 5 PROFILES ~| =F BB
3 [=] os10test
;.5 =] 1530test

My Recent Frofile 1
Documents Profile 2

€

Deskiop

T,

£

My Documents

My Computer
1 /|
My Network File name: F'n:.r'ile 1 j Open /l
Places

Files of type: |Hamp80ak Filers{* rsp) ﬂ Cancel

[
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g Once the profile is downloaded to the controller, in the Chamber row underneath the
< Profile column, the status will change from <None> to the name of the profile that was just
g downloaded to the controller.
o
% E5|CLS200/MLS300 Profile Control [Group1]
()] B~Qperation  Setup  Help
> Puofle | Status | Seqmont | Segment Tine [ Profle Time | Crcle L
g Chamber 1 1~ Piofile 1 Ready Ready 00:20 h:m
x Chamber 2 <None> <N/A>
(@) Chamber 3 <Mone> <N/A>
Chamber 4 <None> <N/A>
Monitor 02 <None» <MN/A> _
Monitor CO2 <None> <N/A>
Monitor Temp. <None> <N/A> -
Azzighing Loop Chamber 1

3. Inthe toolbar, click on Setup and select Resources.

E= CLS200/MLS300 Profile Control [Group1]

Profile ‘ Status ‘ Segment Sengmen_l Time ‘ Pr[oﬁle_T_ime ‘ “C_vcll_e =
Chamb  Options rofile 1 Ready Ready 00:20 h:m
Chamb tNone> <N/A>
Chamb__ °"°*  :None> <N/A>
Chamber 4 ¢None> <N/A>
Monitor 02 <None>» <N/A> -
Monitor CO2 <None> <N/A>
Monitor Temp. <None> <N/A> -

4. When the Profile Group Resources popup window opens, select ALL Locations under the
Profile Locations heading except for Location A. Location A is where Profile 1 will be
stored. Once all Locations (except for A) have been selected, click the Remove button.

B2 Profile Group Resources

Ramp and Soak Channels

Channels — Add
1_|Chamber 1
2 |Chamber 2
3 |Chamber 3 [izi]
4 |Chamber 4
5 |Monitor 02 -

Profile Storage Locations

Profile Locations
8 |CLS5208-RS(#1) Location H
9 [CL5208-RS(#1] Location |

- Add

Remaove

[

11 |CLS208-RS(#1) Location K
12 |CLS208-RS(#1) Location L -

QK. Cancel ‘ Help |
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5. Location A should be the only location left underneath the Profile Locations heading. g
Now click OK. <
()

: o

E2 Profile Group Resources (@)

=

Ramp and Soak Channels o

Channels — Add %

1_|Chamber 1 >

2 |Chamber 2 (@)

3 |Chamber 3 [e] Q >

4_|Chamber 4 X

5 |Monitor 02 v O

Profile Storage Locations

Profile Locations Add

1 |CL5208-R5(#1] Location A

Remaowve

i

ak. Cancel ‘ Help ‘

6. In the toolbar, click on File and select Save.

E= CLS200/MLS300 Profile Control [Group1]

FEN Cperation  Setup  Help

il -
\ = Profile ‘ Status ‘ Segment
Open r

w:lel 1 Profile 1 Ready Ready 00:20 h:m
<None> <N/A>

Segmen_l _Time ‘ Pm[ile_T_ime Cycle -

oer 2
Save fs oer 3 <Mone> <M/A>
Exit oer 4 <None> <M/A>
murnwor 02 <None> <N/A> —
Monitor CO2 <Mone> <M/A>
Monitor Temp. <Mone> <M/A>
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g 7. Name the file a unique name and select Save. In the following example the file is named
< Location A, so we now know that Profile 1 is saved to Location A.
©
©
o
% Save it |L'j Groups ﬂ I'fF EH-
a) -
© ie)
6 My Recent
= Documents
X @
O
Desktop

-

)

My D ocuments

My Computer

- )
My Metwork. File name: |Location A j Save fl
Places

Save as lype: |F'rofi|e Groups(*.rsg) j Cancel

8. To download another profile to the controller, in the toolbar, click on File and select New.

E=l CLS200/MLS300 Profile Control [Location A]

\ GIEN Operation  Setup  Help
Profile ‘ Status ‘ Segment Segmen_l :I'ime Pmﬁle_T_ime ‘ Cycle =

Open Hemaining Hemaining Number
rl Profile 1 Ready Ready 00:20 hom
2 <Mone> <N/A>

savehs i3 <None> <N/B>

Laocation & 4 <{None> <M/A>

Lacation B o2 <Mone> <N/A> -
co2 <None> <N/A>

Exxit emp. <Mone> <N/A> -

9. Now click on Setup and select Resources.

E5| CLS200/MLS300 Profile Control [Location B] |_'_ _||_'|:| |r5_(|
File~Spgration BN Help
F!.es..ur.:es Profile ‘ Status ‘ Segment Sengmen_t Time Pr[oﬁle_T_ime ‘ “Cycle =l
Praofiles ¥
Chamb| ©Options rofile 1 Ready Ready 00:20 h:m
Chamb tNone> <N/A>
Chambl__®*"°  (None> <N7A>
Chamber 4 <Mone> <N/A>
Monitor 02 <None> <N/A> —
Monitor CO2 <Mone> <N/A>
Monitor Temp. <Mone> <M/A> -
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Profile Storage Locations

10. When the Profile Group Resources popup window opens, select ALL Locations under the g
Profile Locations heading except for Location B. Location B is where Profile 2 will be <_E
stored. Once all Locations (except for B) have been selected, click the Remove button. 8

o
BZ|Profile Group Resources X | %
()
Ramp and Soak Channels E
Channels o
1 |Chamber 1 ﬁ %
2 |Chamber 2
3 |Chamber 3 | 4 O
4 |Chamber 4
5 |Monitor 02 -

Profile Locations & Add
1 |CLS208-R5[#1) Location A

2 |CL5208-RS[#1] Location B

R
3 |CLS208-RS(#1] Location C Fmove

4 |CLS208-RS5(#1] Location D
5 |CLS208-R5(#1) Location E

oK Cancel ‘

I
@
=]

11. Location B should be the only location left underneath the Profile Locations heading. Now
click on OK.

¥Z Profile Group Resources

Ramp and Soak Channels

Channels o Add
1 _|Chamber 1
2 |Chamber 2
3 |Chamber 3
4 |Chamber 4
5 |Monitor 02 hd

Profile Storage Locations

Profile Locations |
1_|CLS208-RS(#1) Location B |

oLk

AN

\ 0k ‘ Cancel ‘ Help ‘

v4.2 d092217 163



<
e)
<
[0
e,
e}
=
o
o
>
Q
>
X
o
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12. In the Chamber 1 row underneath the Status column, right click on the Ready status and
select Unassign. Doing this will unassign Profile 1.

E= CLS200/MLS300 Profile Control [Location B]
File Operation Setup Help

Profile Status Segment Sengmen_l Time Pr[oﬁle_T_ime ‘ -F_vcll_e =
Chamber 1 Profile 1 | R ead: Ready 00:20 h:m
Chamber 2 <Mone> <N/A>
— Chamber 3 <None> <N/A>
4 <None> <N/A> Run

Monitor 02 <Mone> <N/A> -
Monitor CO2 <N/A>

Monitor Temp. ¢None> -

13. To download profile 2 onto the controller right click in the Profile coulmn for the chamber
that you want to download the profile for. In the following example we will be downloading
profile 2 to the same chamber that profile 1 is downlodaded to (Chamber 1). Once you
right click in the appropriate profile coulmn select Download.

E= CLS 200/MLS300 Profile Control [Location B]

File Operation Setup Help
— Profile Status Segment Segment Time Profile Time ‘ Cycle =
R (1] R inil Numb

Chamberl__ <None> <N7A>
Chamber 2 <None> <M/A>
Chamber 3 W
Chamber 4 <None>
Monitor 02 <Mone> 1
Monitor CO2 <None> <M/A>

Monitor Temp. <None> <M/A> -
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14. Select which profile to download to the controller and click Open. In the following example
we are selecting Profile 2.

Look in: |12 PROFILES | £ B~
- = o5100est
;5 [0 153005t

My Recent Profile 1
Documents A >

(=]
[a]
2
o =
o
=)

C .

=
=
-

acL|

=

gle

k‘&:b

ky Computer

/1

i V4
My Metwork File narme: |F'l0fi|e 2 ﬂ Open ll
Places
Files of type: | RampSoak Files(* rzp) j Cancel

15. Once the profile has been loaded to the controller, click on File and select Save.

E= CLS200/MLS300 Profile Control [Location B]

FIEN Operation  Setup  Help
\ e Profile ‘ Status ‘ Segment Slf_‘gmen_l Time Pr[l:llile_T_ime ‘ _F-"'cll_e =
Cpen r r
m rl Profile 2 Ready Ready 00:20 h:m
2 <Mone> <M/A>
savehs 3 <None> <N/A>
Laocation B 4 <MNone> <N/A>
Location & 02 <Mone> <N/A> ]
co2 <None> <N/A>
Ezxit emp. <Mone> <M/A> =

16. Name the file a unique name and select Save. In the following example, the file is named
Location B, so we now know that Profile 2 is saved to Location B.

Save i |L§ Groups j &k EB-
Lacation &.rsg
My Recent
Documents

o

@

T
7 =
=1

=]

My Documents

%E:

by Computer

/
My Network  File name: |Location B j Save :I
Places J
-

Save az type: |F'rofi|e Groups(*.rzq) Cancel
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Use a Recipe to Run a Profile BioSpherix OxyCycler Model A84

A\ NOTE

Watview software provides several locations to store the profiles onto the controller.
You can assign a profile to every location that is available. If you are assigning multiple
profiles to several different locations, make sure to create new profile groups and
name them according to the location of the profile. Doing this, will help to avoid
losing track of where each profile is stored.

Creating a Recipe for Downloaded Profiles

Now that the profiles are downloaded to the controller, you can create a recipe for these
profiles.

1. Intoolbar, click on Recipe and select Type Builder.

vent Logs W Tooks_Help
save
Save s
Re Select Chamber/Parameter
Chamber 1 -
alendar

| 20 Cti: 1 COMMUNICATING =0 15.05
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2. Select which Parameters and Indexes to include in the recipe. In the following example, g
all parameters and all chambers (1-4) have been selected. <
()
o
.: WatView - Recipe Type Builder, [] ®)
File Help 2
[
CL5208-RS [v3.40 and later] l 2
Operation Global| Digitallnputs| DigitaIDutputs| Alarms| Inputs| Dutputs| FID Contral Hetransmit| Eust0m| g
©)
Indexes Parameters >
¢/ 0000 - Chamber 1 it x
| 0007 - Chamber 2 | 001 - Contral Mode O
| 0002 - Chamber 3 | 002 - Contral Down
a0 ) | 003 - Loop Mame
Monitor 02 v| 004 - Contral Up
- Moritor CO2 v/ 005 - Profile Location
- Monitor Temp.
- Moritor RH
¥ ¥
Select Al Select Mone Select Al Select Mone

3. Once all Indexes and Parameters have been chosen, click on File and select Save.

WatView - Recipe Type Builder, []
New 340and later] |
Qpen
w Global| Digitallnputs| DigitaIDutputs| Alarms| Inputs| Dutputs| FID Control Hetransmit| Eust0m|
Save As
Delete Indexes Parameters
thamber 1 a0
adda thamber 2 | 001 - Control Mode
A4 Chamber 3 | 002 - Contral Diown
. ¥] 003 - Laop Name
Bt foritor 02 v 004 - Cantrol Up
0005 - Monitor COZ2 w'| 005 - Profile Location
0006 - Monitor Temp.
0007 - Monitor RH
0008 - N4 1 ﬂ ﬂ
Select Al Select None Select Al Select Mone

v4.2 d092217
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§ 4. Inthe Recipe Type Builder screen, enter a name for the recipe type and then click OK.
§ Recipe Type Builder r>__(|
?} Enter a name for the recipe ype T d
E Cancel
O dnce
>
X
@)
&34

5. To exit the Recipe Type Builder screen, click on the red X in the upper right corner.

2 WatView - Recipe Type Builder []
File Help

CL5208-RS [v3.40 and later] l

Operation Global| Digitallnputs| DigitaIDutputs| Alarms| Inputs| Dutputs| FID Cantral Hetransmit| Eust0m|

Indexes Parameters
v/ 0000 - Charnber 1 5
| 0007 - Chamber 2 | 001 - Control Mode
| 0002 - Chamber 3 | 002 - Contral Diown
3 - Chamber 4 | 003 - Loop Mame
0004 - Manitar 02 | 004 - Control Up
0005 - Monitor CO2 w005 - Profile Location

0006 - Monitor Temp.

0007 - Manitar RH
0008 - WA 1 ﬂ ﬂ

Select Al Select Mone Select Al Select Mone
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6.

In the toolbar click on Recipe and select New.

S [ L e

Select Chamber/Parameter
Chamber 1 -
Calender
Type Builder

1-Profile 8
2profie A

- A%

Control Up.

Contiol Down
100.000% 0000%

Set at 0 if Control Mode = Manual

7. When the Recipe Editor window opens, right click in the Chamber 1 row underneath the
Control Mode column and select Ready.

WatView - [Recipe Editor]

File System FRecipe EwentlLogs Trend Plok  Wiew Tools Help
Last Recipe Downloaded
Profile B
Recipe Mame Recipe Tupe /
CL5208-RB5 [v3.40 and later] l
Setpoint | Control Mode | [WI | Loop Name | Control Up | Profile Location
Chamber 1 210 [FEET 0.000 0O 100.000 B |
Chamber 2 k4Rl Read 0.000 02 0.000 Mone |
Chamber 3 21.¢|Hold 0.000 03 0.000 None =]
Chamber 4 21.0 0.000 D4 0.000 None -

v4.2 d092217
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g 8. Now, right click in the Chamber 1 row underneath the Profile Location column and select

< A from the drop down menu.

)

©

O WatView - [Recipe Editor]

E File System Recipe Eventlogs Trend Plob  View Tools Help

E) Last Recipe Downloaded

O Profile B

O Fecipe Mame =**Recipe Modified*** Recipa Type

> aB4

X

O CL5208-RS [v¥3.40 and later) l
Operation

Setpoint | Control Mode Control Down | Loop Name | Control Up | Profile Location /
Chamber 1 21.0 Run | 0.000 0 0.000 & -
Chamber 2 21.0 Manual ] 0.000 02 0.000
Chamber 3 21.0 Manual | 0.000 03 0.000 E
Chamber 4 21.0 Manual - 0.000 D4 0.000 | -~
D
E “

9. In the toolbar, click on Recipe and select Save As.

iew - [Recipe Editor]
(-8 Eventlogs Trend Plob  view Tools Help
[Last Recipe | New
Refile B Open
Recipe Type
CLS208-R|  Remove 1
Operation  Download
Calendar Control Mode Control Down Loop Name Control
Chamber|  Type Buidsr n hd 0.000 0
Chamber ) anual hd 0.000 02
Chamber| l'location & inyal | 0.000 03
Chambes,  Z-Frofie B anual - 0.000 D4
3-Profile &

10. When the Save Recipe As... window opens, provide the recipe with a name in the File

Name field. Here the recipe is named Location A. Once the recipe has been named
select OK.

Save Recipe As...

Save values in editor as a recipe

File Name |Locati0n &

LCancel
Comment

Created By:
Rewvigion Date:
Purpoge:;
Carmmetts:
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11. Now, right click in the Chamber 1 row underneath the Profile Location column and select
B from the drop down menu.

L. WatView - [Recipe Editor]

File System Recipe Eventlogs TrendPlob View Tools Help

Last Recipe Downloaded
Prafile B

Recipe Mame ***Recipe Modified*™= FRecipe Type

CLS208-RS [¥3.40 and later] ]

Operation

v
@
<
o
i,
o
=
o
3]
>
Q
>
X
@)

Setpoint | Control Mode Control Down | Loop Hame | Control Up | Profile Location /

Chamber 1 21.0 Run hd 0.000 O
Chamber 2 21.0 Manual R4 0.000 02
Chamber 3 21.0 Manual | 0.000 03
Chamber 4 21.0 Manual - 0.000 D4

12. In the toolbar, click on Recipe and select Save As.

- [Recipe Editor]
Flle System WEEMEEEM Event Logs  Trend Plob  Wiew  Tools Help
Last Recipe Mew
Riofile B Open
Fiecipe Type
cLs208-R  Remove i
Operation  Download
Calendar control Mode Control Down Loop Name Controf
Chamber  Type Builder n | 0.000 0
Chamber - anual | 0.000 02
Chamber  llocation & ynyal | 0.000 03
Chamber ~ ZFrofi=E anual - 0.000 04
3-Profile &

13. When the Save Recipe As... window opens, provide the recipe with a name in the File

Name field. Here the recipe is named Location B. Once the recipe has been named
select OK.

Save Recipe As...

Save values in editor as a recipe

File Name |Location B

Location &
Lancel

Comment

Created By:
Revizion Date:
Purpose:
Comments:
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Setting the Profiles to Run Within a Recipe
Once the profiles are dowloaded and stored to their locations, they can be used within a recipe.

1. In the toolbar, click on Recipe and select Calendar to open the Calendar Events window.

- [Recipe Editor]

File Swstem NaEls=M EventLogs Trend Plot  Yiew Tools Help
Last Recipe e

Profile B Cpen
Recipe Mame  save Fecipe Type

Remove I l

<
e)
<
[0
e,
e}
=
o
o
>
Q
>
X
o

Download

Calendar Control Mode Control Down | Loop Name | Control Up | Profile Location
Chamber  Type Builder n | 0.000 O 0.000)A b
Chamber anual | 0.000 02 0.000 None R4
Chamber| !locationd  ypyal | 0.000 03 0.000 None |
Chamber| ZLocationB  snual - 0.000 04 0.000 None -

3-Profile B

4-Profile &

2. Once the Calendar Events window opens, select a recipe from the Recipe Name drop

down menu. This will load the chosen recipe to the calendar. In the following example we
we will select Location A.

%/ WatView - [Calendar Events]

File System Recpe Eventlogs TrendPlot View Todls Help
Last Recipe Downloaded

<+ Al
Profie & Back oK

September | [2017 ~ Recipe Start Time S{Eh;dule P
% Onos
Sun[Mon] Tue [Wed| Thul Fri | sat 32200PM -~ MNow =
[k

FFEEFEEF ¢ EveyDay

(N E ENEN BN € Eveny Weekday

7 18 s o |1 |2 | " Every Weekend

P+ s s |7 |2 |3 [0 | Recipe Name ¢ Day Of The Month

Today M_Lm.mg I™ Suspend Calendar Events

Scheduled Events For 9/18/2017

[ Time [ Recipe [ Last Atempt [

= - Queued To Run Next

Feady Ctir 1_|EOMMUNIEATING 1| 1522
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3. Once Location A has been selected, choose the specific preferences for this recipe.

* Recipe Start Time - Allows you to select what time you want Location A
(profile 1) to start running. Once a start time is selected, profile 1 will run
automatically on that start time.

e Schedule - This is where you can select how often you want the the profile
to start. You can select once a day, once every few days, every day, etc.
Whichever options you select is how often that profile will run automatically.
The calendar on the left side of the screen allows you to choose your start
day and end day.

v
@
<
o
i,
o
=
o
3]
>
Q
>
X
@)

Calendar Recipe Start Time Schedule

O WetView - [Calendar, Events]

File SyXtem Recipe Eventlogs Trend Plab  Wiew Tools Help

Last Redjpe Downloaded
Profile B

A) - -
’W‘ 2017 ~ Recipe Start Time Schedule

" Once

Sun (Mon| Tue |Wed| Thu| Fri | Sat 8:00:004M <= MNow & B ’—
e
B € EvenDay
o (11 iz (13 [14 hs |16 E in|EvewMonth j
he %8s [0 21 |2z = ™ Every'Weekend
24 |25 [26 [27 |28 |23 [0 | Recipe Name " Diay Of The Manth

Location A | add
Terty I™ Suspend Calendar Events

Scheduled Events For 9/18/2017

In the following example, Location A is setup to start on September 18th at 8:00 am and it is
going to run automatically every weekday in every month.

& ' WatView - [Calendar, Events]

File System Recipe Ewventlogs Trend Plot  View Tools Help

Last Recipe Downloaded

Prafile B
September ~| [2017 ~ Recipe Start Time S[fhgd“'e
Sun |Mon| Tue |Wed| Thu| Fri | Sat B:00:004M <= MNow -~ E;::I ,—
2

3 4 5 B [F [ g " EveryDay

10 11 [z 13 [# 5 s o in [Every Month _~ |
b7 A8 s 0 1 [z |3 " EveryWeekend

24 25 26 27 [28 [29 [0 | Recipe Name " Day Of The Month

Lacation A = add
Tk I™ Suspend Calendar Events

Scheduled Events For 941872017
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4. Once all preferences have been selected, click Add.

atView - [Calendar Events]

File System Recpe Eventlogs TrendPlob View Tools Help

Last Recipe Downloaded

<
e)
<
[0
e,
e}
=
o
o
>
Q
>
X
o

Frofie B
[September <] [2017 <] Recipe Start Time Srfhnedule
nce
Sun|Mon| Tue[Wed Thu] Fri | Sat Z:0000AM —=  MNow  E
Every
u 2 rE B
: F F  F E P REDDED
o 0 [z [1z e fi5 |16 @ Eyer yeekday in [Every Moreh |
17 i8fs o [ p2 [ " EvenWeekend
¢ |5 |5 o7 |5 |2 [ | Recipe Name € Day Of The Month
[ Location A A
Today I Suspend Calendar Events
Scheduled Events For 9/18/2017
| Time | Recipe Last Aternpt |

Once Location A has been added to the recipe calendar, profile 1 will automatically run on the
specified days and times that were selected.

atView - [Calendar Events]

Fle System Recpe Eventlogs TrendPlot Yiew Tooks Help

Last Recipe Downloaded
Profile B

[Soptember <] [2017 ~ Recipe Start Time Schedule

.  Onee

Sun“Mnn Tue[Wed[Thu] Fri[sat] | B.00004M =5 Now [l 0 '7
lE

F P FF T FE » Gy
o i 2 5 e = e © EvenyWeekday  in[Every Month
S ERERE © EvenWeskend
s s | |7 [ 3 [0 | Recipe Name ® Dy Tipllsrtn

[ Location £ =]

Today I~ Suspend Calendar Events

Scheduled Events For 9/18/2017

Time [ Recipe [ LastAtempt [
BU000AM __ Location A
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5. Now select another recipe from the Recipe Name drop down menu. This will load another
recipe to the calendar. In the following example we we will select Location B.

2. WatView - [Calendar Evens]

Last Recipe Downloaded

File System Recpe Evertlogs TrendPlot Wiew Tooks

Help

Profie B

[ )
A

[1 iz 3 i fis i
s TEN N
e s s PRI P [

Recipe Name

[Soptomber <] [2017 = Recipe Start Time
Sun|Mon| Tue [Wed| Thu] Fri [ Sat S.00:00AM = Now

Schedule
" Oncs

© Evep

© EveypDay

& Eveylieekday

 Eveyeekend

© Day 0f The borth

[Location s

[ Tims [ Recips

in [Evey Month ~

=l am
| N — T S e

Scheduled Events For 9/18/2017

B:00:00 At Location A

[ LastAtierpt [

6. Once Location B has been selected, choose the specific preferences for this recipe. (The

same way the preferences were setup for Location A.)

. WatView - [Calendar, Events]

Fle System Recpe Evertlogs TrendPlot View Tooks Help
Last Recipe Downloaded

Profile B

[September =] [2017 = Recipe Start Time

5 F FF B
o [r iz [ e fis s
h7 d8is o 1 2 fm
o+ s 5 o7 [ pe o

Recipe Name

Schedule

" Onee
smom = b ||
3

" EveryDay

 Every Weekday

£ EveryWeekend

(" Day Of The Month

| Location B

Todap

[ Time [ Recipe

in [Everp Month

N e

I Suspend Calendar Events

Scheduled Events For 9/18/2017

8:00:00 AM Location A

Last Atterpt
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7. Once all preferences have been selected for Location B click Add.

2 WatView - [Calendar Events]

File System Recpe Eventlogs TrendPlot View Teols Help
Last Aecipe Downloaded
Profle B

= = Recipe Start Time Schedule
September ~|[2017 * -~ onee
Sun[Mon| Tus [Wed| Thu] Fri | sat 5:0000PH - Now

e CoEew [
O O O I ® Bl
R e R @ EveyWeekday  in[Every Month ~
[7 i@ o 21 [2 [ " EverpWeekend
s & 7 5 B [ | Recipe Home C DapOiTheMonh| 1
[Lacation B = ma

Today [ Suspend Calendar Events

Scheduled Events For 9/18/2017

<
e)
<
[0
e,
e}
=
o
o
>
Q
>
X
o

[ Time [ Recipe Last Atiempt [
8:00:00 A Loeation A

Once Location B has been added to the recipe calendar, Profile 1 and Profile 2 will
automatically run on the specified days and times that were selected.

2| WatView - [Calendar, Events]

File System Recpe Eventlogs Trend Plot Wiew Tools Help
Last Recipe Downloaded

Profile B

[September <] [2017 ~ Recipe Start Time Schedule

 Onee
sun\lmnn Tue[wed o] [sa] || S00e0RM = How || Every
|

 EveyD
A il

o [ir iz [z [1v [is s @ EvepWeekday in [Every Month ~
BN EEENEEE " EverpWeskend
2+ s s |7 [8 [ 0 | Recipe Name (" Dap Of The Month

[ [ | [tocetions =l
e I Suspend Calendar Events

Scheduled Events For 9/18/2017
[ Time [ Eecipe [ LastAemat [
B0000AM  Locafion A
* S0000PM__ LocafionB

A\ NOTE

The controller must be connected to the computer in order to run the recipes

automatically. If the computer is disconnected from the controller, the profiles will
no longer load to the controller.
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BioSpherix

15 Data Logging
Overview

Specific data parameters, recording times and data recording intervals are configured by the
user, recording only the information that is considered critical for an experiment or system test.
The data files are stored in a Microsoft Excel format (.xls, .xIsx) at any location specified by
the user. This allows the implementation of Microsoft Windows security or a third party security
system to protect, secure and backup this critical data.

A\ NOTE

Data logging is the primary method for obtaining your data for backup purposes.

Data Log files are only created if data logging is enabled by the user. Once enabled, the user
must select the specified data to log. When data logging is enabled the log files are updated
as data is collected at the rate specified by the user. Once this data is stored in a file WatView
does not use it again. Logged data can be viewed with third-party programs such as Microsoft
Excel® or Notepad®, however, not with WatView.

Data logs are files in which the values of the parameters you select can be saved as they are
read from the controllers on the network. You can create any number of data logging sets,
though often a single data logging set will do the job. For example, logging all the process
temperatures every 10 minutes may meet your requirements. However, if more detail is
required, when, for example, the oxygen level in a certain chamber exceeds 15%, you can
create a second set that records specific values more frequently at that time.

Data logging is very flexible. Options allow you to:

* Include any or all of the parameters that appear in the Spreadsheet Overview screen;

» Determine how frequently values are recorded;

» Select the drive and folder where the log file will be saved;

» Determine whether a file is used for an entire day or a new file is created each time logging
begins;

*  Prompt the user for batch information to include in the log;

* Include the user login, if passwords are enabled;

»  Specify file name options;

»  Set criteria to start and stop logging based on parameter values.

v4.2 d092217
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Setting Data Storage Preferences

A\ NOTE

Watview must be running and communicating with the controller in order to collect
any data.
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Data logging is not setup to log data automatically. Prior to beginning any experiments it is
important that the appropriate settings are configured in order to store and backup your data.
If the appropriate settings are not set prior to beginning an experiment, then there will be
potential for data loss.

Depending on the amount of days the data is being stored for and how much data is being
backed up, data logging could fill up your hard drive quickly. BioSpherix, Ltd. has many
customers who set their preferences to track their data for 365 days. BioSpherix, Ltd. highly
recommends exporting your data immediately once that run is complete. Once exported, verify
that the data backed up correctly and save the data using your facilities backup practices.

To ensure that your data is being recorded and saved successfully for a set amount of days,
you must fill out the appropriate fields in the Data Logger Options window. To access the Data
Logger Options window please refer to the steps below:

A\ NOTE

BioSpherix, Ltd. strongly recommends routinely backing up all data. Please
remember it is important to save the data to an acceptable format, such as a CSV
file. The backup should be put on media, rather than being stored on the PC.
Please follow your facilities backup practices.

1. Click on the File tab located on the toolbar and select Data Log Setup.

N\ EE Sysiem Recpe Evertlogs TrendPlot View Tooks Help

Copy Parameters

Print
it il Select Chamber/Parameter
Chamber 1 h

Contral Up Contral Down

0.000% 0.000%

Set at 0 if Control Mode = Manual
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2. Inthe Data Logger window, click on Tools and select Options.

4 Data Logger,
\ Fie Loogng [of

mbe
2 [Chamber 2 D2 Setpoint Stopped

Last Change
U Change in logged parameters
Never started

Close

Help

3. The Data Logger Options popup window will appear. Click on the Log File Content tab
and under the Create New Log File heading, choose whether to create a new log file daily,

or to create a new log file each time logging starts.

\ & Data Logger Options [Chamber 1 02 Setpoint]

™ Log File Content I Log File Mame/Location | Start/Stop Automation | Freferences |

Create Mew Log File

=)

& Daily
¢ Each time logging starts

File Content

Log data every 30 seconds
v Break file after 256 columns....[1 file required),
[ Include User Login Mame as column

[~ Prampt far comment

Cancel

Help |

v4.2 d092217

181

v
@
<
o
i,
o
=
o
3]
>
Q
>
X
@)




Data Logging BioSpherix OxyCycler Model A84

% 4. Underneath the File Content heading, fill out the field next to Log data every. This will tell
<_( the software how often to log the data. In the following example, 30 seconds was typed
8 in the Log data every field. The data will now be logged every 30 seconds for the process
§ variable as well as the setpoint for Chamber 1 O2.

% & Data Logger Options [Chamber 1 02 Setpoint] _

6 Log File Cantent ] Log File NamefLocatiDn] Start/Stop Automation] Freferences ] /

? Create New Log File 1

O o Daiy

™ Each time logging starts

File Content

Log data every |30 seconds
[w Break file after 256 columns....[1 file required)
[~ Inchude User Login Name as column

[~ Prompt for comment

QK Cancel

Help ‘

5. Now, click on the Preferences tab. This option provides the ability for the software to
automatically delete data log files after a set amount of days. This field does not need to
be filled out and can remain empty. In order to delete data after a set amount of days, click
in the box to the left of delete data log files older than, type in a specific number of days
and then click OK. To log data indefinitely, leave the field empty and click OK.

