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Section 1

General Info & Safety

ion 1 - General Information

1.1 Introduction

Barben Analytical is a market leading analytical supplier that designs, manufactures and sells analytical
measurement products for the process industries. Our core products consist of pH and ORP electrochemical
sensors along with gas and liquid phase optical oxygen analyzers. These products help our customers
achieve higher levels of productivity, efficiency, and quality and are designed to meet the most difficult and
robust applications found in the industrial process markets such as; Chemical, Refining, Petrochemical, Oil &
Gas, Pulp & Paper, Power and Semiconductor. Barben Analytical is an Ametek company, within the Thermal
Process Management business unit (TPM BU). Ametek is a US company, operating globally in 30 countries
throughout the world, with revenues exceeding $4.5 Billion.

For additional product and services related to the use and installation of this OXYvisor product, such as
technical assistance, field start-up services, classroom product trainings, wet-gas sample probes, heated
sample lines, pressure reduction stations or other needs please contact us at Barben Analytical or a qualified
local representative (see back page for complete contact information).

+ Sample Probes * Pressure Reduction Stations (PRS) * Heated Sample Lines (HSL)
» Sample Conditioning Panels (SCP) * Manual & AutoCal Panels
* Field Start-Up Services * Product and Applications Training

1.2 About the OXYVisor Product - (Overview)

The OXYvisor is Barben Analytical’'s second generation optical oxygen analyzer. The analyzer measures
from trace level (ppmv(g) / ppb(aq)) oxygen to percent level oxygen in both the gas and liquid phases (range
and application are dependent on sensor selection) respectively. It's intended for indoor and outdoor use, as
a continuous analytical measuring device, in manufacturing and industrial processes, along with laboratories.
The device has been tested and approved for use in hazardous areas via a third party OSHA approved
NRTL, Underwriters Laboratories Inc. (UL LLC), with North American (NEC and CEC) and global (ATEX, IEC)
certifications.

The analyzer is either pipe or wall mounted in the proximity of the measuring point. The analyzer has a local
display and can be operated (configuration, calibration, etc.) with the HMI via the “through-the-glass,” keypad
or via the OXYVvisor software on a PC. The analyzer connects to a fiber optic cable, via a fiber optic SMA
connection located in the easily accessible junction box. The fiber optic cable links the analyzer to the process
sensor, which is mounted directly into the process or within an extractive sample system. The analyzer is fully
compatible with all of the Barben Optical Sensors (BOSx) which are sold separately or included with integrated
Sample Calibration Panels (SCP).

The analyzer uses a quench fluorescence technique with a sensor optically isolated from the process, using
the absorbency as a diagnostic function and analyzing the phase angle in the time domain for measurement of
the analyte, oxygen, in the modulated time domain. This gives the analyzer the ability to measure accurately
and precisely under various and changing ambient and process conditions.
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1.3 Definition of Symbols

Definition of the symbols for hazardous, cautionary, precautionary and general information are found and
defined here below.

BN A WARNING

Safety warning indicates a potentially or imminently hazardous situation which, if not avoided,
WARNING | may result in personal injury or environmental contamination.

I A AVERTISSEMENT N

L'avertissement de sécurité indique une situation potentiellement dangereuse ou imminente qui, si elle
WARNING n’est pas évitée, peut entrainer des blessures ou une contamination de I'environnement.

A  CAUTION

General warning, caution, that if an operating procedure which, if not strictly observed, may
TAUTON. L resultin damage or malfunction of the analyzer.

A ATTENTION

CAUTION

Avertissement général, mise en garde, si une procédure d’exploitation qui, si elle n’est pas
=xuToN. |strictement observée, peut entrainer des dommages ou un dysfonctionnement de I'analyseur.

A CAUTION

Caution, possibility of electric shock may occur if an operating procedure which, if not strictly
observed, may occur.

P>

A

>

>

A ATTENTION

Attention, un choc électrique peut se produire si une procédure qui, si elle n’est pas strictement
observée, peut se produire.

@ IEC 60417-5019

Protective conductor terminal. (Borne du conducteur de protection.)

T IEC 60417-5020

Frame or chassis terminal. (Terminal cadre ou chassis )

~ |EC 60417-5032

Alternating Current (AC) (Courant alternatif)

( FOP>P

— |IEC 60417-5031

Direct Current (DC) (Courant continu)

Useful and/or important information that should not be overlooked (Informations utiles et / ou
sy | jmportantes a ne pas négliger)

»
5
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1.4 Safety Summary

The OXYvisor is designed for use in manufacturing, industrial and laboratory analytical applications.
Individual installations may vary in scope. The installer should consult national and local codes along with any
site specific installation requirements to ensure that governing regulations are met.

The OXYvisor goes through functional, performance and quality testing prior to leaving the factory. For
safe operation, prior to installation or operation, please read the entire manual and adhere strictly to all the
WARNINGS, CAUTIONS, and NOTES contained within this manual. Failure to do so could result in serious injury to
the operator, the equipment or property.

If the equipment is used in a manner not specified, the protection provided by the equipment may be impaired!

Si I'équipement est utilisé d’une maniere non spécifiée, la protection fournie par I'équipement peut étre altérée!

WARNING

1.4.1 Electrical Safety

Up to 240* VAC may be present in the analyzer housings. Always shut down power source(s) before maintenance
or troubleshooting. Only a qualified electrician should make electrical connections and ground checks.

Jusqu’a 240* VAC peuvent étre présents dans les boitiers de 'analyseur. Arrétez toujours la ou les sources
d’alimentation avant d’effectuer une maintenance ou un dépannage. Seul un électricien qualifié doit effectuer les
raccordements électriques et les vérifications a la terre.

1.4.2 Grounding

Instrument grounding is mandatory. Performance specifications and safety protection are void if instrument is

operated from an improperly grounded power source.

Verify ground connections and continuity of all equipment before applying power.

Vérifiez les connexions a la terre et la continuité de tous les équipements avant d’appliquer le courant.

WARNING

1.4.3 General Installation Precautions

When installing optional electronic measurement or control equipment, general installation precautions should
be observed:

» Select a site that is free from direct sunlight, extreme temperatures, or abrupt temperature variations.
» Select a site where the ambient air is free from corrosive gases or abrasive materials.
The equipment should not be connected to surfaces or enclosures subjected to severe vibration or conductive

heat. Protective shock absorbent, non-thermally conductive mounts should be installed to isolate the
equipment from excessive vibration and thermal conduction.

* Do not install analyzer near equipment emitting electromagnetic interference (e.g. AC pumps, motors, etc).

» Electrical wiring should be installed according to the National Electrical Code, local regulations and codes
along with and in addition to any other applicable industry codes and regulations.

+ The supply voltage should strictly adhere to the instrument specifications, be supplied from a stable reliable
source, and be provided with proper ground connection(s).

» Signal connections should be made using shielded wiring.
» Signal, control, and interface wiring should be located separately from power supply lines.

l BARBEN 1
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Section 2 - Technical Product Specifications - RATINGS

2.1 OXYvisor - BOA Oxygen Analyzer Specifications

OXYVvisor Oxygen Analyzer Specifications

Power Supply - Selectable as AC or DC via Product Selection Nomenclature

N

AC Power

85-240* VAC, 47-63 Hz, 6W (AC, “4-wire,” line powered analyzer), (*Zone 1 and CID2 can be up to 264V)

DC Power

24V DC +/-10% 5W (Class 2 / LPS source) (DC, “4-wire,” line powered analyzer. Not a 2-wire loop powered transmitter)

Environmental

Operating Temperature

-20 to +55°C (-4 to 131°F)

Storage Temperature

-20 to +65°C (-4 to 149°F)

Max. Operating Relative Humidity

95%, non-condensing

Max Altitude

Maximum altitude up to 2,000 meters (6,561 ft)

IEC

IEC Installation Category Il and Pollution Degree 2

Physical

Ratings

IP66 and NEMA 4x, protected against dust and high pressure water ingress. Corrosion resistant.

Main
Material Type

Aluminum pressure die-casting with yellow chromating and chemically resistant paint

Enclosure and
i Conduit Entries
Junction Box

Main enclosure = QTY 4, junction box = QTY 2, 3/4” FNPT or M25 x 1.5 6H conduit entries

0O-Ring Seals

Silicone VMQ rubber

Dimensions H x W x D (combined)

12.0x 5.5 x 11.0 inches (30.5 x 14.0 x 28 cm)

Weight (total/combined)

13.7 Ib (6.2 kg)

Liquid Crystal Display

Viewing = 79 (W) x 40 (H) mm, 240 x 128 dots, FSTN / Positive / Transflective

HMI Touch-Keys (through-the-glass)

(4) proximity switches, infrared contacts for interactive user interface at HMI

Input Information

Optical O, 1) O, optical input BOS1, BOS2 or BOS3 sensor (SMA connector)
RTD - Temp 1) Pt100 or Pt1000 4-wire RTD Inputs (isolated)
Sensor Inputs | Analog Input 1) 4-20 mA input (24 Vdc active from OXYViSOr) - User configurable for Temperature or Pressure

)
ransmitter

Pressure Sensor

1

Digital Inputs

(
(
(
t
(1) On-board integrated pressure sensor measures and compensates for ambient pressure conditions
(2)

2) optically isolated inputs, 5 Vdc powered, remote initiation of automatic calibration and live validation gas

Output Information

Analog Outputs

(2) Programmable current outputs with galvanic isolation, 4 - 20 mA (Active), Linear or Bi-Linear, 24 VVdc, 12-Bit

Digital Outputs (Alarm/Relays)

(4) Programmable relays, optically isolated, passive, 24Vdc, 0.05A pilot duty, 0.45 A general use / resistive load.

Digital Communication

(1) Modbus RTU serial protocol RS485 - Two way Communication

User Adjustable Options

Oxygen Units

Gas Phase: %0,, ppm, hPa | Liguid Phase: ppm, ppb, hPa

Temperature Units

Fahrenheit or Celsius

Pressure Units

mbar, inches H,O, Bar and PSI (absolute pressure)

Advanced Features

Automatic Calibration (AutoCal)

AutoCal logic controls 3 relays, user programmable with time based schedule or user initiated (requires AutoCal panel)

Remote Validation (Test Gas Insert)

Test gas insert allows for remote or local validation with Test Gas (requires AutoCal panel)

Auto-Sample Rate

Minimizes drift between calibrations, increases sensor lifetime without decreasing performance when needed

Temperature Compensation

Automatic Temperature compensation to account for sensor output & used for DO calculation

Pressure Compensation

Pressure compensates/corrects for concentration calculations due to ambient or process pressure changes

Analog Input Calibration

Allows for correction/matching of Analog Input, either remote temperature or pressure transmitter

Data & Error Logging Options

Last 10 error messages and calibrations time/date stamped (.pdf file), USB data trend storage (.csv file)

OXYvisor PC Software

Configuration, programming, set-up, measurement, diagnostics, and trending (requires RS485 to USB cable)

Table1- OXYVisor Technical Product Specification - Ratings

12

AMETEK



Installation, Operation & Maintenance Manual
OXYvisor Optical Oxygen Analyzer

Section 2
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2.2 BOS Sensor Technical Performance Specifications (determines operating range for OXYvisor)

Barben Oxygen Sensors (BOS), are sold separately or as parts of an integrated (SCP) package with the
OXYvisor. The sensors consist of a fiber optic cable with SMA termination at one end, for connection to the
OXYvisar, and the other end, integrated with a oxygen sensing luminophore to be placed into the process
or sample stream. There are three oxygen sensors, each with unique measurement ranges that can be used
with the OXYvisor; BOS1, BOS2 and BOS3. Their selection and pairing with the OXYvisor will define the
range, accuracy, and repeatability of the OXYvisor. For additional information on BOS sensors please refer
to the BOS sensor product data sheet.

BOS1 Sensor Specifications - Liquid Phase / Gas Phase

Dissolved Oxygen (DO) Gas Phase @ 1atm, 20°C
Measurement Range 0 - 2.0 mg/L (ppm) 0-5.0%0, (0-50.7 hPa)
Limit of Detection 1.0 pg/L (ppb) 0.002 % O, (0.02 hPa)
oo @ s totsirs | SRS LSLOR) 100 OmOWEL 0, 2ok K 0,802 0,
Response Time (T, ) < 30 sec. < 6 sec.
Accuracy @ 20°C 1 ppb (1), 0.002 % O, (g), or 3% of the measured value whichever is greater
Drift from Photo-decomposition < 1.0 ppb within 30 days (1 min sample rate)
Operating Temperature Range 0 to 50°C (32 to 122°F)
Allowable Sensor Temperature 90°C (194°F) non-continuous

BOS2 Sensor Specifications - Liquid Phase / Gas Phase

Dissolved Oxygen Gaseous & Dissolved Oxygen @ 1atm, 20°C
Measurement Range 0 - 45 mg/L (ppm) 0-100 % O, (0-1013 hPa)
Limit of Detection (LOD) 15 ppb dissolved oxygen 0.03% 0O,

. +4.5 at 90 pg/L (ppb) +0.01 % 0,at0.21% O, 0.1hPaat2hPa
Resolution @ 20°C and 1013 hPa +0.15 at 23 mg/L (ppm) +0.1%0,at20.9% 0,  +1hPaat207 hPa
Response Time (T, ) < 30 sec. < 6 sec.

Accuracy @ 20°C +0.4%0,at20.9% 0,,+0.05% O,at0.2% O,
Drift from Photo-decomposition < 0.03 % O, within 30 days (1 min sample rate)
Operating Temperature Range 0 to 50°C (32 to 122°F)

Allowable Sensor Temperature 90°C (194°F) non-continuous

BOS3 Sensor Specifications - Liquid Phase / Gas Phase
Gas Phase Oxygen @ 1atm, 20°C

Measurement Range 0 - 300 ppm with over-range of 1000 ppm

Limit of Detection (LOD) 0.5 ppm O,

Resolution @ 20°C & 1013 hPa 10+ 0.5 ppm; 100+ 0.8 ppm; 200+ 1.5 ppm

Response Time (T, ) < 3 sec. based on 0 - 300 ppm measurement range

Accuracy @ 20°C,1 atm + 2ppm or + 5% of measured value whichever is greater (or as partial pressure, +/- 0.002 hPa)
Drift from Photo-decomposition < 1.5 ppm within 30 days (1 min sample rate)

Operating Temperature Range 0 to 50°C (32 to 122°F)

Allowable Sensor Temperature 90°C (194°F) non-continuous

Cross Sensitivity for BOS1, BOS2, BOS3 Sensors Listed above

No cross-sensitivity for carbon dioxide (CO,), hydrogen sulfide (H,S), ammonia (NH,), gaseous sulfur dioxide (SO,), no
cross-sensitivity to pH (1-14), ionic species like sulfide, sulfate, or chloride. Usable in methanol, ethanol-water mixtures,
and in pure methanol & ethanol. Avoid organic solvents like benzene, chloroform, toluene, acetone, and methylene
chloride along with any strong oxidizers such as gaseous chlorine (Cl,).
Table 2 - BOSx Sensor Technical Performance Specifications
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2.3 OXYVisor Configuration - Product Model Selection

N Power Agency Sensor VGG Conduit
Y Approval Style OJ(hiel B Entries
OXYVisor Base Model Number

BOA  OXYvVisor - Barben Oxygen Analyzer
Input Power

DC 22 to 26.5 VDC, 5W (4-wire, line powered analyzer, this is NOT a loop powered analyzer. Requires two wires
for DC power and two separate wires for 4-20 mA output)

85 to 240* VAC, 47-63 Hz, 6W (4-wire, line powered analyzer), (*Zone 1 and CID2 can be up to 264 V)

Agency Approval
1 ce @ 126 ExdbopislIC T4 Gb ATEX
Eﬁ Ex dbopis IIC T4 Gb IEC /EU
Class | Zone 1 AEx db opis IIC T4 Gb US (NEC 505)
Ex dbopis IIC T4 Gb CA (CEC Section 18)
Class | Division 2 GroupA,B,C,D T4a US (NEC 500) and CA (CEC Annex J18)
ce @ 186G Ex ec[iclopis IIC T4 Gc ATEX
B Ex ec[iclopis IIC T4 Gc IEC /EU
Sensor Style
SFP Standard Fiber Patch
- Saved for future use - Integral Wands with lengths (2.5, 5.0 and 10 M)
Mounting Orientation
B Junction Box placed below main enclosure, fiber optic exits bottom (as shown)
- Saved for future use - other orientations w/ display and JB
Conduit Entries
SI 25 mm Conduit Entries
AM 3/4” FNPT Conduit Entries
| oc |

Analvzer Agency Sensor Mount Conduit
¥ Approval Style Orientation =1{{:1]
BOA 2 SFP B AM Typical Analyzer Model Number (Example)

Table s - OXYvisor Configuration - onduct Model Selection

2.4 OXYVvisor Accessories

Part Number Description
B5008-1125 Pipe Mount Kit - 316 SS (1 to 1.5” pipe) - Included with OXYvisor (standard)
B5008-1225 Wall Mount Kit - Indoor wall-mount with Swivel, 304 SS
B5600-1185 Compact Flash Drive, USB, short profile, Sandisk for datalogging download, 8 GB
B5008-1140 Compact sunshade, highly recommended for outdoor installations
B5500-TBD3 Trace Level - AutoCal Kit: Test Gas Bottles (N6 & 25 ppm), (qty 2) analytical grade regulators,

(requires AutoCal SCP) [customer supplied 1/4” 316 SS tubing required]

B3600-0011 PBC OXYvisor DC Terminal Board
B3905-1100 RS485 Modbus cable USB (PC) to 2 wire OXYvisor connection cable, 2.5 m
B4951-1140 Plug 3/4” MNPT Aluminum Zone 1&2
B4951-1141 Plug M25 Aluminum Zone 1&2
B4951-1142 Plug 3/4” MNPT CI D1&2

Table 4 - OXYViSDl' Accessories Parts
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2.5 General principle of operation

The OXYvisor analyzer uses a quench fluorescence technique with a sensor optically isolated from the
process, using the absorbency as a diagnostic function and analyzing the phase angle for measurement of the
analyte, oxygen, in the modulated time domain. This gives the analyzer the ability to measure accurately and
precisely under various and changing ambient and process conditions.

The analyzer uses an LED to emit blue light through fiber optic cable down to the luminophore which resides
at the sensor tip [Fig 1]. The luminophore absorbs the energy and rises to an excited state indicated by red

light returned back through the fiber optic cable. The properties of the emitted light are measured through a

photomultiplier tube back at the spectrometer within the analyzer.

In the absence of oxygen, the excited luminophore will fall back to its ground state at a specific intensity

and phase angle. When oxygen is present it quenches the fluorescence at a lower rate proportional to the
oxygen concentration [Fig 2.]. The phase shift and intensity differences between the excitation source and the
fluorescent signal is measured and the oxygen concentration is calculated [Fig 3].

The resulting measurement is specific to oxygen concentration. The luminophore is unaffected by other
constituent gases and flow rate. The measurement is applicable in both gas and liquid phase. Temperature
compensation is required to account for quenching efficiency at different temperatures and pressure
compensation is required to measure at process pressured different than the pressure at time of calibration.

Effects of 100 ppm oxygen quenching The effect of 02
1.0 quenching on light
. .. " . . 0.9 \ —s intensity from the
Light transmission through fiber optic to luminophore o8 W\ - 10;,p;ymg<z)"xygen[ luminophore sensor is
T\ shown above. Light
o7 \ emitted from the excited
%\ 06 N luminophore has higher
< 05 intensity over a longer
E o4 AN period than when

oxygen is present.
Fiber optics transmits light The intensity and time
and receives emitted light are measured by the
back from the luminophore 01 spectrometer withing

0.3
0.2

’ ‘ ‘ ‘ ‘ ' the OXYVisor
0 ° ] . e 25 o provide an oxygen
Figure 2 - 0, Quenching Intensity vs Time measurement.

AC modulation and the phase shifted output ~ AC modulation of the
blue light results in a

1.0 7 reference similar waveform of the
0.9 signal emitted red light from
the luminophore sensor.
0.8 The presence of oxygen
0.7 — causes a phase shift
2 06+ between ®1 and 2 of
® the red light waveform.
S 05—~ NN Measurement of
" . € 04— this phase shift
Oxygen sensitive luminophore = proportionally matches
exposed to the process liquid @ 0.3 the loss of intensity
0.2 shown in Fig 2 above.
Figure | - Light Transmission 014 measuring|  The combination of
signal both measurement
0— techniques provides a
T T T T T T stable, accurate method
5 0 5 10 15 20 25 30 tomeasure oxygen in
Figure 3 - 0, Quenching AC Modulation liquid and gas phase

applications.
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2.6 OXYVisor Analyzer Features (Hardware/Firmware/Software)

HMI Touch Keys (through-the-glass): Easy to use configuration and calibration menus can be accessed
through a touch screen, infrared keypad, protected behind the analyzer window.

HMI Lockout Screen: HMI lockout screen prevents any unwanted HMI interaction with critters, debris, or
working technicians.

Sensor Connection Junction Box: Connection of the BOS Optical Sensor is easily and quickly made
through the junction box. In the rare case it is ever needed, this design allows for easy fiber optic sensor
replacement, in the field, without exposing the electronics to dust, humidity or human error. Normally the fiber
optic is installed once and the sensor cap is the standard replacement.

On-board Data-logging: A USB port within the rear compartment, can be used for downloading device
specific configuration files, logs of measurement data, and diagnostic information. Historical time based
Oxygen, phase angle, intensity, temperature and pressure measurement, along with error logs and calibration
history is stored via .csv and available for download via USB memory stick.

Programmable | / O: The OXYVvisor comes standard with two analog outputs, four isolated digital relay
outputs, one analog input. All |/ O’s are fully user configurable (variable and range) through the keypad,
software or RS485 Modbus. Additionally, a digital input (active) can be used to connect a customer supplied
toggle switch or other external contact, to initiate AutoCal or test gas insert (REMOTE VALIDATION).

Calibration Options: Several calibration options are available to best suit the customers installation and
application requirements.

* Factory Cal provides quick startup without test gas. The calibration values found on the sensor certification
sheet can be uploaded and good results can be expected. (We recommend to validate with test gas.)

* Manual One-point calibration with either zero or span gas, depending on the customer requirements.
*  Manual Two-point calibration using zero and span gas (recommended for new users).

* Auto-calibration (AutoCal) logic in the OXYVisor firmware along with three on-board digital relays
(passive) allows for complete AutoCal and validation with know test gases. The AutoCal logic allows user
programming of timed based calibration, gas selection and the hysteresis criteria for pass / fail evaluation.

Requires: AutoCal SCP Panel (SCP Data Sheet) or three user provided, powered, solenoids & test gases

Data Logging Built In: The last ten calibrations as well as the last ten error messages are stored within the
analyzer at all times and can be viewed through the firmware at the HMI or software via PC. User selected
PV’s can also be logged over time and can be downloaded via USB stick or software.

Security: If operator access control is required then each sub-menu can be locked out using a four digit
security pass-code. These codes can be entered through the keypad or via the OXYVisor software.

MODBUS RTU

The OXYvisor is equipped with digital communication via MODBUS RS485 serial. This two-wire two-
way communication signal can be used to poll measurement values, reconfigure firmware, perform Test
Gas Insert for remote validation or to initiate an AutoCal of the analyzer.
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OXYVvisor Analyzer Overview

Nameplate / Label -
Contains the part number, company

info, and the Hazardous Area Markings.

Rugged Industrial Enclosure -
IP66 / NEMA4x, pressure die-
casting with yellow chromating
and chemically resistant paint.

Flameproof glass (Ex d)-
Protects the HMI, LCD
and other electronics.

Human Machine Interface
The HMI, located
behind the flameproof
glass, includes backlit
LCD and Through-the-
glass keypad for user
configuration and full
interactive use.

Junction Box -
Contains easily accesible sensor
connection(s).

All analyzer models -
SMA connector for optical O2 sensor
or optical fiber wand assembly.

All analyzer models except Zone 1
Molex connector for Pt1000 RTD

Figure 4 - OXY ViSO overview of hardware features

OXYVisor Analyzer Dimensions

2mm

Hex Lock 2
. [ )]
\3

THE-GLASS TOUCH
KEYPAD

JAM NUT

(FOR J-BOX ROTATION)
BUSHING

P/N B3907-1SFP

or B3907-2SFP

3/4" FNPT (X2)
or M25 x 1.5 6H
conduit entries

S 12" FNPT (X1)

FRONT VIEW

Figure 5 - OXY ViSO verall Dimensions

DISPLAY AND THROUGH-

3/4" NPT (X4)
or M25 x 1.5 6H
conduit entries

°

2" MOUNT
BRACKET
B5008-1125

TOP VIEW

Rear (Wiring) Compartment -
Contains the connection termi-
nals for power and all I/O’s
except oxygen sensor. The cap
(cover) is threaded, sealed via
O-ring and secured with a set
screw. The features allow easy,
but controlled, access to wiring
terminals.

Conduit Entries-

There are four 3/4” FNPT or
M25x1.5 6H conduit entries
(size selected during ordering)
for the Rear (Wiring) Compartment.

Pipe Mount Bracket-
316 SS, 2" Pipe / Field Mounting
Bracket.

Conduit Entries (Junction Box)-
There are two 3/4” FNPT or
M25x1.5 6H conduit entries
(size selected during ordering)
for the Junction Box

40xygen Sensor Entry
1/2” FNPT for the Oxygen sensor

- - - hl

ALTERNATE MOUNT STYLE
HORIZONTAL PIPE

FRONT VIEW
(ALTERNATE MOUNT)

{

BARBEN
ANALYTICAL
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OXYvisor Optical Oxygen Analyzer

2.7 Hazardous Area Agency Certification & Marki

2.7.1 Zone 1 Group IIC -

OXYVvisor is certified as Process Control Equipment for use in

ATEX Zone 1, Group lIC Markings:

C€oss €& 126

Certificate Number:
Standards:

DEMKO 19 ATEX 2031,
EN 60079-0:2012+A11:2013

ngs

Zone Classified Hazardous Locations (QVAJ and QVAJT7) - Zone 1, Group IIC

Exdbopis IIC T4 Gb Ta=-20Cto+55C

issued by UL DEMKO International A/S

EN 60079-1:2014
EN 60079-28:2015

IECEX Zone 1, Group IIC Markings:

Certificate Number:

Standards: IEC 60079-0,
IEC 60079-1,

IEC 60079-28,

North American Zone 1, Group IIC Markings:

CUS

LISTED

US NEC Standards: UL 60079-0,
UL 60079-1,

UL 60079-28,

CSAC22.2 No
CSAC22.2 No
CSAC22.2 No

CAN CEC Standards:

Class 1 Zone 1

Exdbopis IIC T4 Gb Ta=-20Cto+55C

IECEx UL 19.0040 issued by UL LLC

6th Edition, Issued 2011-06
7th Edition, Issued 2014-06
2nd Edition, Issued 2015-05

AEx db opis IIC T4 Gb
Exdbopis lIC T4 Gb

Ta=-20Cto+55C
Ta=-20Cto+55C

6™ Edition, Dated 2013-07-26
7™ Edition, Dated 2015-09-18
2 Edition, Dated 2017-09-15
. 60079-0, 3rd Edition, Dated 2015-10
.60079-1, 3rd Edition, Dated 2016-05
. 60079-28, 1st Edition, Dated 2016-12

Specific Conditions of Use - Consult Drawing No. 2P0345 for complete installation details.

WARNING .

Flameproof joints are not intended to be repai

2.7.2 Zone 2 - (Pending Final Approvals)

The OXYVisor is certified as Process Control Equipment for us

ATEX Zone 2 Markings:

c €0539

Certificate Number:
Standards:

& 136G

CENELEC
CENELEC
CENELEC
CENELEC

Unused entries shall be closed with suitable certified Ex db blanking elements with a minimum IP66 rating

red. For repair or replacement of any part, contact Barben Analytical.

e in Zone Classified Hazardous Locations - Zone 2, Group IIC

Ex ec[ic]opis lIC T4 Gc Ta=-20C to +55 C

DEMKO 19 ATEX 2036X

EN 60079-0 2013/01
EN 60079-7 2012/02
EN 60079-11 2012/01
EN 60079-28 2015/09

18
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IECEx Zone 2, Group IIC Markings:
IECEx Zone 2, Group IIC Markings:

i

Certificate Number:
Standards:

IECEx UL

19.0072X

IEC 60079-0,
IEC 60079-7,
IEC 60079-11,
IEC 60079-28,
IEC 61010-2-201

North American Zone 2, Group IIC Markings:
¢ @ us Class 1 Zone 2 AEx ec [ic] op is IIC T4 Gc

wtem Class 1 Zone 2 Exec]licl]opis IIC T4 Ge

US NEC Standards:

CAN CEC Standards:

UL 60079-0,
UL 60079-7,
UL 60079-11,
UL 60079-28,

CSA C22.2 No. 60079-0,
CSA C22.2 No. 60079-7,
CSA C22.2 No. 60079-11,
CSA C22.2 No. 60079-28,

WA!NIN!!

Ex ec[ic]opis IIC T4 Gc

Edition 6, Issued 2014-10
Edition 5.1,Issued 2014-06
Edition 6, Issued 2014-10
Edition 2, Issued 2015-05
Edition 1, Issued 2013

Edition 6,

Dated 2017/10/20

Edition 5.1,Dated 2017/04/21

Edition 6, Dated 2014/03/28
Edition 2, Dated 2017/12/08
Edition 3, Issue Date 2015/10/01
Edition 2, Issue Date 2016
Edition 2, Issue Date 2014/02/01
Edition 1, Issue Date 2016

Speciﬁc Conditions of Use - Consult Drawing No. 2P0346 for complete installation details.
. Transient protection shall be provided that is set at a level not exceeding 140% of the peak rate voltage value at the supply terminals to the equipment.
. The equipment shall only be used in an area of at least pollution degree 2, as defined in IEC60664-1.