=, Data Logger, Options [Chamber 1 02 Setpoint]

Log File Content] Log File Namex’Location] Start/Stop Automation

™ delete data log files olderthan days

Cancel

Help ‘
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Exporting Data

When exporting data from the data logger all of the data that is selected will actively log to the
file. This particular method works effectively to those who have many processes occurring at
a given time. This is the only reliable way to back up your data and it can be put into different
programs. This can be set up in the software so that only the information that was chosen to
be logged will appear in the saved folder. For example, if there are 4 data points occurring at a
time and only information from data point 1 needs to be exported, the preferences can be set
up to only extract information from data point 1.
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1. From the Trend Plot graph, click on the File tab located on the toolbar and select Data

Log Setup.
[Chmet ASR
XXXXXXXXXXX Chamber 1:Process Variable[] Chamber 1:Setpoint[]
90
80
70
60
50
40
30
20
10 Wove
A
v
0
13:30 14:00 +
19 Tue Apr 2016 —
Outside Grid Move M B>| == | Rosolton
1250pts/set, 2500 total. ShiinkF astor=1.44 Ci 1 JEOMMUNIGATING 1025

2. The New Set popup window will appear. Provide a name for the set that is being logged.
In the following example, the set is named Chamber 1 O2 Setpoint. Once the set has been
named, click OK.

New Set Name

|Chamber 1 02 Setpoint

Cancel Help
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3. The Data Logger popup window will appear, displaying the new set.

[ |
Logging Set Status Last Change -
1 |Ehamhel 1 D2 Setpoint Stopped Mever started
=
Close Help

4. To add an additional set, click on the existing set to highlight and then right click and select

New Set. Follow this procedure every time a new set is being added to the data logger.

138 Data Lopger, &l

File Logging Tools Help /
Loqgaing Set Status Last Change

1 |l:hambel 1 02 Setpoint Stopped

Mever started

New Set
Rename Set
Delete Set

Start

Options
Select Parameters

Close Help

5. In the following example a new set is being added and this set is being named Chamber 2
02 Setpoint. Once the second set has been typed in, click OK.
6. The Data Logger window will now appear, displaying both sets.
188 Data Logger E‘
File Logging Tools Help
Logaging Set Status Last Change =
Chamber 1 02 Setpoint Stopped Mever started
2 |Chamber 2 02 Setpoint Stopped Mever started
Close Help
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7. Click on a set to highlight it. Once the set is highlighted, select the parameters to log. To
do this, click on Tools and then click Select Parameters.

39 Data Logger

Status Last Change
0 B Stopped Never started
2 |Chamber 2 02 Setpoint Stopped Never started
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Cloze Help

8. The Select Logging Parameters [Chamber 1 O2 Setpoint] popup window will appear. To
select all parameters to log, click on Select All of This Parameter Type.

i, Select Logging Parameters [Chamber 1 02 Setpoint]

Select Parameters Ta Lag
CLS209RS (4340 and ater) |

Operalion E\nha\‘ Dlguallnputs‘ D\glta\Dulputs‘ Alavms‘ Inpuls‘ Dulpuls‘ FID Euntru\l F(Elransmll‘

Sotpoint | Process Variable | Control Mode | ControlUp | Control Down | Loop Hame | Profile Location -
Chamber 1 [ ] ] I I K] ]
Chamber 2 I “ i i i “ o
Chamber 3 “ “ “ “ “ g I
Chamber 4 “ “ “ “ “ “ “
Monitor 02 “ “ “ “ “ “ “
Monitor C02 o i o “ “ o o
Maonitor Temp. o H 1 o il il il
Monitor RH “ “ “ “ “ o “

NZA 9 4 “ “ “ i “ =

4 ]

tSelectAll of This Parameter Type | SelectMone of This Parameter Type |
SelectAll of This Caontraller Type SelectMone of This Contraller Type ‘
Select All SelectNone

oK | Help ‘ Cancel ‘

9. To select specific parameters to log, click on Select None of This Parameter Type and
then manually choose the parameters to log by clicking on the appropriate boxes.

& Select Logging Parameters [Chamber 1 02 Setpoint] =13

Selest Parameters To Log
CLS20RS (+3.40 and ater |

Operation E\nha\l Dlg\la\\npuls‘ Digtal Dutputs‘ Alalms‘ Inputs‘ Dutputs‘ FID Euntru\‘ Halvansm\t‘
Setpoint | Process Variable | Contiol Mode | Control Up | Control Down | Loop Name | Profile Location -
Chamber 1 = = = = = o o
Chamber 2 o o o o O r r
Chamber 3 = = = = = o o
Chamber 4 o o O O O r r
Monitor 02 a o o o a o o
Monitor CO2 o o O O O O O
Monitor Temp. a o o o a o o
Monitor RH o - - - o o o
N/A I a o o o o o =
4 »
0 ]
Selsst Allof This Poromster Typs | L.S&lections of This Parameter Typed)
Select All of This Controller Type SelectNone of This Controller Type |

Select All Select None

oK Help Cancel
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g 10. Once all parameters have been selected, click OK. In the following example, the Setpoint
< and Process Variable have been selected.
E
o [ ! Select Logging Parameters [Chamber 1 02 Setpoint] LEx
> Select Parameters To Log
CLS202-RS (v3.40 and later] }
[
() Operation (lobal | DigitalInputs | Dightal Gutputs | Alams | Inguts | Durputs | FID Corwel | Reransmt |
[§]
> Setpoint | Process Variable | Control Mode | Contiol Up | Contiol Down | Loop Name | Profile Location -
O ] [ o v
Chamber 1 7 C C C
> Chamber 2 o o = = = = 2
Chamber 3 ] M r a O o o
X Chamber 4 o o r r r I~ o
O Monitor 02 H | r a O o o
Monitor CO2 =] o r i 4 - o
Monitor Temp. = = = = = = a
Monitor RH o - o o - o o
N/A = = = = = = 2 =
‘ [ []
Select All of This Parameter Type | SelectNone of This Parameter Type ‘
Select All of This Controller Type Select Mone of This Controller Type |

SelectAll SelectMone
b | o |

11. There are also a variety of options that are specific to each set. Click on a set to select it,
then click on Tools and select Options.

18 Data Logger

L] Select Parameters Status Last Change =
€ U € Change in logged parameters
2 |Chamber 2 02 Setpoint Stopped Mever started
>
Close Help

12. The Data Logger Options [Chamber 1 O2 Setpoint] popup window will appear. Click on
the Log File Content tab and under the Create New Log File heading, choose whether to
create a new log file daily or to create a new log file each time logging starts.

= Data Logger Options [Chamber, 1 02 Setpoint] &‘

/LOQ File Cantent 1 Log File Mame/Lacation | Start/Stop Automation | Preferences |

Create Mew Log File

 Daily
" Each time logging starts

File: Cantent

Log data every 30 seconds
W Break file after 256 columns....[1 file required).

™ Include User Login Mame as column

[~ Prompt for comment

o] 8 Cancel

Help |
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13. Underneath the File Content heading, fill out the field next to Log data every. This will tell
the software how often to log the data. In the following example, 30 seconds was typed
in the Log data every field. The data will now be logged every 30 seconds for the process
variable as well as the setpoint for chamber 1.

& Data Logger Options [Chamber 1 02 Setpoint]

Log File Content 1 Log File Nama#anatmn] Start/Stop Automation ] Preferences ] /

Create Mew Log File
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 Daily
" Each time logging starts

File Caontent

Log data every 30 seconds
W Break file after 256 columns....[1 file required).
™ Include User Login Mame as column

[~ Prompt for comment

QK Cancel

Help |

14. Now, click on the Preferences tab. This option provides the ability for the software to
automatically delete data log files after a set amount of days. This field does not need to
be filled out and can remain empty. In order to delete data after a set amount of days, click
in the box to the left of delete data log files older than, type in a specific number of days
and then click OK. To log data indefinitely, leave the field empty and click OK.

w| Data Logger Options [Chamber 1 02 Setpoint] §|

Lag File Cantent ] Log File Name.v‘Location] Start/Stop Automation i

™ delete data log files older than days

Cancel

Help ‘
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15. The Data Logger popup window will appear. Click on a set to select it. Once the set is
highlighted, right click and then select Start.

180 Data Logger
File Logging Tooks Help

- /

Logaing Set Status Last Chanage
1 |[Chamber 1 02 Setpoint Stopped M anual start mode selected
2_|Chamber 2 D2 Setpoint Stopped Never started
Mew Set
Rename Set
Delete Set
Cptions
Select Parameters
Close Help

16. The data for the Incubation Chamber 1 O2 Setpoint will now log into the Datalogs folder in
the Anafaze software. To retrieve this data go to the Program files Anafaze folder, click on
the Watview folder and the data will be stored inside the Datalogs folder.

17. To stop logging data for a specific set, click on the set to select it. Once the set is
highlighted, right click and then select Stop.

130 Data Logger El
File Logging Tools Help
Loaging Set Status Last Change -
Chamber 1 02 Setpoint Logging Manually started at 4/20/2016 10:46:25
2 _[Chamber 2 02 Setpoint Stopped Mever started

Mew Set

4

Close

Help
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BioSpherix

16 Trend Plot Database
Overview

The trend plot database automatically collects data for the trend plot feature, whether or not
data logging is enabled. The data is collected at a rate that you can specify and then records
the values of all parameters that may be graphed in all controllers that are communicating.
This data is saved for a user-defined period of time. If you forgot to enable data logging, you
can export data from the trend plot database into a file formatted the same as the data log.

A\ NOTE

Trend plotting is a very useful tool, however it is significantly different from data
logging. Trend plotting will not back up your data. This is only used to gather a
data snapshot of what the graph is currently showing. Long-term gathering of data
will not work with this method. For instructions on how to gather and backup your
data for an extended period of time please refer to the “Data Logging” section of
this manual.

Trend plotting provides the ability to consistently track data. The trend chart screen will provide
a graphical representation of data over a certain period of time. By using the average between
data points, as well as the time scale, the chart will provide a line displaying how the data
trends.

It is a visual representation between all of the data points. Utilizing this chart can help to
provide insight as to how the data will progress over time.

By following the trend chart, it can help to identify whether the data is producing a positive
trend, a negative trend or if the data is remaining constant. This tool is beneficial because it is
a good way to determine whether something is occurring within the process that needs to be
addressed.

Trend plot data is used to populate the trend plot graph. All system data is exported daily in a
format viewable only in the WatView and WatPlot trend plot graph application. From the trend
plot graph, the user selects the specific data parameters and record times to view. The data
is stored in a proprietary format, however, it can be easily exported from the trend plot graph
in a Microsoft Excel format to any location specified by the user. Although all system data is
exported daily, it can also be exported manually into a preferred document.

An example of the flexibility of trend plot data

A production lot was run last week, it was started on Monday and completed on Wednesday,
grown in Chamber 1. Using the trend plot graph, it is possible to view and export all data asso-
ciated with Chamber 1 from last Monday to last Wednesday. All data points or specified data
points, segmented into any time period (minutes, hours, etc.) can be viewed on the trend plot
graph, or exported.

v4.2 d092217
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Graphing Process Data with the Trend Plot Database

Graphing features in the Trend Plot screen allow you to create multiple graph sets in which you
can specify which parameters to graph, over what time period and many other options.

To access the Plot Settings window, from the Trend Plot graph, click on the Trend Plot tab and
select Settings.
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Plot Settings
Graph Sets
Delete Add Graph SetName |Chamber1 j Mumber of Trends | E
Caontraller Parameter Type Farameter Index A -
1 |CLE208-RS(#1) - [Operation _~ |Process Warishle - [Chamber1 hd
2 |CLS208-R3S@#1) - |Operation - |Setpoint » |Chamber 1 -

Wertical Axis Limits

Begin Time |Tuesday April 19,2016 13:18:15 j [ PlotMin_ | Plot Max

[0.0000 100.0000
Duration A Days 10 Hrs T bins

‘ Apply ‘ ‘ Ok ‘ ‘Qancel ‘ ‘ Help ‘

Data for plotting comes from the trend plot database file, which automatically records the values
of all process variables and certain other parameters for all the controllers on the network. This
data is used to generate graphs on the Trend Plot screen. Data can be exported from the database
to a text file that can be imported into most spreadsheet or database programs.

Old data is automatically deleted from the trend plot database in order to keep the hard drive
from filling up. To set the amount of days to track the data for, this setting must manually
changed. Please refer to the “Setting Data Storage Preferences” section located in the “Trend
Plot Database” section of this manual for information on how to store your data for longer than
30 days.
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Trend Plot Graph Screen

The Trend Plot graph screen allows the operator to view system wide, real-time process
readings in graph form. Individual chambers and parameters are designated with different line
colors on the graph. The line colors and corresponding variables are defined at the top of the
screen.

To open the Trend Plot Graph screen:

1. Click on the Trend Plot tab in the toolbar to expand the Trend Plot drop down menu.
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2. From the Trend Plot drop down menu, select Graph. The Trend Plot graph screen will
open.

Trend Plot

5. WatView - [Trend Plot]
File System Recpe Ewentlogs WMIGQENEES Yiew Tools Help

Last Recipe Downloaded Settings. .. /
Chonbers o =]
Export Graph Data

araph Customization

Annotations .
ar 1-Pracaces Variahls

3. Click the Back button to return to the last operating menu page.

Back

= foade D Ao
Chanbers o Chamber 1 = N\ oK

100 Chamber 1:Process Variable[] Chamber 1:Setpoint[]

80
70
60
50
40

30

20
10

"
v
v

0

13:30 14:00 ﬂ

19 Tue Apr 2016

| | Resolution
Outside Grid vove P> -+
Festy o 1 EOMMINERTNE 1043

Trend Plot Graph Screen
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Legend (top of graph): — Displays the line color that is associated with each Chamber/
Parameter variable. For example: if the line color above Chamber 1: Process Variable is blue
then the blue line trending on the graph represents the process value for chamber 1.

O WatView - [Trend Plot]

e Eventlogs TrendPht View Tools [1o

100 Chamber 1:Process Variable[] Chamber 1:Setpoint[]

Move < > — These buttons are used in order to navigate around
Move ‘ ’- the graph.

B Fieset Resets the graph view to the original
Slze.

Scales the graph view to show all of
the selected process variables.

00

Now Hove d P> — Resolution

Mo Resets the graph view to show current
—  readings.

A\ NOTE

To open multiple graph windows, select the Windows Start button, select All
Programs, click on Watlow, click on WatView and then select WatPlot.
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Setting Data Storage Preferences

A\ NOTE

Watview must be running and communicating with the controller in order to collect
any data.

The program is configured at the factory to start storing data automatically. By default, the data

will be stored for 30 days. Any data that is older than 30 days will be deleted automatically.
Prior to beginning any experiments it is important that the settings are manually changed in

order to store the data for more or less than 30 days. NOTE: It is important that you change

this setting before starting your experiment. If you change the date range while running
the unit, there is a potential for data loss. These settings can be changed in the System
Preferences by selecting the amount of days to store the data for, refer to the steps below.

BioSpherix, Ltd. highly recommends exporting your data immediately once the run is complete.

Once exported, verify that the data backed up correctly and save the data using your facilities
backup practices. BioSpherix, Ltd. has many customers who set their preferences to track
their data for 365 days.

A\ NOTE

BioSpherix, Ltd. strongly recommends routinely backing up all data. For
instructions on how to gather and backup your data for an extended period of time
please refer to the “Data Logging” section of this manual. Trend plotting does not
back up your data.

A\ NOTE

You can export from the trend plot, however it will only export what is being currently
shown on the Trend Plot graph.

1. On the Trend Plot screen click on System and then select Preferences.

. Wat¥iew - [Trend Plot]

free :
' , Chamber 1:Process Variable[] Chamber 1:Setpoint[]
90
80
70
60
50
40
30 =
20
10 Move
A
v
0
13:30 14:00 +
19 Tue Apr 2016 -]
Outside Grid Move g : Resolution
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2. The Preferences popup window will appear. Click on the Trend Plot tab.

Recipe | Program Start
/ Default Screen

Control -
Spreadsheet Overview Font Size

R

Process Wariable Color-Code

: Double-cick to
Low Devidlion — changs oolor

High Deviation

Wihen no key is found at start up
& Prompt the User
" Run the Configuator Edition

" Ty the Runtime Edition for 1 hour

I Allov Wwindows Screen Saver

ul’s Cancel Help

3. Check the box next to Delete Plot history after and then type in the number of days to
track the data for. In the following example, the software is being set up to track the data
for 30 days.

2 |Preferences

General | Recipe | Proaram Startup | Alams | Trend Piot}

Display
v Real-Time
[ Burst Mode
™ Overlap Axes

[ InteliScale

Storage

Recording Rate: | 0 His [ 0 Mins [ 2 Sees

Disk Space Consumed per Day: 3.57440 Megabytes

Awallable Disk Space: 133743.9 Megabytes

\ Masimum Number of Diays Allowsd: 9339

¥ Delete Plot history after | 30 days

ak Cancel Help

4. Once the amount of days has been selected, click OK. The data will now begin tracking.
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Exporting Data

The following procedure will demonstrate how to export all data on the chart into a preferred
document, such as a spreadsheet program. Exporting data from the trend plot database will
export all graphing parameters into a file. Using the trend plot database also provides the
option to track older data by selecting specific dates and times. You can specify how many
days you want to track the data for and this setting must be modified prior to beginning

your experiments. It is important that you change this setting before starting your
experiment. If you change the date range while running the unit, there is a potential for
data loss. Please refer to the beginning of the “Setting Data Storage Preferences” section for
instructions.

A\ NOTE

Exporting data from the trend plot graph will only export the data that is currently
saved within the trend plot graph. This is not the recommended way to get your data
for backup purposes.

1. Click on the Trend Plot tab located on the toolbar and select Export Graph Data.

. WatView - [Trend Plot]

o
— 3
00 Chicunwer 1:Process Variablel] Chamber 1:Setpoint]]
90
80
70
60
50
40
30
20
10 Wove
v
v
0
13:30 14:00 +
19 Tue Apr 2016 -
Outside Grid [Resat] o] Move | P>| /e[ Rsolution
o1 EOMEE

2. The Export Settings window will pop up, providing the option to choose what days to track

the data for.

EeginR8p0n| Tuesday Aprl 19,2016 08:23:45

End Report | VWednesday  April 20,2016 08:23:48

Logging Interval |60 Secs

Total number of items to be logged : &
Total number of loggable items in system : 37

Select Parameters

ExportDataNow‘ ‘ Close ‘ ‘ Help
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A\ NOTE

This method provides the ability to store and export data that was logged from the
past. For example, to log data from two months back, simply click on the left arrow icon
on the calendar until the preferred month and day appear. Remember, the amount of
days you selected to gather and backup your data for in the “Data Logging” section
will affect how far back you can export your data from.

3. Click on the down arrow in the Begin Report field. Once the calendar appears, select a
start date and time for the data to start logging.

Export Settings /

Begin Peport April 19,2016 082348~ |
End Report [J April 20186 S | T -
Logging Inte 1 2

i 4 B B 7 8 4
m o1 12 13 14 15 16
17 18 19 @i 21 22 23
°4 25 26 27 28 23 30
Today: 4/20/2016
Export Data Maw Close ‘ ‘ Help

4. Click on the down arrow in the End Report field and once the calendar appears, select an

end date and time for the data to stop logging.

Export Settings

Begin Report | Tuesday  April 19,2016 082348 | /

EndReport | [FEEN April 20,2016 082348~

T e Ll April 2016 ]

12
3 4 5 B 7 8 8
10 11 12 13 14 15 1B
17 18 19 @ 21 22 23
24 25 26 27 25 29 30

Export Data Ng &=~ Today: 4/20/2016 Help

|
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5. The Logging Interval field provides the option to select how often the chosen parameters
will be logged and exported. The Logging Interval has a default of 60 seconds. To change
the time of the Logging Interval, click in the box next to the Logging Interval field and type
in a specified time.

—

Export Settings

BeginPeport | Tuesdey  April 19,2016 D8:23:48 -
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EndRepoart | Friday Aptil 2076 08:23:48  ~|

Logging Interval |60 e M

Total number of items to be logged : B
Tatal number of loggable items in system : 37

Select Parameters

ExportDataNow‘ ‘ Close ‘ ‘ Help

6. Click on Select Parameters.

—

Export Settings

BeginPeport | Tuesdey  April  19.2016 082348 ~|

End Feport | Friday April 292016 08:23:48 j
Logging Interval |60 Secs Moy i

Total number of items to be logged : B
Tatal number of loggable items in spstem : 37

ExportDataNow‘ ‘ Close ‘ ‘ Help
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Trend Plot Database BioSpherix OxyCycler Model A84

7. The Select Parameters popup window will appear, providing a selection of parameters to
choose in order to track and export the data. To select all parameters, click on the Select
All button.

Select Parameters

CLS208-RS [v3.40 and later] ]

Operation  Global

Setpoint | Process Variable Control Down Control Up 12|
Chamber 1 ] =] o M
Chamber 2 =i i i o
Chamber 3 H =] o o
Chamber 4 o i o i
Monitor 02 =1 )= =1 i
Monitor CO2 =i i i o

Monitor Temp. | i » o |

Monitor RH o =] i i -

| ‘ Select Mone |

Save | | Cancel ‘

8. To choose specific parameters, click on Select None and then manually click on the box
of each parameter to track. In the following example, the Setpoint and Process Variable
for Chambers 1-4 as well as Control Down and Control Up for Chamber 1 are being
selected to track.

Select Parameters

CL5208-RS [+3.40 and later) l

Operation  Global
Setpoint ‘ Process Yariable Control Down | Contiol Up i
\ Chamber 1 i i o v
Chamber 2 o i — [~
N\ Chamber 3 A1 i i =
N\ Chamber 4 1] i — ™
Monitor 02 o - = _
\ Moniter CO2 O a I —
nitor Temp. | | | | —
Mbdgitor RH o - = _ -
AN

‘ Selectall ‘\\T‘Selem HNone

9. Once all preferred parameters have been selected, click Save.

‘ Sawe H Cancel ‘

Select Parameters

CL5208-RS [+3.40 and later) l
Operation  Global
Setpoint ‘ Process Yariable Control Down | Contiol Up i

Chamber 1 1 M » v
Chamber 2 o i — [~
Chamber 3 i o i — y
Chamber 4 o i — 4 Ve
Monitor 02 o - = _

Monitor CO2 | a a a

Monitor Temp. | | _ | —
Monitor RH o - = _ -

7/
‘ Selectall ‘ ‘ Select Mone ‘ Sawe /‘/‘ Cancel ‘
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10. The Export Settings window will appear. Click on Export Data Now. The data will now
start to track and export.

Bl
Export Settings

BeginPeport | Tuesday  Aprl  19.2016 08:2348 |

End Report | Friciay Aprl 29,2016 08:23:48 j

Logoing Intersal |60 Secs Mew

Total number of iterns to be logged . 10
Total number of loggable items in system : 37

o
i,
o
=
—
Qo
3]
>
Q
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X
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\’\EXpDHDataNDW‘ | Close ‘ | Help

11. The data will load into the Plot folder in the Anafaze software. To retrieve this data go to
the Program files Anafaze folder, click on the Watview folder and the data will be stored
inside the Plot folder.
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BioSpherix OxyCycler Model A84

Exporting an Image

Exporting an image is a good way to get your data if four or less data points are being loaded
at a time. This method will take those points and export them immediately.

1.

A\ NOTE

Exporting an image will only export the data that is currently shown within the trend
plot graph. This is not the recommended way to get your data for backup purposes.

Click on the File tab located on the toolbar and select Export. The data will be saved as

an image on the PC.

., WatView - [Trend Plot]

(i Svstem Recpe Eventlogs TrendPlot View Took Help

Data Log Setup

Copy Parameters

Graph
Chanber 1 S

70

60

50

40

30

Chamber 1:Process Variable[]

Chamber 1:Setpoint(]

20
10

0

13:30
19 Tue Apr 2016

Outside Grid

14:00

Move @/ | Resolution

:
:

Cick here to et ow.

Cu: 1 JCOMMUNIGATINGI 1101
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2. Select a location to save the image to. In the following example, the data is being saved to
My Computer.

Export File Name

Save in

| &3‘;& Floppry (A:)
ﬁ e Local Disk {C:)

My Recent OAB‘IXOVInstaII (5]

Documents — lcee - o syIvo-pC

@ B0 on WIVO-PC

ZEE on KYIWO-PC

Desktop &gk oy yvTvo-pC
|5 5hared Documents
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T,

L} I %PMUser's Documents

My Document:

y Computer
Qg File name: |Chamber 111.01.43 04-20-2016 - save |
Py Metwork  Save as type: |"bmp] =l Cancel

Places

3. This is an example of what the data will look like once the image is opened.

Chamber 1:Process Variable[] Chamber 1:Selpoint[]

90

80

70

60

50

40

30

20
10
0

13:30 14:00
19 Tue Apr 2016
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17 Copy Parameters

A\ NOTE

This section describes advanced content features for the OxyCycler model A84
System. Prior to accessing these features, please contact BioSpherix, Ltd. Technical
Support for assistance.
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Parameter settings can be copied from one controller to additional controllers or from one index
to additional indexes. In order to launch the Copy Parameters window click on File and select
Copy Parameters.

2 WatView - [Control]

FEN System  Recpe EventLogs TrendPlot View Tools Help

Data Log Setup

Copy Parameters

Select Chamber/Parameter

S |Chamher 1 j

Process:

Contiol Mode

Copy Parameters

Source Taiget Indices

Caniraller Type
[CL5208R5 (v3.40 and later] =] | | |Chemser 2

Parameter Type Chamber 4

[Operaion =] [onim o2

Indes Monitor Temp.

|Chambel 1 j m?gltm FiH

Parameters to Copy

Control Dowin
Control Mod
Cantrol Up
Current Segment

Cycle Mumber

Loop Mame

Profile Lacation

RS Flags

Segment Time Remaining
Setpoint

[ Alphabetize

Lopy ‘ Close | Help |

Copy Parameters Window
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< Copy Parameters
(ce)
< Source Target Indices
o) Controller Type
Chamber 2
'8 | CL5208-RS (+3.40 and later) JE2 J I et
E Parameter Type Chamber 4
— Maonitor 02
= | Dperation =l |Monier 02
() Indesx I onitor Temp.
e Monitor RH
[$] Charber 1 A
= | J M,
O Parameters to Copy
> Control Down
X Control Mode
O Control Up
Current Segment
Cycle Mumber
Loop Mame
Profile Location
RS Flags
Segment Time Remaining
Setpoint
[ Alphabetize
-
Copy Close Help

Copy Parameters Window

Source - Use these items to select the settings you want to duplicate.

Controller Type - Select the controller with the settings you want to copy.

Parameter Type - Select the type of parameter or the group of parameter types you want to copy.
Index - Select an index with the settings you want to copy.

Parameters to Copy - Select the parameters to copy.

Target Indices - Select the index or indices to be updated with the duplicated settings.

Alphabetize - Select this option to list the target indices alphabetically. Uncheck the box to list
them in the order they appear in the Spreadsheet Overview screen.

Save Settings to EE - Select this option to have the controller save parameter settings in
nonvolatile memory. This option is available for controllers that do not automatically save parameter
values set via communications.

Copy - Click this button to copy the selected parameters.

A\ NOTE

The copy option saves the full set of parameters in memory. If you are copying
several sets of settings to the same controllers, copy all parameters first before saving
the settings. Once all parameters have been copied, click Save. Depending on the
type of hardware the controller uses for nonvolatile memory, it may be undesirable
to perform the save too many times.

Close - Click this button to close the dialog box.

Help - Click this button to open WatView Help.
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Spreadsheet Overview Screen

The Copy Parameters window can also be opened from the Spreadsheet Overview screen. The
controller tabs and parameter type buttons in the Spreadsheet Overview screen provide access to
the controller’s settings and values. These buttons allow you to view and change the parameters
for all the controllers on your network. Each tab on the screen includes parameter settings for
a particular type of controller. The buttons on the tabs display the spreadsheets for each type
of parameter. In order to launch the Copy Parameters window from the Spreadsheet Overview
screen click on View in the toolbar and select Spreadsheet.
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&, WatView - [Control]
File System Recips Eventlogs Trend Plob Took  Help

Last Recipe Downloaded
OwyCycler 484 Recipe 1 Alarms

CL5205-RS Setup (Channel) Shift+FL

Control shift+F3
Contral Setup shife+F4
mber/Parameter
Cwerview Thumbnails Shift+F3 -
/ Process:

Once the Spreadsheet Overview screen opens, right click on the row that contains the settings
you want to copy and then select Copy Parameters.

.J: WatView - [SpreadSheet Overview]

File System Recipe Eventlogs TrendPlot Wiew Tools Help

Last Recipe Downloaded
OrylCycler A84_Riecips 1

RS (v3.40 and later] | /

n Global Digilallnpulxl Digilal[lulpuls‘ Alalmx‘ Inpulsl [Iulpul:‘ PID Eunllnll Rellansmill

Setpoint Contiol Mode | Contiol Up | Contiol Down Profile Location

Chamber 1 210 . BT None
Chamber 2 200 1% None
Chamber 3 20.0 5 03 HNone
Chamber 4 200 1% 0.000 % 04 None
Monitor 02 0.0 CL5200/ML5300 Prafie Edftor Disabled  Cool Disabled 05 None
Monitor CO2___|300 PPM CL5200/ML5500 Profile Control | Disabled  Cool Disabled 06 None
Monitor Temp. |0 warvou Disabled  Cool Disabled o7 HNone
Monitor RH 0o bled Heat Disabled  Cool Disabled 08 None
N/A ] bled Heat Disabled Cool Disabled 09 None

Spreadsheet Overview Screen
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Copying Parameters

1. Under the Controller Type heading, click on the drop down menu and select the desired

controller.

\ Copy Parameters

Lrce
Controller
CL5208-RS [v3.40 and later]

.40 aind later]
|Dpelation # ﬂ
Index
|Chamber 1 j

Parameters to Copy

Cor ol
Control Mode
Control Up
Current Segment
Cyecle Mumber
Loop Name
Profile Location
RS Flags
Segment Time Remaining
Setpoint

LCopy Cloge

Target Indices
Chamber 1
Charnber 2
Charnber 3
Chamber 4
Monitor 02
Manitor COZ
tdonitar Temp.
Monitor RH
N4

™ Alphabetize

Help

2. Under the Parameter Type heading, click on the drop down menu and select the desired

parameter.

Copy Parameters

\

Source
Controller Type

03RS [v3.40 and later) -
Parameter Type

| Operation * \ﬂ

Global
Digital Inputs

Digital Outputs =
Alarms

Inputs =

Outputs *

PID Control * ¥
TLTTEnT SEgmment

Cycle Mumber

Loop Mame

Profile Location

RS Flags

Segment Time Remaining

Setpoint

Copy Cloze

Target Indices
Chamber 2
Chamber 3
Chamber 4
Monitor 02
Manitor CO2
tdonitar Temp.
Monitar RH
N4

™ Alphshetize

Help

208
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Copy Parameters

3. Under the Index heading, click on the drop down menu and select the desired index.

\

Copy Parameters

Source
Controller Type

[CL3208RS (3 40 and later] ~|
Parameter Type

|Dparatiom " j
Index

|Ehambe| 1 \j

onitor AH

TN COCSTT

RS Flags

Segment Time Remaining
Setpoint

Copy Close

Target Indices
Chamber 2
Chamber 3
Chamber 4
Monitor 02
Moritor CO2
Monitor Temp.
Monitor RH
M8

[ Alphabetize

Help

4. Under the Parameters to Copy heading and the Target Indices heading, click on the
parameters and indices you want to copy. Once you have selected all desired parameters

and indices, click

Copy Parameters

N\

Copy.