2.7.3 Class |, Division 2 Groups A,B,C, & D

The OXYVvisor is certified as Process Control Equipment for use in hazardous locations (QUZW, QUZW?7) Class I, Division 2 Groups A, B, C, & D

cus Class I, Division 2, Groups A, B, C, & D T4A
LISTED

US NEC Standards:
CAN CEC Standards:

2.8 Product Label / Name Plate - (Pending Final Approvals)

2.8.1 - Product Label / Name Plate Overview (Pending Final Approvals)

UL 12.12.01 - Edition 9 Issued 2017/09/15
CSA C22.2 No. 213-17 - Edition 3 Issued 2017/09/15

The Product Label (Name Plate) is found at the top of the analyzer (Figure 4). The product label identifies
important information and attributes of the specific model and should be reviewed in detail prior to installation.

Branding Logo

BARBEN

ANALYTICA

Wiads T Carson Oy NV =0
www.BarbenAnalytical.com

Serial # contains the
date of manufac-

L

ture. The first four

Model#{BOA-DC-1-SFP-B-S|
numbers are YYMM G rial 4 YYMM -0000-1234XYZ )
Power: [21.6 - 26.4VDC
Power: Acceptable — ——— 5Watts

range, power type
and max wattage

afforded by the equipment.

WARNING: Consult Conditions of Safe Use in installation
manual and DWG# 2P0345 to the protection |

Use in Zone Classified Hazardous Locati
"=~ (installation DWGF 2P0345 )/Om

OXYvisor

12G ExdbopisliC T4 Gb
0539 Exdbopis IIC T4 Gb
Class | Zone1 AExdbopis IIC T4 Gb

Exdbopis IIC T4 Gb
Ta =-20°C to +55°C, IP 66, NEMA 4x
E502700 Process Control Equipment for

z

drawn

AVERTISSEMENT: Consultez ation s
sécurisée du manuel diin DWGn° 2P0345
pour préserver la protection offerte par équipement.

" nus RoHS

Cce
LSTED

Parent C
oo AMETEK

IECEx UL 18:0033_ _ DEMKO 18 ATEX 2031

WARNING: Do not open when an explosive ]
atmosphere is present. Seal all cableexitsin

accordance with government and local code. ~

Figure - OXY Visor Product Label / Name Plate

Product Name
Hazardous Area Markings

Installation Drawing
contains critical informa-
tion about the installation
requirements. This must
be reviewed prior to
installation.

_ -Important Warnings! that
ves | should be adhered to at

all times.

{

BARBEN
ANALYTICAL
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2.8.2 - Product Labels / Name Plate - Zone 1 Groups IIC

Zone 1 - Barben Analytical / Ametek - 316 SS

{)BARBEN  OXYvisor
e Bt CEo TaGh

Modely ECExUL 19004 DEKD 19 ATEX 2031
Material = 0,020 -0.025"thick A serats Ty
316 Stainless Steel Power: = 20°Clo 557G 1P 66, NEVA 4

Class | Zone 1 AExdb opis IC T4 G
Exdbopis IC T4 Gb

Hole Diameter = 0.150" (4-typ)
ComersR= 0125 (a-typ)

oy

usED

A

Rotis

AME

Product and Order SpecifcIformation (Models,Serialk and
Power)to be engraved at Barben Faciity a time of order
Models - Approved Product Nomenclature
OXYuisor Optical Oxygen Analyzer, Seres BOA: ollowed by -AC or-DC;ollowed by
1 followed by -5025, 5050, -5100- Sxyz", or -SFP; followed by -8, L, or - followed 21 Final submitial
by -5l o AM ("Where xyz = fiberlength i tenhof meters)
Serial# -YYMM XYZ (ncludes Year and Month i it 4 digis)
Power - (] Nature of supply
) ac: ymbol 2. Rated Mains frequencyor ange ofrequency S8 Nameplate Z1 (ECIATEX/UL/CUL)
2)de. symbol 1 of Table 1 OXYVISOR - BOA
(&) Rated range ofsupply voltage For
A o s r v S| e
{ yBaneeN

[e]

REVISIONS

DIMENSIONS
234xvZ

38
SHEET

== swats SPECIFED | o5 1GF 1
Figure 7- OXYVisor Product Label / Name Plate - Zone | Groups IIC
2.8.3 - Product Labels / Name Plate - Zone 2 Groups IIC
rben Analytical / Ametek - 316 SS
l) BARBEN  OXYvisor
o @136 sl icTeGE
Model#| JECEX UL 19.0072X  DEMKO 19 ATEX 2031
Material = 0.020 - 0.025" thick | serat Closs1 Zomw2 AEsclopis 10TA G
316 Stainless Steel Power: Exec ic]opls IC T4
Hole Diameter = 0.150" (4-typ)
CornersR= 0.125" (4-typ)  ControlEquipment for Use in
e s
l or -G followed by I N I
AN (A o S A TIPS
by 5101 - AM (*Where xyz = fiber length in tenth of meters) [ oescrpion—[own [
O ol ot Main requency o range of ey SS Nameplate Z2 (IEC/ATEX/NEC)
2)d.c: symbol 1 of Table 1 OXYvisor - BOA
O Mmoot m s or A il sTROMENT
AMETER
UNEDs [ZmeT M Thwe “Aotap
eeoves| o | Ty X | T
Figure 8 - OXYVvisor Product Label / Name Plate - Zone 2 Groups |1
2.8.3 - Product Labels / Name Plate - CID2 ABCD
CID2 - Barben Analytical / Ametek - 316 SS
BARBEN i
{)SAREEN  OXYvisor
wocel oo o e
Material = 0,020 - 0.025" thick A serial ¢ Taravcnes
316 Stainless Steel Power:
Hole Diameter = 0.150" (4-typ)
CornersR= 0.125" (4-typ)
[ CioReLEASE _[wwi
e F= A — S Nameplate O02 (ULcUL)
2)dc: symbol 1 of Table 1 OXYVISOR - BOA
RO g —
Q) Maximum fated Power i Watts or VA s | STROMENT
" DIMENSIONS | 5200 Con 1 Ciy, NV 88706 PHT? X FAX (7752974740
s L
UNLESS [3piney B Woll 2V0139
PO N Wl I N5

Figure 3 - OXYVisor Product Label / Name Plate - CIDZ ABCD
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2.9 Declaration of Conformity - Certificate

l BARBEN

ANALYTICAL . .
Declaration of Conformity

According to EN ISO/IEC 17050-1:2010

Manufacturer Nam : Barben Analytical | AMETEK
Address : 5200 Convair Drive

Carson City NV, 89706 USA
Web: https://www.barbenanalytical.com

We herby declare under our sole responsibility that the following apparatus:
(Nous déclarons par la présente sous notre seule responsabilité que les appareils suivants:)

Product Name : OXYvisor

Product Description H Process Oxygen Analyzer

Model Number(s) : Series BOA, followed by -AC or -DC; followed by -1, -2 & -3; followed by -S025,
-S050, -S100, -Sxyz, or-SFP; followed by -B, -L or -R; followed by -Sl or -AM

Product Category : Electrical equipment for meaurement , control and laboratory use.

Complies with the essential requirements of the following applicable European Directives:

Electromagnetic Compatibility (EMC) Directive 2014/30/EU
Low-voltage (Saftey) Directive 2014/25/EU

Potentially Explosive Atmospheres (ATEX) Directive 2014/34/EU
RoHS Directive 2011/65/EU

EMC: Emissions
EN 61326-1:2013 (IEC 61326-1:2012) Group 1 Class A
EN 61000-3-2:2014 (IEC 61000-3-2:2014)
EN 61000-3-3:2013 (IEC 61000-3-3:2013)
Immunity
EN 61326-1:2013 (IEC 61326-1:2012) Group 1, Class A
EN 61000-4-2:2009 (IEC 61000-4-2:2009)
EN 61000-4-3:2006/A1:2008/A2:2010 (IEC 61000-4-3:2006+A1+A2)
EN 61000-4-4:2004/A1:2010 (IEC 61000-4-4:2004+A1)
EN 61000-4-5:2006 (IEC 61000-4-5:2006)
EN 61000-4-6:2009 (IEC 61000-4-6:2009)
EN 61000-4-8:2010 (IEC 61000-4-8:2010)
EN 61000-4-11:2004 (IEC 61000-4-11:2004)

Safety : EN 61010-1 (IEC 61010-1)
Potentially Explosive: Zone 1 (Model Selection): Zone 2 (Model Selection):
: EN 60079-0:2012/A11:2013 (IEC 60079-0 6" Ed)  EN 60079-0:2013/A11:2013 (IEC 60079-0 6™ Ed)
EN 60079-1:2014 (IEC 60079-1 7™ Ed) EN 60079-7:2015/A1:2018 (IEC 60079-7 Ed 5.1)
EN 60079-28:2015 (IEC 60079-28 2™ Ed) EN 60079-11:2012 (IEC 60079-11 6" Ed)
EN 60079-28:2015 (IEC 60079-28 2™ Ed)
Atmospheres: Meets the applicable HazLoc requirements as described in Certificate’s:
Zone 1 (Model Selection): Zone 2 (Model Selection):
Demko 19 ATEX 2031, Demko 19 ATEX 2036X,
c €0539 @ 112 G Exdb op. is IIC T4 Gb c 60539@) 113G Execliclopis IIC T4 Gc
issued by UL DEMKO International A/S issued by UL DEMKO International A/S
IECEx UL 19.0040,Ex db op is IIC T4 Gb IECEx UL 19.0072X, Ex ec [ic] op is IIC T4 Gc
issues by UL LLC issues by ULLLC
Environmental Affairs 1 EN50581:2012

Articles manufactured on or after the Date of Issue of this Declaration of Conformity do not contain
any of the restricted substances in concentrations/applications not permitted by the RoHS Directive.

Suplementary Information H
1. This product meets the Safety requirements of the United States (UL 61010-1) and Canada (CAN/CSA-C22.2 No. 61010-1)
2. This product meets the HazLoc Zone 1 requirements in the United States (UL 60079-0 6 Ed, UL 60079-1 7*" Ed and 60079-28 2" Ed)
and Canada (CAN/CSA C22.2 No. 60079-0 3 Ed, CSA C22.2 No. 60079-1 3 Ed, CSA C22.2 No. 60079-28 1! Ed)
3. This product meets the HazLoc Zone 2 requirements in the United States (UL 60079-0 6" Ed, UL 60079-7 Ed 5.1, UL 60079-11 6" Ed and UL
60079-28 2" Ed) and Canada (CAN/CSA C22.2 No. 60079-0 3 Ed, CSA C22.2 No. 60079-7 5" Ed, CSA C22.2 No. 60079-11 2" Ed and CSA
C22.2 No. 60079-28 1=tEd)

July 31’st, 2019 || Carson City NV USA WJ ﬂ-—&%’

Date and Place of Issue Melvin W. Thweatt Jr. || Product Line Manager

1906 AME BA OV DoC EU R1
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Quick Start Guide

Section 3 - Quick Start Guide -

3.1 Quick Start Guide - BOS2
Installation - See Section 4 for installation details: mounting, wiring and important safety information. Sensors should be connected.
1. Power on the OXYVisor. The main display will show O,, pressure, temperature, any existing errors, time & date.
2. Confirm the proper sensor type of BOS1, BOS2 or BOS3 (The sensor’s black fiber optic cable has a white tag with part number.)
Press the Escape key — Measurement and Units — Basic Setup — Oxygen Sensor Type — BOS1, BOS2 or BOS3
Press the Escape key until you reach Main Menu (“Escape Out’)
3. Select the proper process Media (will the sensor be measuring in gas or liquid?).
Press the Escape key — Measurement and Units — Basic Setup — Media — Gas Phase or Aqueous Liquids
4.  Set the Oxygen units [Gas Phase: %, ppm or hPa] or [Liquid: ppb or ppm]
Press the Escape key — Measurement and Units — Oxygen Units — select preferred unit (availability depends on media selection)
5.  Set the Temperature and Pressure Compensation units to user preferred settings
Press the Escape key — Measurement and Units — Compensation Units — Temperature Units (°C or °F)
Press the Escape key — Measurement and Units — Compensation Units — Pressure Units (mbar, inches H,0, Bar, Torr or psi)
*Note: If you have an external pressure transmitter, select the same pressure units as it has, so matching the 4-20 mA in step 8 will be easy.

6. Set the Sample Rate. The faster the sensor rate, the faster the drift of the sensor. It is recommended to set sample rate as slow as
possible for your process. Typically, 30 to 60 seconds sample rates are used.

Press the Escape key — Measurement and Units — Basic Setup — Oxygen Sample Rate — Manual Adjust (set the update rate to your process.)
7. Set up Temperature sensor. Default is Pt1000 RTD and if the analyzer is reading temp properly without error, skip this step.
Press the Escape key — Input Output — Temperature Input (select the appropriate temp sensor input, usually Pt1000)

8.  Set up Pressure transmitter. Default is the on-board ambient pressure sensor. If the installation has an external pressure
transmitter (common for in-situ or if sample stream is at other than ambient pressure) then perform as follows:

Press the Escape key — Input Output — Pressure Sensor Input (Ambient, External Analog or manual)
*Note: When selecting External Analog, you will need to input (match) the 4-20 mA range of the attached pressure transmitter.

9. Set up 4-20 mA outputs. Enable and assigne the 4-20 mA outputs. (Alarm relays and RS485 Modbus RTU are available)
Press the Escape key — Input Output — Analog Output — Enable Analog Output — Select Oxygen — Linear — Enter 20 mA O, value

10. Set the Signal Intensity (AMP). This value is set at the factory per Sensor Type, so adjustment is not required unless Sensor Type
has been changed or if X21 error is observed during calibration.

While flowing Nitrogen past the sensor tip, observe the signal intensity (AMP) in the Alternate Main Display (from the Main Display press Enter once).
If the signal intesity (AMP) is near the Ideal Intensity shown for the Sensor Type in Table 5, then proceed to Calibration without changes.

Press the Escape key — Measurement and Units — Signal Intensity (1 to 100%) [see table 5, Signal Intensity]
Go back to the Alternate Main Display and check the AMP. Re-adjust if necessary. Once inside or near the range, proceed to calibration.

Dynamic Sensor Ranges Calibration Gases - Recommendations Signal Intensity (AMP)
Sensor Full Range Lov\{ Limit of Max Over-ange |..Imlt T E S Signal Intensity | Ideal Intensity in N,
Type | (per accuracy spec) | Detection @ 1atm| (small non-linearity) (new sensor cap) (zero oxygen)
BOS2 0t025% O, 300 ppm 100% O, 99.99%  Nitrogen 1010 20.95% O, 5% 35,000 +/- 1,500
. 1102% O, or
0, 0/ 0/ 2 0 A
BOS1 0t04.2% 0, 20 ppm 5.0% 0, 99.999%  Nitrogen 80 - 100% Critical Value 10% 24,000 +/- 1,500
BOS3 0to 300 ppm O, 0.5 ppm 1000 PPM 99.9999% Nitrogen 80 - 100% of Critical Value 25% 28,000 +/- 1,500

Table 5 - BOSX sensor Ranges, Calibration and Signal Intensity settings

1. The O, and temperature sensors should be contained (within flow-cell) so the zero (N,) and Span Gas (2’'nd cal point) can flow past sensor tips.
If an external pressure sensor is used, place it directly after the oxygen sensor to measure the correct pressure of the system during calibration.