Source
Cantroller Type

|CLs208 RS 1v3 40 and later) -
Parameter Type

|Dperal\um * j
Index

|Ehambe| 1 j

Cantrol Mode

Caontral Up

Curent Segment

Cycle Nurmber

Loop Mame

Profile Location

RS Flags

Segment Time Remaining
Setpoint

Copy Close

Target Indices
Charnber 2
Chamber 3
Chamber 4
Monitor 02
Monitor CO2
Moanitar Temp.
Monitor FH
AR

™ Alphabetize

Help
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18 Snapshots

Overview

Snapshots provide a quick way to save the complete configuration of a controller and it also
provides a good way to backup your settings after you set up a controller. This feature can also
be used to copy settings from one controller to another. In the Spreadsheet Overview screen, click
on System, select Snapshot and then select whether you want to Save the snapshot, Restore
the snapshot or Remove the snapshot.
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2, WatView - [SpreadSheet Overview]

M Recipe  Eventlogs TrendPlot Wiew  Tools Help

\ Preferences
cl Jater] |

Communications  »
COM Diags )igilallnpuls‘ Digital Dutputs | Alarms | Inputs | Dutputs | PID Control | Retransmit |
[ Save ContiolMode | ContiolUp | ContolDown | Loop Name | Profile Location

Restore 0.000 % 0.000 % 0 MNone
0.000 % 0.000 2 0z None

[ Setup Passwords

Remave

Chamber 3 0.000 % 0.000 % 03 Mone
Chamber 4 20.0 0.000 % 0.000 % 04 None
Monitor 02 0.0 05 HeattCool Disabled Heat Disabled  Cool Disabled 05 None
Monitor CO2 300 PPM 1056 PPM "] HeattCool Disabled Heat Disabled  Cool Disabled 06 None
Monitor Temp. |0 |Loop Skipped | HealtCool Disabled Heat Disabled  Cool Disabled 07 None
Monitor BH (] 81 HeattCool Disabled Heat Disabled  Cool Disabled 08 None
N/A 1] _ HeatkCool Disabled Heat Disabled Cool Disabled 09 Mone

Save a Snapshot

The Save Snapshot option is used to save a snapshot from the controller to the software.

1. Ifyou choose to save the snapshot, the Save Snapshot popup window will appear. Under the
Controller heading, use the drop down menu to select which controller you will be saving
the snapshot for.

R Save Snapshot

Controller

|CLS208-RS5(#1) :I/

Snapshot File Name
|484_d0718

Save Cancel ‘ Help ‘
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Snapshots BioSpherix OxyCycler Model A84

2. Under the Snapshot File Name provide a name for the snapshot.

R Save Snapshot

Controller
|CLS208-RS(#1) |
Snapshot File Name /
|484_d0718

Save Cancel ‘ Help ‘

3. Click Save.

R Save Snapshot

Controller

|CLS208-RS(#1) -]
Snapshot File Name

|484_d0718

N Save Cancel Help

4. The following popup window will appear: Snhapshot saved. Click OK. The snapshot will be

saved in the Snapshots folder in the Anafaze software. To retrieve this snapshot go to the
program files Anafaze folder, click on the Watview folder and the snapshot will be stored
inside the Snapshots folder.

& Shapshat zaved.

212
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Restore a Snapshot

The Restore Snapshot option is used to load a snapshot from the snapshot folder into the
controller.

1. If you choose to restore a snapshot, the Restore Snapshot popup window will appear. Under

the Snapshot File heading, use the drop down menu to select which controller you will be
restoring the snapshot for.

r

Fe1Restore Snapshot

Snapshot File Controllers

|84_d0718 | CLS208-RS(#1]
A410VO31E15
Test021016484

18-Jul-16

LCancel ‘ Help

2. Once the snapshot is listed under the Controllers heading, you must click on it to highlight it.

1 Restore Snapshot (%]
Snapshot File Controllers /

|A34_dg;f1 3 ﬂ CL5208-B5[#11

Date Saved

18-Jul-1E

Send Cancel ‘ Help

v4.2 d092217
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Snapshots BioSpherix OxyCycler Model A84

3. Once the controller is highlighted, click Send.

fe1Restore Snapshot

Snapshot File Controllers

|484_do7ig -

Date Saved

18-Jul-1E

Send Lancel | Help

4. The following popup window will appear: Snapshot was successfully restored. Click OK.
The snapshot will be saved in the Snapshots folder in the Anafaze software. To retrieve
this snapshot go to the program files Anafaze folder, click on the Watview folder and the
snapshot will be stored inside the Snapshots folder.

& Snapzhot was succeszsfully restored,
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Remove a Snapshot §
The Remove Snapshot option is used to delete the snapshot file. E
o
1. Ifyou choose to remove a snapshot, the Remove Snapshot popup window will appear. Under %
the Snapshot File heading, use the drop down menu to select which controller you will be %
removing the snapshot from. Su
3
Rt Remove Snapshot [z| O
Snapshot File
44100031615 |
‘ﬂm OWa1E15 A
Testl21 01 6ASY
|‘I B-Mar-15
Ok LCancel ‘

2. Click OK.

R Remove Snapshot

Snapshot File

Date Saved

18-Jul-1E

Cancel
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3. The following popup window will appear: Deleting File [ # # # ] Are you sure? Click Yes. The
snapshot will be deleted.
- -
WatView

Dieleting file [454_d0718].

Are you gure’?

\ T No
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>
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A\ NOTE

When a snapshot is removed it is sent to the recycle bin on your desktop. In order
to recover a deleted snapshot you must do so prior to emptying your recycle bin.
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19 Alarms

An alarm is triggered when a process value moves beyond limits set by the user. When an alarm
occurs, the Alarm button located in the upper right of each screen will turn red to indicate an alarm
condition and the Alarm screen is automatically displayed. The Alarm screen displays what alarms
are triggered, when the alarm occurred and other alarm information. You must acknowledge the

alarm(s) prior to resuming control with the OxyCycler. To get to the Alarm Screen click on View
in the toolbar and select Alarms.
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: WatView - [Control]

File System Recipe Eventlogs Trend Plob BUEEE Tools Help

Last Recipe Downloaded SpreadShest
O=pCycler 484_Recipe 1

CL5208-RS Setup {Channel)  Shift+F1

Contral Shift+F3
Control Setu Shift+F4
— P nber/Parameter
COrwerview Thumbnails Shift+F2 -
Process:

. WatView - [Alarm Screen]

Fie System Recpe Eventlogs TrendPlot View Tools Help
Last Recipe Downloaded

=
OwyCycler 484_Recipe 1 Back
Date/Time | Item Name [ Alarm Message Alarm |~
1 _[7/19/2016 10:27-13 AM Chamber 1 Low Process(Ack Required)
2 _L7/19/2016 10:27:12 AM Chamber 1 Low Process Alarm
4
L5 |
- 6
Date/Time 7]
=2
[ 9| (]
10
1
Item Name [zl

3

ooz lefelelefele skl e R R R

Next Unacknowledged Ala

e Ack All larms
Acknowledge This Alam

Alarm Screen

- Alarm - Alarm button turns red when an alarm becomes active.

Date/Time Date/Time - Displays the date and the time that the alarm was
741972016 10:27:13 AM triggered

741972016 10:27:12 AM '

Thanbar® Tien Nane Item Name - Displays the chamber that the alarm was triggered
Chamber 1 In.

v4.2 d092217 219



<
e)
<
[0
e,
e}
=
o
o
>
Q
>
X
o

Alarms

BioSpherix OxyCycler Model A84

Acknowiedge This Alarm

Clear Views
Ack All Alarms

Alarm Message - Displays why the alarm was triggered.

Next Unacknowledged Alarm - This field displays what alarm
needs to be acknowledged. Click on the Acknowledge This
Alarm button.

Clear View - Once an alarm has been acknowledged you can
clear it by clicking this button.

Ack All Alarms - If you have more than one alarm that was
triggered you can click this button to acknowledge any alarm
that has not yet been acknowledged.

Silence All Alarms - When the silence featured is enabled,you
will not receive a sound notification when an alarm is triggered.

220
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Setting a Tolerance

Sensors vary under normal operations and under some circumstances that variation can activate
the alarm. If your alarm is activating inadvertently or unexpectedly then you may need to increase
the tolerance. The tolerance can be increased from the controller Setup screen.

1. In the toolbar click on View and select the controller. In the following example, we will be
selecting CLS208-RS.
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WatView - [Alarm Screen]

File’ gtemn  Recipe  Event Logs  Trend Plot & Tools  Help

Last Recipe Dowmnlaaded Spreadshest
OiyCycler 484_Recipe 1 Alarms
Date/Time . 1 (Channel) Shift+F1 Item Mame
Contral Shift+F3
Control Setup Shift+F4
Orverview Thumbnails Shift+F3

2. When the Setup screen opens, you can change the tolerance for each parameter. For example,
to change the tolerance for the low process setpoint of Chamber 1, double click in the field
next to Lo Pro SP underneath the Alarms column.

G WatView - [CLS208-RS Setup (Channel)]
File System Recpe Eventlogs TrendPlob View Tools Help

Last Recipe Downloaded < | statbaa Alam
OCycler 484 Recipe 1 sk | s | | ASR

Channel | Globals & /O

Select Channel.

206 Operation Dutputs Heal ool
67 Selpoint 210 [HiProEnable | Disabled [Type be Proportioringi Fioportianing
Proces: Tyoe Al [Cycle Time 5Ges| 55ec
328 Conlrl Status Manal i Fro 5P 7830 [SDACMode Vohage Voltage
28.9- Heat Dutput % 0.000 % [Hi Pro Dut Nore [SDAC Low QO0VDC,  000VDC
240 Cool Duput = 0000% |LoProErable|  Dissbled [SDACHch | 10.00%DC  10.00vDC
210- 4 Loop Neme Al |Bction Feverse Diect
171 Prcfle Locatior 00 |Lit 00000% 100,000 %
131 None [Lini Time Conlinuous Cortinuous
5 Disabled |Fail Dutput 0% 0%
g% Input Type | Lincar g i Dy Alam [1/C Bicak Avg af af
. Uris HipEl D Nore [Lineaity Linear Linear
4 Display Fomal 333 510 3000.0 46 Dev Enable]  Disabled
Input Oifset | Not Appic € |Lo Dev Type Alam [FID Control
fiiocoss: on Lo Dev 0t Nore [Heat PB Nane
High PV 05 a2 Il Not Applicable
setpoint Low 0.07% [Alam Delay 05, 3 secs [Heat Max Out | Not Appliable
02 3'scans |Heat Min InputNot Applicable
20 InputFilg?” | 5 scans 45 |Heat Min Out | Not Applicable
Heat Cool (Caol Integrel 0 secs [PV on Cool Nons
oo [ oowx Codl Dervalive 0 secs [Conl Max Input, Not Applicable
C Ouput Fier 3 scans |Cool Ma Dul_| Not Apicable
Manual Spread 07 [Conl bin Input | Not Applicable
Restre PID In Nane [Coel MinDut_| Not pplcable

Cir- 0 |EOMMURICSTING S 0753
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3. The Chamber 1 Low Process Setpoint popup screen will appear. Adjust the tolerance for the
low process setpoint and then click Send.

WatView - [CLS208-RS Setup (Channel)]

Fie System Recpe Eventlogs Trend Plot View Tools Help
Last Recipe Downloaded “ | swtbas N
OCycler A64_Recipe 1 Back | Looging OK

Channel | Globals & /O

Select Channel:

<
e)
<
[0
e,
e}
=
o
o
>
Q
>
X
o

IC—|
406- Operation | ' [Outputs Heat o
367, elpoint Disabled (Type e Froportioningie Fioportioning
- racess Al [Cycle Tine 55ec 55ec
328 oriol Stalus 7890 [SDAC Mode Wolage| Yollage
289- Heat Dutput % Nore [SDAC Low 000VDC)  0.00VDC
249- ool Output % Disabled SDAC High 1000VDC) 10.00VDC
210- { oop Name Alarm |Pction Reverse Diect
N 17 1- rofle Locatior 00 |Lint 100000% 100000 %
i Nore [Linit Time Continuous  Continuous
Inputs [ Disabled |Fail Output | 0% 0%
g 3 nput Type | Linear inpu |HiDew Tope Alam [T/C Break v aii oif
e it iDew Out HNone |Lineaii Linear| Linear
14 ]I \Ditpip Fomet 998 10 30000 |LoDev Endbie| ~ Distled
Offsel | Not Appicable [LoDev Type Aarm [PID Control Retiansmit
[Process: o P 03 |LoDevOut Nore [Heal PB 109 Nore
(TS [rign Py 1960 _ [Deviation 05 [Heat Integral 1 sers | Het st o 1t Arvlicable
S atpoint o Reading 00% [Blam Dely USec [Heal Detval e
PP |Figh Reading % [Deadband 02 |H Dutput Fit
ae nput Fier 5o 00l P e == Sl
Heat Cool eversed T/ fi ool Integral P—
. 5 ool Dervati | |0-
0000% 0000%
Output Fil
Manual Eree= T Rangs: 0.3 101960
estore FID

Cancel | Help

| Ci: 0
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Manage Alarms

By default, when an alarm occurs, the Alarm screen is automatically displayed. BioSpherix Ltd.
recommends leaving this feature on the default setting, however it can be disabled from the
Alarms Tab. The alarm tab, in the Preferences window allows users to set the conditions that
will trigger an alarm.

1. In the toolbar click on System and select Preferences.

2 WatView - [Control]

File BSELNM Recipe  EventLogs  Trend Plob  Wiew Tools  Help
\ Lasl

il

Communications ¥
COM Diags Select Chamber/Parameter

Snapshot 4 |Chamher1 j

Setup Passwords

| Process:

2. When the Preferences popup window appear, click on the Alarms tab.

Preferences

General l Fiec:ipel Program 5 Iarms] Trend Plot
ault Screen

/ | Cantral j

Spreadsheet Overview Font Size
8 -

Process Variable Color-Code

ISR Ot cick to

Lowy Deviation change color

High D eviation

‘when no key iz found at start up
&+ Prampt the Lser
" Run the Configuratar E dition

" Try the Runtime Edition far 1 haur

] LCancel Help
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Alarms BioSpherix OxyCycler Model A84

3. Inthe Alarms tab you will see two settings: Computer Audible Alarm and Auto Alarm View.

* If you remove the checkmark next to Computer Audible Alarm, the
software will not give off an audible noise when an alarm has been triggered.

* If you remove the check mark next to Auto Alarm View, the Alarm screen
will no longer popup as soon as an alarm has been triggered. The Alarm
button located in the top right of the screen will still turn red until the alarm
has been acknowledged. Navigate to the Alarm screen in order to clear the

—:
(e}
<
©
©
(@]
=
| .
<@
&)
>
O
<
@) alarm.

C: Preferences

General] Hecipe] Program Startup

W Computer Audible Alam W Ao Alarm Wiew

ustom Alarm Meszages

Controller Type Index
|CLS202.RS [+3.40 and later] | |Chamber 1 |
Contraller M ame Parameter
[cLsz0aRsi1) | [alam Status =l ~ ~—_
Default Alarm Message | Custom Alarm Message | Remediation & Auto Alarm View
1 |Spare Spare Edit
| 2 |Spare Spare Edit
Computer | 3 |Low Deviation Low Deviation Edit
Audible Alarm | 4 [High Deviation High Deviation Edit
| 5 [Low Process Low Process Edit
| 6 |High Process High Process Edit
| 7 |T/C Reversed T/C Reversed Edit
| 8 [T/C Short T/C Short Edit
| 9 |T/CBreak T/C Break Edit B
| 10 |RTD Open RTD Open Edit
| 11 [RTD Short RTD Short Edit
12 |N/A N/A Edit hd
ok LCancel Help
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In addition to setting the conditions that will trigger an alarm, Watview software also provides the
user the ability to customize each alarm message. You can use WatView to provide the operator
with information about the alarm and what action should be taken when an alarm is triggered.

4. The Custom Alarm Message screen allows you to customize each alarm message. Click

on the alarm you want to customize and type in your custom name/message. In the
following example, the Low Process alarm is the alarm that is being customized.

= Preferences

Iv Computer Audible Alarm

Cusztom Alarm Messages

General] Hecipe] Program Startup  Alarms l Trend Plot

W Auta Alarm Wiew

“
Controller Type Index
| CLS208-RS [+2 40 and later) = | |Chamber 1 |
Controller Mame Parameter
|CLs208-RS(#1) | [Alam Status |

Default Alarm Message |

Custom Alarm Message

1 _[Spare Spare

2 |Spare Spare

3 [Low Deviation Low Deviation

4 |High Deviation High Deviation

5 |Low Process Edit

6 |High Process High Process Edit

7 _|T/C Reversed T/C Reversed Edit

g |[T/C Short T/C Short Edit

9 [T/C Break T/C Break Edit [

10 |RTD Open RTD Dpen Edit

11_|RTD Short RTD Short Edit

12 |N/A N/A Edit =
oK LCancel Help

5. Under the Remediation column click on Edit to open the popup window. In the following
example we are going to click in the Low Process column to open the Chamber 1 Low

Process Variable window.

Preference

General] Hecipe] Program Startup  Alarms l Trend F'Iot]
W Computer udible slam W Auto Alarm Yiew
Custom Alarm Meszages

Controller Type Index

|CLS208-RS (v3.40 and later) v | |Chamber 1 |

Contraller Mame Parameter

|CLS208-RS(#1) =] [alam Status =l d

Default Alarm Message | Cusztom Alarm Message | Remediation | ~|
1 |Spare Spare E dit
2 |Spare Spare E dit
3 |Low Deviation Low Deviation Edit /
4 |High Deviation High Deviation Edit
5 |Low Process Low Process I Edit z
6 |High Process High Process E dit
7 _|T/C Reversed T/C Reversed Edit
8 |T/C Short T/C Short E dit
9 |T/C Break T/C Break Edit [
10 _|RTD Open RTD Open
11_|RTD Short RTD Short E dit
12 |N/A N/A E dit =
ok LCancel Help
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Alarms BioSpherix OxyCycler Model A84

g 6. When the Chamber 1 Low Process Variable window opens, you can provide information

< about this specific alarm. Now every time that alarm is triggered, the message that you

g provided in the Remediation column will be displayed in the Alarms screen. Click OK to

o close this dialog box.

= NOTE: In order to see this message in the Alarms screen you have to click on the

o) alarm itself.

©

6 hamber 1 - Low Process X

>

X

@)
Click on the Alarm in
the Alarms screen in
order to bring up the
customized message

Ok LCancel | Help ‘

Last Recipe Downloaded =
OpCycler A84_Fecipe 1 Back
Date/Time [ Iltem Name [ _ARlaim Message Alaim [+
771972016 10:41:59 AM Chamber 1 Low ProcessiAck Heq}ia‘f
71972016 10:42:59 AM Chamber 1 Low Frocess

L

2|

3

% Chamber 1 - Low Process(Ack Required)
e ‘
|

e

N

=

a[]

=

=

&=

=

5}

Help

£

o

7. Once all settings are set as desired, click OK in the Preferences window.

.: Preferences

General] Hecipe] Program Startup  Alarms l Trend Plat

W Computer Audible slam W Auto Alam Yiew
Custom &larm Messages
Controller Type Index
|CL5208-RS (v3 40 and later) v | | Chamber 1 |
Contraller Mame Parameter
|cLs208-Rs(#1) | [adarm Status =l
Default Alarm Message | Cusztom Alarm Message | Remediation | « |
| 1 |Spare Spare E dit
| 2 |Spare Spare E dit
| 3 |[Low Deviation Low Deviation Edit
| 4 [High Deviation High Deviation E dit
| 5 |[Low Process Low Process Edit
| 6 [High Process High Process E dit
| 7 |T/C Reversed T/C Reversed _ Edit | A
| 8 |T/C Short T/C Short E dit
| 9 [T/C Break T/C Break Edit [
| 10 (RTD Open RTD Open E dit
| 11 |RTD Short RTD Short E dit o
12 |N/A N/A } ; hd

QK/‘

LCancel ‘ Help ‘
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When an Alarm is Triggered

By default, when an alarm occurs, the Alarm screen is automatically displayed.

. WatView - [Alarm Screen]

File System Recipe Eventlogs TrendPlot View Tools Help

om0 Pt o5 | I

Date/Time | Item Name | Alarm Message Alarm | 4

771972016 10:41:59 AM Chamber 1 Low Process
771972016 10:41:59 AM Chamber 1 Low Process(Ack Required)

BEFEE

Acknowledging and Clearing an Alarm

1. If there was only one alarm triggered, click on the Acknowledge This Alarm button at the
bottom left of the screen. If it was more than one alarm, you can acknowledge all alarms at
the same time by clicking on the Ack All Alarms button at the bottom right of the screen.

v WatView - [Alarm Screen]
File System Recipe Eventlogs TrendPlot View Tools Help

Last Recipe Downloaded =
DiyCycler AB4_Recipe 1 Back I

Date/Time [ Item Name [ Alaim Message Alam | 4
771972016 10:41:59 AM Chamber 1 Low Process
741972016 10:41:59 AM Chamber 1 Low Process(Ack Required)

fefe ool

o

|

DEEE

|

S

[elslsfslelsfelelelRRBEREREEERE]

Acknowledge This Alarm |41}

43 9
Next Unacknowledged Alarm Clear View
[Chamber 1 Alaim [Low Process{Ack Required]] Ack All Alarms

Acknowledge This Alarm

oo, Cic 1 IEOVNONICGATINGE 10 42

Ack All Alarms
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Alarms BioSpherix OxyCycler Model A84

2. Once an alarm has become acknowledged, a new Alarm message will appear in green and
the Alarm column will display a green OK.

at¥iew - [Alarm Screen]

il System  Recpe Eventlogs TrendPlot View Took Help

Last Recipe Downloaded
(OyCycler A54_Recipe 1

<
e)
<
[0
e,
e}
=
o
o
>
Q
>
X
o

Date/Time [ Item Name [ Alarm Messaae

1_|771572016 10:28:01 AM Chamber 1 Low Process (Acked)
[[2 |7/19/2016 10:27:13 AM Chamber 1 Low Process(Ack Required)
[[3 |7/719/2016 10:27:12 AM Chamber 1 Low Process

1
s
L&
[7] ™
L8|
-
{10} [
|l

12

[ [ [ e | e o [ [ e [ e [ [ ma | oo [ o [ [ o [ [ e [ [ [ [ [ = |2 [ = [ [ 2
GIR[|E|8|8 9|8 (R 6|82 S BB|N|R (R R|B|RNE |3 |35 @ |= (3

Next Unacknowledged Alarm Clear View

oo L | ERUNEATNE 1

3. Click on Clear View in order to turn the red Alarm button off.

2 WatView - [Alarm Screen]
File System Recpe Eventlogs TrendPlot View Tools Help

Last Recipe Downloaded
(OnyCycler A84_Resips 1 B. I

Date/Time [ Item Name [ Alarm Messaqe faim
1_[7/19/2016 10:28:01 AM Chamber 1 Low Process [Acked)
[2 |7/19/2016 10:27:13 AM Chamber 1 Low Process(Ack Required)
[[3 |7/19/2016 10:27:12 AM Chamber 1 Low Process
]
(s
[ ]
L7
R
R
10 =
K
12

oe o [ [ [ | o oo [ [ [ [ [ o [ [ e [ [ o [ [ [ o [ [ ma [ [ [ [ [ 2 | [ o [
bl I ] A A S B N R - A A P b N R B A o e

7!
Next Unacknowledged Alarm Clear \/\ew/

P P T EEEEET|

Hea, L1 EOHUNCATREE
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4. Once the alarm had been cleared, the red alarm button will turn back to its original state. The
acknowledged alarms will remain in the Alarm screen until the problem has been corrected.

A\ NOTE

If your alarm is activating inadvertently or unexpectedly then you may need to increase
the tolerance. Please refer to the System Preferences section for instructions on how
to increase the tolerance.
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2 WatView - [Alarm Screen]

File System Recpe Eventlogs TrendPlot view Tooks Help

Last Recipe Downloaded CAlaTey
OwyCycler ABA_Recipe 1 sﬁ?k I ‘ A O K
Date/Time [ Item Name [ Alaim Message Alarm |~
1_[7719/2016 10:34:03 AM Chamber 1 Low Process (Cleared)
[[2 |719/2016 10:33:24 AM Chamber 1 Low Process{Ack Required)
[[3 |7/19/2016 10:33:24 AM Chamber 1 Low Process
n
5
]
e
[e]
=
[10] [
[
12

e [on [ e | e [ [ [ o [ea [ [ g g [ e [me [ o [ [ [ s [ s [ = [ = [ = [ 2 [ ] = [ =
b I A ST e RS Y A g e N 1 e e e el

Next Unacknowledged Alarm Clear Vien
Char A d Ack All Alams
Acknowledge This Alaim ;

e TR 1175
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5. Once the problem has been addressed, click on Clear View to remove the alarms from the
Alarm screen.

-/ WatView - [Alarm Screen]

File System Recpe Eventlogs TrendPlob View Tools Help
Last Recipe Downloaded = Ao
(OsyCycler A54_Recipe 1 Back oK

Date/Time Item Name Alarm Message [ Alam [~

‘W‘m“‘|m‘m‘b‘w"0|-‘

<
e)
<
[0
e,
e}
=
o
o
>
Q
>
X
o

S

)

=

=

=

S

=

~
s

o[ [ [ e | o o o o [ [ [ s o [ [ [ o [ o [ [ o [ o
GlR[ZE|B|8NSEFRGR2S[SE NSRS NS

Next Unacknowledged Alarm

|

Ready. Ctic 1 |EOMMUNIEATING 5| 10034
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BioSpherix OxyCycler Model A84 Event Log

v
20 Event Log o
<
The Event Log contains a record of user actions, alarms, recipe downloads and other events 8
that occur while WatView is running. This text file can be viewed in WatView or a text editor by EO
clicking on the Event Log tab and selecting View. -
Q°
WatView - [Trend Plot] O
D e B ABR ©)
e ;;
/ 100 Chamber 1:Process Variable[] Chamber 1:Setpoint(] O
90
80
70
60
50
40
30
20
9 m
A
v
0
13:30 14:00 ﬂ
19 Tue Apr 2016 —
Outside Grid

Fle System Redpe Eventlogs TrendFlot wiew Todks Help

Last Recipe Downloaded
Charmbers off

Dale Type in the word to search for
42072006 ~|

08:05:13 [0002] Pragram Started Up.

08:05:28 [0011] Communications has been established with CLS208-RS[#1)

08:23:32 [0002] Program Started Up...

08:23:48 [0011] Communications has been established with CLS208-RS[#1)

08:31:16 [0019] User Modified Yalue [CLS208-RS (v3.40 and later) CLS 208-RS [#1)IControl Mode(Chamber 1] 0ldvalue[Manual] Newi/alue Auto] (Settings saved to EE)

08:31:57 [0019] User Modified Value [CLS208-RS (v3.40 and later)CLS 208-RS [#1)IControl Mode|Chamber 1] 01dValueltuta] NewValuel Manual] (Settings saved to EE)

08:34:23 [0019] User Modified Yalue [CL5208-R5 (v3 40 and later)|CLS 208-RS[#1)IControl Mode|Chamber 1] 01dValueltanual] Newd/aluel Auto] (Settings saved to EE)

08:35:03 [0019] User Modified Y alue [CLS208-RS (v3.40 and later)CLS 208-RS[#1)IControl Mode(Chamber 1] 0ldvaluefbuta] Newalue] Manual] (Settings saved to EE)

08:35:43 [0019] User Modified Yalue [CLSZ08-RS (v3.40 and later)CLS 208-RS [#1)IControl Mode|Chamber 1] 01dvaluelManuall Newialuel Auto] (Settings saved to EE)
[ ] [ ]
[ ) (

08:37:34 [00118] User Modified Walue [CLE208-R5 (v3 40 and later)|CLS 208-RS[#1)IControl Mode|Chamber 1] 0ldValueltuta] New\aluel Manual] (Settings saved to EE’
08:40:24 [0019] User Modified alue [CLS208-R5 (v3.40 and later]ICLS 208-RS[#1)15tatelZER O] Ol alug[OH] Mewivaluel On] (Settings saved to EE)
08:41:07 [1000] Menu Action - &Trend Plot -> &Graph
08:42:52 [00118] User Modified Yalue [CLE208-R5 (v3 40 and later]
08:44:05 [0013] User Modified ' alue [CLS208-R5 (v3.40 and later]
08:46:46 [0019] User Modified Yalue [CLSZ08-RS (v3.40 and later]
08:47:43 [00118] User Modified alue [CLE208-R5 (v3 40 and later]
08:43:55 [0019] User Modified Y alue [CLS208-R5 (v3.40 and later
08:49:57 [0019] User Modified Yalue [CLS208-RS (v3.40 and later

[

[

[

ICLS 208 RS(#1)5tateZERT] Oldvalue{On] New/alue Off] (Settings saved to EE)
|CLS208:RS[:#1 JIStateiSPAN] Didy slue[Dff] Newalue] On] [Settings saved ta EE)
ICLS208 AS(31 5 talelSPAN] DidyaluefOr] Newalue] O] [Sefings saved ta EE)
|CLE 206 RS(3#1 IControl ModsiChamber 1] DIcalusfianuall Newaluel Auta] [Settings saved to EE)
ICLS208:RS[#1 ICantrol ModsiChamber 1] Dl alusfuta] Newtéalue] Manual] [Settings saved to EE]
ICLS208 RS[31 ICantrol UpIChamber 1] Oldyahuel 28,31 5] Neviakie] 0.000] (Seftings saved to EE)
|CLE 206 RS (1 IControl Mods|Chamber 1] Dic/alusfianuall New/aluel Auta] [Settings saved to EE)
[
(

03:0219 [0013] User Modiied Value [CLE203-RS (v3 40 and later
05:03:39 [0013] User Modiied Vals [CLS208-RS [v3 40 and later
05:07.36 [0013)] User Modiied Value [CL3208 RS (v3.40 and laler
03:0822 [1000] Menu Action - &Trend Plot -> &Graph

051002 [0013] User Modiied Valus [CLS208-R5 [v3 40 and later) CLS 206-R5(H1)IStatel02 ZERD] DidvaluelDr] Newalue] O] [Settings saved ta EE)

091256 [0019] User Modiied Valuz [CLS208 RS [v3.40 and later]ICLS 208 AS(H1)IStalelC02 ZERD] OldvaluelOH] New¥alue] Dn] [Settings saved to EE)

031400 [1000] Menu Action - &Trend Plot -> &Graph

051501 [0013] User Modiied Valus [CL5208-RS [v3 40 and later)CLS 206-AS(H1)StatelC02 ZERQ] 0ldvaluslOn] New¥alus] DH] (Settings saved ta EE)

09:17:03 [0019] User Modiied Valuz [CLG208 RS (v3.40 and laterICLS 208 AS(H1IStatelC02 SPAN] Oldvalue{DH Newaluel O] [Setings saved to EE]

031723 [1000] Menu Action - &Trend Plot -> &Graph

051336 [0013] User Modiied Valus [CL5208-RS [(v3 40 and later)CLS 206 AS(E1)I5tatelC02 SPAN] OldvalusOn] Newtalus{ ff] (Settings saved to EE)

09:27:39 [0019] User Modiied Valuz [CLS208-RS [v3.40 and later)CLS 206 AS(H1)Cantal ModelChamber 1] idvaluelManuall Newalue] Auto] (Setings saved ta EE)
03:30: 25 [001 3] User Modified Walue [CLS208-RS [v3 40 and later)| CLS 208-RS [#1)IContol Mode|Chamber 1] OldWalueffuto] New\alue] Manual] [Settings saved to EE)
05:31°57 [0013] User Modiied Valus [CL5208-R5 [v3 40 and later)CL5 206-R5(H1)Control Mods|Chamber 1] DidvaluelManuall Newalue] Auto] (Setings saved ta EE)
093358 [0019)] User Modiied Valuz [CLS208-RS [v3.40 and later) CL5 206 AS(H1)Cantal ModelChamber 1] Dldvaluefbute] Newaluel Manual [Setings saved ta EE)
03:36:02 [1000] Menu Action - TEools > CLS 20015300 Profile Editor

053541 [1000] Menu Action - Téaoks - CL5200/ML5300 Profil Edtor

09:46:29 [1000] Merw Action - Thaoks - CLG200/ML5 300 Profile Edftr

03:48:14 [20003] User saved profile to file C:\Documents and 5 ettings=PMU serDesktophProfile rsp

054335 [1000] Menu Action - Téaoks -> CL5200/WL5300 Profie Cantrol

09:51:06 [20003] Liser selected run profils Contialler: CLS208-RS(#1) Lomp: Chamber 1

05:51:43 [2001 2] User selected teminale profile Cortroller: CLS 208-AS(#1) Loop: Chamber 1

055514 [1000] Menu Action - T&aoks -» CL5200/ML5300 Frofie Edtor

10:13:24 [1000] Merw Action - SFiecipe > 5T ype Builder

10:17.54 [1000] Menu Action - SFecipe -+ S0pen

101806 [1000] Menu Action - &Fiecipe > &0pen

ICLS208:RS (31 iCantrol ModsIChamber 1] Dl alusfuta] Nevtéslue] Manual] [Settings saved to EE)
ICLS208 RS (31 JIStatelD2 ZEAD] Didvaluel0ff] NewValuel On] (Seftings saved to EE]

Event Log
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BioSpherix OxyCycler Model A84 Maintenance

21 Maintenance

This section will describe how to:
* Removelreplace the oxygen sensor inside of the actuator pods
¢ Removel/replace the remote oxygen sensor

¢ Removelreplace actuator pods and monitor pod
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¢ Check and re-calibrate the sensors

A\ WARNING

Safety goggles and neoprene gloves are recommended when handling oxygen
sensors. The sensors are sealed, and under normal circumstances, the contents of
the sensors do not present a health hazard. In case of a leak, respiratory protection
and full protective clothing should be worn. The spill should be neutralized with soda
ash or lime. Carefully place the material into a clean, dry container and cover; then
flush the spill area with water.

Removing/Replacing the Oxygen Sensor Inside of an Actuator Pod:

1. Loosen the four plastic screws on the top of the actuator pod.

Actuator Pod
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2. Inside the actuator pod there is a molex connector attached to the sensor. Remove this
molex connector by pushing in the tab and pulling out the plug.

Molex connector

3. Unscrew the oxygen sensor.

A\ NOTE

The BioSpherix, Ltd. phone number and model number are located on the sensor.
Call this number to purchase a new sensor.

4. When the new sensor is received, screw it into the base until snug.
5. Plug the molex connector back in with the keyed end of the connector facing the tab.

6. Place the cover back on and screw down the plastic screws.
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Removing/Replacing the Remote Oxygen Sensor Attached to a Monitor Pod:
1. Unplug the molex connector from the sensor by pushing in the tab and pulling out the plug.
2. Unscrew the oxygen sensor from its base.

3. The BioSpherix, Ltd. phone number and the model number are located on the sensor. Call
this number to purchase a new sensor.
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Molex

connector
Base

Unscrew from base

4. Once the new sensor arrives, screw the new sensor into the base.

5. Plug the molex connector back in with the keyed end of the connector facing the tab.

Sensor Disposal

Oxygen sensors should be disposed of in accordance with all applicable federal, state and
local environmental regulations, with regards to lead or lead acetate.

A\ WARNING

Please follow your manual instructions on routine calibration of your gas sensor(s).
Please also follow your manual guidelines on routine replacement of your gas
sensor(s) when they no longer hold calibration. The frequency of calibration and
replacement of the gas sensors depends on the exposure levels that the sensors
have been immersed in and the type of sensor(s) you are using.

Checking the Calibration and Re-calibrating the Sensors:
1. Use the original calibration procedures to check the calibration of each sensor.
2. The calibration of the sensors should be checked at least once every two weeks.

3. Re-calibrate any sensors that are not accurate (using the original calibration procedures).
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BioSpherix A-Chamber

A-Chamber Manual

version 0.7 November 2015

This manual is intended to help our customers efficiently setup and
operate the equipment. We encourage not only all installers, but also all

users to read this manual thoroughly. Keep it handy and refer to it often.

Save it for future reference. If you have any problems or questions,
please do not hesitate to call. We are here to help.

BioSpherix

BioSpherix, Ltd.
P.O. Box 279
25 Union Street, Parish, New York 13131
Tel: 315-387-3414 Fax: 315-387-3415
TOLL FREE US/CAN 800-441-3414
www.biospherix.com

Anyone who has not thoroughly read and
' understood this manual must never attempt to '
" operate the equipment.
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BioSpherix A-Chamber BioSpherix Supplied Parts

BioSpherix Supplied Parts
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Standard A-Chamber

(Size and material may vary) Plugs for vent holes

Plugs inside of vent holes
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Installation BioSpherix A-Chamber

Installation
This section will describe how to install the A-Chamber

1. Place the A-Chamber on a level, secure surface. Make sure the door is facing outward for
easy access.
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2. Place the riser shelf inside of the chamber.

3. If the gases entering the chamber are air gases such as oxygen, nitrogen or carbon
dioxide then the chamber does not need to be inside a fume hood. If the gases are exotic
gases then the chamber will need to be inside of a fume hood.

4. ltis important that two plugs from the set of holes in the front right, and two plugs from the
set of holes in the back left are removed prior to operating the A-Chamber. This allows the
gases inside of the chamber to circulate and also allows the off-gases to be released from
the chamber. The number of plugs that are removed may need to be adjusted, however
two from the front right and two from the back left is a sufficient starting point.
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BioSpherix A-Chamber Maintenance

Maintenance
This section will describe how to maintain the A-Chamber.

Clean the inside of the chamber when necessary. Clean the entire chamber periodically, but
do not use autoclave or other methods of high heat cleaning which would melt the plastic.
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TOUCH KEY
OPERATION

version 1.2 September 2015
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This chapter consists of pages copied directly from the original generic manual for
the cotroller (CLS). CLS is terminology for controller. All pertinent sections on operating
the controller from the front panel touchkeys are included. However, as it's read, the
controller manual assumed you wanted to control temperature, not oxygen. Therefore,
you have to translate from temperature to oxygen. “Heat” means oxygen infusion. “Cool”
means nitrogen infusion. There are many other temperature-to-oxygen conversions.
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Using the CLS200
Series Controller

This chapter shows you how to use the CLS200 series controller from the front
panel. If you re using AnaWin or ANASOFT, please see the related User’s Guide.

>
()
X
<
(&)
3
=

This chapter covers the following topics:
* Front Panel Operation

+ Bar Graph Display

+ Single Loop Display

+ Job Display

« Alarms

v1.2 d092415 5
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The next diagram shows how to reach the operator menus from Single Loop display. (To

change global parameters, loop inputs, control parameters, outputs, and alarms from the
setup menus, you must enter a special sequence of keys. To learn how, see the next chapter:

> Setup.)
X
e
S BACK
. :
Power BACK BACK
On Bar Graph : : Job
—> Display —> Single Loop Display —> Display
ENTER |A Any ENTER |AAny |A cHNG A
ENTER Key ENTER Key SP BACK
Scanning Scanning
Bar Graph Single Loop g:tar;?ft
Display Display P
RAMP | | BACK MAN BACK
SOAK AUTO
\l \l
Manual, | ENTER [Heat/Cool
! (Manual)
Ramp/Soak Automatic | <@—— | Output
or Autotune | — > [Percentage
Mode BACK mode only)
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BioSpherix

ANASOFT to directly interface with the controller.

Front Panel

The front panel provides a convenient interlace with the controller. You can program
and operate the controller with the front panel keys shown below, or you can use AnaWin or

PROCESS

UNITS

ALARM SETPOINT

MAN/AUTO

» Changes loop output
control from automatic
to manual or tune

* Assigns output power
level of manual loops

CHNG SP
* changes process
setpoint

YES

* Selects a menu
or parameter

* Answers YES to
YES/NO prompts

* Increases a value
or choice

STATUS

BACK
 Cancels editing
and returns to a
previous menu

NO

» Skips a menu
or parameter

* Answers NO to
YES/NO prompts
* Decreases a
value or choice

RAMP SOAK
* Assigns and
monitors profiles

ALARM ACK
» Acknowledges
alarms

ENTER

» Stores data

or settings and
advances to the
next parameter

» Starts scanning
mode (if pressed
twice)

v1.2 d092415
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YES (up)

a NO (down)

NOTE!

BACK

5 ENTER

CHNG
SP SP

Touch Key
Front Panel Keys

Press YES to:

* Select a menu or parameter

* Answer YES to the flashing ? prompts

* Increase a value or choice when editing
« Stop scanning mode

Press NO to:

» Skip a menu or parameter when the prompt is blinking
» Answer NO to the flashing ? prompts

* Decrease a value or choice when editing

» Stop scanning mode

* Perform a NO-key reset

Pressing the NO key on power up performs a NO-key
reset. This procedure clears the RAM and sets the
controller’s parameters to their default values. See
NO-Key Reset on page XX.

Press BACK to:

+ Cancel editing

* Return to a previous menu

»  Switch between bar graph, single loop and job displays
» Stop scanning mode

Press ENTER to:

» Store data or a parameter choice after editing and go to
the next parameter.

» Start scanning mode (if pressed twice)

Press CHNG SP to change the loop setpoint

v1.2 d092415
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ALARM
ACK

Touch Key

MAN
AUTO

RAMP

SOAK

ALARM
ACK

Press MAN/AUTO to:

« Toggle a loop between manual and automatic control
* Adjust the output power level of manual loops

* Automatically tune the loop

If your controller has the ramp/soak option, press RAMP/SOAK to:

* Assign a ramp/soak profile to the current loop
» Select the ramp/soak mode
» See the status of a running profile
Your controller may not have the ramp/soak option. If it does not,
pressing the RAMP/SOAK key displays the message:
OPTION
UNAVAILABLE

ALARM _ SETPOINT STATUS OUT%

Press ALARM ACK to:
* Acknowledge an alarm condition
* Reset the global alarm output

v1.2 d092415
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Displays

This section discusses the controller’s main displays: Bar Graph, Single Loop and Job.

Bar Graph Display

On power up, the controller displays general symbolic information for up to eight loops.
This screen is called the bar graph display. The diagram below shows the symbols used in the
bar graph display.
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Symbol P PROCESS __UNITS
Loop Number Da>an b<ax 08
or Name AAAA  MAMA

LARM _ SETPOINT STATUS OUT%

Control Status

The next table explains the symbols you see on the top line of the Bar Graph display.
These symbols appear when the controller is in dual output mode (heat and cool outputs
enabled) and single output mode (heat or cool outputs enabled, but not both).

Symbol Symbol's Meaning

< Loop is in low process or low deviation alarm.

> Loop is in high process or high deviation alarm.

Loop is above setpoint. If you enable the high or low
deviation alarm, this symbol is scaled to it. If you don’t

lll enable these alarms, these symbols are scaled to the

setpoint +5% of the sensor’s range.

Loop is at setpoint. If you enable the high or low
deviation alarm, this symbol is scaled to it. If you don’t
enable these alarms, these symbols are scaled to the
setpoint +5% of the sensor’s range.

Loop is below setpoint. If you enable the high or low

"' deviation alarm, this symbol is scaled to it. If you don’t

enable these alarms, these symbols are scaled to the
setpoint +5% of the sensor’s range.

(Blank) Loop is set to SKIP.
F Sensor has failed.
O Open RTD
S Shorted T/C or RTD
B Broken T/C
R Reversed T/C

10 v1.2 d092415
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The next table explains the symbols you see on the bottom line of the Bar Graph display.
These symbols appear when the controller is in both dual output mode and single output
mode. If an alarm occurs, the controller automatically switches to Single Loop display and

>
shows an alarm code. N
-
_ ()
Symbol Symbol’s Meaning 5
M One or both outputs enabled. Loop is in manual control.
A Only one output (heat or cool, but not both) is enabled.
Loop is in automatic control.
T Loop is in Autotune mode.
H Both heat and cool outputs are enabled. Loop is in
T Automatic control and heating.
C Both heat and cool outputs are enabled. Loop is in
L Automatic control and heating.
(Blank) Loop is set to SKIP.

Nawgat/ng in Bar Graph Display:
Press YES (up) or NO (down) to see Bar Graph Display for remaining loops.

* Press ENTER twice to start Bar Graph scanning mode. In scanning mode, the controller
alternately shows each bar graph display.

* Press any key to stop scanning mode.

* From Bar Graph Display, press BACK once to go to Single Loop display.

Single Loop Display
Single Loop display (below) shows detailed information for one loop at a time. The Single
Loop display is shown below:

Process Variable

Loop Number/( _Loor Pwess UNITS Engineering
or Name 02 160° F Units
80AUTO0100
ALARM~SETPOINT STAT 4 OUT%
Output
Setpoint Control Status Percentage

The control status indicator shows MAN, AUTO or TUNE modes.

v1.2 d092415 1
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An alternate Single Loop display (below) shows HEAT or COOL if the loop is in automatic
control and both outputs are enabled:

Process Vanable
Engineering Units

Loop Number

or Name \oce P'\CESS U"}/ Cool Output
2 160°F Percentage
1 80H EAT 10 0
MA SETPOINT s oUT% Heat Output
Setpoint Control Status Percentage

From Single Loop Display:

* Press YES to go to the next loop.

* Press NO to go to the previous loop.

* Press the BACK key once to go to Job display (if enabled) or Bar Graph display.

* Press ENTER twice to start single loop scanning display. (The single loop scanning display
show information for each loop in sequence. Data for each loop displays for one second.)

* Press any key to stop scanning mode.

Alarms
If an alarm occurs, a two-character alarm code appears in the lower left corner of the
display (below). If a Failed Sensor alarm occurs, the controller also displays a short alarm

LOOP PROCESS  UNITS

b 1y W l

LP 180AUTO

ALARM _SETPOINT _ STATUS OUT%

Loop Number

Alarm Coae

message:
These alarm codes and messages are shown in the table below.

Symbol  Alarm Message Alarm Type
FS Failed T/C Thermocouple Break
RO RTD Open RTD Break
RS RTD Shorted RTD Short
RT Reversed T/C
ST T/C Shorted T/C Short
HP No Message High Process Alarm
HD No Message High Deviation Alarm
LD No Message Low Deviation Alarm
LP No Message Low Process Alarm

12
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Acknowledging An Alarm:
If an alarm occurs, the controller switches to Single Loop Display.

Press ALARM ACK to acknowledge the alarm. If there are other loops with alarm conditions,
the Alarm display switches to the next loop in alarm. Acknowledge all alarms to clear the global
alarm digital output. (You must acknowledge each alarm before displays and keyboard operation
will resume.)

NOTE!
In the CLS204 and CLS208, the controller cannot detect all RTD open and RTD short
failures. Detection of open or shorted RTDs depend on which wires are open or shorted.

Job Display
Job display appears only if either:
* You have turned on the Job Select digital inputs.
* You have selected a job from the job load menu.

When you load a job, the following screen is displayed:

LOOP PROCESS  UNITS

JOB 3 RUNNING 1

ALARM _SETPOINT  STATUS OUT%

If you loaded the job using digital inputs, the controller displays the following screen:

LOOP PROCESS  UNITS

JOB 3 RUNNING
DATA MODIFIED

ALARM _ SETPOINT STATUS OUT%

If you modify a job’s parameters while the job is running, you'll see this job message:

LOOP PROCESS  UNITS

JOB 3 RUNNING J

REMOTELY LOADED

ALARM  SETPOINT STATUS OUT%

v1.2 d092415
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Operator Menus

You can reach the following operator menus from single loop display.

Change Setpoint

To change the setpoint, go to single loop display of the loop you wish to change, and then press
the change setpoint key. You should see a display like this:

LOOP PROCESS  UNITS

01 SETPOINT ?
25.2°F

ALARM  SETPOINT STATUS OUT%

* Press YES to change the setpoint.
« The press YES or NO to change the setpoint value.
* When you are satisfied with the setpoint value you have chosen, press ENTER to save your

changes and return to Single Loop Display; or
+ To return to Single Loop Display without saving your changes, press NO or BACK.

Manual/Automatic Control

Press the MAN/AUTO key to set a loop’s control mode, set manual output levels, or
automatically tune a loop. The control mode determines whether the controller automatically
controls the process according to the configuration information you give it (Automatic control), or

you set the output to a constant level (Manual control).

In the third mode, tune, the controller ramps toward a setpoint and attempts to set the best PID
parameters for automatic control.

If both heat and cool output are disabled when you press the MAN/AUTO key, you'll see the
following display:

LOOP PROCESS  UNITS
MAN/AUTO CONTROL
OUTPUTS DISABLED

ALARM _ SETPOINT STATUS OUT%

Press any key to exit this display. If at least one control output (heat or cool) is enabled, you'll
see the following display:

LOOP PROCESS  UNITS

01 CONTROL
STATUS? AUTO

ALARM  SETPOINT STATUS OUT%

* Press YES to change the mode.
* Press YES or NO to switch between Manual, Automatic, and Tune.
+ To exit this menu and return to the Single Loop Display without saving your

changes, press BACK.
* Press ENTER to save your changes. If you have set the mode to Manual, you can set the

manual heat or cool output level.

14
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Manual Output Levels:

The Manual Output Levels menu only appears if you have set the current loop to Manual
control. This menu lets you set the manual output levels for the enabled outputs. The cool output
menu is just like the heat output menu, except that the word COOL replaces the word HEAT in
the display. You should see a display like the one below:

LOOP PROCESS  UNITS

01 SET HEAT
OUTPUT? 90%

ALARM  SETPOINT STATUS OUT%

* Press YES to change the output power.

* The press YES or NO to select a new output power level.

+ When you are satisfied with the power level you have chosen, press ENTER to store your
changes. The output is immediately set at the value you have entered.

» To discard your changes and return to Single Loop display, press BACK.

Autotune:

If you set the current loop’s control status to tune and press ENTER, the controller
automatically sets the loop to 100% output. (If you selected a continuous output limit, the
controller sets the loop to the output limit.) The autotune function then calculates the appropriate
PID constants for the loop and puts the loop in automatic control with the calculated PID values.

The Autotune function will abort if:
* Process variable goes over 75% of the setpoint. Remember, the controller is at 100%
output
or at the output limit you set.
* It has not calculated PID constants after 10 minutes (due to heater failure, sensor failure,
etc.).

If the autotune function aborts, it puts the loop into its previous control state (Automatic control
or Manual control at the previous output percentages).

To automatically tune a loop, follow these steps:
1. Make sure the process is cold (or stable and well below setpoint).
2. Initiate Autotune:

a. Use the front panel keypad to go to Single Loop Display.

b. Press the MAN/AUTO key.

c. Choose tune.

d. Press ENTER.

The tune indicator flashes and the controller goes back to Single Loop Display. The tune
indicator flashes as long as the loop is tuning.

Ramp/Soak

If you have a controller without the Ramp/Soak option, pressing the Ramp/Soak key has no
effect. If you have a controller with the Ramp/Soak installed, please refer to the Ramp/Soak
Appendix at the end of this manual.

v1.2 d092415 15
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Setup

The setup menus let you change the controller’s detailed configuration information. This
section describes how to setup the controller from menus in the controller firmware.

This chapter covers the following topics:
* Accessing the Setup Menus
+ Changing Menu Items

» Description of Controller Parameters

NOTE!
If you have not set up a CLS200 series controller before, or if you don’t know what values

to enter, please read the Tuning and Control chapter, which contains PID tuning constants and
useful starting values.

16
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How to Access the Setup Menus

1.  Select the Single Loop Display for the loop you wish to edit.
2. Enter the three-key sequence: ENTER, ALARM ACK, CHNG SP to access the setup

menus.
ALARM CHNG
ACK SP

3. The first setup menu appears.

NOTE!
To prevent unauthorized personnel from accessing setup parameters, the controller reverts
to Single Loop Display if you don’t press any keys for three minutes.

How to Change a Menu Item
When you enter the setup menus, you see the name of the first menu displayed, “Setup
Global Parameters”. Press YES to use the current menu or NO to move to the next menu

group.

* Press YES to select this menu or NO to advance to the next menu.

* Press YES or NO to see the selection on a menu.

* Press ENTER to store the value you have selected.

» If you decide not to edit the menu, press Back to stop editing and return to the main
menu.

Each display contains the default value for that specific menu, and below each display you
will see the range of choices for that menu.

The following sections tell more about the submenus for each of the six main menus. If you
have a controller with the Ramp/Soak option, there will also be a Ramp/Soak menu. (Please
refer to the Ramp/Soak documentation included with your controller for instructions on use.)
The next page show the setup menus accessible from Single Loop Display.

v1.2 d092415
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CLS200 Series Menu Structure

SETUP GLOBAL SETUP LOOP SETUP LOOP SETUP LOOP SETUP LOOP MANUAL
PARAMETERS INPUT? CONTROL PARAMS? OUTPUTS? ALARMS? I/O TEST
LOAD SETUP HEAT HEAT CONTROL HI PROC

?

FROM JOB? INPUT TYPE? CONTROL PB? OUTPUT? ALARM SETPT? DIGITAL INPUTS
SAVE SETUP LOOP NAME? HEAT HEAT HI PROC TEST DIGITAL
TO JOB? ’ CONTROL TI? CONTROL TYPE? ALARM TYPE? OUTPUT?

JOB SELECT INPUT UNITS? HEAT HEAT OUTPUT HI PROC DIGITAL OUTPUT
DIG INPUTS? ' CONTROL TD? CYCLE TIME? (TP) ALARM OUTPUT? NUMBER XX
JOB SEL DIG INPUT READING HEAT SDAC PARAMETERS DEV ALARM
INS ACTIVE? OFFSET? CONTROL FILTER? (SDAC) VALUE? KEYPAD TEST
OUTPUT OVERRIDE REVERSED T/C CcooL HEAT OUTPUT HI DEV
DIG INPUT? DETECT? CONTROL PB? ACTION? ALARM TYPE? DISPLAY TEST
OVERRIDE DIG INPUT PULSE COOL HEAT OUTPUT HI DEV
INACTIVE? SAMPLE TIME? CONTROL TI? LIMIT? ALARM OUTPUT?
(Pulse Input)
STARTUP CooL HEAT OUTPUT LO DEV
ALARM DELAY? DISP FORMAT? CONTROL TD? LIMIT TIME? ALARM TYPE?
(Linear and Pulse)
RAMP/SOAK cooL SENSOR FAIL LO DEV
TIME BASE? INPUT SCALING CONTROL FILTER? HT OUTPUT? ALARM OUTPUT?
(Ramp/Soak) HI PV?

KEYBOARD LOCK
STATUS?

(Linear and Pulse)

POWER UP
OUTPUT STATUS?

INPUT SCALING
HI RDG?
(Linear and Pulse)

SPREAD?

HEAT T/C BRK

LO PROC

PROCESS POWER

INPUT SCALING
LO PV?

DIGIN? (Linear and Pulse)
CONTROLLER INPUT SCALING
ADDRESS? LO RDG?

COMMUNICATIONS
BAUD RATE?

(Linear and Pulse)

COMMUNICATIONS
PROTOCOL?

INPUT FILTER

COMMUNICATIONS
ERR CHECK?

AC LINE FREQ?

DIG OUT POLARITY
ON ALARM?

CLS200
(FIRMWARE INFO)

OUT AVG? ALARM SETPT?
RESTORE PID HEAT OUTPUT? LO PROC
DIGIN? ALARM TYPE?
COOL CONTROL LO PROC
OUTPUT? ALARM OUTPUT?
COOL ALARM
OUTPUT TYPE? DEADBAND?
COOL OUTPUT

* If Ramp/Soak or the
Enhanced Features
Option are installed,

refer to their respective
appendices for specific
menu structures for those

options.

CYCLE TIME? (TP)

ALARM DELAY?

SDAC PARAMETERS
(SDAC)

COOL OUTPUT
ACTION?

COOL OUTPUT
LIMIT?

COOL OUTPUT
LIMIT TIME?

SENSOR FAIL
CL OUTPUT?

COOL T/C BRK
OUT AVG?

COOL OUTPUT
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Setup Global Parameters Menu

The Setup Global Parameters menu looks like this:

LOOP PROCESS  UNITS

SETUP GLOBAL
PARAMETERS

ALARM _ SETPOINT STATUS OUT%

Below is the setup global parameters menu tree. Notice the default values:

Parameter Default Value
LOAD SETUP FROM JOB? 1
SAVE SETUP TO JOB? 1
JOB SELECT DIG INPUTS? NONE
JOB SEL DIG INS ACTIVE? LOW
OUTPUT OVERRIDE DIG INPUT? NONE
OVERRID DIG IN ACTIVE? LOW
STARTUP ALARM DELAY? 0 MINS
RAMP/SOAK TIME BASE?* HOURS/MINS
KEYBOARD LOCK STATUS? OFF
POWER UP OUTPUT STATUS? OFF
PROCESS POWER DIGIN? NONE
CONTROLLER ADDRESS? 1
COMMUNICATIONS BAUD RATE? 9600
COMMUNICATION PROTOCOL? ANA
COMMUNICATION ERR CHECK? BCC
AC LINE FREQ? 60 HERTZ
DIG OUT POLARITY ON ALARM? LOW
CLS200 (model no., firmware rev.)

* The RAMP/SOAK TIME BASE parameter appears only if the ramp/soak feature is in-
stalled.

v1.2 d092415
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Load Setup From Job

Use this menu to load any one of 8 jobs saved in battery backed RAM from the controller’s
front panel.

LOOP PROCESS  UNITS

LOAD SETUP
FROM JOB? 1

ALARM SETPOINT  STATUS OUT%
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The following parameters are loaded as part of a job:

» PID constants, filter settings, setpoints and spread values.

» Loop control status (Automatic or Manual) and output values (if the loop is in Manual
control).

+ Alarm functions (Off, Alarm, Control), setpoints, high/low process setpoints, high/low
deviation setpoints and deadband settings, and loop alarm delay.

+ Ramp/Soak profile and status (Start, Run).

WARNING!
All current job settings are overwritten when you select a job from memory. Save your
current settings to another job number if you want to keep them.

If you have enabled the remote job select function, this menu is disabled; you cannot load a
job from the front panel. If you try it, you see the message below:

LOOP PROCESS  UNITS
CANNOT LOAD JOB
REMOTE SELECT ON

ALARM _ SETPOINT STATUS OUT%

Save Setup To Job

Use this menu to save the job information for every loop to one of 8 jobs in the controller’s
battery-backed RAM.

LOOP PROCESS  UNITS

SAVE SETUP
10- JOB2~1

ALARM  SETPOINT STATUS OUT%

If you have enabled the remote job control function, you cannot save a job. If you try it, you
see this message:

LOOP PROCESS  UNITS

CANNOT SAVE JOB ‘

REMOTE SELECT ON

ALARM _SETPOINT  STATUS OUT%
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Start-up Alarm Delay

Use this menu to set a start-up delay for process and deviation alarms for all loops. The
controller does not report these alarm conditions for the specified number of minutes after the
controller powers up. This feature does not delay failed sensor alarms.

LOOP PROCESS  UNITS

STARTUP ALARM
DELAY ? 0 MINS

ALARM SETPOINT  STATUS OUT%

Selectable values: 0-60 minutes.

Keyboard Lock Status

Use this menu to lock the front panel operator function keys Change SP, Man/Auto, and
Ramp/Soak so that pressing these keys has no effect. If you want to use these functions, turn
off the Keyboard Lock.

LOOP PROCESS  UNITS

KEYBOARD LOCK
STATUS ? OFF

ALARM _ SETPOINT STATUS OUT%

Selectable values: On or Off.

Power-up Output Status

Use this menu to set the initial power-up state of the control outputs. If you choose Off, all
control outputs are initially set to Manual mode at 0% output level. If you choose Memory, the
outputs are restored to the last output state stored in memory.

LOOP PROCESS  UNITS

POWER UP OUTPUT
STATUS=2. .Okk

ALARM SETPOINT  STATUS OUT%

WARNING!
Do not set the controller to start from memory if it is unsafe for your process to have outputs
on upon power-up.

Selectable values: Off or Memory.

v1.2 d092415 21
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Process Power Dig In

Use this menu to select one of the digital inputs for notifying the controller that the process
power is on when a T/C short is detected. Select a single input (1 to 8). Selecting an input
enables the shorted T/C detection. When the controller determines that there is a T/C short,
the loop is set to manual mode at the power level set from the Sensor Fail Output screen in the
Setup Loop Outputs menu. The controller must know the process power (e.g. heater power)
is on to detect a T/C short. AT/C short is detected when the process power is on and the
temperature doesn’t rise as expected.

LOOP PROCESS  UNITS

PROCESS POWER
DIGIN ? NONE

ALARM  SETPOINT STATUS OUT%

Selectable values: 1-8, or NONE.

Controller Address

Use this menu to set the controller’s address. The controller address is used for multiple
controller communications. On a 485 communication loop, each controller must have a unique
address. Begin with address 1 for the first controller and assign each subsequent controller
the next higher address.

LOOP PROCESS  UNITS
CONTROLLER
ADDRESS 7 1

ALARM _SETPOINT  STATUS OUT%

Selectable values: 1-32 for ModBus protocol, 1-16 for A/B and Anafaze protocols.

Communications Baud Rate
Use this menu to set the communications baud rate.

LOOP PROCESS  UNITS
COMMUNICATIONS
BAUD RATE ? 9600

ALARM SETPOINT _ STATUS OUT%

Selectable values: 2400 or 9600.

Communications Protocol
Use this menu to set the communications protocol type.

LOOP PROCESS  UNITS
COMMUNICATIONS
PROTOCOL ? ANA

ALARM SETPOINT  STATUS OUT%

Selectable values: ANA (Watlow Anafaze’s protocol), AB (Allen Bradley’s), MOD (Modbus).

22
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Communications Error Checking

This menu appears only when you choose ANA or AB as your communications protocol.
Use it to set the data check algorithm used in CLS200 communications to Block Check
Character (BCC) or to Cyclic Redundancy Check (CRC).

LOOP PROCESS  UNITS

COMMUNICATIONS
ERR CHECK ? BCC

ALARM _ SETPOINT STATUS OUT%

Selectable values: BCC or CRC.