If the ambient (on-board) pressure sensor is used, Ensure here is no pressure build-up during calibration. If a rotameter is available, adjust the
calibration gas flow to approximately 0.5 - 2 L/min, and outlet/vent to ambient.

4. Input and Calibrate with Zero Gas. Under the OXYVisor menu, go to
Calibration — Basic Setup — Manual O2 Calibrating — Calibration Temp On — Two Point Calibration — Input Zero Gas (nitrogen).
With Zero Gas flowing, monitor sensor measurement values on the screen. Once the Phase Angle stabilizes, press Enter to store value.
*Note the stability of the phase angle should be +/- 0.07 and Temperature should be +/-0.2C
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Quick Start Guide to Installation

5 5. Input and Calibrate with Span Gas. (con’t)

2 — Enter Span Gas O, concentration. With Span Gas flowing, monitor the live values. Once the Phase Angle stabilizes, press Enter to store value.
é Stop the flow of Span Gas and return sensors back to process gas flow. *Note, the outputs will be live once you return to Main Menu(s).

8 Press the Escape key until you reach Main Menu (“Escape Out’).

3

= Do NOT attemp to clean the sensing tip with any hard or abrasive object that may damage the sensor.

g If coated with oil or particulates, rinse carefully and gently daub with clean, wetted towel (water or isopropy! alcohol).

% 3. Ifthe OXYVisor glass needs cleaned use a black towel to avoid triggering infrared buttons.

=

4.1 Installation Overview

The OXYvisor Optical Oxygen Analyzer includes a 316 SS pipe-mount bracket, or field mounting.

An optional wall mount kit is available. Additional components needed to produce a functional oxygen
measurement include a Barben Oxygen Sensor (BOS) and Pt1000 RTD (Resistance Temperature Sensor).
Other components are commonly required to make a reliable measurement; such as a pressure transmitter,
“wet-gas” sample probe, heated pressure reduction stations (HPRS), heated sample lines (HSL's) and a
manual or automatic sample calibration panel (SCP). If any of these items are required, please consult a
Barben Analytical representative regarding your application.

It is important that the product Name Plate (Figure 6) is reviewed to properly identify the product, it's power input,
and the specific hazardous area markings for the actual unit. It is equally important that the installation control
drawing referenced in Table 5, is fully understood and followed along with the inclusion of any applicable
federal, state and local codes.

OXYvisor Model Number| Type of Protection | Installation - Control DWG
BOA-DC-1-SFP-B-x
BOA-AC-1-SFP-B-x
BOA-DC-2-SFP-B-x Class I, Division 2
BOA-AC-2-SFP-B-x Groups A,B,C.D
BOA-DC-3-SFP-B-x
BOA-AC-3-SFP-B-x

Where “x” at the end of the model number can be either SI (25 mm) or AM (3/4”) conduit entries

Table 5 - OXYvisor Hazloc Summary by Product Model Number Selection

Zone 11IC 2P0345  (Zone 1)

2P0335 (Class | Div2)

Zone 2 1IC 2P0346 (Zone 2)

The OXYvisor is used to quantitatively measure the amount of oxygen in a gaseous or liquid sample. The
analyzer may only be installed as specified in these instructions per its intended use. Modifications to the
analyzer which are not expressly referred to within these instructions will result in an application which is not in
accordance with the intended use. Such modifications are then the exclusive responsibility of the user.

l BARBEN 2
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4.2 Inspection of the Analyzer Shipment (consignment)

Check the packaging and the device for visible damage caused by inappropriate handling during shipping.
Close attention should be paid to the powder coated analyzer enclosure for signs of impact or abrasion during
shipping. All threads should be inspected for burrs and any residual packing material should be removed.

Report any claims for damages immediately to the shipping company. Take pictures and retain damaged
parts for clarification. Check the scope of delivery by comparing the shipping documents with your order for
correctness and completeness.

Do not use any damaged or incomplete devices. Danger of explosion in hazardous areas.
WARNING

4.3 Weight
The approximate weight of the analyzer is 13.7 Ib (6.2 kg).

4.4 Tools

Suggested tools to complete the installation are listed below:

* M8 or Small crescent Wrench (Used for 2” pipe mount bracket installation)

» Large flathead Screwdriver (Used to mount analyzer to mounting bracket)

» Small flathead Screwdriver (used for wiring)

» 36mm Open End or large adjustable wrench (Used to adjust jam nut between analyzer and junction box)
+ 2 mm Hex Key or driver to lock the rear compartment

* Loctite 577, P/N: B8008-1014 (Only if J-Box needs re-orientation, see Section 6.4.2)

4.5 Mounting the Analyzer

Factors to consider when mounting the analyzer:

* Analyzer/Pipe Mount Orientation: The analyzer and pipe mount kit can be mated/arranged to mount to either a
vertical (Fig. 8) or horizontal pipe (Fig 9).

* Outside Mounting: Avoid direct sunlight. Use a sunshade.

* Sensor Length: Consider the distance from the analyzer to the sensor installation into the process. This may
be quite short if a sample panel is used. If the sensor is mounted directly into the process then consider a
mounting point that is close to the sensor, but avoids excess heat or cold from the process.

+ Sample Conditioning Panel (SCP): An accurate temperature measurement is required for an accurate oxygen
measurement. The SCP temperature sensor has been specially selected and thermally isolated from
the sample tubing, in order to accurately measure the sample gas temperature and not the sample tube
temperature. Avoid situations where the sample gas temperature may be considerably different than the
sample tubing near the temperature and oxygen sensors.

* Conduit/ Cable Routing: Consider possible interference with the conduit / cable routing and the mounting
bracket before installation is finalized.
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CAUTION

CAUTION

WARNING

WARNING

WARNING

WARNING

When appropriate, use sunshade and/or enclosures, heated sample lines or other means
necessary to avoid extreme temperature differences between the sample tubing and gas
sample.

The front compartment contains the display and electronics boards. It is secured via the 2 mm
Hex Lock and is not meant to be opened in the field at any time.

If the front compartment is opened, follow the instructions for tightening and securing the Rear
(Wiring) Compartment lid. Section 6.4.2

OPTICAL BUSHING / MAIN ENCLOSURE - The optical bushing going into the upper main
enclosure should not be removed nor turned. There is a locking screw (4 mm Hex) to prevent
this.

OPTICAL BUSHING / JUNCTION BOX - If the installation requires re-orientation of the junction
box, this can be performed in the field. To maintain the safety afforded by this analyzer the
instruction found in Section 4.5.1, Orientation of the Junction Box must be followed closely.

UNUSED ENTRIES - Unused entries shall be closed with suitable certified Ex db blanking
elements with a minimum IP66 rating.

4.5.1 Orientation of the Junction Box - ONLY IF NECESSARY - (Not for Zone 2)

The Junction Box is fitted and located at the bottom of the analyzer with a front-forward orientation as shown in
Figure 4. The orientation is locked into position via a Jam Nut and the 3/4” NPT threads (mating to Fiber Optic
Bushing) are sealed with a thread-sealant. The orientation can be specifically selected in the ordering process
or sent back to the factory for adjustment. Only if J-Box needs re-orientation, see Section 6.4.2

USEFUL INFORMATION

WARNING

The Junction Box has been fitted and secured at the factory. These removal and installation
instructions related to the Junction Box are only necessary if the installation required the
Junction Box to be re-orientated (turned).

The Junction Box is not to be adjusted, removed or re-installed in the field for Zone 2
applications. Doing so will affect the safety evaluation and certification of the device.

l BARBEN 2
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4.5.2 OXYVvisor - Pipe-Mount to Vertical Pipe

Locate the proper height for the HMI and display so that it is easily accessible for user
Install the L-bracket to the analyzer by tightening down the (4) M6 slotted screws.
Install the U-bolt around the pipe at the proper height into the L-bracket and tighten the M8 nuts

Double check tightness of the screws and bolts

VERTICAL PIPE MOUNT - TOP VIEW
Back - Vertical Pipe Install - FRONT VIEW

N~

316 SS Pipe
Mount Bracket

' (4) 3/4"NPT or M25x
”1.5 6H Conduit Ports (4) 316 SS M6

Slotted Screws !
,,,,,,,,,,, ﬁ/y 6SS L-Bracket |

. = Qﬁ)smss:
Tl - " M8Nut’

1-1/2"to
2-1/4" pipe
orsimilar

Fr‘omr

Figure 10 - OXY ViSO Vertical Pipe Mount Examples

4.5.3 OXYVisor - Pipe-Mount to Horizontal Pipe
1. Locate the proper height for the HMI and display so that it is easily accessible for user

2. Install the L-bracket to the analyzer by tightening down the (4) M6 slotted screws.
3. Install the U-bolt around the pipe at the proper height into the L-bracket and tighten the M8 nuts
4. Double check tightness of the screws and bolts

Horizontal Pipe Install - FRONT VIEW

1-1/2"to
2-1/4" pipe
or similar

Horizontal Pipe Install - TOP VIEW (4) 3/4” NPT
Back

|
|
|
|
L’ ' \J 16H Conduit |
IPorts T v ‘
£ e = - |
N T S i
y/ |
{ |
& |
> } /

a1 CD]\
<u@\ (2) M8 Nuts |
(4) M6 Slotted Screws

[

1-1/2"to
2-1/4" pipe
orsimilar

. 316 SS L-Bracket

316 SS Pipe
“Mount Bracket

-

Front

Figure I - OXY ViSO Horizontal Pipe Mount Example
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4.5.4 OXYVisor - Mounting directly to plate
SAVED FOR Direct Mount
Figure 12 - O@XY VisOr Direct Mount -
4.5.5 OXYvisor - Wall Mount Kit
LATCHING CAPTIVE SCREW
(3 ‘
o B 3] 2l
(o] [ | "
: H B
© ~ 9 O Ll
® o =
12.0" H
(305
® L
(@ i
® H TOP
B - 30"
CLOSED VIEW CLOSED VIEW 176}
FRONT SIDE o
o -— 8
| | ,
8
WALL MOUNT BRACKET (384) |
B5008-1225 &
\/ R E—
° I I !
L LL
MOUNT HOLES fo]
gast )
e
s OXYvisor WITH
o TOLERANCES| WALL MOUNT BRACKET
’ I aits [ ST |
9 [FRAGTIONAL|
OPEN VIEW RS
(TERMINAL ACCESS FROM FRONT)

Figure 13 - OXY ViSO Optional Wall Mount Kit
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OXYvisor Optical Oxygen Analyzer

4.6 Wiring - Power
4.6.1 Protective Ground (Earthing) Screw

The OXYvisor can be ordered with either 120-
240VAC input power or 24VDC input power.

Before connecting any electrical signal or power, a
protective ground on the analyzer enclosure must be
connected. Requirements for the Protective Ground
conductor are as follows:

* The protective conductor must be of equal or
greater size than any other current-carrying
wiring.

* The protective conductor must remain connected
until all other wiring is removed.

Figure (12) shows the Protective Ground screw
locations.

4.6.2 AC Powered Analyzer
Analyzer- Mains Suppl

Analyzer Rear View
(Rear Lid Removed)

Analyzer Side View

External Protective
Internal Protective Ground Screws

Ground Screws

Figure 4 - OXY ViSO Protective Ground Screws

Connections (AC Version

The OXYvisor control unit can operate using between 85-240* volts AC, 47 to 63 Hz. There is no power
switch or circuit breaker on the control unit, and it must be protected by installing it on a circuit-protected line,
with recommended maximum 1 amperes, with a switch or circuit breaker in close proximity to the control unit
and within easy reach of an operator. Mark the switch or circuit breaker as the control unit disconnecting

device.

Warning - Hazardous voltage and risk of electrical shock - make sure main power is shut off

prior to attaching wiring to analyzer.

AC Power

OXYvisor analyzers ordered with AC power input will have a termination board labeled with “Line”, “Neutral”,

and “Earth” (Ground) as shown in Figure (9).

Power Supply wiring requirements:

+ 24 to 12 gauge (IEC .500 to 2.00)

* Copper, stranded wire
e Minimum 300V Insulation

» Tightened (torque) to 0.5 to 0.6 Nm
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4.6.3 DC Powered Analyzer

Analyzer - Power Supply Connections (DC Version
The OXYvisor control unit can operate using 24 VDC +/-10%. When energized by mains the 24 V DC
supply must be from a Class2 or LPS source, OR that a fuse (1 A) will be required in the installation.

Please note that the 24VDC version of the analyzer is a 4-wire device. It has
ﬁD separate wiring for power and signal (not a loop powered device).

USEFUL INFORMATION

DC Power
OXYvisor analyzers ordered with DC power input will have a termination board labeled with “24VDC (+)”,
“24VDC (-)”, and “Earth” (Ground) as shown in Figure (10).

4.7 Wiring - Input/Outputs

Input / Output Wiring
All Input / Output wiring for the OXYVisor analyzer is located on the left side of the board as shown in Figure
(9) and (10). The wiring assignments are shown in Table (1).

Input /Output wiring requirements:
* 26 to 16 gauge (IEC .400 to 1.25)
» Copper, stranded wire