CRC is a more secure error checking algorithm than BCC, but it requires more calculation
time and slows the CLS200 communications. BCC ensures a high degree of communications
integrity, so Watlow Anafaze recommends that you use BCC unless your application
specifically requires CRC.

NOTE!
If you are using ANASOFT, be sure to configure it with ANAINSTL for the same Error
Checking method and the same Baud Rate that you set in the controller.

AC Line Frequency

Use this menu to configure the controller to match the AC line frequency. This function is
provided for international users who use 50Hz power. Since the controller reduces the effect
of power line noise on the analog measurement by integrating the signal over the period of the
AC line frequency, the controller must know the frequency of power in use.

LOOP PROCESS  UNITS

AC LINE FREQ 7
60 HERTZ

ALARM _ SETPOINT STATUS OUT%

Selectable values: 50Hz or 60Hz.

NOTE!
You must switch power to the controller off and on for a change in AC line frequency to take
effect.

v1.2 d092415 23
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Digital Output Polarity

Use this menu to set the polarity of the digital outputs used for alarms. When the default,
low, is selected and an alarm occurs, the output sinks to analog common. When set to high,
the outputs sink to common when no alarm is active and go high when an alarm occurs.

LOOP PROCESS  UNITS
DIG OUT POLARITY ON
ALARM ?  LOW

ALARM _SETPOINT _ STATUS OUT%

Selectable values: High or Low.

EPROM Information

This is a view-only display. It shows the controller’'s EPROM version, firmware options and

checksum.
Firmware Option

Controller Model
LOOP PROCESS ’ITS

CLS208-RS
V03.13  CS=ED74

ALARM _ SETPOINT STATUS OUT%

Firmware Version EPROM Checksum

Press any key to return to the Setup Global Parameters menu.

v1.2 d092415
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Setup Loop Input

The Setup Loop Input main menu lets you access menus which change parameters related
to the loop input:

* Input type

* Input units

* Input scaling and calibration
* Input filtering

The next section explains how to use the Input menus to configure your controller.

LOOP PROCESS  UNITS
SETUP LOOP 01
INPUT ?

ALARM _ SETPOINT STATUS OUT%

Below is the setup inputs menu tree. Notice the default values.

Parameter Default Value
INPUT TYPE? J
LOOP NAME? 01
INPUT UNITS? °F
INPUT READING OFFSET? 0°F
REVERSED T/C DETECT?® OFF
INPUT PULSE SAMPLE TIME?' 1
DISP FORMAT?? -999 TO 3000
INPUT SCALING HI PV?? 1000
INPUT SCALING HI RDG?? 100.0% FS
INPUT SCALING LO PV?? 0
INPUT SCALING LO RDG?° 0.0% FS
INPUT FILTER? 3 SCANS

' This parameter is available only for the pulse loop (loop 5 on CLS204, loop 9 on CLS208,
loop
17 on CLS216).

2 These parameters are available only if LINEAR is selected for INPUT TYPE.
3 This parameter is available only if INPUT TYPE is set to one of the thermocouple or RTD

options.
v1.2 d092415 25
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Input Type

Use this menu to configure the input sensor for each loop as one of these input types:
+ Thermocouple types (J, K, T, S, R, B and E).
+ RTD (CLS204 and CLS208). Two ranges: RTD1 (Platinum Class A) and RTD2 (Platinum
Class B).
* Linear inputs.
+ Skip (an input type available for unused channels). The scanning display doesn’t show
loops you've set to Skip.

The following tables show the input types and ranges.

LOOP PROCESS  UNITS

01 INPUT
TYPE 2 J T/C

ALARM  SETPOINT STATUS OUT%

Loop Name

Use this menu to name your loop using two-characters. After specifying a new name, it is
shown on the single loop display instead of the loop’s number.

Input Units

LOOP PROCESS UNITS
01 LOOP
NAME ? 01

ALARM SETPOINT _ STATUS OUT%

Use this menu to choose a three-character description of the loop’s engineering units.
Selectable values: The table below shows the character set for input units.

LOOP PROCESS UNITS
01 INPUT
175 = o R

ALARM _ SETPOINT STATUS OUT%

Input Character Sets for Units

Thermocouple, and RTD °F or °C

Linear and Pulse 0to9,Ato Z, %, /, degrees, space

26
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Pulse Sample Time

You can connect a digital pulse signal of up to 2 KHz to the controller’s pulse input. In this
menu, you specify the pulse sample period. Every sample period, the number of pulses the
controller receives is divided by the sample time. The controller scales this number and uses it
as the pulse loop’s process variable.

LOOP PROCESS UNITS

17 INPUT PULSE
SAMPLE TIME ? 1S

ALARM SETPOINT  STATUS OUT%

Selectable range: 1-20 seconds.

Input Reading Offset

This menu does not appear if the input type is linear, pulse, or skip. Use it to make up for
the input signal’s inaccuracy at any given point. For example, at temperatures below 400°F, a
type J thermocouple may be inaccurate (“offset”) by several degrees F. Use an independent
thermocouple or your own calibration equipment to find the offset for your equipment. To
correct for offset errors, change the factory default setting to a positive or negative value for the
loop you are editing. (A positive value increases the reading and a negative value decreases
it.)

LOOP PROCESS  UNITS
01 INPUT READING
DEESEr M —gs

ALARM _ SETPOINT STATUS OUT%

Selectable range: For thermocouples and RTD2s, the offset correction ranges from -300 to
+300.

For RTD1 the offset range is -300.0 to +300.0.

Reversed T/C Detection

This selection detects when the polarity of the thermocouple is reversed. If a reversed T/C
alarm occurs, the controller sets the loop to Manual control at the sensor fail output power level
and displays the alarm.

LOOP PROCESS  UNITS

01 REVERSED T/C
DETECT ?  OFF

ALARM  SETPOINT STATUS OUT%

Selectable range: ON or OFF.
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Linear Scaling Menus

The linear scaling menus appear under the Setup Loop Inputs main menu. It lets you
scale the “raw” input readings (readings in millivolts or Hertz) to the engineering units of the
process variable.

NOTE!
Linear scaling menus appear only if the loop’s input type is set to Linear (or, for some

menus, to Pulse). Linear scaling is available for linear and pulse inputs only.

For linear inputs, the input reading is in percent (0 to 100%) representing the 0-60 mV input
range of the controller. For pulse inputs, the input reading is in Hertz (cycles per second).

The scaling function is defined by two points on a conversion line. This line relates the PV
to the input signal. The engineering units of the process variable can be any arbitrary units.
The graph below shows PSI as an example.

20 PSI
Hi PV —
Process
Variable
Lo PV
0 PSI
0% Lo Rdg Hi Rdg 1100%
oOmV 60 mV

Before you enter the value determining the two points for the conversion line, you must
choose an appropriate display format. The controller has six characters available for process
variable display; select the setting with the desired number of decimal places. Use a display
format that matches the range of the process variable and resolution of the sensor. The
display format you choose is used for the setpoint, alarms, deadband, spread, and proportional

band.

28
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The PV (Process Variable) range for the scaled input is between the PV values that
correspond to the 0% and 100% input readings. For the pulse input, it is between the 0 Hz
and 2000 Hz readings. This PV range defines the limits for the setpoint and alarms, as shown
here.

Hi PV

Process
Variable

Range<<

Lo PV
0 PSI :
0% Lo Rdg Hi Rdg '100%
0 mV Input Reading 60 mV
0 Hz 2000 Hz

Display Format

This menu lets you select a display format for a linear input. Choose a format appropriate
for your input range and sensor accuracy. You only see the Display Format menu when editing
a linear input.

LOOP PROCESS UNITS
01 DISP FORMAT ?
-999 TO0 3000

ALARM  SETPOINT STATUS OUT%

Selectable values: The controller has several available display formats, as shown below.
This table also shows the high and low PV values.

Default High Default High

Display Format

PV PV
-9999 to +30000 10000 0
-999 to +3000 1000 0
-999.9 to +3000.0 1000.0 .0
-99.99 to +300.00 100.00 .00
-9.999 to +30.000 10.000 .000
-.9999 to +3.0000 1.0000 .0000
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High Process Variable

Use this menu to enter a high process value. The high process value and the high reading
value together define one of the points on the linear scaling function’s conversion line. Set this
menu to the value you want displayed when the signal is at the level set in the High Reading
menu.
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LOOP PROCESS UNITS
01 INPUT SCALING
HI PV 7 1000

ALARM _SETPOINT  STATUS OUT%

Selectable values: See table on the previous page.

High Reading

Use this menu to enter the input signal level that corresponds to the high process value
you entered in the previous menu. For linear inputs, the high reading is a percentage of the
full scale input range. For pulse inputs, the high reading is expressed in Hz.

The 100% full scale input value is 60 mV for the linear input type, and 2000 Hz for pulse
input type.

LOOP PROCESS  UNITS

01 INPUT SCALING
HI RDG? 100.0%FS

ALARM _ SETPOINT STATUS OUT%

Selectable range: Any value between -99.9 and 999.9%. However, you cannot set the high
reading to a value less than or equal to the low reading.

Low Process Value

Use this menu to set a low process value for input scaling purposes. The low process
value and the low reading value together define one of the points on the linear scaling function’s
conversion line. Set this menu to the value you want displayed when the signal is at the level set
in the Low Reading Menu.

LOOP PROCESS  UNITS

01 INPUT SCALING
LO PV 20

ALARM _ SETPOINT STATUS OUT%

Selectable values: See table under Display Format.
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Low Reading

Use this menu to enter the input signal level that corresponds to the low process value you
selected in the previous menu. For linear inputs, the low reading is a percentage of the full
scale input range; for pulse inputs, the low reading is expressed in Hz. The low reading is the
signal level corresponding to the low PV in percent of full-scale.

LOOP PROCESS  UNITS
01 INPUT SCALING
LO RDG? 0.0%FS

ALARM  SETPOINT  STATUS OUT%

The full scale input value for the linear input type is 60 mV. For pulse inputs, it is 2000 Hz.
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Selectable range: -99.9 to 999.9%. You cannot set the low reading to a value greater than
or equal to the high reading.

Input Filter

The controller has two types of input filtering:

» The first is afilter that rejects high frequency input signal noise. This filter keeps a “trend
log” of input readings. If a reading is outside the filter’s “acceptance band”, and later
readings are within the acceptance band, the controller ignores the anomalous reading.
The acceptance band for thermocouples is 5 degrees above and 5 degrees below the input
reading. If later readings are also outside the acceptance band, the controller accepts the
anomalous reading and calculates a new acceptance band. You cannot adjust this input
filter.

« A simulated resistor-capacitor (RC) filter dampens the input response if inputs change
unrealistically or change faster than the system can respond. If the input filter is enabled,
the process variable responds to a step change by going to 2/3 of the actual value within
the number of scans you set.

LOOP PROCESS  UNITS

01~INPUT-FILEFER?
3 SCANS

ALARM _ SETPOINT STATUS OUT%

Selectable range: 0-255 scans. 0 disables the filter.
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Setup Loop Control Parameters

Use these menus to change control parameters for heat and cool outputs of the selected
loop, including:
* Proportional Band (PB or Gain), Integral (T or Reset), and Derivative (TD or Rate) settings.
* Output Filter.
» Spread between heat and cool outputs.

LOOP PROCESS  UNITS

SETUP LOOP 01
CONTROL PARAMS?

ALARM  SETPOINT STATUS OUT%

Below is the setup control parameters menu tree.

NOTE!
Both heat and cool outputs have the same menus, so only one of each menu is shown

here. The controller will show both heat and cool menus even if the heat or cool output is
disabled. See Setup Loop Outputs for help enabling or disabling the heat or cool output.

Setup Loop Control
Parameters?

Heat/Cool
Control PB?

Heat/Cool
Control TI?

Heat/Cool
Control TD?

Heat/Cool
Control Filter?

Heat/Cool
Spread?

Restore PID Digin?

32
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Heat or Cool Control PB

This menu allows you to set the Proportional Band (also known as Gain). Larger numbers
entered for PB result in lesser proportional action for a given deviation.

LOOP PROCESS  UNITS

01 HEAT CONTROL
PB ? 50

ALARM _ SETPOINT STATUS OUT%

Selectable range: Dependent on sensor type.

NOTE!

The controller internally represents the proportional band (PB) as a gain value. When you
edit the PB, you’ll see the values change in predefined steps; small steps for narrow PB values
and large steps for wide PB values.

The controller calculates the default PB for each input type according to the following

equation: ,
(High Range - Low Range)

Default PB = :
Gain

Heat or Cool Control Ti

This menu lets you set the Integral term, or Reset. Here a larger number yields a lesser integral
action.

LOOP PROCESS  UNITS
01 HEAT CONTROL
Tl 2=c1:80=SEC/AR

ALARM _ SETPOINT STATUS OUT%

Selectable range: 0 (off) - 6000 seconds.

Heat or Cool Control TD

This menu lets you set the derivative constant. Here a larger number yields a greater derivative
action.

LOOP PROCESS UNITS

01 HEAT CONTROL
D 2 0

ALARM  SETPOINT STATUS OUT%

Selectable range: 0-255 seconds.
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Heat or Cool Output Filter

Use this menu to dampen the heat or cool output’s response. The output responds to a
step change by going to approximately 2/3 of its final value within the number of scans you set
here. Alarger number set here results in a slower, or more dampened, response to changes in

the process variable.

LOOP PROCESS  UNITS

01 HEAT CONTROL
FILTER ? 3

ALARM  SETPOINT STATUS OUT%

Selectable range: 0-255. Setting the output filter to 0 turns it off.

Heat and Cool Spread
Use this menu to set the spread between the heat and cool output and the spread of the
On/Off control action.

LOOP PROCESS  UNITS
01 SPREAD ?
D

ALARM  SETPOINT STATUS OUT%

Selectable ranges: 0-255, 25.5, 2.55, .255, or .0255, depending on the way you set up the
Input menus.

Restore PID Dig In

Selecting a digital input in this menu enables a sensor failure recovery feature. If the
specified input is held low, the loop returns to automatic control after a failed sensor is

corrected.

LOOP PROCESS  UNITS

01 RESTORE PID
DIGIN ? NONE

ALARM SETPOINT  STATUS OUT%

Selectable range: None, 1-8.

34
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Setup Loop Outputs

Press YES at this prompt to access menus to change loop output parameters for the
current loop, including:

* Enable or disable outputs

*  Output type

* Cycle time (for TP outputs)

+ SDAC parameters (for SDAC outputs)

* Control action

*  Output level limit and limit time

» Sensor Fail Output (output override)

* Nonlinear output curve
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LOOP PROCESS UNITS
SETUP LOOP 01
OQUTPUTS 72

ALARM  SETPOINT STATUS OUT%

Below is the setup outputs menu tree. Both heat and cool outputs have the same menus,
so only one of each menu is shown here.

Heat/Cool
o
Setup Loop Outputs” Output Action?
Heat/Cool Heat/Cool
Control Output? Output Limit?
Heat/Cool Heat/Cool
SDAC Mode? <—
ode Output Type? Output Limit Time?
Heat/Cool Output Sensor Fail
?
SDAC Low Value* Cycle Time (TP only)? Heat/Cool Output?
: SDAC Menus Heat/Cool T/C Break
?
SDAC High Value? (SDAC only) Output Average?
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Enable/Disable Heat or Cool Outputs

On this menu you can enable or disable the heat or cool output for the current loop. If
you want the loop to have a control output, you must enable at least one output. You can also
disable a heat or cool control output and use the output pin for something else, such as an

alarm.
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LOOP PROCESS UNITS

01 HEAT CONTROL
OUTPUT ? ENABLED

ALARM _ SETPOINT STATUS OUT%

Selectable values: Enabled or Disabled.

Heat or Cool Output Type

This menu lets you set the output type.
LOOP PROCESS UNITS

01 HEAT OUTPUT
b PE lsasliP

ALARM _ SETPOINT STATUS OUT%

This table shows the available output types.

Display Output

Code Type Definition

Percent output converted to a

TP Pr TlrrEenin percent duty cycle over the user-
OPOrtoNING | selected fixed time.
DZC Distributed Output on/off state calculated for

Zero Crossing |every AC line cycle.

Output type for optional Serial

SDAC Serial DAC Digital to Analog Converter.

ON/OFF On/Off Output either full ON or full OFF.

For an expanded description of these output types, see Tuning and Control.
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Heat or Cool Cycle Time
From this menu you can set the Cycle Time for Time Proportioning outputs.

LOOP PROCESS  UNITS
01 HEAT OUTPUT
CYCLE-TIME2 -10S

ALARM  SETPOINT STATUS OUT%

NOTE!
The Cycle Time menu only appears if the output type for the loop is Time Proportioning.

Selectable range: 1-255 seconds.

Heat or Cool Output Action

Use this menu to select the control action for the current output. Normally, heat outputs
are set to reverse action and cool outputs are set to direct action. When output action is set
to revers, the output goes up when the PV goes down. When set to direct, the output goes up
when the PV goes up.

LOOP PROCESS UNITS
01 HEAT OUTPUT
ACTION? REVERSE

ALARM _ SETPOINT STATUS OUT%

Selectable values: Reverse or direct. For heat outputs, set to reverse; for cool outputs, set to
direct.

Heat or Cool Output Limit

Use this menu to limit the maximum PID control output for a loop’s heat and cool outputs.
This limit may be continuous, or it may be in effect for a specified number of seconds (see
Output Limit Time). If you choose a timed limit, the output limit restarts when the controller
powers up and when the loop goes from Manual to Automatic control (via the front panel, when
the controller changes jobs, or from ANASOFT). The output limit only affects loops under
automatic control. It does not affect loops under manual control.

LOOP PROCESS UNITS '
01 HEAT OUTPUT
LIMIT ? 100%

ALARM  SETPOINT STATUS OUT%

Selectable range: 0-100%.
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Heat or Cool Output Limit Time

Use this menu to set a time limit for the output limit.
LOOP PROCESS UNITS
01 HEAT OUTPUT
LIMIT TIME? CONT

ALARM  SETPOINT STATUS OUT%

Selectable values: 1-999 seconds (1 seconds to over 16 minutes), or to CONT (continuous).

Sensor Fail Heat or Cool Output

When a sensor fail alarm occurs or when the output override digital input becomes active on
a loop that is in automatic control, that loop goes to manual control at the percent power output

you set here.

LOOP PROCESS  UNITS

01 SENSOR FAIL
HT OUTPUT ? 0%

ALARM _ SETPOINT STATUS OUT%

Selectable range: 0-100%.

Heat or Cool T/C Break Output Average

If you set this feature to ON and a T/C break occurs, a loop set to automatic control mode
will go to manual mode at a percentage equal to the average output prior to the break.

LOOP PROCESS  UNITS
01 HEAT T/C BRK
OUT AVG ? OFF

ALARM  SETPOINT STATUS OUT%

Selectable range: ON or OFF.

38
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Heat or Cool Nonlinear Output Curve
Use this menu to select one of two nonlinear output curves for nonlinear processes.

LOOP PROCESS UNITS

01 HEAT OUTPUT?
LINEAR

ALARM _ SETPOINT STATUS OUT%
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Selectable values: Curve 1, Curve 2, or Linear.

These curves are shown in the figure below.
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PID Calculation

With 1 or 2 selected, a PID calculation results in a lower actual output level than the linear
output requires. This output is used when the response of the system to the output device is
non-linear.
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Setup Loop Alarms

Press YES at the Setup Loop Alarms prompt to access menus which change alarm function
parameters for the current loop. The main alarms menu looks like this:

LOOP PROCESS  UNITS
SETUP LOOP 01
ALARMS 7

ALARM  SETPOINT STATUS OUT%

Below is the setup alarms menu tree.

Low Deviation

?
Setup Loop Alarms~ Alarm Type?

Low Deviation
Alarm Output?

High Process
Alarm Setpoint?

High Process Low Process

Alarm Type?

Alarm Setpoint?

High Process
Alarm Output?

Low Process
Alarm Type?

Deviation
Alarm Value?

Low Process
Alarm Output?

High Deviation
Alarm Type?

Alarm
Deadband?

High Deviation

Alarm Output? Alarm Delay?

Alarm Types
The controller has three different kinds of alarms: failed sensor alarms, the global alarm,
and process alarms.

Failed Sensor Alarms
Failed sensor alarms alert you to T/C breaks, shorted T/Cs, reversed T/Cs, and RTD open
or short failures.
* Open + input.
* Open - input.
» Short between + and - input.

When the loop is in Automatic or Tune mode and a failed sensor alarm occurs, the controller
sets the loop to Manual control at the sensor fail output percentage you set in the Setup Loop
Outputs menus. The T/C break output averaging feature allows you to choose to have the loop
go to an average output instead of the sensor fail output.

40
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Global Alarm

The global alarm occurs when a loop alarm set to Alarm (not Control) occurs and is
unacknowledged, or when there are any unacknowledged failed sensor alarms. (If an alarm
occurs, the front panel displays the corresponding alarm code.) Even if the alarm condition
goes away, the global alarm stays on until you use the front panel Alarm Ack key (or software)
to acknowledge it.
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Process Alarms

Process alarms include high and low deviation and high and low process alarms. You can
set each of these alarms to Off, Alarm, or Control, as shown here.

Function Description

Off No alarm or control function.

Standard alarm function. Digital output, if set,
Alarm activates on alarm, deactivates when loop is not
in alarm. Global alarm output activates.

Digital output, if set, activates on alarm,
Control deactivates when loop is not in alarm. Global
alarm output does not activate.

» High process and high deviation alarms activate when the process variable goes outside the
limit you set. The alarm remains active until the process variable comes within the limits and
the deadband.

« Any digital output not used as a control output can be assigned to one or more process
alarms. The output is active if any of its alarms are active. All alarm outputs are active Low
or active High, depending on the global alarm output polarity setting.

* Low process and low deviation alarms activate when the process variable goes outside the
limit you set. They remain active until the process variable comes within the limits and the
deadband.
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When the controller powers up or the setpoint changes, deviation alarms do not activate until
the process variable comes within the deviation alarm band, preventing deviation alarms during
a cold start. (High and low process alarms are enabled unless delayed by the startup alarm
delay.)

High Process Alarm On
High Process Alarm Off
High Alarm Limit

| } Deadband

High Deviation Alarm On

SP - Deviation
} Deadband

Setpoint

SP - Deviation } Deadband

Low Deviation Alarm On

Low Alarm Limit | } Deadband

Low Process Alarm On

Low Process Alarm On

Use menus to set the following process alarm parameters for each loop:
» High and low process alarm type, setpoint, and digital output.
+ High and low deviation alarm type, deviation alarm limit, and digital output.
* Alarm deadband.
+ Alarm delay.

The setpoints, deviation alarm, values, and deadband all use the same decimal format as
the loop’s process variable.

Alarm Delay

You can set the controller to delay normal alarm detection and alarm reporting. There are
two kinds of alarm delay:

« Start-up alarm delay delays process alarms (but not failed sensor alarms) for all loops for a
time period you set in the Setup Global Parameters main menu.

* Loop alarm delay delays failed sensor alarms and process alarms for one loop until the
alarm condition as continuously present for longer then the loop alarm delay time you set.

NOTE!
Failed sensor alarms are affected by the loop alarm delay even during the start-up alarm

delay time period.
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High Process Alarm Setpoint

Use this menu to select the value at which the high process alarm activates. The high
process alarm activates when the process variable (PV) goes above the high process setpoint.
The PV must drop to the alarm setpoint minus the alarm deadband for the alarm to clear.

LOOP PROCESS  UNITS
01 HI PROC ALARM
SELRI221000

ALARM _ SETPOINT STATUS OUT%

Selectable range: Any point within the scaled sensor range.

High Process Alarm Type

Use this menu to turn off the high process alarm or set it to the alarm or control function.
(See previous description for an explanation of these choices.)

LOOP PROCESS  UNITS

01 HI PROC ALARM
TYPE ? OFF

ALARM _ SETPOINT STATUS OUT%

Selectable values: Off, Alarm, or Control.

High Process Alarm Output Number

Use this menu to choose a digital output to activate when a high process alarm for the loop
occurs. You can use this output to activate an alarm horn or indicator. You can also use it to
control your process. For example, you can set the output you have chosen to activate heating
or cooling mechanisms, or to turn off the system.

LOOP PROCESS UNITS
01 HI PROC ALARM
OUTPUT? NONE

ALARM _ SETPOINT STATUS OUT%

NOTE!
If you assign more than one alarm to the same output number, that output will be ON if any
of those alarms is ON.

Selectable values: Any output number between 1 and 34, as long as it’s not already used
for control or the SDAC clock, or you may select None.

Outputs go off when the process returns to normal whether the alarm has been
acknowledged or not. The alarm outputs are non-latching.
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Deviation Band Value

Use this menu to set the deviation band width, a positive and negative alarm or control
point relative to the setpoint. If the loop setpoint changes, the deviation band moves with it.
You can assign a separate digital output to the high and low deviation alarm/control setpoints,
so that, for example, a high deviation alarm turns on a fan and a low deviation alarm turns on a
heater.
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LOOP PROCESS  UNITS
01 DEV ALARM
VALUE ? 5

Selectable values: 0-255, 25.5, 2.55, .255, or .0255, depending on the way you setup the Input
menus.

High Deviation Alarm Type

Use this menu to disable the high deviation alarm function or set it to the alarm or control
function. (The high deviation alarm activates if the process value (PV) rises above the deviation
band value. The PV must drop below the high deviation limit minus the alarm deadband to be
reset (cleared).)

LOOP PROCESS  UNITS

01 HI DEV ALARM
JYPE-27 - 0FE

ALARM  SETPOINT STATUS OUT%

NOTE!
If you assign more than one alarm to the same output number, that output is ON if any of

those alarms is ON.

Selectable values: Any output number between 1 and 34, as long as that output is not already
used for control or the SDAC clock, or you may select None.

Alarm outputs go off when the process returns to normal (within the alarm limit deadband)
whether the alarm has been acknowledged or not. The outputs are non-latching.

Low Deviation Alarm Type
Use this menu to turn Off the low deviation alarm or set it to Alarm or Control mode.

LOOP PROCESS  UNITS
01 LO DEV ALARM
TYPE ? OFF

ALARM  SETPOINT STATUS OUT%

Selectable values: Off, Alarm, or Control.
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Low Deviation Alarm Output Number

Use this menu to assign a digital output that activates when the loop is in low deviation
alarm.

LOOP PROCESS  UNITS

01 LO DEV ALARM
OUTPUT ? NONE

ALARM  SETPOINT STATUS OUT%
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NOTE!
If you assign more than one alarm to the same output number, that output will be ON if any
of those alarms is ON.

Selectable values: 1 and 34, as long as that output is not already used for control or the
SDAC clock, or you may select None.

Low Process Alarm Setpoint

Use this menu to set a low process alarm setpoint. The low process alarm activates when
the process variable goes below the low process alarm setpoint. It may be reset when the
process variable goes above the low process alarm setpoint plus the alarm deadband.

LOOP PROCESS  UNITS

01 LO PROC ALARM
SETRT.? 0

ALARM  SETPOINT  STATUS OUT%

Selectable range: Any value within the input sensor’s range.

Low Process Alarm Type
This menu lets you turn off the low process alarm or set it to the Alarm or Control function.

LOOP PROCESS  UNITS

01 LO PROC ALARM
TYPE ? OFF

ALARM SETPOINT  STATUS OUT%

Selectable values: Off, Alarm, or Control.

Low Process Alarm Output Number

Use this menu to assign the digital output that activates when the loop is in low process
alarm.
NOTE!
If you assign more than one alarm to the same output number, that output will be ON if any
of those alarms is ON.

LOOP PROCESS  UNITS

01 LO PROC ALARM
OUTPUT ? NONE

ALARM  SETPOINT STATUS OUT%

Selectable values: Any from 1-34 that are not used for control or the SDAC clock.
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Alarm Deadband

Use this menu to set an alarm deadband. This deadband value applies to the high process,
low process, high deviation, an low deviation alarms for the loop you are editing. Use the Alarm
Deadband to avoid repeated alarms as the PV cycles slightly around an alarm value.

LOOP PROCESS  UNITS

01 ALARM DEAD-
BAND ? 2

ALARM _ SETPOINT STATUS OUT%

Selectable values: 0-255, 25.5, 2.55, .255, or .0255, depending on the display format set on
the input menu.

Alarm Delay

Use this menu to set a loop alarm delay. There are two types of alarm delay: the
startup alarm delay and the loop alarm delay. Startup alarm delay is set in the Setup Global
Parameters main menu.

The loop alarm delay is set separately for each loop. It delays failed sensor and process
alarms until the alarm condition has been continuously present for longer than the alarm delay
time. (Failed sensor alarms are not subject to the startup alarm delay, but they are affected by
the loop’s alarm delay during the startup alarm delay period.)

LOOP PROCESS  UNITS
01 ALARM DELAY ?
0 SECONDS

ALARM  SETPOINT STATUS OUT%

Selectable range: 0-255 seconds.
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Manual I/0 Test

Press YES at this prompt to see menus which can help you test the digital inputs, digital
outputs and the controller’s keypad.

LOOP PROCESS  UNITS

MANUAL I/0
TEST ?

ALARM  SETPOINT STATUS OUT%

Below is the manual I/O menu tree.

Manual I/O Test?

Digital Inputs?

Test Digital Output? 34

Digital Output
Number 347? Off

Keypad Test

Digital Input Testing

Use this menu to view the logic state of the 8 digital inputs as H (High) meaning the input is
a 5 volts or is not connected, or L (Low) meaning the input is at zero volts. The menu displays
inputs 1 to 8 from left to right. Since inputs are pulled High when they are not connected, test
an input by shorting it to controller common and making sure this menu shows the correct state
for that input.

LOOP PROCESS  UNITS
DIGITAL INPUTS
HHHHHHH

ALARM _ SETPOINT STATUS

Input 1 |nput g

OuUT%

Using This Menu

+ Short the digital input you are testing to controller common. When you do that, the input’s
state should change to L.

* Press Yes or No to advance to the next menu.

* Press Back to return to the Manual I/O test main menu.
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Test Digital Output

Use this menu to select one of the digital alarm outputs to test in the next menu. You
cannot force the state of an output enabled for control.

LOOP PROCESS  UNITS
TEST DIGITAL
OUTPUT? 1:IN USE

ALARM SETPOINT  STATUS OUT%

Selectable values: 1-34 (except outputs enabled for control).

Toggle Digital Output

Use this menu to manually toggle a digital output On or Off to test it. (You select the output
to test in the previous menu.) On may be Low or High depending on the digital output polarity
you set in the Output Polarity menu. All outputs are set to Off when you exit Manual I/O Test
menu. Outputs enabled for control cannot be toggled on.

LOOP PROCESS  UNITS

DIGITAL OUTPUT
NUMBER XX ? OFF

ALARM  SETPOINT STATUS OUT%

Selectable values: On or Off.

Keypad Test
Use this menu to test the keypad.
KEYPAD TEST
QUIT = "NO"+"NO"

ALARM _ SETPOINT STATUS OUT%

* Press any key to test the keypad. The controller will display the name of the key you have

pressed.
* Press No twice to advance to the next menu.
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PID Tuning and Control

This chapter describes the different methods of control available with the controller.
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This section covers:

+  On/Off Control

*  Proportional Control

* Proportional and Integral Control
+ PID Control

*  Control Outputs

*  Tuning PID Loops

* PID Constants by Application
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Introduction

This chapter explains PID control and supplies some starting PID values and tuning
instructions, so you can use control parameters appropriate for your system. If you would like
more information on PID control, consult the Watlow Anafaze Practical Guide to PID.

The control mode dictates how the controller responds to an input signal. The control mode
is different from the type of control output signal (like analog or pulsed DC voltage). There are
several control modes available: On/Off, Proportional (P), and Proportional with Integral and
Derivative (PID). P, PI, or PID control are necessary when process variable (PV) cycling is
unacceptable or if the process or setpoint (SP) is variable.

NOTE!
For any of these control modes to function, the loop must be in automatic mode.

50
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Control Modes

The next sections explain the different methods you can use to control a loop.

On/Off Control

On/Off control is the simplest way to control a process; a controller using On/Off control
turns an output on or off when the process variable reaches certain limits around the desired
setpoint. You can adjust this limit, since Watlow Anafaze controllers use an adjustable spread.
For example, if your setpoint is 1000°F, and your limit (spread) is 20°F, the output switches On
when the process variable goes below 980°F and Off when the process goes above 1000°F.
(The next diagram shows a process under On/Off control.)

Heat Off Heat Off

__________________________ Setpoint

Process 1,000° F

Variable™— Heat On

Setpoint - Spread
o I

Off P 1 P

Proportional Control

A process using On/Off control cycles around the setpoint. Proportional control eliminates
cycling by increasing or decreasing the output proportional to the process variable’s deviation
from the setpoint.

The magnitude of proportional response is defined by the Proportional Band (PB); outside
this band of control, the output is either 100% or 0%. Within the proportional band the output
power is proportional to the PV’s difference from the setpoint. For example, using the same
values from the example above and a PB of 20°F, the output is:

* 50% when the process variable is 990°F.
* 75% when the process variable is 985°F.
* 100% when the process variable is 980°F or below.

However, a process which uses only proportional control may settle at a point above or
below the setpoint; it may never reach the setpoint at all. This behavior is known as offset or
droop. (This diagram shows a process under proportional control only.)

v

Offset
Proportional
Band

Setpoint

v1.2 d092415
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Proportional and Integral Control

In proportional and integral control, the integral term (reset) corrects for offset by repeating
the proportional band’s error correction until there is no error. For example, if a process
tends to settle about 5°F below the setpoint, integral control brings it to the desired setting by
increasing the output. (The next diagram shows a process under proportional control.)

Setpoint

Over-
shoot

Proportional
Band

Proportional, Integral and Derivative Control

Derivative control corrects for overshoot by anticipating the behavior of the process
variable and adjusting the output appropriately. For example, if the process variable is rapidly
approaching the setpoint, derivative control reduces the output, anticipating that the process
variable will reach setpoint. Use it to eliminate the process variable overshoot common to Pl
control. (This figure shows a process under full PID (Proportional, Integral and Derivative)

control.)
/ Setpoint
ProportBoarr\‘adI

\ Process Variable

\ Process Variable

Control Outputs

The controller provides open collector outputs for PID control. These outputs normally
control the process using solid state relays. Watlow Anafaze can also provide a Serial Digital to
Analog converter (SDAC) for 0-5 Vdc, 0-10 Vdc, or 4-20 mA analog output signals.

Digital Output Control Forms

The next section explains different modes for control outputs.

On/Off

On/Off output is very simple: it turns the output on or off depending on the difference
between the setpoint and the process variable. PID algorithms are not used with ON/OFF
control. The output variable is always off or on.

52
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Time Proportioning (TP)
With time proportioning outputs, the PID algorithm calculates an output between 0 and

100%, which is represented by turning on an output for that percent of a fixed user-selected time
base or cycle time. The cycle time is the time over which the output is proportioned, and it can
be any value from 1 to 255 seconds. For example, if the output is 30% and the Cycle Time is 10
seconds, then the output will be on for 3 seconds and off for 7 seconds. The figure below shows
typical TP and DZC waveforms.
Time Proportioning (30%) Distributed Zero Crossing (30%)
On
Off
0 3 10 0 1 3 4 6
Seconds AC Cycle

CycleTime setto 10

Distributed Zero Crossing (DZC)

With DZC outputs, the PID algorithm also calculates an output between 0 and 100%, but
the output is a single cycle variable time base signal. For each AC line cycle the controller
decides whether the power should be on or off. There is no fixed cycle time since the decision
is made for each line cycle. Since the time period for 60 Hz power is 16.6 ms, the switching
interval is very short and the power is applied uniformly. When used in conjunction with a zero
crossing device, such as an SSR, switching is done only at the zero crossing of the AC line,
which helps reduce electrical noise.

DZC output should extend the life of heaters. It should be used with SSRs. Do not use DZC
output for electromechanical relays.

The combination of DZC output and a solid state relay can inexpensively approach the effect
of analog phase angle fired control.

Analog Outputs

The Serial Digital to Analog Converter (SDAC) is an optional analog output module for the
controller. It lets the controller output precise analog voltages or currents, typically for precision
open-loop control, motor or belt speed control, or phase angle fired control. To use it, set the output
type for the loop to SDAC.
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Output Digital Filter

The output filter digitally smooths PID control output signals. It has a range of 0-255 scans,
which gives a time constant of 0-170 seconds for a CLS216. Use the output filter if you need to
filter out erratic output swings due to extremely sensitive input signals, like a turbine flow signal
or an open air thermocouple in a dry air gas over.

The output filter can also enhance PID control. Some processes are very sensitive and
require a large PB, so normal control methods are ineffective. You can use a smaller PB and
get better control, if you use the digital filter to reduce the process output swings.

You can also use the filter to reduce output noise when a large derivative is necessary, or to
make badly tuned PID loops and poorly designed processes behave properly.

Reverse and Direct Action

With reverse action an increase in the process variable causes a decrease in the output.
Conversly, with direct action an increase in the process variable causes an increase in the
output. Heating applications normally use reverse action and cooling applications usually use

direct action.
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Setting Up and Tuning PID Loops

After you have installed your control system, tune each control loop and then set the loop
to automatic control. (When you tune a loop, you choose PID parameters that will best control
the process.) If you don’t mind minor process fluctuations, you can tune the loop in automatic
control mode. This section gives PID values for a variety of heating and cooling applications.

If you don’t know the PID values that are best for your process, try the Autotune feature.
The autotune feature is accessible from the controller’s Man/Auto key.

NOTE!
Tuning is a slow process. After you have adjusted a loop, allow about 20 minutes for the
change to take effect.

Proportional Band (PB) Settings

The table below shows PB settings for various temperatures in degrees F.
As a general rule, set the PB to 10% of the setpoint below 1000°F and 5% of the setpoint
above 1000°F. This setting is useful as a starting value.

Temperature Temperature Temperature

Setpoint FE Setpoint = Setpoint FE
-100 to 99 20 1100 to 1199 75 2200t0 2299 | 135
100 to 199 20 1200t0 1299 | 80 2300 to 2399 | 140
200 to 299 30 1300t0 1399 | 85 2400 to 2499 | 1405
300 to 399 35 1400 to 1499 | 90 2500 to 2599 | 150
400 to 499 40 1500 to 1599 | 95 2600 to 2699 | 155
500 to 599 45 1600 to 1699 | 100 2700 to 2799 | 160
600 to 699 50 1700 to 1799 | 105 2800 to 2899 | 165
700 to 799 55 1800 to 1899 [ 110 2900 t0 2999 | 170
800 to 899 60 1900 to 1999 | 120 3000 to 3099 | 175
900 to 999 65 2000 to 2099 | 125 3100 to 3199 | 180
1000 to 1099 | 70 2100 t0 2199 | 130 3200 t0 3299 | 185
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No-Key Reset

You want to clear all programmed data in a controller by performing a no-key reset. This
will return the controller to all its default settings. To perform a no-key reset:
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1. Turn off the power to the unit.

2. Press and hold the NO key on the front panel while the controller is powering up.

3. When prompted, “reset with defaults?”, press the YES key.

NOTE!

If you have a stand-alone system, there is no way to recover your original parameters. If you
have a computer-supervised system with AnaWin or ANASOFT, a copy of your parameters can
be saved to a job file.

WARNING!

If you suspect your controller has been damaged, you should not attempt to repair it
yourself. If the troubleshooting procedures in this chapter do not solve your system’s problems,
call the Technical Services department for additional troubleshooting help. If you need to return
the unit to Watlow Anafaze for testing and repair, Customer Services will issue you an RMA
number. See Returning Your Unit below.
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Changing The Firmware

Changing the firmware involves minor mechanical disassembly and reassembly of the
controller. You don’t need any soldering or electrical expertise, but appropriate precautions
should be taken to prevent damage to electronic components by electrostatic discharge. Wear
a grounding strap and place components on static-free grounded surfaces only. The only tools
you need are a Phillips head screwdriver and a small Flathead screwdriver.
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1. Power down the controller. Be sure to take antistatic precautions.

2. Remove two Phillips screws from each side of the bezel.

4. Remove the four Phillips screws connecting the analog (top) board to the processor (bottom)
board.
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5. Carefully lift the analog board off the processor board and set it aside in a static-free area.

—
: >
EPROM Detail ® ® 3
EPROM MP -
= (&)
: el :
- L +—] SRAM =
® e =
Notch g ©

6. Use a PROM remover or insert a small flat head screwdriver into one of the notches and
gently pry the firmware PROM out of the socket.

7. Install the new firmware PROM into its socket.
8. Reassemble the controller.

9. Power the unit. If it is working properly it will detect that the new EPROM has a different
version number and automatically perform a full RAM clear.

10. Do a no-key reset to reinitialize the battery backed RAM. You must perform a no-key reset
for the unit to operate properly. Refer to the No-Key Reset section of this chapter.
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Appendix:
Ramp Soak

This appendix covers setup and operation of Ramp/Soak profiles in CLS200 series
controllers.

The Ramp/Soak feature turns your controller into a powerful and flexible batch controller.
Ramp/Soak lets you program the controller to change a process setpoint in a preset pattern
over time. This preset pattern, or temperature profile, consists of several segments. During a
segment, the temperature goes from the previous segment’s setpoint to the current segment’s

setpoint.

» If the current segment’s setpoint is higher or lower than the previous segment’s setpoint, it

is called a ramp segment.
» If the current segment’s setpoint is the same as the previous segment’s setpoint, it is called

a soak segment.

Each segment can have up to two triggers. If both are set, both must be true before the
segment can start. While one or both are not true, the profile waits (this wait state is called

trigger wait).

Each segment can also have up to four events (external signals connected to the digital
outputs). Events occur at the end of a segment. You can use any of the digital outputs that
are not used for control or for the SDAC clock for events or alarms.

60
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Ramp/Soak Features

* User-configurable time base: Watlow Anafaze’s Ramp/Soak lets you set your profiles to
run for hours and minutes or for minutes and seconds - Whichever is appropriate for your
installation.

* Repeatable profiles: You can set any profile to repeat from 1 to 99 times or continuously.

» Fast setup for similar profiles: You can setup one profile, then copy it and alter it to setup
the rest.

* External reset: Use the external reset menu to configure a digital input you can use to
hold a profile in the Start state and restart it.
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Specifications
Number of possible profiles 17
Number of times to repeat a profile 1-99 or continuous
Number of segments per profile 1-20
Number of triggers per segment Up to 2
Type of triggers ON, ON Latched,
OFF, OFF Latched
Number of possible inputs for triggers 8
Number of events per segment Upto4
Number of possible outputs for events 34
(At least one of these outputs must be used for control)
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Configuring Ramp/Soak

This section will teach you how to setup R/S profiles. The following diagram show the R/S
configuration menu tree.
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Setup R/S profiles?

Edit R/S profile?

Copy Setup from
profile?

Tolerance alarm
time?

Ready segment

setpoint?
Ready segment > Ready event
edit events? output XX
External reset
input number?
Edit segment
number?
—>» | Segment time?
Back
Segment setpoint?
Edit segment (J Segment event 3 Segment event
events? —> output number? active state?
Edit segment —>| . . " Trigger active
triggers? «<— Trigger input # 2 state?
Edit segment
tolerance? Trigger latch <
Back status?

No

Last segment?

Repeat cycles?
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Setting the R/S Time Base

The R/S time base menu is in the Setup Globals main menu.

Use this menu to set the time base in all your R/S profiles.

LOOP PROCESS  UNITS
RAMP/SOAK TIME
BASE? HOURS/MINS

ALARM  SETPOINT STATUS OUT%
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Selectable values: Hours/Mins or Mins/Secs.

Editing R/S Parameters

You can reach the rest of the menus in this section from the Setup Ramp/Soak profile main
menu. This menu is located between the Setup Loop Alarms main menu and the Manual I/O
Test main menu.

LOOP PROCESS  UNITS

SETUP RAMP/SOAK
PROFILE?

ALARM  SETPOINT STATUS OUT%

Answering Yes to this prompt allows you to setup or edit R/S profiles.

Choosing a Profile to Edit

Use this menu to choose a profile to setup or edit.

LOOP PROCESS  UNITS

EDIT RAMP & SOAK
PROFILE? A

ALARM  SETPOINT STATUS OUT%

Selectable values: Ato Q (17 profiles).

Copying the Setup from Another Profile

Use this menu to setup similar profiles quickly, by copying a profile to another one.

LOOP PROCESS  UNITS
COPY SETUP
FROM PROFILE ? Q

ALARM _ SETPOINT STATUS OUT%

Selectable values: Ato Q.
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Editing the Tolerance Alarm Time
Use this menu to set a tolerance time that applies to the entire profile.

LOOP PROCESS  UNITS

A OUT-OF-TOLRNCE
ALARM TIME? 1:00

ALARM _ SETPOINT STATUS OUT%

When the segment goes out of tolerance,
» The segment goes into tolerance hold.
* The segment timer holds.
* The loop’s single loop display shows TOHO (Tolerance Hold).
When the segment has been out of tolerance for more than the tolerance alarm time,
» The controller goes into tolerance alarm.

* The tolerance timer resets.

You must acknowledge the tolerance alarm by pressing the ALARM ACK key before you can
do any other editing.

Selectable values: 0:00 to 99:59 (minutes or hours, depending on the time base setting).

Editing the Ready Setpoint

When you assign a profile to a loop, the profile doesn’t start immediately; instead, it goes to
the ready segment (segment 0) and stays there until you put the profile in Run mode.

You can set a setpoint, assign events, and set event states for the ready segment. Use
this menu to set the ready segment setpoint. Setting the setpoint to OFF ensure that control
outputs for the loop running the profile will not come one.

LOOP PROCESS  UNITS
A READY SEGMENT
SETPOINT? OFF

ALARM _ SETPOINT STATUS OUT%

Selectable values: -999 to 9999, or Off.
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Editing the Ready Event States

Use this menu to set the ready state for all outputs that are not used for control or for the
SDAC clock. When you assign a profile, the controller starts the ready segment: it goes to the
ready setpoint and puts all the outputs in the ready state you set here. The outputs stay in the
states they are set to until their states are changed at the end of subsequent segments.

LOOP PROCESS  UNITS
A READY SEGMENT
EDIT EVENTS ?

ALARM  SETPOINT STATUS OUT%

When you press NO, you will advance to the next menu. If you press YES, this menu
appears.

Press NO to increment the output number, YES to set the ready segment event state.

LOOP PROCESS  UNITS
A READY EVENT
OUTPUT 157 OFF

ALARM  SETPOINT STATUS OUT%

Selectable values: You can toggle inputs that are not IN USE to On or Off.

Choosing an External Reset Input

Use this menu to select an external reset input. Toggle the input to set the profile to the
Run state at its beginning when it is in Start, Run, Hold, or Wait state. You can make any of
the eight digital inputs the external reset input.

LOOP PROCESS  UNITS
A EXTERNAL RESET
INPUT NUMBER? N

ALARM _ SETPOINT STATUS OUT%

Selectable values: 1-8, or N (for no external reset).

Editing a Segment
Each profile is made up of several segments (up to 20). Use this menu to choose the segment
to edit.

LOOP PROCESS UNITS

A EDIT SEGMENT
NUMBER? 15

ALARM _ SETPOINT STATUS OUT%

Selectable values: 1-20.

The first time you use this menu, it defaults to segment 1. when you have finished editing
a segment, the controller returns you to this menu and goes to the next segment. This loop
continues until you make a segment the last segment of a profile.
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Setting Segment Time
Use this menu to change the segment time.
LOOP PROCESS UNITS
A SEGMENT 11
SEG TIME? 000:00

ALARM _SETPOINT _ STATUS OUT%
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Selectable values: 000:00 to 999:59 (minutes or seconds, depending on the selected time
base).

Setting a Segment Setpoint

Use this menu to set a setpoint for the segment you are editing. The process will go to this
setpoint by the end of the segment time.

LOOP PROCESS  UNITS

C SEGMENT 5
SEG--SELPI2-.0FE

ALARM _SETPOINT  STATUS OUT%

Selectable values: YES or NO.

Starting A Segment With An Event

If you want a segment to start with an event (usually events happen at the end of the
segment), program the event in the previous segment. You can also create a segment with
zero time preceding the event during which you want the event on.

Editing Event Outputs
This menu appears only if you answered YES to the previous menu. Use it to assign a
digital output to each event. Assign digital outputs that are not being used for PID control or for

SDAC clock.

LOOP PROCESS  UNITS

A SEG 20 EVENT 3
OUTPUT? 30

ALARM _SETPOINT  STATUS OUT%

Selectable values: Any digital output from 1 to 34, except those IN USE, or None (no
event).
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Changing Event States

Use this menu to assign an output state to each event: On (Low) or Off (High). When the
event occurs, the output goes to the state you assign here.

LOOP PROCESS  UNITS

A SEG20 EV3 DO 30
ACTIVE STATE? OFF

ALARM _ SETPOINT STATUS OUT%
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Selectable values: Off (High) or On (Low).

Editing Segment Triggers

Each segment may have up to two triggers (digital inputs). Triggers are checked at the
beginning of the segment. All triggers must be true in order for the segment to run. If a trigger
is not true, the profile goes into the trigger wait site.

Use this menu to edit triggers for the current segment.

LOOP PROCESS  UNITS

A SEGMENT 15
EDIT SEG TRGGRS?

ALARM  SETPOINT STATUS OUT%

Selectable values: YES (to edit triggers of current segment), or NO (to advance to the Edit
Segment Tolerance menu).

Assigning an Input to a Trigger

This menu appears only if you answered YES to the Edit Segment Triggers menu. Use it
to assign one of the controller’s eight digital inputs to a segment trigger. You can assign any
digital input to any trigger. You can also assign the same digital input as a trigger in more than
one segment and more than one profile.

LOOP PROCESS  UNITS
A SEG 15 TRIG 1
INPUT NR ? NONE

ALARM _SETPOINT  STATUS OUT%

Selectable values: Any digital input from 1-8, or None (no input assigned). Setting a trigger
to None disables it.
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Changing a Trigger’s True State

Use this menu to set the state, ON or OFF, that will satisfy the trigger condition. This menu
appears only if you answered YES to the Edit Segment triggers menu.

« Atrigger input is ON when pulled low by an external device.
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» Atrigger input is off when no external creates a path to ground.

LOOP PROCESS  UNITS
A SEGO1 TR1 DIO8
ACTIVE STATE?O0FF

ALARM _ SETPOINT STATUS OUT%

Selectable values: Off or On.

Latching or Unlatching a Trigger

Use this menu to make a trigger latched or unlatched.
» Alatched trigger is checked once, at the beginning of a segment.

* An unlatched trigger is checked constantly while a segment is running. If an unlatched
trigger becomes false, the segment timer stops and the loop goes into trigger wait state.

LOOP PROCESS  UNITS

A SEGO1 TR1 DIO8
TRIG? UNLATCHED

ALARM  SETPOINT STATUS OUT%

Selectable values: Latched or Unlatched.
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Setting Segment Tolerance
Use this menu to set a positive or negative tolerance value for each segment, this value is
displayed in the engineering units of the process and is a deviation from the setpoint.

Tolerance works as shown in this diagram:

PV out of tolerance PV within tolerance
¥
%S 4 .
' Setpoint
Setpoint \ / \; ¥
=~
PV within tolerance PV out of tolerance

If you enter a positive tolerance, the process is out of tolerance when the PV goes above
the setpoint plus the tolerance.

If you enter a negative tolerance, the process goes out of tolerance when the PV goes
below the setpoint minus the tolerance.
Selectable values: -99 to 99, or Off (no tolerance limit).

LOOP PROCESS  UNITS
A SEGMENT 01
SEG TOLERNCE? OFF

ALARM _ SETPOINT STATUS OUT%

Ending a Profile

Use this menu to make the current segment the last one in the profile.

LOOP PROCESS UNITS
A SEGMENT 01
LAST SEGMENT? NO

ALARM _ SETPOINT STATUS OUT%

Selectable values: No or Yes.

Repeating a Profile
Use this menu to set the number of times you want a profile to repeat or cycle.

LOOP PROCESS  UNITS

A REPEAT CYCLES
.1

ALARM _ SETPOINT STATUS OUT%

Selectable values: 1-99, or C (continuous cycling).
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Using Ramp/Soak

This section explains how to assign a profile to a loop, how to put a profile in Run or Hold
mode, how to reset a profile, and how to display profile statistics.

The next figure shows the Ramp/Soak key menus.

V Press R/S Key
Assign Ramp/Soak If profile is already
assigned

Profile
\H Time Remaining

\/

Press R/S Key

2

Cycle Number

Press R/S Key

Ramp/Soak Mode

Press R/S Key

Ramp/Soak Reset
From the Ramp/Soak Reset display:

* Press NO to return to Single Loop display.

* Press BACK to return to the Time Remaining display.
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Assigning a Profile to a Loop
Use this menu to assign a profile to a loop.

LOOP PROCESS  UNITS

01 ASSIGN R/S
PROFILE? A

ALARM _SETPOINT  STATUS OUT%
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Assigning a Profile to a Loop
To assign a profile to a loop that doesn’t have a profile currently assigned:

1. In Single Loop display, switch to the loop you want to assign a profile to.
2. Press the RAMP/SOAK key. The assigning menu appears. (See menu in previous page.)
3. Choose one of the available profiles and press ENTER.

4. Press BACK if you wish to return to Single Loop display without sending profile data to the
controller.

Assigning, Changing and Un-assigning a Profile

To assign a new profile to a loop that already has one assigned, follow these steps from the
single loop screen:

1. Press the RAMP/SOAK key three times.

2. Press the NO key. You will see the Reset Profile menu.

3. Press YES, the ENTER, to reset the profile. You will see the Assign Profile menu. (See
previous page.)

4. Choose one of the available profiles or NONE to (un-assign) and press ENTER.

5. Press BACK if you wish to return to Single Loop display without changing the profile
assignments.
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Assigning a Profile to a Linear Input Loop
If you assign a profile to a loop with a linear input, these variables will depend on the display
format setting you chose for linear input:

* Ready setpoint.
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+ Segment setpoint.

« Segment tolerance.

Before you assign a profile to a linear input loop, consult the following table.

Display Format

Effect on Parameter

Setting
-999 to 3000 Parameter is as set in profile.
9999 to 30000 Controller multiplies your

parameter by ten.

Controller adds a decimal point

-999.9103000.0 | ~14'4 Jero to your parameter.

Controller divides your

99.9103000 | anoter by ten.

Controller divides your

-9.9991030.000 | o meter by 100.

Controller divides your

0.999t03.00 | " eter by 1000.

72 v1.2 d092415



i i Touch K
BioSpherix ouch Key

Running a Profile

When you assign a profile, it does not start running immediately; instead, the loop is in the
Start mode and the Ready segment (segment 0). Use this menu to start a profile (put it in Run
mode).

LOOP PROCESS  UNITS

01 A SEGO1/05 R
SET MODE? RUN

ALARM _ SETPOINT STATUS OUT%
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Starting a Profile
You can start a profile only when it's in the Ready segment.

1. Press the RAMP/SOAK key repeatedly until you see the Ramp/Soak mode menu.
2. While the profile is in Ready segment, the only mode available is the Run mode.

3. Press YES and ENTER to start the profile.

Running Several Profiles Simultaneously
To run several profiles simultaneously, follow these steps:

1. Setup the profiles so that segment 1 of each profile has the same latched trigger.

2. Assign the profiles to the appropriate loops. The loops will go to the Ready segment of each
profile.

3. Set each profile to Run mode.

4. Trip the trigger.

Editing a Profile While It Is Running

You can edit a profile while it is running, but the changes you have made will not take effect
until the next time it runs.
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Ramp/Soak Displays

The Single Loop and Bar Graph displays show additional codes for R/S controllers.

Single Loop Display
When the controller is running a profile, the Single Loop display shows the Ramp/Soak
mode where it would usually show MAN or AUTO. The next table shows the available codes

and their meaning.

Code Mode

STRT | The profile is in the Ready segment.

RUN The profile is running.

HOLD | The user has put the profile in Hold mode.
TOHO | The profile is in tolerance hold.

WAIT | The profile is in trigger wait state.

This is the Single Loop display when a profile is running.

Process Variable

[ooP “paocess UNITS Engineering Units
Loop Number 347
180TOH050
VT sa N 5T o Output Percentage

Alarm Symbol

Setpomt Ramp/Soak Mode

Bar Graph Display
Loops that are running R/S profiles have different Bar Graph display codes. For these
loops, you will see the first letter of each mode where the controller would normally display M
(for Manual control) or A (for Automatic control).

R/S Mode 00P PROCESS _ UNITS
Loop Number 0>a>an a<an< 08 ‘
RSHSy, ROMA
SETPOINT STATUS OUT%
Alarm Symbol

The next table shows the codes you would see in loops running R/S profiles.

Code Meaning

R A profile is running.

H A profile is holding.

S A profile is in Ready state.
@) A profile is in tolerance hold.
w A profile is in trigger wait.

74
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RAMP/SOAK Key Displays

Use the RAMP/SOAK key to see the time left in the current profile, the profile’s status, or
the number of times the profile has cycled.

All the menus you can reach from the RAMP/SOAK key have the same information on the
top line.
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Profile Letter Number of Segments
Current Segment  in Profile
Loop Number

OOP PROCESS ¥ UNITS

04 A SEG10/20 R
TIM REM= 32:11

ALARM  SETPOINT STATUS OUT%

Ramp/Soak Mode

How long has the profile run?
From Single Loop display, press the RAMP/SOAK key once.

This next menu appears only if you have already assigned a profile to the loop.

LOOP PROCESS  UNITS
04 A SEG10/20 R
TIM REM= 32:11

ALARM  SETPOINT STATUS OUT%

How many times has it cycled?
From Single Loop display, press the RAMP/SOAK key twice. The next menu will appear.

LOOP PROCESS  UNITS
04 A SEG10/20 R
CYCLE NR= 10/15

ALARM  SETPOINT STATUS OUT%

This menu displays the number of times the profile has run out of the total number of cycles.

v1.2 d092415 75



>
()
X
=

o

3

[

h Ki i i
Touch Key BioSpherix

Holding a Profile or Continuing from Hold
Use the profile mode menu to hold a profile or continue from Hold. The next table shows

the available modes.

Current Available ot
D

Mode Mode escription

Start Run Begin running the assigned profile.

Hold Cont [ Continue from user-selected hold. Profile runs from
the point when you put the profile in Hold mode.
(You cannot continue from a tolerance hold or a
trigger wait.)
After you choose this mode, the controller switches
back to Run mode.

Run Hold Hold the profile.

Holding a Profile

In Hold mode, all loop parameters stay at their current settings until you change the mode
or reset the profile. To put a profile in hold, follow these steps:

* Press RAMP/SOAK key repeated until you see the R/S mode menu.

LOOP PROCESS  UNITS

Lm A SEGO1/05 R

SET MODE? HOLD

ALARM _ SETPOINT STATUS OUT%

« While the profile is running, the only mode you will be able to select is Hold.

* Press YES and ENTER to hold the profile.

Continuing a Profile
If a profile is holding and you want it to run, select Continue on the Ramp/Soak mode
menu.

* Press RAMP/SOAK key repeatedly until you see the R/S mode menu.

« While the profile is holding, the only mode you will be able to select is Cont (Continue).

* Press YES and ENTER to continue running the profile.
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Resetting a Profile
Use this menu to reset a profile. When you reset a profile, the following happens:

» The profile returns to the ready segment. The PV goes to the ready setpoint, and the ready
segment events go to the state you specified in the Edit Ready Event State menu.

» The controller show you the Assign Profile menu in case you would like to assign a different
profile to the loop or select NONE to un-assign the profile.
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To reset a profile, follow these steps:

1. Press RAMP/SOAK key repeatedly until you see the R/S mode menu.
2. Press the NO key. You should see the menu below.

3. Press YES to reset the profile, and then ENTER to confirm your choice.

LOOP PROCESS  UNITS
01 A SEGO1/05 R
SET MODE? RESET

ALARM  SETPOINT STATUS OUT%
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Glossary

A

AC:
See Alternating Current.

AC Line Frequency:
The frequency of the AC power line measured
Hertz (Hz), usually 50 or 60 Hz.

Accuracy:
Closeness between the value indicated by a
measuring instrument and a physical constant
or known standards.

Action:
The response of an output when the process
variable is changed. See also Direct action,
Reverse action.

Address:
A numerical identifier for a controller when
used in computer communications.

Alarm:

A signal that indicates that the process has
exceeded or fallen below a certain range
around the setpoint. For example, an alarm
may indicate that a process is too hot or too
cold. See also:

Deviation Alarm

Failed Sensor Alarm

Global Alarm

High Deviation Alarm

High Process Alarm

Loop Alarm

Low Deviation Alarm

Low Process Alarm

Alarm Delay:
The lag time before an alarm is activated.

Alternating Current (AC):
An electric current that reverses at regular
intervals, and alternates positive and negative
values.

Ambient Temperature:
The temperature of the air or other medium
that surrounds the components of a thermal
system.

American Wire Gauge (AWG):
A standard of the dimensional characteristics
of wire used to conduct electrical currents or
signals. AWG is identical to the Brown and
Sharpe (B&S) wire gauge.

Ammeter:
An instrument that measures the magnitude of
an electric current.

Ampere (Amp):
A unit that defines the rate of flow of electricity
(current) in the circuit. Units are one coulomb
(6.25x10"8 electrons) per second.

Analog Output:
A continuously variable signal that is used to
represent a value, such as the process value
or setpoint value. Typical hardware
configurations are 0-20mA, 4-20mA or 0-5Vdc.

Automatic Mode:
A feature that allows the controller to set PID
control outputs in response to the Process
Variable (PV) and the setpoint.

Autotune:
A feature that automatically sets temperature
control PID values to match a particular
thermal system.

B
Baud Rate:
The rate of information transfer in serial
communications, measured in bits per second.

Block Check Character (BCC):
A serial communications error checking method.

78
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Bumpless Transfer: Control Action:
A smooth transition from Auto (closed loop) to The response of the control output relative to
Manual (open loop) operation. The control the error between the process variable and
output does not change during the transfer. the setpoint. For reverse action (usually >
heating), as the process decreases below the i
setpoint the output increases. For direct action &
C (usually cooling), as the process increases e
Calibration: above the setpoint, the output increases.