*  Minimum 300V Insulation

» Tightened (torque) to .22 to .25 Nm

weut,outpur - OXYvisor OXYvisor
B A Terminal & USB PORT INGUT-OUTRUT Tenminal A USB_PORT
] Terminal B [ ] Terminal B
S © Rsies oND | =il S Q Rst8s oD | =il
S D04~ S DO4-
S RS485- S RS485-
Q D04+ N D04+
S RS485+ N RS485+
® DO3- < j @ DO3- < j
N S |fPree v Doms S S e v oas
S IS PT100,PT1000 POLER S S PTLOO/PTLOCOR EOLER
O IS PT100,PT10004| 2 120240080 S S PTLOO/PTLOD0Y _ 24Y0C
N
N PT100 U+ Loz« S PT100 U+
S S oia Dot - Line S N 1o 001 - 24uDC (>
S O |lbias Dot + S O |lorss Do1+
@ @ 11— A02- Neutr al ® @ ® i1- A02- 24UDC (- ®
S A02+ N AD2+
Q pit+ S DI+
S Q al— AL~ Earth ® S Q Al A0~ EARTH ®
S AO1L+ S N ADL+
@ I pI+ I AL+
WARNING! RISK OF ELECTRICAL SHOCK WARNING! RISK OF ELECTRICAL SHOCK
* INSTALL IN ACCORDANCE WITH INSTALL IN ACCORDANCE WITH
NATIONAL & LOCAL CODES NATIONAL & LOCAL CODES
Figure 15 - AC Terminal Board - Located in Rear (Wiring) Compartment Figure I8 - DC Terminal Board - Located in Rear (Wiring) Compartment
AC TERMINAL BOARD POWER WIRING DC TERMINAL BOARD POWER WIRING
Label Terminal Description Function Label Terminal Description Function
Line Power 120/240VAC | 85-240* VAC 47/63Hz Input Power|  Line Power Wiring 24VDC (+)| Power 24VDC 21.6-26.4 VDC Positive DC Power Wiring
Neutral | Power 120/240VAC | 85-240* VAC 47/63Hz Input Power | Neutral Power Wiring 24VDC (-) | Power 24VDC 21.6-26.4VDC Negative DC Power Wiring
Earth Power 120/240VAC Earth Terminal Earth Terminal Earth Power 24VDC Earth Terminal Earth Terminal
Table 6- AC Terminal Board Power Wiring Table 7- DC Terminal Board Power Wiring
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INPUT / OUTPUT WIRING
Description Function
-NC- Not used Not used
DO4 - Relay Output 4 (24VDC, 0.05A pilot duty, 0.4A resistive load) Programmable, Isolated Relay Negative wire
< DO4 + Relay Output 4 (24VDC, 0.05A pilot duty, 0.4A resistive load) Programmable, Isolated Relay Positive wire
‘é- ' DO3 - Relay Output 3 (24VDC, 0.05A pilot duty, 0.4A resistive load) Programmable, Isolated Relay Negative wire, (Process Gas Relay if AutoCal is used)
'5' DO3 + Relay Output 3 (24VDC, 0.05A pilot duty, 0.4A resistive load) Programmable, Isolated Relay Positive wire,  (Process Gas Relay if AutoCal is used)
O EI DO2 - Relay Output 2 (24VDC, 0.05A pilot duty, 0.4A resistive load) Programmable, Isolated Relay Negative wire, (Span Cal Relay if AutoCal is used)
: 2 DO2 + Relay Output 2 (24VDC, 0.05A pilot duty, 0.4A resistive load) Programmable, Isolated Relay Positive wire,  (Span Cal Relay if AutoCal is used)
g_ E DO1 - Relay Output 1 (24VDC, 0.05A pilot duty, 0.4A resistive load) Programmable, Isolated Relay Negative wire, (Zero Cal Relay if AutoCal is used)
E 5 DO1 + Relay Output 1 (24VDC, 0.05A pilot duty, 0.4A resistive load) Programmable, Isolated Relay Positive wire, (Zero Cal Relay if AutoCal is used)
= AO2 - Analog Output 2 (4-20mA) Active Analog Output (Negative wire, Active 24 VDC)
AO2 + Analog Output 2 (4-20mA) Active Analog Output (Positive wire, Active 24 VDC)
AO1 - Analog Output 1 (4-20mA) Active Analog Output (Negative wire, Active 24 VDC)
AO1 + Analog Output 1 (4-20mA) Active Analog Output (Positive wire, Active 24 VDC)
Description Function
RS485 GND Serial Communication Modbus RS485 RTU Common Wire
RS485 - Serial Communication Modbus RS485 RTU Data Negative Wire
m RS485 + Serial Communication Modbus RS485 RTU Data Positive Wire
'5 PT100 V - PT1000 4-wire or jumper to next terminal PT100 4 wire RTD input, Drive Voltage negative wire (black)
-g' ' PT100/PT1000 - PT1000 Temperature Sensor PT1000 negative wire then jumper to PT100 - terminal above
S 2' PT100/PT1000 + PT1000 Temperature Sensor PT1000 positive wire then jumper to PT100 + terminal below
-~ 2Z PT100 V+ PT1000 4-wire, 3'rd wire or jumper to above terminal PT100 4 wire RTD input, Drive Voltage positive wire (red)
"é- E DI2 - Digital Input 2 (0 VDC) Powered Digital input, Negative Wire, Connect to external switch for remote Test Gas Insert
E 5 DI2 + Digital Input 2 (5 VDC) Powered Digital input, Positive Wire, Connect to external switch for remote Test Gas Insert
- DI1 - Digital Input 1 (0 VDC) Powered Digital input, Negative Wire, Connect to external switch for remote AutoCal Initiation
DI1 + Digital Input 1 (5 VDC) Powered Digital input, Positive Wire, Connect to external switch for remote AutoCal Initiation
Al1 - Analog Input (0 VDC, 4-20mA) Analog Input, Negative Wire, 24VDC Powered,. Programmable for Temperature or Pressure
All + Analog Input (24 VDC, 4-20mA) Analog Input, Positive Wire, 24VDC Powered,. Programmable for Temperature or Pressure

Table 8- Terminal Board - Input / Output - Wiring

4.8 Electrical Entries

Unused entries shall be closed with suitable certified Ex db blanking elements with a minimum
IP66 rating

4.9 Securing the Rear (Wiring) Compartment lid.

After wiring the power and any input / output connections and before powering up the analyzer,
the Rear (Wiring) Compartment lid should be installed and fully tightened. Follow the detailed
instruction found in Section 6.4.1.
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4.10 Sensor Connection Options

Barben Optical Sensors (BOS) connect to the OXYvisor through a fiber optic cable connection. The fiber
optic cable from the OXYvisor is easily mated to the BOS oxygen sensor via a finger-tightened SMA coupler
connection, located in the lower sensor junction box (J-Box). The BOS sensor types, FlexSense and SafeTap,
each have an option for an integral RTD that may be selected for convenience depending on the application
details and requirements. Both integral and external RTD’s can be connected to the OXYvisor through the
Rear (Wiring) Compartment and via the J-Box when the later connection is available. Figures 15, 16 & 17
show some common arrangements for the OXYvisor and BOS sensors.

4.10.1 BOS Sensor with Integral RTD via J-Box

When the BOS sensor is specified with an integral RTD, and the OXYvisor model is selected with Agency
Approval “2” or “3”, the RTD can also be connected through the J-Box via a Molex connector. See Figure 15.

The mating RTD Molex connection in the Junction Box is only available on OXYvisor

@D models with Agency Approval selection “2” or “3” (cULus CID2 and ATEX/IEC Zone 2 3G) per
OXYvisor Configuration - Product Model Selection, Table 3.

|
USEFUL INFORMATION

Integral RTD’s are located within the BOS sensor and may not give the desired accuracy in

ﬁn certain applications. Avoid using integral RTD’s in applications with large temperature changes
over short periods of time or in streams with low heat capacity (e.g. dry gas streams).

|
USEFUL INFORMATION

EXAMPLE - GENERAL ARRANGEMENT
OF OXYVISOR (General Purpose / Class |
Div. 2 / or Zone Il 3G) and BOS SENSOR
WITH INTEGRAL RTD

ANALYZER FIBER
OPTIC SMA
CONNECTION IN
J-BOX

ANALYZER RTD
MOLEX CONNECTION
IN J-BOX

FIBER OPTIC SMA
TO SMA COUPLER
P/N: B3907-1122

BOS OXYGEN SENSOR
RTD MOLEX CONNECTION
IN J-BOX

BOS OXYGEN
SENSOR FIBER
OPTIC SMA
CONNECTION IN
J-BOX

BOS OXYGEN SENSOR
WITH INTEGRAL RTD

(SEE BOS DATA
SHEET FOR OPTIONS)
Wi

w =T
—1 Il‘=“|!”!”“\l‘“ w BOSFLEXSENSE | ]

Figure I7 - BOS Sensar With Integral RTD Through Junction Box
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4.10.2 BOS Sensor with External RTD’s via J-Box

The BOS sensor is commonly specified without an integral RTD for gas phase applications. An external RTD
can be placed directly into the process and is preferred for accurate temperature measurement under various
process conditions (e.g. process with fast moving temperature, low heat capacity (dry gas) or T T is

Process _ ' Ambient

large). The external RTD can be connected through the J-Box (Fig 16) or through the Rear (Wiring) Terminal.

EXAMPLE - GENERAL ARRANGEMENT
OF OXYVISOR (General Purpose / Class |
Div. 2/ or Zone Il 3G) and BOS SENSOR
WITH EXTERNAL RTD

ANALYZER FIBER
OPTIC SMA
CONNECTION IN
J-BOX

ANALYZER RTD
MOLEX CONNECTION

IN J-BOX EXTERNAL RTD

FIBER OPTIC SMA

TO SMA COUPLER “ ‘
Pcassoris ™ T P00 T e

BOS OXYGEN SENSOR
RTD MOLEX CONNECTION
IN J-BOX

BOS OXYGEN
SENSOR FIBER
OPTIC SMA
CONNECTION IN
J-BOX

BOS OXYGEN SENSOR
WITHOUT RTD
(SEE BOS DATA

BOS-FLEXSENSE I ]

Figure 18 - BOS Sensor And External RTD through Junction Box

4.10.3 BOS Sensor with External RTD via Rear (Wiring) Compartment

For OXYvisor installations in Zone 1, where the model is selected with Agency Approval “1”, the BOS
sensor (as standard) is not allowed to be installed with integral RTD. An external RTD will be the standard
recommended installation. For this case, the RTD can be wired through the Rear (Wiring) Compartment as
shown in Figure 17.

EXAMPLE - GENERAL ARRANGEMENT
OF OXYVISOR (Zone | 2G) and BOS SENSOR
WITH EXTERNAL RTD

RIGID CONDUIT or Ex d GLANDS & CABLING

ANALYZER FIBER
OPTIC SMA
CONNECTION IN
J-BOX

FIBER OPTIC SMA f i
TO SMA COUPLER ] ] USER SUPPLIED RTD OR

X TEMPERATURE TRANSMITTER
PIN: B3907-1122 CERTIFIED FOR HAZARDOUS
AREA

BOS OXYGEN
SENSOR FIBER
OPTIC SMA
CONNECTION IN
J-BOX

BOS OXYGEN SENSOR

= (SEE BOS DATASHEET
= FOR OPTIONS)
2

Lo 8l
Figure 19 - BOS Sensor And External RTD or Zone |
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4.11 Hazardous Area - Installation & Control Drawings

4.11.1 Zone 1 - Group IIC - 2P0345
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Figure 20 - Zone | Hazloc - Installation Contral DWG - 2P0343 (p.l)

0 BARBEN

33

ANALYTICAL



Installation, Operation and Maintenance Manual

OXYvisor Optical Oxygen Analyzer

Section 4

Installation

£40¢7 a SIN 10292110
133HS 7 3718 7 308 7 3iva nm_u,umu_.mo
Sv€0de - J1OM'8  ASOAdY) ssFINN
ON ONIMYYa #003 | SQTIHS O _As NMvaa| s omony
07 L1-L62(5.L.) X3 005Z-26R(ELAd 90168 AN " Uosied on Feoamy
I WSL0TF Y
. 2500 % 000
TOSINAXO W040°F 00
¥O4 ON L4Vd SI0F O
SIONVHITOL
SM3IA QEVOE TYNINYIL ¥v3Y STHONINI
NOILYO01 SNOQHYZYH J0SINAXO SNOISNINIA

ONLdvd | NOILJIBOS 30/ VIN3LY
|
SNOISIAZS
GAdV]NM] NOILdI¥OS3a [ 3va A3y
ma | 5o 3SVI134 WILINI |“suzzion
S3000 WJ07 B TUNOILON
HLIM 3INYOH002Y NI TTWLISNI
MI0HS TYOTHLII3T3 40 MSTH jONINAUM
ol |
+1
+I08 Q S
@ Hldw3 —lo¥ - @ @
+110] S
©0079 +204 S
ONIFIM @ v =5 2an+2] 20w -110 S S
1NdNI +z10 @
¥3mod +100 o Q S
c+> 20n+2| -100 S
+n 0071d S
+zoa S
_zoq[rO00 8 001Ld S S
eop| 000 e 00TLd S
con -n 00TLd S S
+58+st S S
+£00 Q
o0 -G8ksd ) S
ON9 G8+SY S
—IN S I
Tdod &sn
JOSTAAXD ﬁ;nggxgai 7

,|1

ONIFIM 0078 TO¥.LNOD ANV
‘AV13Y "HWILLINSNVYL ‘NOILYOINNWNOD

(@3AOW3Y ¥O0Q)
XO8 NOILONNF 40 M3IA LNO¥S

(@3anowW3d ¥O0Q)
LNINLEYANOD TYNINYIL
JYNSOTONT 40 MIIA ¥V

“4OLONANOD ¥3ddOO A3ANVYLS 'OMY ¥Z2 OL 91

ONIYIM TOYLNOD ANV AV13Y “YILLINSNVYHL ‘NOILYOINNWNOD
"HOLONANOD ¥3ddOO AIANVYLS 'OMY L OL 2l *ONIMIM ¥IMOd
‘WNININIA ‘NOILYINSNI AOOE IAVH LSNIN ONIYIM @1314 TV

}

NOILO3INNOD
Ol1dO ¥3did

IVNINY3L ¥OLONANOD
JAILOTLO¥™d TYNYILNI

IYNINY3L YOLONANOD
3AILOTL0Hd TYNYILX3

NOILdO OV

S3000 WI01 8 TUNOILUN
H1IM 3INYOHOOOY NI TTYLSNI
MO0HS WITHLOITI 40 XSTH [ONINZGHM
] |
-
+108 ) S
Uraeg| -19 S
-10Y o S Q
N
puelepic] +Z0y S
ONIFIM e 20w S S
1NdNI +z10 @
¥3mod +100 i ) Q
suTy -100 S
+0 0011d S
+200 S
o Al 20g|7O00 1407 00TLd S S
d3Mod eop| 000 T4d700TLd S
-
-n 001Ld S S
IS -e0a S
+98+Sd S
+400 S
00 -G8+SH S S
- ON9 G8+SY S
“IN S I
1g0a asn L
JOSTAAXO 7538 1NaNT

,|1

ONIFIM 0078 TO4LNOD ANV
‘AV13Y "HILLINSNVYL ‘NOILYOINNWNOD

IVNINY3L HOLONANOD
3AILOFLOHd TYNYHILNI

Figure 21 - Zone | Hazloc - Installation Contral DWG - 2P0343 (p.2)
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Figure 22 - Zone | Hazloc - Installation Control DWG - 2P0345 (p.3)
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Figure 23 - Zane 2 HazLoc - Installation Control DWG - 2P0348 (p.)
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Figure 24 - Zone 2 Hazloc - Installation Contral DWG - 2P0346 (p.2)
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Figure 25 - Zone 2 Hazloc - Installation Control DWG - 2P0346 (p.3)
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Figure 26 - Class | Div. 2 HazLoc - Installation Contral DWG - 2P0333 (p.l)
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Section 5 - Operations

5.1 Operations Overview

All programming of the OXYVvisor analyzer can be accomplished either through the keypad or through

the OXYVvisor software provided with the unit. This portion of the instruction manual will provide the basic
operation of the keypad, related menus and an overview of the menu flowcharts. Each menu item will then be
described in-depth in the related Menu Descriptions.

5.2 HMI - Keypad Overview

Infrared buttons are used to access the OXYvisor display, menus and sub-menus. These unique buttons
accurately detect a finger or other object through the display window of the analyzer. While the buttons are
easy to adapt to, users may practice placing their finger in front of the button then moving it back slightly to get
the best results.

The infrared buttons are not activated nor interfered with, from sunlight. However, if mounting
outdoors, the use of a sun-shade, or other device, to keep direct sunlight away from the keypad,
is highly recommended, to ensure long life and great action.

5.3 HMI - Keypad Overview

Keypad functions are as follows:

Esc @ : Access sub-menus from main display. Moves digit to left when changing numeric values.
Up Arrow 4 : Moves backwards in sub-menus. Scrolls up in list. Increases numeric values.
Down Arrow §: Moves forward in sub-menus. Scrolls down in list. Increases numeric values.

Enter m: Accepts entered values. Moves digit to right when changing numeric values.
Rotates through the Main Display viewing options

{) SORSEN

Oxygen 01/06/2017 10:55 AM

IACTIVE AREA
For Key Activation
% 02 ¢ | 850.9 mBar Place finger onto (near)

glass at rectangle, then

2 O . 946 67.9°F lift finger off/away.

w000

I OXYvisor

AMETEK
ESC

<1

t*

¥

OXYvisor KEYPAD & LED DISPLAY
Figure 29 - OXY ViSO HMI Keypad and LED Display
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5.4 Main Display Viewing Options - Overview

The OXYvisor has 4 main viewing screens shown in Figure 30. These screens can be scrolled through by
pushing the ENTER button. To enter the sub-menus simply push the ESC button.

Primary Main Display: This display has the largest displayed Oxygen Value and Oxygen Unit along with
temperature, pressure, date and time. It is the most typical for a field analyzer.

Alternate Main Display: This display includes additional diagnostic and useful information such as Phase Angle,
Amplitude (signal strength) and the user selected Sample Rate.

Input/Output Display: Convenient screen to confirm status of all the inputs and outputs states or values into and
out of the analyzer. For example, the mA values for AO1, AO2 and Al can be observed along with any of the
relay states.

Main Trend Display: Allows graphing two PV pairs of parameters vs time. A good tool for diagnosing
phenomenon on-site and in real time.

5.5 Sub Menu Screens - Overview

There are five sub-menus and an error code glossary which can be accessed.

Measurement & Units: This sub-menu is used during primary setup of the analyzer. It provides selection of the
BOS sensor type, units of measure, sample rate, signal intensity and other important parameters needed for
accurate measurement.

Calibration: Factory calibration, manual and AutoCal values are setup within this sub-menu. External
temperature and pressure input calibrations are also located here.

Input Output: All analog signals, relays outputs, and digital inputs are programmed within this sub-menu.

Diagnostics Test Security: This sub-menu provides access to test functions for relays and analog output trim.
Time/date setup, security passwords for all sub-menus. Firmware update and analyzer reset.

Datalogging: Error log and Calibration logs can be viewed here. Data logging to a USB memory stick can be
setup through this sub-menu.

Error Codes: This sub-menu provides a listing of all possible error codes within the analyzer thus aids in
troubleshooting errors that might occur during setup and operation.

@D The Sub-Menu Screen may be secured by requiring use of a code for access.

USEFUL INFORMATION
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MAIN DISPLAY (FOUR VIEWING OPTIONS)
Oxygen 01/06/2017 10:55 AM Alternate Main Display Input/Output Display PYRRN]20.948 % 0, 67.9°F shsom21s
- 2. Analog Out 2 0.0mA (N.A) i
20946 . 3 Analog n I —
| <XV T e 4 RlayOul] S
=000 Pres 5. Relay Out2 Open (Cal) | i
Primary Main Display Alternate Main Display Input/Output Display Main Trend Display
Measurement| | Calibration | | Input Output
& Units | '
Diag-Test || Datalogging | | Help Error
Sec-urity f— Codes
[e] | B¢ || ®

SUB-MENU OPTIONS

Figure 30 - Main Display (Four Viewing Options) and Sub-Menu Options

(1) Oxygen measurement value

@ The Oxygen Units can be temporarily changed
via the # and # arrows for convenience. This
does not affect the 4-20 output. The units will
reset to the selected parameter upon exiting the
screen.

@ Date MM/DD/YYYY and 12 hr clock (am/pm)

®

5.6 Main Display - Functions and Use

01/06/20/17 10:55 AM
% 02 )| 850.9mBar—— @

@ Pressure - Measured and Compensated

=000 @ Temperature - Measured and Compensated

Error Code - Will show any error value. If multiple
errors exists it will sequentially show each of them.
“0” indicates good operation with no errors.
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5.7 Alternative Main Display Details - Functions and Use

Alternate Main Display
@5 VAl 20.948 %02 |[HERS 29.34°16)

O lsompe IR o
(3){Temp Error
O 850.9 mBar

5.8 Main Input / Output Display - Functions and Use

Input/Output Display

. Analog Out

2. Analog Out2 (2 S X3V WY
3. Analog In

1 RelayOut

Open(Cal)

5. Relay Out2

5.9 Main Trend Display - Functions and Use

O (4) ®

N\
XACIN020.948 % O, 67.9°F 3h50m 21s

@—:- 100% O, 212°F :—@

@ Oxygen measurement value

@ Sample Rate - The current user selected
Sample Rate. This programmable rate
determines how often the measurement is taken.

@ Temperature- Measured and Compensated
@ Pressure - Measured and Compensated
@ Phase Angle - Measured Phase Angle

@ Amplitude - Indicates Signal Strength

@ Error - Will show any error value.

Time - via the 24 Hour Clock

@ Analog Out 1 - Indicates the AO1 mA output for
the related PV. This example shows, 17.49 mA for
Oxygen.

(2) Analog Out 2 - Indicates the AO2 mA output for
the related PV. This example shows, 0.0 mA for
N.A. (Not applicable) for a channel not set up.

@ Analog In - Shows the measured mA input from the
Temperature or Pressure transmitter.

@ Relay Out 1 - Show Status of the Relay as Open/
Closed. This example shows an Open (cal) which
indicates relay is not active, and is dedicated to
AutoCal.

@ PV’s vs time - Using the up and down arrows you
can select a combination of different PV’s vs time to
be graphed. Example show O, and Temp

PV1 Scale - This shows the PV, value and unit
for the left Y axis of plot (solid line).
(3) Pv2 Scale - This shows the PV, value and unit for
the right Y axis of plot (dashed line).

@ Measured Values of PV1 and PV2 - Shows the current
measured values of the selected parameters.
@ Plot Time - Amount of time shown on graph

@ PV’s vs Time - The solid line is PV1 (left Y axis)
and dashed is PV2 (right Y axis)

‘ BARBEN
ANALYTICAL
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OXYvisor Optical Oxygen Analyzer

5.10 Overall Menu Flowchart

Measurement|
& Units

Oxygen User Defined
Sensor Type Constants

Media Gas Phase Oxygen

Measurement

Aqueous Liquids
(Contains Water)

Correction For Dissolved Salts

Salinity Concentration Input

Humidity Present (> 50%)

Std Pressure Compensation
(Ideal Gas Law)

Non-Aqueous Liquids
(No Water)

(Natural Gas Only}

Non-Compressible Liquids
¥

¥

[ **Compressible Liquids ]

[ **AGI Compressibility }
)
(

**Equations of State ]

[Oxygen UnitsH ppm Oxygen (gas) ]

%0Oxygen (gas)

% Air Saturation (gas)

ppm Oxygen (Liquid)
ppb Oxygen (Liquid)

Compensation Units Temperature Units

Process Pressure Units
(Absolute)

Oxygen [ "

Sample Rate Auto Adjust H Normal Simple Rate ]
Manual Max Sample Rate
Adjust

Change for Max Sample Rate
10 - 100%

[*Pulse Length]-»[ *Automatic ]

*Manual Adjust

Signal
Intensity

*Only accessible in advanced

Figure 31 - Programming Menu Flowchart

**Only Accessible in Software

inches H20

Calibration
Basic Setup

Advanced
Setup

Last Cal
Status
Factory 02

Sensor
Calibration

Enter Zero Phase Angle
Enter Span Calibration Point
Enter Span Cal Phase Angle

Enter Calibration Temperature

Enter Atmospheric Pressure
Send Factory Cal Data

Single Point Calibration H

Zero Gas Calibration ]
Span Gas Calibration \npxg Span
as

[ Two Point Calibration H Zero Gas Calibration ]

¥ ¥
{is Humidity Present During Cal] (__Span Gas Calibrafion )-—{ ‘”p‘gass"a”

Use Ambient Pressure Sensor|

Manual Pressure Input

Enter Temp

*Auto 02
Calibration
Setup

Description

Schedule (1¢!, 21, 31, 41)
Calibration

Is Humidity Present During Cal

Use Ambient Pressure Sensor,

(el Calibration Time and Interval HTlme Calibration Should Occur]
Frequency ¥

[Imerva\ Between Calibrations ]-P[Time Calibration Should Occur]
Time to Next
Calibration

Manual Pressure Input

Enter Span Gas Value

Enable Auto Calibration

* Only accessible in advanced

S Start Auto Calibration — 15t
Auto Tim
Calibration
Start Auto Calibration
Press Esc to Stop AutoCal
a PT100/ PT1000 RTD
Sensor P
- Calibration
Calibration

Pressure Sensor Analog Input

Data Trend
Setup

*Pressure Calibration
Sensor OR el
Callbration | (rbient Temperature Sens
Calibration
Datalogging
((Datalog }{_ Staws }»(__Startdatalogging )
Stop data logging
Donad
Log File -
txt Delimited File
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Input Output
Security
Output Hold System 'SIN, Model#, FW Version
Action Overview MFG Date, E-mail
Initiate Test Gas Insert H Start Test Gas Insert)
; L2
PT100 Sensor (4 Wire)
PT1000 Sensor (2 Wire) SetDate > SetTime }»{ AM/PM )
Temperature - Enter 4mA Temperature Value Display
External Analog Input Contrast
Temperature — Manual Input Enter Zom\ZLimperature (_Backlight _»(Backlight lime-outHﬂOs, 30s, 60s, 5min, never)
S(:nr:zrsrr:eut Ambient Pressure Sensor (seaurty Jo{ — LiCk'Om
p ( Al o{ Enter Code )
Pressure - External Analoy ¥
Input 9 Enter 4mA Pressure Value [ &;Unit Submena}s{ Enter Code )
Enter 20mA Pressure Value [ Calibration Submenu ]-»[ Enter Code ]
Pressure — Manual Input ¥
[ Input / Output Submenu H Enter Code ]
([Diag Test Security Submenu }»{ Enter Code ]
Analog Enable Analog Output
Output (1&2) nable Analog Outpu [ Datalogging Submenu H Enter Code ]
- !
[ Oxy*gen H Linear  } Enter 4mA 02 Value nalog
t
Process Temperature Bi-Linear Enter 4mA 02 Value Enter 20mA 02 Value Om?;; m
(182)
Phase Angle Enter 20mA 02 Value Relay
" " " (10 4) Test
Intensity Bi-Linear Point (mA)
Bi-Linear Point Oxygen Rela
Reading (1104) Test
("Output Signal Critical Fault }»{ Fault Direction F{High (20mA) )
k2
("Enable NAMUR Signaling ] (_Low (4mA) ]
tal Quiput Oxygen Set-Point
(1t04) 3
Error Code Normal State Signal intensity too low. Check process gas. )
Signal intensity too high. Turn LED down. )
Co*de Ambient Pressure reading is out of range )
Actuate on Low Oxygen / - —
Auto Cal - (Relays 1,2,3) (Normal State]»{_ Open ) ((Deadband Temperature | Pressure Zero phase angle s out of allowed limits. Check..)
Span phase angle is out of allowed limits. See )
Actuate on Low Oxygen /
Temperature / Pressure .
Digial ot Digtel Iput 1- Auto Cal i
Analog Output 2 is open. Check wiring. Note...
[D\gital Input 2 - Test Gas InsertH Time period for Test Gas ] @ ( e 2 4 )
( Define which output (D01 - Zero Gas)
DO2 - Span Gas|
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5.11 Sub-Menu - Measurement & Units Flowchart

Measurement
& Units

Oxygen User Defined
Sensor Type Constants
A\ 4
- Gas Phase Oxygen ] [ — 5
Media )'F‘ Measurement | > Humidity Preisent (>50%) ]
L2
- Std Pressure Compensation
Aqueous Liquids }_’{ , , ‘
‘ (Contains Water) Correction For Dissolved Salts) (Ideal Gas Law)
[ Salinity Concentration Input ] v
v
— **AGI Compressibility
Non-Aqueous Liquids }_’{ y - — ( ’
‘ (No Water Non Compre+s5|ble Liquids ] (Natural Gas Only)

( **Compressible Liquids ) ([  *Equations of State |

** Only Accessible in Software

Y
[Oxygen Units]->[ ppm Oxygen (gas)
v

%0Oxygen (gas)
v

hPa (gas)
v

ppb Oxygen (Liquid)
¥

]

[ J

[ J

(% Air Saturation (gas) |
2

[ ppm Oxygen (Liquid) ]
2

[ J

[ ]

hPa (gas)

A

ompensation Units ]——»[ Temperature Units Fahrenheit
v
Process Pressure Units

(Absolute)
inches H20

O ¢

A4

Oxygen .
Sample RateH Auto Adjust ]->[ Normal Salmple Rate ]

Manual ( Max Sample Rate )
Adjust

[Change for Max Sample Rate]

v
Signal
Intensity 10- 100%

(*Pulse Length}»{ *Automatic |

* Only accessible in advanced
*Manual Adjust

Figure 32 - Sub-Menu Measurement & Units Flow Diagram
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5.11.1 - Measurement & Units Overview

The Measurement & Units sub-menu is used during primary setup of the analyzer. It allows selection of the BOS
sensor type (BOS1, BOS2, BOS3 or custom), process media (gas or liquid), oxygen units, compensating units
(temp and pressure), sample rate, and signal intensity needed for accurate measurement within a specific
application.

5.11.2 - Measurement & Units Overview - Oxygen Sensor Type

Select Oxygen Sensor Type: BOS1, BOS2 or BOS3 sensor ranges. The sensor tag will show the sensor type
within the model number.

Sensor Type | Description GAS PHASE % 02 Liquid Phase
BOS2 High Range 0 to 25% 0 to 45 mg/L (ppm)
BOS1 Mid Range 0to 5% 0to 2 ppm

BOS3 Low or Trace Range | 0to 0.0300 % (300 ppm O,) [ Not used in Liquids

User Defined Constants are for special applications and should only be used with factory
recommendation.

Changing Sensor types may change other settings to their defaults if they conflict with
@_’) current settings. For example, changing to a BOS3 low range gas sensor from a BOS1 set
to measure dissolved oxygen in aqueous phase will change the units, the media type and
4-20 output to default BOS3 values.

5.11.3 - Measurement & Units Overview - Media

The Media selection defines the phase in which the oxygen measurement is made. Gas Phase (ppmv),
Aqueous liquid (dissolved oxygen) and Non-Aqueous liquid (dissolved oxygen) selections are available.

Gas Phase Oxygen Measurement:
Select this when measuring % to trace (ppm) level oxygen in gas samples or gas processes.

Humidity Present (>50%) - Default is NO. Only select YES, if special calculation for dry basis measurement
is required. The analyzer will calculate the dry O, basis by accounting for the expected water vapor based
on 100% H,0 saturation and the measured temperature. For most cases, it is useful to know the actual O,
concentration under the wet process conditions.

Std Pressure Compensation - This selection calculates the oxygen concentration (% mole or % volume)
from the measured oxygen partial pressure utilizing the ideal gas law. This is the proper selection for most all
OXYvisor applications, with the exception of in-situ, in-line installations, in high pressure applications that
are more than 300+ psig, 20 Bar. See Appendix A.1-1

AGI Compressibility - For measurement in high pressure systems (>300 psig, 20 Bar) a more advanced
calculation to account for molecular interactions, non-ideal behavior is available. The calculation uses AGI
compressibility data, based on stream composition provided by end user. The AGI compressibility data can
only be inputed via a PC from the OXYvisor’s OxygenAnalyzer Software. See Appendix A.1-2.