The comparison of a measuring device (an

unknown) against an equal or better standard. Control Mode:
The type of action that a controller uses. For

Celsius (Centigrade): example., On/Off, Time Proportiqning, PID,
Formerly known as Centigrade. A temperature Automatic or Manual, and combinations
scale in which water freezes at 0°C and boils at of these.
100°C at standard atmospheric pressure. The
formula for conversion to the Fahrenheit scale ~ Current: N .
is: °F=(1.8x°C)+32. The rate qf flow of electricity. The unit of

measure is the ampere (A).

Central Processing Unit (CPU): 1 ampere =1 coulomb per second.
The unit of a computing system that includes .

Cycle Time:

the circuits controlling the interpretation of

instructions and their execution. The time required for a controller to complete

one on-off-on cycle. It is usually expressed
Circuit: in seconds.

Any closed path for electrical current. A
configuration of electrically or electromagnetically
connected components or devices.

Cyclic Redundancy Check (CRC):
An error checking method in communications.
It provides a high level of dara security but is
Closed Loop: more difficult to implement than Block Check
Character (BCC).

A control system that uses a sensor to
See Block Check Character.

measure a process variable and makes
decisions based on that feeback.

Cold Junction: D
Connection point between thermocouple Data Logging:
metals and the electronic instrument. A method of recording a process variable over
a period of time. Used to review or document
Common Mode Rejection Ratio: process performance.

The ability of an instrument to reject electrical
noise, with relation to ground, from a common Default Parameters:

voltage. Usually expressed in decibels (dB). The programmed instructions that are
permanently stored in the microprocessor
Communications: software.
The use of digital computer messages to link
components.

See Serial Communications
See Baud Rate.
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Derivative Control (D):
The last term in the PID algorithm. Action that
anticipates the rate of change of the process;
and compensates to minimize overshoot and
undershoot. Derivative control is an
instantaneous change of the control output
based on the rate of change of the PV. The
TD is in units of seconds.

Deutsche Industrial Norms (DIN):
A set of technical, scientific and dimensional
standards developed in Germany. Many DIN
standards have worldwide recognition.

Deviation Alarm:
Warns that a process has exceeded or fallen
below a certain range around the setpoint.

Digital to Analog Converter (DAC):
A device that converts a voltage or current
input signal to a binary number by digital
circuitry.

Direct Action:
An output control action in which an increase
in the process variable, causes an increase
in the output. Cooling applications usually use
direct action.

Direct Current (DC):
An electric current that flows in one direction.

Distributed Zero Crossing (DZC):
A form of digital output control. Similar to
burst fire.

E
Earth Ground:
A metal rod, usually copper, that provides an
electrical path to the earth, to prevent or
reduce the risk of electrical shock.

Electrical Noise:
See Noise.

Electromagnetic Interference (EMI):
Electrical and magnetic noise imposed on a
system. There are many possible sources,
such as power switching devices and radios.
EMI can interfere with the operation of controls
and other devices.

Electrical-Mechanical Relays:
See Relay, electromechanical.

Emissivity:
The ratio of radiation emitted from a surface
compared to radiation emitted from a black-
body at the same temperature.

Engineering Units:
Selectable units of measure, such as degrees
Celsius and Fahrenheit, pounds per square
inch, newtons per meter, gallons per minute,
liters per minute, cubic feet per minute or
cubic meters per minute.

EPROM:
Erasable Programmable, Read-Only Memory
inside the controller.

Error:
The difference between the correct or desired
value and the actual value.

F

Fahrenheit:
The temperature scale that sets the freezing
point of water at 32°F and its boiling point at
212°F at standard atmospheric pressure. The
formula for conversion to Celsius is:
°C=5/9(°F-32°F).

Failed Sensor Alarm:
Warns that an input sensor no longer produces
a valid signal. For example, when there are
thermocouple breaks, infrared problems or
resistance temperature detector (RTD) open
or short failures.

80
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Filter:
Filters are used to handle various electrical
noise problems.

Digital Filter (DF) - A filter that slows the
response of a system when inputs change
unrealistically or too fast. Equivalent to a
standard resistor-capacitor (RC) filter.

Digital Adaptive Filter - Afilter that rejects high
frequency input signal noise (noise spikes).

Heat/Cool Output Filter - A filter that slows the
change in the response of the heat or cool
output. The output responds to a step change
by going to approximately 2/3 its final value
within the numbers of scans that are set.

Frequency:

The number of cycles over a specified period of High Reading:

time, usually measured in cycles per second.
Also referred to as Hertz (Hz). The reciprocal
is called the period.

G
Gain:
The amount of amplification used in an
electrical circuit. Gain can also refer to the
Proportional (P) mode of PID.

Global Alarm:
Alarm associated with a global digital output
that is cleared directly from a controller or
through a user interface.

Global Digital Outputs:
A user-selected digital output for each specific
alarm that alerts the operator.

Ground:
An electrical line with the same electrical
potential as the surrounding earth. Electrical
systems are usually grounded to protect
people and equipment from shocks due to
malfunctions. Also referred to as “safety
ground” or “chassis ground”.

H
Hertz (Hz):
Unit of frequency, equal to cycles per second.

High Deviation Alarm:
Warns that the process is above setpoint.

High Power:
Any voltage above 24 Vac or Vdc and any
current level above 50 mAac or mAdc.

High Process Alarm:
Warns that the process has exceeded a set
maximum value.

High Process Variable (PV):
See Process Variable (PV).

An input level that corresponds to the high
process value. For linear inputs, the high
reading is a percentage of the full scale input
range. For pulse inputs, the high reading is
expressed in cycles per second (Hz).

Infrared:
A region of the electromagnetic spectrum with
wavelengths ranges from one to 1,000 microns
These wavelengths are most suited for
radiant heating and infrared (noncontact)
temperature sensing.

Input:
Signal representing the process variable
supplied to the instrument.

Input Scaling:
The conversion of input readings to the
engineering units of the process variable.

Input Type:
The signal or sensor type that is connected to

an input, such as thermocouple, RTD, linear
or process.
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Integral Control (I):
Control action that automatically eliminates
offset, or droop, between setpoint and actual
process temperature.
See Auto-reset.

J
Job:
A set of operating conditions for a process that
can be stored and recalled in a controller’s
memory. Also called a Recipe.

Junction:
The point where two dissimilar metal
conductors join to form a thermocouple.

L
Lag:
The delay between the change in an output
signal and the response of the instrument to
which the signal is sent.

Linear Input:
A process input signal that is proportional to
the process variable it represents.

Linearity:

The deviation in response from an expected or

theoretical straight line value for instruments
and transducers, also called Linearity Error.

Liquid Crystal Display (LCD):

A type of digital display made of a material that

changes reflectance or transmittance when an
electrical field is applied to it.

Load:
The electrical demand of a process expressed
in power (watts), current (amps), or resistance
(ohms). The item or substance that is to be
heated or cooled.

Loop Alarm:
Any alarm system that includes high and low
process, deviation band, deadband, digital
outputs, and auxiliary control outputs.

Low Deviation Alarm:

Warns that the process is below the setpoint.

Low Process Alarm:
Warns that the process has exceeded a set
minimum value.

Low Reading:
An input level corresponding to the low process
value. For linear inputs, the low reading is a
percentage of the full scale input range of the
controller. For pulse inputs, the low reading is
expressed in cycles per second (Hz).

Manual Mode:
A selectable mode that has no automatic
control aspects. The operator sets output level.

Manual Reset:
See Reset.

Milliampere (mA):
One thousandth of an ampere.

N

No-Key Reset:
A method for resetting the controller’s memory
(for instance, after an EPROM change).

Noise:
Unwanted electrical signals that usually
produce signal interference.
See Electromagnetic Interference.

Noise Suppression:
The use of components to reduce electrical
interference.

Non Linear:
Through Watlow-Anafaze’s software, the Non
Linear field sets the system to linear control,
or to one of two non linear control options.
Input O for Linear, 1 or 2 for Non Linear.
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v1.2 d092415



Touch Key

BioSpherix

Offset:
The difference in temperature between the
setpoint and the actual process temperature.
Offset is the error in the process variable that
is typical of proportional-only control.

(0

On/Off Control:
A method of control that turns the output full
on until setpoint is reached, and then off until
the process error exceeds the spread.

Open Loop:
A control system with no sensory feedback.

Operator Menus:
The menus accessible from the front panel of
a controller. These menus allow operators to
set or change various control actions or
features.

Optical Isolation:
Two electronic networks that are connected
through an LED (Light Emitting Diode) and a
photoelectric receiver. There is no electrical
continuity between the two networks.

Output:
Control signal action in response to the
difference between setpoint and process
variable.

Output Type:
The form of control output, such as Time
Proportioning, Distributed Zero Crossing,
SDAC, or Analog. Also the description of the
electrical hardware that makes up the output.

Overshoot:
The amount by which a process variable
exceeds the setpoint before it stabilizes.

P

Panel Lock:
A feature that prevents operation of the front
panel by unauthorized people.

PID:
Proportional, Integral, Derivative. A control
mode with three functions: Proportional action
dampens the system response, Integral
corrects for droops, and Derivative prevents
overshoot and undershoot.

Polarity:
The electrical quality of having two opposite
poles, one positive and one negative. Polarity
determines the direction in which a current
tends to flow.

Process Variable:
The parameter that is controller or measured.
Typical examples are temperature, relative
humidity, pressure, flow, fluid level, events, etc.
The high process variable is the highest value
of the process range, expressed in engineering
units. The low process variable is the lowest
value of the process range.

Proportional (P):
Output effort proportional to the error from
setpoint. For example, if the proportional band
is 20° and the process is 10° below the
setpoint, the heat proportioned effort is 50%.
The smaller the PB value, the greater the
output due to proportional action.

Proportional Band (PB):
A range in which the proportioning function of
the control is active. Expressed in engineering
units. See PID.

Proportional Control:
A control using only the P (proportional)
algorithm of PID control.

Pulse Input:
Digital pulse signals from devices, such as
optical encoders.

R
Ramp:
A programmed increase or decrease in the
temperature of a setpoint system.
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Range:
The area between two limits in which a
quantity or value is measured. It is usually
described in terms of lower and upper limits.

Recipe:
See Job.

Reflection Compensation Mode:
A control feature that automatically corrects
the reading from a sensor.

Relay:
A switching device.

Electromechanical Relay - A power switching
device that completes or interrupts a circuit by
physically moving electrical contacts into
contact with each other. Not recommended
for PID control.

Solid State Relay - A switching device with no
moving parts that completes or interrupts a
circuit electrically.

Reset:
Control action that automatically eliminates
offset or droop between setpoint and actual
process temperature. Also see Integral.

Automatic Reset - The integral function of a PI
or PID temperature controller that adjusts the
process temperature to the setpoint after the
system stabilizes. The inverse of integral.

Resistance:
Opposition to the flow of electric current,
measured in ohms.

Resistance Temperature Detector (RTD):
A sensor that uses the resistance temperature
characteristic to measure temperature. There
are two basic types of RTDs: the wire RTD,
which is usually made of platinum, and the
thermistor which is made of a semiconductor
material. Wire RTDs come with positive
temperature coefficients only, while the
thermistor can have either a negative or
positive temperature coefficient.

Reverse Action:

An output control action in which an increase
in the process variable causes a decrease in
the output. Heating applications usually use
reverse action.

RTD:
See Resistance Temperature Detector.

S

Serial Communications:
A method of transmitting information between
devices by sending all bits serially over a
single communication channel.

RS-232 - An Electronics Industries of America
(EIA) standard for interface between data
terminal equipment and data communications
equipment for serial binary data interchange.
This is usually for communications over a
short distance (50 feet or less) and to a single
device.

RS-485 - An Electronics Industries of America
(EIA) standard for electrical characteristics of
generators and receivers for use in balanced
digital multipoint systems. This is usually
used to communicate with multiple devices
over a common cable or where distances over
50 feet are required.

Setpoint (SP):
The desired value for a process variable
programmed into a controller. For example,
the temperature at which a system is to be
maintained.

Shield:
A metallic foil or braided wire layer surrounding
conductors that is designed to prevent
electrostatic or electromagnetic interference
from external sources.

Signal:
Any electrical transmittance that conveys
information.
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Solid State Relay (SSR):
See Relay, Solid State.

Span:
The difference between the lower and upper
limits of a range expressed in the same units
as the range.

Spread:
In heat/cool applications, the +/- difference
between heat and cool. Also known as
process deadband.

Stability:
The ability of a device to maintain a constant
output with the application of a constant input.

T
T/C Extension Wire:
A grade of wire used between the measuring
junction and the reference junction of a
thermocouple. Extension wire and
thermocouple wire have similar properties, but
extension wire is less costly.

TD (Timed Derivative):
The Derivative function.

Thermistor:
A temperature-sensing device made of semi-
conductor material that exhibits a large change
in resistance for a small change in temperature.
Thermistors usually have negative temperature
coefficients, although they are also available
with positive temperature coefficients.

Thermocouple (T/C):
A temperature sensing device made by joining
two dissimilar metals. This junction produces
an electrical voltage in proportion to the
difference in temperature between the hot
junction (sensing junction) and the lead wire
connection to the instrument (cold junction).

Tl (Timed Integral):
The Integral term.

Transmitter:
A device that transmits temperature data from >
either a thermocouple or RTD by way of two- |24
wire loop. The loop has external power supply.[&&

The transmitter acts as a variable resistor with E

respect to its input signal. Transmitters are

desirable when long lead or extension wires

produce unacceptable signal degradation.

U

Upscale Break Protection:
A form of break detection for burned-out
thermocouples. Signals the operator that the
thermocouple has burned out.

Undershoot:
The amount by which a process variable falls
below the setpoint before it stabilizes.

\/
Volt (V):
The unit of measure for electrical potential,
voltage or electromotive force (EMF).
See Voltage.

Voltage (V):
The difference in electrical potential between
two points in a circuit. It's the push or pressure
behind current flow through a circuit. One volt
(V) is the difference in potential required to
move one coulomb of charge between two
points in a circuit, consuming one joule of
energy. In other words, one volt (V) is equal
to one ampere of current (1) flowing through
one ohm of resistance (R), or V=IR.

y4

Zero Cross:
Action that provides output switching only at
or near the zero-voltage crossing points of the
ac sine wave.
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TUNING

version 1.2 September 2015

This chapter consists of pages copied directly from two other manuals on the subject
of “tuning”. On the surface, tuning is a simple concept. It means adjusting the control to
be efficient and tight. It is a perfect tune if the control process involves no overshoot, no
undershoot, and no oscillation.

Under the surface, however, tuning is a little more complex. Among other things,
it involves multiple variables which are used in algorithms to continuously calculate the
outputs required to reduce the error between the process variable (e.g. oxygen) and the
process setpoint to zero. It takes time to learn how to tune well. It takes a lot of gas
too, you have to try each new tuneset to see if it works sufficiently. It is best to start out
changing just one variable at a time to see the result.

It is usually possible to achieve a perfect tune with enough effort. However, sometimes
it is more practical to settle for an “acceptable” tune. For example, if you want to control
70% oxygen for four days and you overshoot to 70.8 for a minute or two before the process
settles down to exactly 70% for the rest of the four days, the imperfect tune is not likely
to have any adverse effects. However the additional effort it might take to tune out the
overshoot would be a significant waste of time.

The simplest guide to correcting an unacceptable tune are the graphs at the end of this
section. First look at the trend plot of your poorly tuned process. Then look through the
graphs until you find one that resembles your process. At the top of the page is a short
explanation of the problem that is likely to result in such a graph, and thus a clue on how
to correct it.

Again, as in the previous sections, be prepared to translate certain terms in these third
party documents in order to understand the important concepts of tuning.

v1.2 d092415 1



Contents
1.0 PID CONTROL 3
1.1 BASIC ELEMENTS OF PID CONTROL SYSTEMS ... 3
1.2 CONTROL MODES )
1.3 PROPORTIONAL 6
1A INTEGRAL T
A DERINVATINE 9
1.6 ANAFAZE OUTPUT FILTER 9
2.0 CONTROL OUTPUT S 10
2 RELAY OUTPUT 10
2.2 ANAFAZE DISTRIBUTIVE ZEROCROSSING. ... 11
23ANALOG QUTPUTS N
2.4 REVERSE-DIRECT ACTION 12
2.5 HEAT/COOL DUAL OUTPUT S 12
3.0 ANALOGY OF PID CONTROL TERMINOLOGY . . . ] 13
4,0 TUNING PID CONSTANTS ] 15
4.1 PROPORTIONAL CONTROL 15
4 2 INTEGRAL 17
4.3 DERINVATINE 19
4.4 PID CONSTANTS FOR THE ANAFAZE SYSTEMS .. ... 20
5.0 PID TUNING CONSTANTS 22
6.0 TUNING PID LOOPS o 24
6.1 PROPORTIONAL CONTROL o 24
6.2 PROPORTIONAL WITH INTEGRAL CONTROL ... . . .. ... 25
6.3 PROPORTIONAL W/INTEGRAL & DERIVATIVE CONTROL . 26
6.4 OUTPUT DIGITAL FILTER 27
7.0 Plot EXamples. .. i 28

2 v1.2 d092415



Tuning
1.0 PID CONTROL

In the industrial control field there are many written explanations of PID control and yet,
after reading the theory, many users are still mystified. What is PID and how do you tune
it? Why do | need PID? These are some of the questions that are asked over and over
again. This is an attempt to answer from the user’s viewpoint, those questions and others,
realizing that a complicated control system may or may not need complicated answers.

The control industry has over the years, developed their own terms and the specialized
usage of those terms. The passing of time and new methods contributes to the confusion
over PID control. Where there are two or more terms, all will be included if possible in the
explanation, but only one will be used.

1.1 BASIC ELEMENTS OF PID CONTROL SYSTEMS

A control loop may consist of four or five elements depending upon placement of the
functions of some elements. The PRIMARY ELEMENT, the CONTROLLER ELEMENT,
the SIGNAL CONDITIONER ELEMENT, the FINAL CONTROL ELEMENT, and the

MANIPULATED VARIABLE ELEMENT.

The PRIMARY ELEMENT senses the PROCESS VARIABLE (PV), a thermocouple (T/
C) measuring temperature is an example.

The CONTROLLER ELEMENT accepts the signal from the PRIMARY ELEMENT
without signal conditioning if it is designed to do so.

If not, then a SIGNAL CONDITIONER ELEMENT is needed and thus another element is
added to the control loop. This element transduces the PRIMARY ELEMENT signal into a
signal that is acceptable to the CONTROLLER ELEMENT. Example: PSI into 4-20madc.

The FINAL CONTROL ELEMENT is the element the CONTROLLER ELEMENT sends
the control signal to. The FINAL CONTROL ELEMENT controls the MANIPULATED
VARIABLE ELEMENT.

The CONTROLLER ELEMENT may be a stand-alone controller or a loop in a
distributive control system using PID to send a control signal to the FINAL CONTROL
ELEMENT. The FINAL CONTROL ELEMENT may be a motor positioning valve unit for the
control of natural gas into a burner system or a Solid State Relay (SSR) controlling voltage
into an electric load.
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The MANIPULATED VARIABLE ELEMENT is the energy of the process such as Steam,
Natural Gas, etc... needed by the process for the Process Variable to reach Setpoint.

The control loop may be open or closed loop. The open loop utilizes no feedback
from the process, so the control output from the CONTROLLER ELEMENT is preset to
some output to produce a desired effect. This assumes that the process is slow enough
for corrective action due to information from another source other than the PRIMARY
ELEMENT or the process characteristics are such that open loop control will hold the
Setpoint within desired limits.

Closed loop makes use of feedback from the process, comparing the Process Variable
to the Setpoint, thus providing automatic control to the process.

OPEN LOORP is also known as MANUAL CONTROL, while CLOSED LOOP is known as
AUTOMATIC CONTROL.
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1.2 CONTROL MODES
The control mode is the form of control function, not to be confused with the type of
control output signal. Sometimes, the two are confused as often the mode of control can

be a determining factor as to the output type and vice versa.

ON/OFF CONTROL

The simplest way to control PROCESS VARIABLE (PV), otherwise known as process
temperature on an over type process to a desired temperature, also known as SETPOINT
(SP), is to use ON/OFF control.

The characterization of ON/OFF control is cycling of the Process Variable around the
Setpoint. The amount of Process Variable deviation from the Setpoint is primarily due to
the process dynamics rather than the controller gain.

Most ON/OFF controllers GAIN, also know as DEADBAND or HYSTERESIS or
SENSITIVITY is a fixed percentage of the controller input span. Thus, a gain of 1/2% of a
0-1400 °F Type J span would be 7 °F. This means the controller will not switch the output
on, until the PV falls below SP by 3.5 °F and will not switch the output off, until the PV
rises above SP by 3.5 °F. Occasionally the deadband is too narrow for the process and
intermittent chattering of the Final Control Element may be present. An adjustable gain on
the ON/OFF controller function is very useful for eliminating Final Control Element chatter.
These particular controllers provide adjustable gain for ON/OFF control loops.

The main output type used with ON/OFF control is the relay. This is used for electrical
heating loads, solenoid valves, and two position motor control, just to name a few
applications. An analog output such as 0-5 vdc may also be operated as ON/OFF.

PID CONTROL

The PID or 3-mode control is used when ON/OFF control is not satisfactory for the
control requirements of the process. If cycling of the PV cannot be tolerated, if process
loading is a variable, and if the SP is changeable, the PID would most likely be used in
place of ON/OFF control.

The PID initials stand for PROPORTIONAL INTEGRAL DERIVATIVE and the terms are
standard throughout the control industry. Confusion about PID may be traced to what once
was PID as compared to what is now standard PID terms. Also the definition has changed
somewhat from the original concept. Lets take these three-modes one at a time, in the
proper order of understanding as well as the proper order of adjustment.
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1.3 PROPORTIONAL

PROPORTIONAL is also known as GAIN. The gain of the controller element is the
amount of input change required to obtain 100% change in the output of the controller.
Maximum gain of one or unity minus the deadband is the highest gain possible. Since
cycling of the PV can be the result of high gain, reducing the gain is one way to reduce
cycling of the PV. Because of this requirement for the output to be proportional to a change

of the input, proportional mode became the common usage term for this control function.

In temperature control systems, the need for the proportional function to be above and
below the SP or a band around the SP, caused the term PROPORTIONAL BAND (PB) to
represent the gain function of the controller element. The PB is normally expressed as a
percent in older instruments. This represents the percentage of the span of the instrument
over which the PB is active. Thus, a 0-1400 °F instrument with a PB of 10%, would have
a band of 140 °F around the SP in which the output would be proportional. The need to
know the span of the instruments involved in the setting of the PB became critical, as 10%
PB did not represent the same gain on all instruments. The latest state of the art in control
represents PB IN THE ACTUAL ENGINEERING UNIT OF THE INPUT regardless of the
span of the instrument. Thus, a PB of 30 represents 30 °F of any T/C range in the these
controllers.

Gain may also be used, but once again the span of the instrument becomes critical. A
gain of 30 could represent 48 °F for a Type J T/C, 87 °F for a Type K T/C, and 29 °F for a
Type T T/C. To obtain PB divide the span by the gain setting.

For temperature control, the most useful and easiest to use is the PB in actual degrees.
The nominal setting of the PB can be between 5-20% of the SP. Thus, a SP of 300 °F may
require a PB of 15-60 °F. To start use 10% of the SP.

The ideal setting of the PB is to set the PB at a wide band width and then to keep
decreasing the band width (increasing gain) until the process cycles about the SP. Take
note of the PB at this point and double the figure. PB should be set at this number. Integral
and Derivative should be at zero before tuning PB.

The PB of 30 with a SP of 300 °F is saying that the output from the controller will change
proportionally from 0 to 100% over 30 degrees. The output will be at 0% or 100%, if the PV
is outside the PB of 30 °F from the SP of 300 °F. Below 270 °F the output will be at 100%,
at 285 °F it will be at 50% and at 300 °F it will be at 0%.

All control functions take place within the PB, otherwise the controller output is full on or
full off with no Integral or Derivative action.
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The integral mode is also know as RESET. Reset is the older of the two terms and is
more descriptive of the control action that actually takes place. What is Reset and why is it
needed?

When the PV is lined out at a point above or below the SP, the deviation from the SP is
known as OFFSET. The control action that corrects for this offset, is Reset.

Reset is only active when the PV is away from SP. It is not working when PV is at SP.
The unit of Reset most often used is called Repeats/Minute (R/M). This expresses the
number of times the PB response is repeated in one minute. As long as reset is active, it
will repeat the PB response until the output has reached 0% or 100%.

MANUAL RESET is a manual biasing of the output, so that when PV and SP are
together, the output will be at the proper level to hold SP. It is used on batch jobs with the
older type controls, but the newer type controls use AUTOMATIC RESET as cost is no
longer a factor, with multiloop systems.

AUTOMATIC RESET automatically makes the correction for offset errors, but the R/M
value must be set for the process. A .5 to 1 R/M would be a good starting point for most
processes. A slow process requires a slow reset (less than 1R/M). When too fast of a
reset is used, the PV may slowly cycle around the SP. When using PB only, process
dynamics will insure an offset. Changing SP, changing loads, and weather changes could
and do require Reset mode to be added to a control loop.

In controlling a process to a SP, process engineering must allow the controller to be
within it's control capability. In most processes, the controller element is the fine control,
while the process itself is the course control. If all of the variables could be defined and
precisely controlled, when engineering a process, then a predetermined reset could be
used. When sizing control valves, electrical loads or whatever the final element might be,
the correct sizing will be one that allows the controller output to be in the 40-60% of it's
output when PB lines out at SP at mid-range of the process control span.

In the example of the PB at 30 and the SP at 300 °F, we said that 50% of the output
would be obtained at 285 °F. With the above statement, about engineering the process
for the controller output to be at 40-60% to obtain control, then it would be reasonable to
assume that the PV could line out at 285 °F. This is an offset of 15 °F from 300 °F.

To shift the PB so that 50% of the output is at 300 °F, Reset is used. This would place
the PB around the SP with 100% output at 285 °F, 50% at 300 °F and 0% at 315 °F. The
shifting of the PB may be by Manual Reset which requires someone to shift the output, so
that it would increase the output at 285 °F to 100%.
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If, AUTOMATIC RESET is .5 R/M and assuming the last PB response was 10%, with the
output at 50% needing to go to 100%, after the first minute, the output will be at 55%. After
the second minute, it will be at 60%. After the third minute, it will be at 65% and so on until
the output is at 100%.

It would take ten minutes to do this, assuming that there was no temperature rise. With
some temperature increase, the PB would try to decrease the output, this could take longer
then the original time frame. The PB and RESET interact and thus the output signal is a
composite of the two control modes. This interaction would continue until SP was reached,
where RESET becomes inactive, but a new output level has been established for the
necessary level required to hold the PB to the SP.

When adding RESET to the control mode of a controller, the addition of the RESET
mode normally requires widening of the PB from the PROPORTIONAL mode control only
setting.
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The Derivative mode is also known as RATE or ANTICIPATING or APPROACH. The
RATE is the more common term used. The function of RATE is to prevent the overshoot or
undershoot of PV with respect to the SP. It does this by slowing the rate of approach of the
PV to the SP.

When using PB with RESET, the PV must go past the SP in order for the RESET
function to reduce the output and the correct setting of the PB will also cause the PV to
exceed the SP.

Thus, a Two-Mode control will have overshoot, if it is correctly set. Most processes can
tolerate an overshoot, but if the overshoot of the PV to the SP cannot be tolerated, then the
RATE function must be used. RATE is used for rapid load changes, slow large capacity
processes and to overcome the slew rates of electric motor actuators.

The RATE function is derived from the PB response to a change of the PV to the SP
and is only active while the PV is in a rate of change to the SP. It anticipates that the PV
will overshoot the SP and will add it's control function to the PB response, thus reducing the
output by twice the amount of the PB function alone.

The RATE time in minutes is how long the RATE function is applied to the controller
output. After the RATE time is up, the RATE function response is taken off the output,
raising the output back to the PB response only. The higher the number, the longer the
RATE function is applied and the faster the output is reduced, thus preventing overshoot.
Too high of a setting of the RATE will cause undershooting of the PV.

With 3-MODE control the output signal is a composite of the three control functions and
will vary as the functions require to hold the PV to the SP.

1.6 ANAFAZE OUTPUT FILTER

The OUTPUT FILTER used by ANAFAZE controllers is a digital filter on the output signal
after the PID functions. It has a range of 0-255 divided by 2 that gives a time constant of O-
127.5 seconds. Itis used to filter out erratic swings of the output due to extremely sensitive

input signals, such as open air T/C in a dry air gas oven or a turbine flow signal.

It can be used also to allow the PID to function more effectively than a PID alone. Some
processes may be so sensitive and the PB so wide, that good control is not possible due
to the low gain of the PB. By increasing the digital output filter to reduce the output high
and low swing due to the process, the PB may be narrowed (lower number) to obtain good
control by using a higher gain.

The filter can also be used to forgive badly tuned PID loops and poorly designed processes.
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Tuning
2.0 CONTROL OUTPUTS
2.1 RELAY OUTPUT

....... Relayoutputshavetwo types of operation and two forms that must be considered. The
one type of operation is ON/OFF and the other is TIME PROPORTIONING. The form of
the relay may be ELECTROMECHANICAL or SOLID STATE. The SOLID STATE RELAY is

known as an SSR and will be referred to as such.

When using ON/OFF control the output form may be relay or SSR. The ANAFAZE
controller outputs a 5 vdc gate signal for the SSR. The SSR may drive the coil of a relay of
the coil of a solenoid valve. The SSR output may also be selected to directly drive heating
loads up to 75 Amps at 480 vac. When using ON/OFF control, the cycling of the PV is
considered as typical and may not be a problem. When controlling an electrical load, the
cycling may be smoothed out to straight line control by using TIME PROPORTIONING on
the output relay or SSR.

TIME PROPORTIONING is the proportioning of a selected fixed cycle time as to the
ON time versus the OFF time. With a cycle time of 10 seconds and the PV at SP the ON
time would be 5 seconds and the OFF time would be 5 seconds. The ON time would
increase and the OFF time decrease proportionally, if required to increase the temperature
in an electrical oven. The PID control function varies the ON time versus the OFF time as
required to hold the PV to the SP.

TIME PROPORTIONING is primarily used on electrical energy type of processes.
Some applications may use solenoid valves in a time proportioning mode, rather then
ON/OFF. The general rule of thumb for cycle time is no less than 10 seconds for the
electromechanical relay and no more than 5 seconds for the SSR. Normally the faster the
cycle time, the closer the control. Suggested cycle times for relays would be 20 seconds
and for SSR 2 seconds.

10
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2.2 ANAFAZE DISTRIBUTIVE ZERO CROSSING

The DISTRIBUTIVE ZERO CROSSING (DZC) output is one of the options available with
the ANAFAZE controller. This output is primarily for very fast acting electrical heating loads
using SSR. The open air heater coil is an example of a fast acting load. It should never be

used with electromechanical relays.

The DZC output is a CYCLE PROPORTIONING output. Whereas the TIME
PROPORTIONING is a fixed cycle time with an ON-OFF time in seconds, the DZC
determines the number of cycles needed as well as how many of the cycles are on or off as
required by the controller function to hold the PV to the SP.