Aqueous Liquid (Contains Water) - D.O. Measurement:

Select this for measuring ppm (mg/L) or ppb (ug/L) dissolved oxygen in aqueous solutions. This selection will
convert the partial pressure of oxygen measurement to concentration based on the Bunsen Correlation and the
option for a dissolved salt correction. See Appendix A.2.
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Correction for Dissolved Salts - For high accuracy at medium to higher ranges of dissolved oxygen in
solutions with high salt concentrations, enter the Salinity Concentration in ppt (0/00).
Non-Aqueous Liquid (No Water) - D.O. Measurement:

The OXYvisor can provide a relative and repeatable concentration measurement for non-aqueous liquids.
The sensor is capable to measure the partial pressure of several non-aqueous solutions such as Ethanol,
Methanol, hydrocarbons and others. Please consult factory.

ﬁl_) The average and normal salinity of seawater is 35 g dissolved salt / kg sea water which is
commonly written as 35 parts per thousand or 35 o/00 or 3.5%.

5.11.4 - Measurement & Units Overview - Oxygen Units

Oxygen Units

User can select the preferred measurement units for the oxygen measurement. The available units are
dependent on the Sensor Type and Media selection.

Sensor Type | Media (Phase) Units Available
Gas Phase ppm O,
BOS3
Aqueous/Liquid Phase Not Available
BOS1 Gas Phase ppm O,, % Oxygen and hPa
Aqueous/Liquid Phase ppm Dissolved Oxygen, ppb Dissolved Oxygen
Gas Phase % Oxygen
BOS2
Aqueous/Liquid Phase ppm Dissolved Oxygen, ppb Dissolved Oxygen

Table g - Oxygen Measurement Units by Sensor Type
5.11.5 - Measurement & Units Overview - Compensation Units

Compensation Units
User can select the preferred measurement units for the secondary PV’s, temperature and pressure.

Temperature Units - Available as either °C or °F

Pressure Units (Absolute) - Available as either mBar, inches H20, Bar, Torr, PSI

5.11.6 - Measurement & Units Overview - Oxygen Sample Rate

Oxygen Sample Rate

User can select the required Sample Rate base on the application requirements. Slower sample rates
(longer intervals between measurement) will give less drift on longer sensor life. See Appendix 3 for general
estimations of drift vs Sample Rate.

Manual Adjust - Enter the sample rate in seconds. Default is 30 seconds. (Range = 2 to 3600s)

Auto Adjust - Allows for a Normal Sample Rate (set to a slow rate) to extend sensor life and reduce drift,
however, upon detecting a step-change, (magnitude determined by the end-user) will automatically adjust
to a Max Sample Rate (fast sample rate) to better measure the event. Once stability is observed again for the
duration of the Normal Sample Rate, the measurement will return to the Normal Sample Rate.
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Normal Sample Rate (2 to 3600s): Enter the Normal Sample Rate when process is at steady state.
This will be the longest interval between measurements.

Max Sample Rate (2 to 3600s): Enter Max Sample Rate when the process experiences a step
change. This will be the shortest interval to track a dynamic process change.

Change for Maximum Sample Rate: Enter the desired magnitude of the step-change required to
trigger the Max Sample Rate (oxygen unit is dependent on Sensor Type and Settings).

If Auto Adjust is chosen and the step-change is small, then the Sample Rate will normally be in
the fast, Max Sample Rate mode and will not be an advantage with regards to drift and sensor
USEFUL INFORMATION I Ifetl me -

5.11.7 - Measurement & Units Overview - Signal Intensity

Signal Intensity

User can set the Signal Intensity of the LED (10-100%). The default values are based on the sensor selection
and the FlexSense and SafeTap body styles. If the user has a FiberSense the signal Intensity will likely need
to be turned down. Recommended Signal Intensity are shown in table below.

Recommended Signal Intensity

Sensor Type
FiberSense FlexSense/SafeTap (Default)

BOS2 8% 15%
BOS1 25% 50%

BOS3 50% 85%
Table 10 - Signal Intensity by Sensor Type

Changes to SIGNAL DATA may affect the measurement performance and lifetime of the sensor.
Please consult the OXYvisor manual for a detailed explanation of when to change these

CAUTION settings and what the recommended values would be for different cases.

If the OXYVisor is displaying a X22 error, “Signal intensity is too high” decrease the

INTENSITY (signal strength) until the error goes away immediately! Failure to do so will cause

damage to the sensor. Consult OXYvisor manual for further details and suggestions on
CAUTION properly setting this parameter.

5.11.8 - Measurement & Units Overview - Pulse Length

Pulse Length

This feature is only available in advanced mode. The Pulse Length should be left in Automatic unless
discussed with the factory. The Pulse length can be adjusted to increase measurement accuracies in specific
applications.
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5.12 Sub-Menu - Calibration
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Figure 33 - Sub-Menu Calibration
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5.12.1 - Calibration Overview

The Calibration sub-menu is used to calibrate the sensor. For highest accuracy and performance validation the
factory recommends a two-point calibration with an appropriate Zero and Span gas. The two-point calibrations
can be performed manually or via AutoCal routine (the latter requires an AutoCal panel with solenoids). The
analyzer also allows for single-point calibrations of either the zero or span gas. This allows flexibility if only one
calibration gas is available or for special case applications. A Factory O, Sensor Calibration is also available
for the case when no gases are available and a sensor has been sent from the factory with calibration data.

Calibration Gas - The Zero Gas should be high quality Nitrogen or any other , non-reactive gas with
zero oxygen content. Depending on the sensor selection, the range and the application, the nitrogen should
be of high purity. The Span Gas should be selected based on the sensor type and the customer requirements.
See Tables X and Y for general factory recommendations.

Sensor Low Limit of Zero Gas Purity Sensor Full Range Span Gas
Type Detection Recommendation Type J Recommendation
BOS2 300 ppm 99.99%  Nitrogen BOS2 0t025% O, 20.95% O,
. 1t02% O, or
0, 0, 2
BOS1 20 ppm 99.999%  Nitrogen BOS1 0t05% O, 80 - 100% Critical Value
BOS3 0.5 ppm 99.9999% Nitrogen BOS3 0t0 300 ppm O, | 80-100% of Critical Value
Table 1 - Zero Calibration Gas by Sensor Type Table12 - Span Calibration Gas by Sensor Type

5.12.2 - Calibration - Last Cal Status

Last Cal Status
The Last Cal Status shows the value recorder during the last successful calibration:
Date, Time, Phase Angle, Pressure, Temperature, Amplitude and Stability (during AutoCal).

ﬁD If a single point calibration is performed, the previous data of the non-calibrated Span or Zero
stays the same.

USEFUL INFORMATION

5.12.3 - Calibration - Factory O, Sensor Calibration
Factory O, Sensor Calibration

This calibration routine allows for entry of the factory calibration data for the sensor without performing a
field calibration. This is convenient for start-ups or new sensors, however it is always recommended for field
calibration via two-point method with certified test gases for highest accuracy.

Enter the Factory Calibration Information from the Sensor Calibration Sheet.

Once the data is entered Send Factory Cal Data will implement the newly entered information.

l BARBEN 53

ANALYTICAL



Installation, Operation and Maintenance Manual
OXYvisor Optical Oxygen Analyzer

5.12.4 - Calibration - Manual O, Calibration
Manual O, Calibration

The Manual O, Calibration allows for Single Point (Zero or Span) or Two-Point Calibration (Zero & Span). The Two-Point
calibration is just a combination of the Single-Point Zero and Span Calibrations that are detailed here in step-
by-step instructions.

Cal-Temp - The calibration temperature can be chosen as ON or OFF. Select ON if the temperature
sensor (Pt1000/Pt100 RTD) is working and accurately measuring the calibration gas near the oxygen sensor
tip. If there is no temperature sensor input or if it is not located in the calibration gas stream near the sensor
then select OFF and manually enter the temperature.

5.12.4.1 - Manual Cal - Single Point Calibration - (Zero Gas) Step-by-Step
Step 1. Via the OXYvisor HMI enter the calibration routine Calibration Menu/Basic Setup/Manual 02 Calibration

Step 2. Introduce Zero Gas - Isolate the sensor from the process or environment and begin flow of the high
quality Zero Gas (e.g. Nitrogen) past the oxygen sensor tip. The sensor measurement technique and accuracy
is independent of flow-rate as it has no membrane, diaphragm nor does it consume oxygen. However the
factory recommends a flow-rate of around 1.5 SLPM with a minimum of 0.5 SLPM to overcome any oxygen
ingress from diaphragms (regulators, etc) and elastomer seals (rotameters, etc.).

Step 3. Select the Cal-Temp ON or OFF. If OFF, enter the correct calibration temperature.
Step 4. Select Single Point Calibration.
Step 5. Then select Input Zero Gas Nitrogen

Step 6. The screen will show “Zero Gas (Nitrogen) Live Values.” The displayed oxygen value (PV) and secondary
PV’s are now active and will shown the oxygen value as it approaches zero. If the sensor is out of calibration
it may not fully reach zero. Once the Phase Angle, Temperature and Pressure have become stable, press
ENTER to Store the calibration.

Note: The values should be steady and not trending up or down.
Phase Angle Stability: +/- 0.1° , Temp = +/- 0.2 °C

Note: The 4-20 mA outputs are held once the calibration screens are entered. They are released
to the process measurement once exiting the calibration screen or after time-out from inactivity.
5.12.4.2 - Manual Cal Single Point Calibration - (Span Gas) Step-by-Step
Step 1. Via the OXYvisor HMI enter the calibration routine Calibration Menu/Basic Setup/Manual 02 Calibration

Step 2. Introduce Span Gas - Isolate the sensor from the process or environment and begin flow of the Span
Gas past the oxygen sensor tip. The sensor measurement technique and accuracy is independent of flow-
rate as it has no membrane, diaphragm nor does it consume oxygen. However the factory recommends a
flow-rate of around 1.5 SLPM with a minimum of 0.5 SLPM to overcome any oxygen ingress from diaphragms
(regulators, etc) and elastomer seals (rotameters, etc.).

Step 3. Select the Cal-Temp ON or OFF. If OFF, enter the correct calibration temperature.
Step 4. Select Single Point Calibration.

Step 5. Select Enter Span Gas 02 Concentration and then enter the oxygen value of the Span Gas (Save and
Exit). The analyzer will always recall the entered Span Gas value until changed.

Step 6. Select Input Span Gas
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Step 7. The screen will show “Span Gas O, Live Values.” The displayed oxygen value (PV) and secondary PV’s
are now active and will show the oxygen value as it approaches the span gas value. If the sensor is out of
calibration it may not read the precise span gas value.. Once the Phase Angle, Temperature and Pressure
have become stable, press ENTER to Store the calibration.

Note: The values should be steady and not trending up or down.
Phase Angle Stability: +/- 0.1° , Temp = +/- 0.2 °C

Note: The 4-20 mA outputs are held once the calibration screens are entered. They are released
to the process measurement once exiting the calibration screen or after time-out from inactivity.

Step 8. Exit via the Escape Key back to the main measurement window.

5.12.4.3 - Manual Cal - Two-Point Calibration - Step-by-Step

Two-Point Calibration [Factory Recommended] - This is virtually a combination of the Single-Point Zero and Span
Gas calibrations with an additional rule that all steps must be completed successfully to save and use the
calibration.

Step 1. Via the OXYvisor HMI enter the calibration routine Calibration Menu/Basic Setup/Manual 02 Calibration
Step 2. Select the Cal-Temp ON or OFF. If OFF, enter the correct calibration temperature.

Step 3. Follow the Single Point Calibration (Zero Gas), Steps 2 through 6 of section 5.12.4.1

Step 4. Follow the Single Point Calibration (Span Gas), Step 2 then Step 5 through 8 of section 5.12.4.2

5.12.5 - Calibration - Auto O, Calibration Setup

Auto O, Calibration Setup

To setup the OXYvisor for Auto-Calibration (AutoCal) there are some additional hardware requirements.

* (QTY 3) Low-Watt Solenoid Valves to operate the Auto-calibration panel. One solenoid for the process
isolation valve and two for the calibration gases, zero and span.

» External Power Supply with proper Area Classification to power the solenoids. The OXYVisor has non-
powered on/off digital relays to control the AutoCal routine.

The AutoCal setup can be setup via the HMI, however it is fairly tedious and it is recommended to use
the OXYvisor OxygenAnalyzer software provided with the analyzer to set up this routine. Refer to the
OXYvisor Software Instruction Manual for detailed setup instructions.

Basic Arrangement and Wiring Details for an AutoCal panel with the OXYVvisor is shown in Appendix

5.12.6 - Calibration - Temperature Sensor Calibration
Temperature Sensor Calibration
It is normally not necessary to calibrate the temperature sensor. However, if there is an offset the temperature

sensor can be calibrated via a Smart Calibration routine. The routine allows for either a 1-point offset
adjustment or a 2-point offset and slope adjustment.

The analyzer always performs an offset unless a successive calibration is performed with a 15° C differential
from the first and then is automatically adjust the slope. Details of the calibration logic are shown here:
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= Temperature customer knows to be correct
= Temperature from RTD
= Corrected temperature (T

actual

actual

measured

) from last calibration. Default is 25°C for first time calibration.

last

If T -T < 15°C then the difference between the two temperatures is applied across the entire

actual measured

temperature measurement range of -15 to 100°C (5 to 212°F). Additionally, T__ should be stored as the last
reference point for the temperature calibration.

If T - T, 2 15C then the calibration line should be redrawn (see in green above). The slope of this line

actual last

can be determined by the two temperature values. Graphically it is shown to the below.
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Figure 34 - Temperature Sensor - Smart Calibration
5.12.7 - Calibration - Pressure Sensor Calibration
Ambient Pressure Sensor Calibration

It is normally not necessary to calibrate the ambient pressure sensor. However, if there is an offset the ambient
pressure sensor can be calibrated via a Smart Calibration routine. The routine allows for either a 1-point offset
adjustment or a 2-point offset and slope adjustment.

The analyzer always performs an offset unless a successive calibration is performed with a <250 mBar
differential from the first and then is automatically adjust the slope. Details of the calibration logic are shown:

P, = Pressure customer knows to be correct

neasureg — Fressure from Atmospheric Pressure Sensor on circuit board
P.. = Corrected pressure (P, ) from last calibration. Default is 1013 mbar for first time calibration.
IfP_ o = Pressuea < 290 mBar then the difference between the two pressures is applied across the entire
pressure measurement range of 500 to 2000 mbar. Additionally, P, should be stored as the last reference
point for the Pressure calibration.
If P - P 2 250 mbar then the calibration line should be redrawn (see in green above). The slope of this

actual st

line can be determined by the two pressure values. Graphically it is shown above.
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Figure 35 - Pressure Sensor - Smart Calibration
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Input Output

1]

5.13 Sub-Menu - Input / Output Flowchart

Input Output
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v
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Figure 36 - Sub-Menu Input/Dutput Flow Menu
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Input Output

1]

5.13.1 - Input / Output - Overview

The Input/Output menus allow for setup and configuration of the temperature sensor input, pressure sensor
input (analog input), analog outputs, digital outputs, digital input.