The output of 25% from the controller function would have one cycle on with three off
for 25% output to the load. An output of 50% would have one cycle on and one cycle off.
The output of 30% would have one cycle on with two off and every fourth cycle group would
have four cycles in it, with two cycles on and two cycles off. This makes up the 1/3 of the
cycle that was not being turned on it the first three cycle groups. An output of 75% would
have three cycles on with one off. The total number of cycles and their on-off states must
add up to the 100% of the controller output.

With the use of the DZC output, a very fine resolution of the available energy for process
control is obtained.

2.3 ANALOG OUTPUTS

Analog output may be CURRENT or VOLTAGE and are continuously proportional over
the range of the output signal level. The standard industrial signal level is 4 to 20 madc for
the CURRENT output and 0 to 5 vdc for the VOLTAGE output control signals. There have
been many signal levels over the past years, but the 4-20 is the most widely used today. It
is a PID control output signal, as well as the transmission signal of remote transmitters of
analog inputs used in the industrial control field. It should not be confused with the 20 ma

current loop of computer communications.

The analog signals drive many types of FINAL CONTROL ELEMENTS such as electric
proportioning motors for gas valve control of burner systems, I/P transducers for pneumatic
control of valves, and SCR controls for phase angle control of electrical loads.

v1.2 d092415 1



2.4 REVERSE-DIRECT ACTION
The ACTION of the control OUTPUT with RESPECT to the PV is known as REVERSE
ACTION, if the OUTPUT INCREASES as the PV DECREASES. If the OUTPUT

INCREASES as the PV INCREASES, then it is known at DIRECT ACTION.

Heating applications normally use REVERSE ACTION and Cooling applications
normally will use DIRECT ACTION. The selection of the control ACTION is usually
dependent upon what is the process requirement upon power failure. The selection may
also be dependent upon the application of two competing mediums of energy such as in a
HEAT/COOL or TEMPERATURE/HUMIDITY applications.

2.5 HEAT/COOL DUAL OUTPUTS

The requirement of HEAT/COOL modes of operation on some processes, such as in
the plastics field, require DUAL OUTPUT control from the controller. The DUAL OUTPUT
control uses only one Input as the PV for both Outputs. The standard use of the DUAL
OUTPUT is in a HEAT/COOL mode of operation. It may also be used as a HEAT/HEAT or

COOL/COOL for two stage control requirements.

ANAFAZE controllers provide separate PROPORTIONAL and RATE adjustments for the
HEAT and COOL outputs with spread control that allows infinite tuning for process control
requirements.

12
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Tuning
3.0 ANALOGY OF PID CONTROL TERMINOLOGY

The terminology of PID may be confusing to technical, as well as non-technical
individuals, who have a need to have some understanding of PID control, due to work
requirements. The comparing of an unknown to the known has been a relative easy way
to explain a difficult subject for many years. The following analogy has been used for many
years and very successfully. The PID terms have been equated to that of driving a car.

The little ole lady from Pasadena, the grandmother type, was out for a Sunday drive.
As she was waiting at a stop light for the light to turn green, a young man who shall remain
nameless, pulled up along side her. This young man had just received his driver’s license
and had Daddy’s car out for the first time by himself. Pumping the gas pedal, he was
gunning the engine and looking over at the little ole lady. Needless to say, when the light
turned green, he stepped on the gas hard. With burning tires, he squealed away leaving
the little ole lady behind. She in her turn, gradually stepped on the gas, gently bringing the
car up to the speed of 30 mph. The young man in the meantime had reached the next stop
light and it was red. He slammed on the brakes and came to a very quick stop.

While waiting for the light to turn green, the young man was gunning the engine
and watching in his mirror as the little ole lady gradually came up behind him. As she
approached the light, it turned green. She went through the light without needing to change
the car speed, while the young man once again stepped on the gas hard. They continued
to repeat the same action over and over again. She proportioned her speed to reach each
light as it turned green, while the young man was cycling between stepping on the gas
or the brake. His gain was too high, as he reacted too fast to changing conditions. This
caused cycling of his car speed to an on-off state, not to say anything about his Dad’s state
of mind, if he had known. The little ole lady had proportional control over her car speed
by reacting gradually to changing conditions. This is known as the PROPORTIONAL
FUNCTION.

Now, the little ole lady with proportional control was trying very hard to maintain the
30 mph. This was the speed that the traffic lights were set for, this allowing the smooth
flow of traffic. As she approached a fairly steep hill, her speed started to fall off. Her
initial response was a proportional push on the gas pedal. This was not enough to hold
the speed to the 30 mph she wanted. She very gently increased the pressure on the gas
pedal, raising the speed back up to 30 mph. As she started to go on the downside of the
hill, the car speed started to slowly increase. She slowly backed off the pressure to the
gas pedal, trying to maintain the 30 mph. This is known as reset, as the was resetting
the engine speed to maintain 30 mph with changing load conditions. This is the RESET
FUNCTION.
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The little ole lady now was very close to home and had turned off the highway she was
on. A couple of blocks in front of her, she could see the traffic light was green. As she was
watching, the light turned yellow and then went to red. Upon seeing the light turn yellow,
she took her foot off the gas pedal, because she had anticipated that she was going to
stop, as the light was soon to be red. Now, the rate of approaching the light was too fast
and she knew that she would coast into the intersection, if she did not step on the brake.
By gently stepping on the brake, she could control the rate of approach of the car to the
white line. If, upon stepping on the brake too lightly, she could overshoot the white line and
go into the intersection. Then, by stepping on the brake too hard, she could undershoot,
stopping way back of the white line and then would need to creep up to the white line. By
applying the proper amount of braking, she was able to stop the car at the white line with
no over or undershooting. This is known as the RATE FUNCTION.

With the OUTPUT FILTER of the Anafaze System, a new function had to be added to
the analogy.

Remember the young man from the proportional section that had was too much gain? It
seems that Daddy did find out and started to look for ways to curb the young man’s appetite
for rash action without cutting off his foot or waiting until he was 40 years old. Daddy’s
car is an 8 cylinder engine with a 4 barrel carb which reacted very fast to the young man’s
demand. Daddy acquired a 6 cylinder for his son to drive and decided after a couple of
tickets for squealing tires, to replace it with a 4 cylinder. Things were going along very well,
until Daddy took the car out for a drive. Upon trying to pass a truck and forgetting about the
4 cylinder’s response to a rapid demand for speed, Daddy made another swap. He got a 4
cylinder with a turbo. All in all, Daddy and his young man were happy with the response of
the car to various conditions.

The 8 cylinder is equivalent to a low filter number. The 4 cylinder would be a high filter
number. A single cylinder engine would be equivalent to a very high filter number. By
having a high gain due to youth and a low horsepower due to engine size, a fast response
would not allow squealing of the tires. A response may be made, but not fast enough
to hurt anything. Thus, a high filter setting would reduce high reactions to changing
conditions. This is the OUTPUT FILTER FUNCTION.

14 v1.2 d092415



Tuning
4.0 TUNING PID CONSTANTS

The tuning of 1, 2, and 3-mode PID control loops, is in truth, a relative simple matter.
The amount of change of the controller output, controlling the final control element, with
respect to a change of the input process variable (PV) is the key.

The technique for tuning is done in steps of order: PB, Tl, and TD. The process may
require P only, Pl only, or PID. They are also known as single mode, two mode, or three
mode control.

4.1 PROPORTIONAL CONTROL

The P mode of the PID is the Proportional Band (PB) or Gain (Kp) of a PID controller
and it is the major element in the tuning of a PID loop. It is the function that responds to a
process change on a proportional basis and will adjust the controller output proportionally.

ANAFAZE controllers automatically present the PB in the engineering units of the input.
Thus, a PB of 20 for a T/C input will be 20 degrees F or C, no matter the T/C type. For a
PSI input, it will be 20 PSI. For ease of understanding, the engineering unit of temperature
will be used.

The PB is the control band around the SP and when the PV is outside this band, the
output will be 0% or 100%. ANAFAZE sets the PB with no Tl as all below the SP. Thus a
PB of 20 with a SP of 400 will give 100% output at 380 or below, 50% output will result in a
high change in the process variable and cycling of the PV will normally be the result.

The general rule for proportional control is the smaller the change of the output for a
given change of the input, the finer the resolution of control, and thus a more proportional
control is achieved. A high amount of change in the output will result in a high change in
the process variable and cycling of the PV will normally be the result.

PB is selected to give the highest amount of output change without causing the output
and/or the PV to cycle. This is determined by the actual process physical characteristics,
such as the primary energy source, the thermal loading, and the response of the primary as
well as the final control element.
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The general range of change in the output as a change of the input, is 1-5% change per
degree, in a temperature control system. There are processes requiring other than the 1-
5% change, but this range will handle most temperature control systems.

To obtain the PB for a given change in the output divide the output range of 100% by the
degrees of the PB. Thus a PB of 25 will give a 4% change of output per degree change of
the input.

The practical range of PB is listed with the resultant change in the output. PB outside of
this range are not useful in most temperature applications.

PB OUTPUT PB OUTPUT
DEGF % CHANGE/DEG | DEGF % CHANGE/DEG

5 20 65 1.53
10 10 70 1.42
15 6.6 75 1.33
20 5.0 80 1.25
25 4.0 85 1.17
30 3.3 90 1.1
35 2.8 95 1.05
40 2.5 100 1.00
45 2.2 125 .80
50 2.0 150 .66
55 1.8 175 57
60 1.6 200 .50

Another general rule of thumb for setting the PB is to use 10% of the Setpoint below
1000 degrees F and 5% above 1000 degrees F as the initial PB setting. Decrease the PB
until the output is cycling about 2-3% or less of the output average. This should be the
optimum PB setting.

16
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Temperature is a function of time as well as a give BTU input with a given loss of BTU.
No process is dependent on BTU only. The time constant of a process may be short or
long depending on the physical characteristics of the process. The control mode that uses
the time element as a control function is the RESET or INTEGRAL mode. This is the | of
the PID.

ANAFAZE controllers present the INTEGRAL as Tl which is the time function of the
INTEGRAL/RESET mode. This number is in seconds and expresses how fast the control
action will repeat itself. The smaller the number, the faster the repeat. The RESET unit of
Repeats/Minute (R/M) = 60/TI. Thus a Tl of 120 would be .5 R/M.

This repeat function is to repeat the PB change in output and to do it in the time frame of
TI. The setting is in how many seconds, the INTEGRAL mode will increase or decrease the
output, so the PV and the SP will be together with no error. This gives the effect of shifting
the PB around the SP, thus the output will not be at 0% when PV is at SP.

Whenever the PV is away from SP, called Offset, there is a proportional error signal
which is the first response of the PID control function. If the proportional error signal is not
reduced to zero, the INTEGRAL mode will repeat the proportional error signal to the output,
at the rate of the INTEGRAL TI. It will continue this function until the output has increased
to 100% or decreased to 0%.

The INTEGRAL mode is not active with no PB error, thus INTEGRAL is not active when
PV is at SP.

At some point the process should reach equilibrium with an output between 20-80%.
The ideal range of the control output should be 40-60%. This is determined by the process
characteristics, not by the controller.

The INTEGRAL is not only changing the output of the controller in the amount of the PB
change, but at the rate of change of the Tl setting. Thus a narrow PB will give a high level
of change as well as a low setting of the TI. A wide PB will give a lower change in output
as well as a higher Tl. The range of a practical Tl is 30 to 600 seconds (3 to .1 R/M). The
setting below 30 seconds will normally cause cycling of the output, and the setting of 600
seconds and above is practically the equivalent of manual reset.
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The general rule of setting the TI, is the faster the process, the lower the Tl and the
slower the process, the higher the Tl. A process that will come to a new control point after
a step change in 20 minutes is considered fast. After 1 hour, it is considered slow. Settings
below 60 seconds are considered fast, with settings above 240 seconds are considered to
be slow. In general, settings of 60, 120, 180, and 240 seconds will handle most processes.

To produce a 100% change in the output, with a PB of 20 and a Tl of 60, a 1 degree
change in the PV would result in a 5% change in the output. The INTEGRAL setting would
result in a 95% change in the output in a time frame of 19 minutes.

100% output - 5% PB = 95% / 5% (1 R/M) = 19 minutes

Too high of a Tl will not allow the PV to come to SP within a reasonable amount of time.
Too low of a Tl will cause the output to cycle, thus causing the PV to cycle at a slow rate.

18
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With proper setting of the Pl and depending on the process characteristics, the PV will
overshoot the SP, which is considered normal control characteristics of Pl or Two-Mode
control. This overshoot is known as a Quarter Wave Decay. The overshoot may not be a
problem in most processes, but if it is of concern, then the D of the PID comes into play,
known as the DERIVATIVE or RATE mode.

ANAFAZE controllers present the DERIVATIVE as TD which is the time function of
the DERIVATIVE/RATE mode. This number is in seconds and expresses how long the
DERIVATIVE will be active in adding to the output control signal. The higher the number,
the longer the DERIVATIVE action is applied. The RATE unit of RATE MINUTES (RM) =
TD/60. Thus a TD of 15 would be .25 RM.

As the PV approaches the SP, the rate of the approach may be too fast. This will be due
to the PB and the Tl mode settings for proper control at SP. In order to slow down the rate
of approach of the PV, it will be necessary to change the controller output without changing
the PB.

The RATE mode utilizes the amount of the PB change due to the changing PV. It will
add the amount of the PB change to the controller output and will hold it for the amount of
the TD setting. After the TD time is up, it will reduce the amount of the control change to
the PB change only. This will produce the same effect as reducing the PB by half, for the
amount of time of the TD time setting. This resultant change is to reduce or increase the
output much quicker, than when using the PB mode only.

The DERIVATIVE mode is only active upon a change in the PB error, this it is not active
when the PV is not changing.

The normal setting of the TD is strictly dependent upon the process. As all process
responses may vary from process to process, the setting will need to be determined per
process. The normal way to set the TD mode is to use a small amount such as 10 seconds
and then using a step change in the SP, watching for a reduction in the overshoot. If need
be, increase the TD time and do another step change until the overshoot is reduced to the
desired amount. If, undershooting occurs, reduce the TD. In general, a setting of 15% of
T1 will produce satisfactory results. With a Tl of 120, a TD of 18 should work.

DERIVATIVE TD should be turned off, if it is not required, as it will tend to reduce the
stability of the control output signal.
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4.4 PID CONSTANTS FOR THE ANAFAZE SYSTEMS

Useful Ranges Nominal Setting

PB 10 to 200 Degrees 40 Degrees
TI 30 to 600 Seconds (2 to .1 R/M) | 60 Seconds

TD 3 to 60 Seconds (.05 to 1 RM) OFF or 10

Digital Filter O to 25 4

The PID control is a composite of three modes of control using gain, time and variable
gain. It will be of a changing nature. Please allow time for the process to settle after
making a change. A time period of 20 minutes is suggested.

20
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ANAFAZE STANDARD SET VALUES FOR PID LOOPS
PROPORTIONAL BAND ONLY (P)
PB =Set 7% of SP Example: SP=450 PB=31 TI=OFF
TD = OFF
Output Filter =0

P with INTEGRAL (PI)

PB = Set 10% of SP Example: SP=450 PB =45 TI=60
TD = OFF

Output Filter = 2

P1 with DERIVATIVE (PID)

PB =Set 10% of SP Example SP=450 PB=45 TI=60
TD =Set 15% of TI Example TI=60 TD=9

Output Filter = 2

ABOVE VALUES HAVE BEEN USED FOR MANY APPLICATIONS AND IN GENERAL WILL BE
USEFUL IF NOT FOR CONTROL THEN FOR A STARTING POINT FOR TUNING THE PID.
NOTE! CONTROL MUST BE IN AUTO.

GENERAL PID CONSTANTS BY APPLICATION

PB Tl D FIL OUTPUT CT  ACT

ELECTRIC HEAT W/
SOLID STATE RELAYS 50 60 15 4 ™ 3 REV
ELECTRIC HEAT W/

MECHANICALRELAYs | 20 | 80 | 1 6 | TP | 20 | REV

GAS HEAT W/

MOTORIZED VALVES 60 120 25 8 ANA [ NA | REV
GAS HEAT SP/1200 100 | 240 40 8 ANA NA | REV
EXTRUDERS W/

COOLING - HEAT W/ 50 300 90 8 TP 3 REV
SSR SET SPREAD TO 0

COOL W/ SOLENOID 10 OFF | OFF 4 TP 20 DIR
VALVE

COOL W/ FANS 10 OFF | OFF 4 TP 60 DIR

ELECTRIC HEAT W/
OPEN HEAT COILS 30 20 OFF 4 DzC NA [ REV
ELECTRIC HEAT W/

SCR CONTROLLERS 60 60 15 4 ANA NA | REV
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5.0 PID TUNING CONSTANTS

PROPORTIONAL BAND SETTINGS

THE FOLLOWING TABLE REPRESENTS AN AVERAGE SETTING FOR THE PB IN
RELATIONSHIP TO THE SETPOINT OF THE CONTROLLER WITH A TEMPERATURE INPUT:

TEMPERATURE PB TEMPERATURE PB
SETPOINT SETPOINT
-100 TO +100 20 1600 TO 1699 100
+100 TO +199 20 1700 TO 1799 105
200 TO 299 30 1800 TO 1899 110
300 TO 399 35 1900 TO 1999 120
400 TO 499 40 2000 TO 2099 125
500 TO 599 45 2100 TO 2199 130
600 TO 699 50 2200 TO 2299 135
700 TO 799 55 2300 TO 2399 140
800 TO 899 60 2400 TO 2499 145
900 TO 999 65 2500 TO 2599 150
1000 TO 1099 70 2600 TO 2699 155
1100 TO 1199 75 2700 TO 2799 160
1200 TO 1299 80 2800 TO 2899 165
1300 TO 1399 85 2900 TO 2999 170
1400 TO 1499 90 3000 TO 3099 175
1500 TO 1599 95 3100 TO 3199 180

As a general rule use 10% of the SP below 1000 and 5% above 1000 for a starting point
in setting the PB.
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INTEGRAL (Tl) VERSUS RESET REPEATS/MINUTE (R/M)
RESET R/M = 60/TIl

TI (SEC.) R/M TI (SEC.) RM TI (SEC.) RM
30 2.0 150 40 300 20
45 1.3 180 33 400 15
60 1.0 210 28 500 12
90 66 240 25 600 10
120 50 270 22

As a general rule use 60, 120, 180, or 240 for TI.

DERIVATIVE (TD) VERSUS RATE MINUTES (RM)

RATE = TD/60

TI (SEC.) R/M TI (SEC.) RM TI (SEC.) RM
5 .08 25 A1 45 75
10 16 30 50 50 83
15 25 35 58 55 91
20 33 40 66 60 1.0

As a general rule set TD to be 15% of TI.
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6.0 TUNING PID LOOPS

The control loop to be tuned should be placed in auto after tuning. If the loop is in auto and
controlling, to avoid upsetting the process, place the control in manual. After the loop is placed
in manual, the PID values may be changed without upsetting the output. After tuning, place the
loop back into auto. If a small upset of the output is not important then the PID constants may
be tuned while in auto.

When tuning, remember that time is a factor in most processes and especially in
temperature processes. Along with the dynamics of the process, the results may be slow to
see. Allow time between adjustments, before making new ones. Twenty minutes is highly
recommended for most processes.

6.1 PROPORTIONAL CONTROL

When using single mode PB only for control, set the Tl and TD to OFF. The initial PB
setting may be obtained from the PID TUBING CONSTANTS Table. Normally using P only for
control will require a smaller PB than using Pl and PID. A range of 3% to 10% of the SP is a

useful range for the PB with P only control.

To fine tune the PB, reduce the PB until the PV looks like Plot F, constant cycling around the
SP. Increase the PB in steps of 1% of the SP, until there is no cycling of the PV.

24
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6.2 PROPORTIONAL WITH INTEGRAL CONTROL
The Two-mode Pl is the most common of the control modes in use in the industry. It must
be tuned by tuning the PB first and then the Tl may be tuned. Many times preset values may

be used to shorten the time required for tuning.

The initial setting for the PB may be obtained from the PID TUNING CONSTANTS Table. A
useful range will be in the 5% to 20% of the SP. The initial Tl should be set for 60 with TD set
to OFF. Set the Digital Filter to 2. Make a step change in the SP. The PV response should
look like Plot B. Correct setting of the Pl will give a Quarter Wave Decay response.

Look at Plot D, E, G, and H. If the PV responds to the step change by looking like one of
those Plots, take the proper action decreasing or increasing the Pl values as is required.

If the PV looks like Plot D, increase the PB in steps of 1% of the SP.
If the PV looks like Plot E, decrease the PB in steps of 1% of the SP.
If the PV looks like Plot G, increase the Tl in steps of 30 seconds.
If the PV looks like Plot H, decrease the Tl in steps of 30 seconds.

Repeat making step changes of the SP and adjustments of the PI until the PV response looks
like Plot K.

Use of Tl below 30 seconds will most likely cause cycling and is not recommended for
most applications. Use of Tl above 500 seconds is not recommended as it will give the effect
of using manual reset. 500 seconds and above should only be used when manual reset is
desired for the control action.

v1.2 d092415
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6.3 PROPORTIONAL W/INTEGRAL & DERIVATIVE CONTROL
The Three-mode PID control is used primarily when overshoot of the PV cannot be
tolerated as in the Quarter Wave Decay response of two-mode PI control. The Pl must be

tuned first before attempting to tune the Derivative mode.

Initial setting of the PB may be selected from the PID TUNING CONSTANTS Table. Initial
Tl setting may be set to 60. Adjust as above in the PI tuning. After tuning PI, a setting of
15% of the TI may be used for the TD setting. Make a step change. The response should
look like Plot A.

If the PV looks like Plot L, increase the TD setting by 1% steps of the Tl setting.

If the PV looks like Plot M, decrease the TD setting in 1% steps of the Tl setting.

Make step changes in the SP and the TD until the PV response looks like Plot N.

To see the difference between a narrow PB or a fast Tl causing cycling of the PV, see Plot

J. A small amplitude and short time period of the PV cycling is characteristic of a narrow PB.
A greater amplitude and longer time period is characteristic of too fast of a Tl.

26
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6.4 OUTPUT DIGITAL FILTER

There is no tuning step for the Output Filter. Adjusting the PID without the Filter (set at
0) will give the fastest output response to a step change. The Filter may be turned on at
any time. If the PV is cycling with the PB at 20% of SP or the output is changing more than
2-3% with good PID values, the Digital Filter may be turned on. Settings of 2, 4, 6, 8, 10, 12,
and 15 have been used. Settings of 4, 6, and 10 are common filter settings. Increase filter
setting in steps of 2 until output or PV has stabilized. Remember to allow at least 20 minutes

between adjustments.

After PID values are selected for proper response of the PV, these values will remain the
same in most processes without need of re-tuning. Most heat/cool processes do not have
the characteristics that require re-tuning of the PID constants.

The PB is one variable that would change when operating at a very low temperature and
then operating at a much higher temperature. For instance, controlling at 250°F and 2250°F
with the same controller will require different PB values. See the PB Table on the PID Tuning
Constants page.

Tl and TD will most likely remain the same without need of further tuning. There are two
situations that may require a new value for the Tl. The first one is when changing process
material loads from a very large load to a much lighter load. The second situation is of a
changing process load due to exothermic based processes.

When changing Tl and the Derivative is in use, the TD should also be changed.

Remember, most likely PID values will not need to be changed after they have been set
correctly. Changing PID values to correct for process problems, will normally cause more
problems.
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7.0 Plot Examples
ANASOFT Plot B: 1/4 Wave Decay

Plot B represents what is known as Quarter Wave Decay. The correct setting of Pl will give
overshoot. When the Pl is correct the return to SP upon a step change will decay in what is
known as Quarter Wave Decay. The amplitude of each overshoot and undershoot of the PV
should be 1/4 of the preceding wave until it is reduced to no cycling of the PV at SP. The initial
overshoot is about 6 degrees. The undershoot should be 1.5 degrees. The next overshoot is
.375 degrees and so on until the PV is within the control resolution of the PID control.

200
ANASOFT GRAPHIC PLOTB

175 +

150 : \_X/ﬂ,% % % % X X
125 +

L]0 T S S T T TS S S S S S T S S S S
Lp1 15:57 16:00 16:03 16:06 16:09 16:12 16:15
—— PV TIME (HH:MM) PROCESS: OK
—SP SYSTEM: OK

1/4 WAVE DECAY WITH OVERSHOOT
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Tuning
ANASOFT Plot C: Correct Pl Constants

Plot C represents the correct setting of the Proportional Band and the Integral. Note that
with the overshoot, the return to the new SP is with the minimum number of cycles of the PV.
The PB = 20 and the Tl = 60.

200 -
ANASOFT GRAPHIC PLOTC
175 |
150 S VR’ . * X
125 }

L0 T S S S T S TS S S S S ST T T S
Lp1 16:30 16:33 16:36 16:39 16:42 16:45 16:48
—— PV TIME (HH:MM) PROCESS: OK
—sp SYSTEM: OK

CORRECT P AND | VALUES
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Tuning
ANASOFT Plot D: PB Too Narrow - Number Too Low

Plot D represents what happens to the PV when the PB is too narrow for the SP. The PV
will overshoot upon a SP step change and then continue to cycle about the SP. Note the
slow reduction of the PV to the SP. This is the same effect as ON/OFF control. The output
level may cycle from 0% to 100%. The PB = 10 whereas the nominal setting for 700° should
be 55.

800 T
ANASOFT GRAPHICPLOTD

750 T

700 T

650 T

600 e e e S L e e e e e e e e e e e e |
Lp4 17:01 17:04 17:07 17:10 17:13 17:16 17:19
—— PV TIME (HH:MM) PROCESS: OK
—_—p SYSTEM: OK

PB TOO NARROW
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ANASOFT Plot E: PB Too Wide - Number Too High

Plot E represents what happens to the PV when the PB is too wide for the SP. The PV will
take a very long time to reach SP, if it ever reaches it. The response to a step change of the
SP or change in the PV will be too small to allow the control output to effect the necessary
change in the final controller element. The PB = 200 whereas the nominal setting for 700°
should be 55. Note that the PV undershoots the SP as compared to Plot E with Tl too slow
whereas the PV will overshoot the SP.

900 T
ANASOFT GRAPHIC PLOTE
800 +
700 + - v -
600 +
OO S S S S S S S S S S S S M M M S S M M
Lp3 16:15 16:18 16:21 16:24 16:27 16:30 16:33
—— PV TIME (HH:MM) PROCESS: OK
—SP SYSTEM: OK
PB TOO WIDE
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Tuning

ANASOFT Plot F: PB Too Narrow

Plot F represents the continued cycling of the PV around the SP. This may be due to the type of
control. The output may be ON/OFF and cycling is characteristic of ON/OFF control. Proportional
control operating in this manner would indicated that the PB is too narrow. This Plot is a proportional
controller operating with a PB of 10. The nominal PB setting for 700° is 55.
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Tuning
ANASOFT Plot G: Integral Too Fast - Number Too Low

Plot G represents what happens to the PV when the Integral is too fast for the process.
Upon a step change, the PV will overshoot and then continue to cycle around the SP for a
longer period of time than a Quarter Wave Decay (Plot B). The PV may also continue to
cycle around the SP and never stabilize. This Plot indicates Integral as too fast, but not fast
enough to continue a cycling of the PV around the SP. Tl = 20.
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ANASOFT Plot H: Integral Too Slow - Number Too High

Plot H represents what happens to the PC when the Integral is too slow for the process.
Upon a step change, the PV will overshoot the SP, and upon going below the SP, will require
a very long time to reach SP. The output is changing too slowly to reach SP in as short a
period of time that is possible without cycling of the PV. Note that a slow Integral will cause
an overshoot of the PC with a slow return to SP as compared to Plot E with the PB too wide
that has an undershoot of the PV with a slow return to SP. Tl = 400.
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Tuning
ANASOFT Plot I: Integral Too Fast

Plot | represents what happens to the PV when the Integral is too fast for the process.
The PV will cycle around the SP. Tl settings of less than 30 will cause this type of response
in most processes. The Tl of 10 resulted in this type of cycling.
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ANASOFT Plot J: Integral Too Fast - PB Too Narrow

Plot J represents the different type of cycling between too fast Integral and too narrow
PB. Note the Integral cycling not only has a longer time period than the PB cycling, but the
amplitude is higher than the PB cycling.
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Tuning

BioSpherix

ANASOFT Plot K: Correct PB and Tl Values

Plot K represents the 1/4 Wave overshoot of P and | only mode of control. The Derivative
is turned off. PB =20 and Tl = 60.
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ANASOFT Plot L: Overshoot - Derivative Too Low
Plot L represents the response of too small of a TD setting. The PV still overshot the SP.
TD =1.
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Tuning
ANASOFT Plot M: Undershoot - Derivative Too High

Plot M represents the response of the PV to a setting of too high of a TD. Note the
undershoot of the PV and then the resumption of the PV going to the SP. TD = 20.
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ANASOFT Plot N: Correct PID Values
Plot N represents the response of the PV with a step change of the SP. This is the type of
response when the PID is set correctly. PB =20, Tl =60, and TD = 6.
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BioSpherix

BIOSPHERIX, LTD.
ONE-YEAR WARRANTY

Except to the extent specifically stipulated, BioSpherix, Ltd. shall have no liability
or obligation under warranty, express or implied, including the implied warranty of
merchantability and any implied warranty of fithess for a particular purpose; statutory
or otherwise except as stated.

BioSpherix, Ltd. (BioSpherix) warrants that all apparatus of its manufacture has been
factory inspected and is free from defects in material and workmanship. And that when
such apparatus receives normal use and service, BioSpherix will correct defects in material
and workmanship that might occur within a twelve (12) month period from the date of
delivery to customer. This warranty is limited to the repair, replacement or exchange of
parts, subject to the exceptions listed below, which prove defective on examination by
BioSpherix. Costs assumed by BioSpherix under this warranty cover only the cost of
material and workmanship. This warranty does not cover consumables.

GENERAL CONDITIONS OF WARRANTY

This warranty shall be void if apparatus, in the judgment of BioSpherix, has been subject
to misuse, negligence, chemical action, accident or operated contrary to those operating
procedures recommended by BioSpherix, or if the serial number and/or trademarks have
been altered, defaced or removed.
BioSpherix shall not be liable for any delay in performance under this warranty caused by
any contingency beyond the control of BioSpherix, including War, government restriction
or restraints, strikes, acts of God, or short or reduced supply of raw materials.
Costs borne by BioSpherix do not reflect the cost of labor involved; nor will BioSpherix
assume the responsibility for payment of same except when expressly consented to in
writing.
Determination of whether or not apparatus has been used properly or improperly (thereby
voiding any warranty) is solely at the discretion of BioSpherix.
BioSpherix reserves the right to inspect any and all equipment or parts of said equipment
claimed to be defective prior to authorizing warranty repairs.
All apparatus claimed to be defective and sent to BioSpherix for repairs must be returned
freight prepaid.
BioSpherix disclaims all liability to its customers, dealers and all others concerned for
special or consequential damages arising out of any circumstances or incident whatsoever,
connected with the use, operation, manufacture, sale, handling, repair, maintenance,
replacement or any other circumstance connected with the use of said apparatus.
BioSpherix, Ltd.
Parish, New York, USA
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