5.13.2 - Input / Output - Output Hold Action
Output Hold Action:

This screen allows user to set the Auto Time-Out (1 - 99 min) function. When the user enters any of the sub-
menu screen via the HMI, the 4-20 mA output is held. The Output Hold Action determines how much time after
inactivity at the HMI to automatically time-out and exit back to the main and alternate measurement screens
and release the hold on the 4-20 mA.

5.13.3 - Input / Output - Temperature Input

Temperature Input:

This screen allows user to select the temperature input from either a RTD (PT100 or PT1000), Temperature-
External (Analog Input) and Manual Input.

RTD (Pt100 or Pt1000) - Default is PT1000.

Temperature-External (Analog Input) - This selection will assign the Analog Input (Al) as the temperature
input. A 4-20 mA temperature transducer or transmitter is required
Enter the 4-mA (5 - 212 F) and 20 mA (5 - 212 F) points of the transmitter range.

Manual Input - Enter a manual temperature for a static process or temporarily for a failed RTD where
the process temperature is know and does not relatively vary much.

5.13.4 - Input / Output - Pressure Sensor Input

Pressure Sensor Input:

This screen allows user to select the pressure input from either the on-board Ambient Pressure Sensor, a
Pressure External (Analog Input) and Manual Input.

Ambient Pressure Sensor - This is the default selection. The sensor is located on the boards within the
main enclosure and measures the local ambient pressure. This choice is common for installations with sample
stream and conditioning panels venting to atmosphere. Be mindful not to install restriction after the oxygen
sensor that may create back-pressure during process measurement or calibration.

Absolute Pressure - External (Analog Input) - This selection will assign the Analog Input (Al) as the pressure
input. A 4-20 mA pressure transducer or transmitter is required.

Enter the 4-mA (0 to 82737 mBar) and 20 mA (0 to 82737 mBar) points of the transmitter range.

Absolute Manual Input - Enter a manual pressure input for a static process or temporarily for a failed
input where the process pressure is know and does not relatively vary much.
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5.13.5 - Input / Output - Analog Output (1&2)
Analog Output (1&2)
This screen allows configuration of the fully programmable Analog Outputs.
Enable Analog Output - This must be selected for the output to be active.
Assign Parameter to the 4-20 mA. Select from O,, Temp, phase angle, intensity and process pressure.
Assign Critical Fault - Scroll to bottom of AO menu and find “Output Signal Critical Fault”
Fault Direction - Select to fail HIGH (20mA) or LOW (4 mA)

Enable Namur Signaling - Yes/No. Select YES will extend the Fault Direction critical failure to
HIGH (21 mA) and LOW (3.8 mA).

Linear - Enter the 4-mA and 20 mA [range is dependent on Sensor Type and Media selections]

Bi-Linear - Enter the 4-mA and 20 mA [range is dependent on Sensor Type and Media selections]. Then
enter the Bi-Linear break-point by either the mA value or the oxygen value.

5.13.6 - Input / Output - Digital Output
Digital Output

This screen allows user to set the Digital Outputs as alarm relays assigned to a specific PV, SV, error code or
general code. The programming allows for input of a set-point and ability to set the normal state as open or
close with deadband to prevent chatter. If AutoCal routine is enabled then DO1, DO2 and DO3 are reserved
for AutoCal until it is inactivated. DO4 is always available as an alarm/relay.

Assign the Relay - Default is Disabled. Select from Oxygen, Error Code or Process Temperature
Set-Point - Enter the SetPoint for the alarm (either high or low)
Normal-State -Assign Normal State Open or Closed

Deadband - Assign the set-point as high or low. Enter the Deadband in % O2.

5.13.7 - Input / Output - Remote Digital Input

Remote Digital Input - (AutoCal must be enabled for this screen to be accessed)

This screen allows user to program the setting associated with the Test Gas Insert function otherwise know as
Validation. The Test Gas Insert allows for remote activation of either the span or zero calibration gas, while
isolating from the process and active 4-20 mA outputs. This allows end user to remotely observe dynamic
results to a known standard, therefore validating the performance of the analyzer. The Digital Input 1 (DI1) is
permanently assigned to AutoCal. DI2 is as follows:

Digital Input 2 - Test Gas Insert
Time Period for Gas - Enter the time for the Test Gas Insert to flow

Define which output - Select the Zero or Span gas
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5.14 Sub-Menu - Diagnostic - Test Security - Flow Menu
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Figure 37 - Sub-Menu Diagnostic Test Security Flow Menu
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5.14.1 - Diagnostic - Test Security - Overview
Diagnostics - Test Security Overview:

This sub-menu allows for diagnostic testing (Test Gas Insert), setting the date and time, adjustment of the
display and back-light settings, security locks, analog output trim adjustments, relay testing, firmware upgrades
and reset to factory defaults.

5.14.2 - Diagnostic - Test Security - Test Gas Insert
Test Gas Insert

Initiate the Test Gas Insert. Note that the 4-20 mA outputs and any and all alarms are active and live during
this analyzer Validation.

Start Test Gas Insert - This will initiate the Test Gas Insert and it will run for it's programmed time.

Stop Test Gas insert - Immediately stops the Test Gas Insert.
Enter the 4-mA (0 to 82737 mBar) and 20 mA (0 to 82737 mBar) points of the transmitter range.

5.14.3 - Diagnostic - Test Security - Set Date and Time
Test Gas Insert
Sets the local date and time for the analyzer.

Date - mm/dd/yyyy

Set Time - 12 hour clock (am/pm)

5.14.4 - Diagnostic - Test Security - Display Contrast
Display Contrast
Sets the contrast (10 - 100%).

5.14.5 - Diagnostic - Test Security - Backlight
Backlight
Set the Backlight Timeout (10s, 30s, 60s, 5min, Never) and Brightness

5.14.6 - Diagnostic - Test Security - Security

Security

This screen allows for security lock-outs from the HMI operation, All Sub-menus or specific sub-menus. The
HMI lock-out is only intended to protect the “through-the-glass” keypad to be activated by anything other than
an end user. The lock-out is removed by following a few on display commands. The sub-menus can be given
a code to lock out unauthorized users.
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5.14.7 - Diagnostic - Test Security - Firmware Upgrade

Firmware Upgrade

If necessary the firmware can be updated via a USB stick and initiated via this screen

5.14.8 - Diagnostic - Test Security - Reset to Factory Defaults

Reset to Factory Defaults

The analyzer can be reset to all of its original default factory settings.

5.15 Sub-Menu - Datalogging - Flow Menu

Datalogging

Calibration
Log

Last 10 errors

[ Data Log ]->[ Status ]->[ Start data logging ]
12
v [ Stop data logging ]
Download -
Log File |->1 .csv+F||e ]
! ( itDelimited File )
Data Trend | [Parameter to ( Oxvaen )
Setup log )‘g
[ Process Temperature ]
[ Process Pressure ]
2
[ Phase Angle ]
2

[ Signal Intensity

Figure 38 - Sub-Menu Datalogging Flow Menu
5.15.1 - Diagnostic - Datalogging

Datalogging

This sub-menu allows for the user to view the on-board error and calibration logs along with setting up and
starting the data-logger

Error Log - Shows the last 10 errors with date and time stamps.
Calibration Log - Shows the last 10 calibrations with date and time stamps.
Data Log - Start or stop the current data logging set.
Download - Either via .csv or .txt file
Data Trend Setup - Select the parameters to download (O,, Temp, Press, Phase Angle, Signal Intensity).

Deadband - Assign the set-point as high or low. Enter the Deadband in % O2.
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Help Error
Codes

5.16 Sub-Menu - Error Codes
Error Codes

The analyzer will show any active error codes on the active display, along with recording the error into the

log and throwing any associated alarm. The error codes are broken into two main groups, “N” for non-critical
alarms and “X” for critical. “N” Non-critical alarms, Table 14, indicate an issue that should be immediately
investigated and resolved, however it has been determined that the measurement is still likely good and it is
unnecessary to fault the output. A “X” critical fault, Table 15, identifies something that likely renders the device
immediately faulty and fails the 4-20 mA outputs.

Error o .. . .
Goge | N-type (non-critical) Error Description Trouble shooting and things to check
NI2 Optical measurement error. _0pt|cal b_oard s not able to_perform the Check 0, sensor connections. Check sensor tip for damage. Place sensor into Zero gas and observe. Consult factory.
calculation from the sensor input available. !
« 3 This is a common error for BOS3 sensors while exposed to air. Place sensor in zero gas and observe. Check 0, sensor connections.
NI3 Phase Angle “out of range B !
Check sensor tip for damage. Consult factory.
NIS Data sent to the Optical Board is wrong or out of bounds. Consult factory.
Nl Data present in flah is in an unrecognized format. Consult factory. Flash type error. User will be required to roll-back to previous firmware rev or will have to erase the log in order
to proceed.
N2 Ambient pressure reading is out of range (500 mBar to |1 mBar). Check local ambient conditions. Configure for manual pressure input and give best estimate value for measurement and calibration
pressure(s).
N35 Modbu.x validation engine has flagged an error and some unauthorized Check the Modbus master device. If a Modbus to USB cable is being used, check cable requirements and replace.
operation was performed over Modbus.
N36 Unf\uthufl;ed register was ‘accessed via the Modbus. It can be flagged Check your Modbus master device and any converters,
while writing or reading via Modbus.
NI Sensor temperature protection. The sensor operating temperature is Investigate the process temperature. Process temp must be greater than -10 °C and less than 90 °C. Reduce process or sample
out of range. temperature.
N42 Tero phase angle is out of the allowed limits (45° to 70°) Check calibration gas flow during calibration. Check for leaks. Check sensor connections. Error is cleared with a proper calibration.
N44 Auto calibration zero value has crossed the user defined tolerance limit. | Check calibration gas flow during calibration. Check for leaks. Check sensor connections. Error is cleared with a proper calibration.
N45 Auto calibration span value has crossed the tolerance limit. Check calibration gas flow during calibration. Check for leaks. Check sensor connections. Error is cleared with a proper calibration.
N46 The 0, reading exceeds the user defined 20mA value. Check the 20 mA point. Increase the 20 mA point or consider bi-linear 4-20 mA output to account for this high O, condition.
N47 The 0, reading is lower than user defined 4mA value. Check the 4 mA point. If 4 mA point is set to zero, re-perform a zero calibration.
NS | RID not detected in the system. (hec}( the wiring and any jumpers at the termination board. Remove the sensor and check for proper Pt1000 resistance with
Multimeter.
N52 Temperature reading is out of user defined 4-20 mA limits Check the 20 mA point. Increase the 20 mA point or consider bi-linear 4-20 mA output to account for this high 0, condition.
N53 Analog output 1, AQL, is open circuit Check wiring to dgvi(e. OXYvisor i§ (a(tive, powered output) so make certain the receiving device is passive (non-
powered). If AOI is not planned to be used, set to inactive
NS4 Analog output 2, A02, s open dircut, Check wiring to device. oXVYvisor is (active, powered output) so make certain the receiving device is passive (non-
powered). If AO2 is not planned to be used, set to inactive
Ns6 Analog input, Al, pressure value is outside of user defined 4-20 mA Check that process or sample pressure value is within the limits. Check transmitter wiring to the Al terminals. Expand 4-20 input
limits. range if required.
Table 14 - “N” Non-Critical - Error Code Table
Error o8 o8 q q
Code X-type (critical) Error Description Trouble shooting and things to check
Sensor signal is fully quenched. This is a common error when BOS3 sensors is exposed to ambient air, fix by running
X Signal intensity is too low . in process or 0, less than 1,000 ppm. For other sensor types; check the SMA sensor connectors, sensor caps and that
the wand for the flexsense are pushed all the way in.
Xi4 Spectrometer communication has failed. Record all errors and consult factory

Table 15.1 - “X” Critical - Ervor Code Table (Part 1)

{

BARBEN
ANALYTICAL

63



Installation, Operation and Maintenance Manual

OXYvisor Optical Oxygen Analyzer
E:fer X-type (critical) Error Description Trouble shooting and things to check
Xl6 Spectrometer was disconnected. Record all errors and consult factory
0l Signal intensty is too high. i:‘g;:;ell |i(l)lt:::itgyeni:r:rf:::;:im?;dzljx::ﬂ:sw'e sensors. If you have a Fibersense, turn down the signal intensity. See
x21 Signal is too high.
X3 Spectrometer reference path error.
X4 Spectrometer EEPROM has failed. Record all errors and consult factory.
X3l Spectrometer microprocessor has failed.
x32 Spectrometer pulse counter overflowed.
X33 I::;;::e':d':;t;s that the firmware present in the spectrometer has Power OFF and ON. If error is still present, consult the factory.
This error indicates that some component on the main board has failed. The
error is never cleared if set. A number is printed on the main display next to
the X34 error. This number can be used to identify the cause of failure. The
bitmap shown below can be used to identify the component that failed.
0 Bit 0 - ADC Communication Failure
| Bit | - Altimeter wrong manufacture ID
4 Bit 2 - Altimeter Disconnected
8 Bit 3 - DAC | Communication Failure
16 Bit 4 - DAC 2 Communication Failure
3 Bit 5 - Reserved
X34 64 Bit 6 - Non Yoltie Memory I Failure Record the details of error, "X34 - Bit YI" and consult the factory
128 Bit 7 - Non Volatile Memory Communication Failure
256 Bit 8 - Flash ID Failure
512 Bit 9 - Flash Memory Type Failure
1024 | Bit 10 - Flash Memory Capacity Failure
2048 | Bit Il - FRAM Communication Failure
4096 | Bit 12 - RTD ADC Communication Failure
8192 Bit 13 - Ul Board Reset Error
16384 | Bit 14 - Flash Data Corruption Error
The error indicates that the system has encountered a power failure. This error
X55 is cleared once the user acknowledges this . This error is not set for software | Indicated the analyzer lost power. Check wiring. Check power source.
resets.

Table 15.2 - “X” Critical - Ervor Code Table (Part 2)
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Section 6 - Maintenance / Repair / Service
6.1 Safety Instructions
Only use original accessories or original spare parts as described within this instruction.

Observe all relevant installation and safety instructions described in the instructions for the
warnmG.  device or enclosed with the accessory or spare parts.

If an error message exist: (1) Check the gravity of the error, (2) Correct the error, and (3) If the
device is faulty take out of operation.

WARNING

There is a danger of explosion when carrying out repairs and maintenance on the device in a
hazardous area. Isolate the device from power and ensure the atmosphere is explosion-free
wannne.  (hot work permit) before opening the analyzer.

A Danger of explosion in areas subject to explosion hazard. Connect the device correctly after

maintenance. Close and seal the device after maintenance work.
WARNING

Technical Assistance

6.2 Maintenance Overview

The OXYvisor analyzer has minimal maintenance requirements. As good practice, from time-to-time it is
recommended to:

» Visually inspect the analyzer and its components for any damage

» Check the Alarm Log for any conditions and take actions if they persist

* Wash the analyzer clean with water to remove any buildups of corrosive components

Maintenance for the BOS oxygen sensors are not covered in this manual. Please consult the BOS
maintenance manual.
6.3 Repairs

The OXYvisor is not intended for field repair, except a few minor direct part replacements. The only field
components allowed for replacement are the Rear (Wiring) Compartment lid and the Junction Box.

Flameproof joints are not intended to be repaired. For repair or replacement of any part,
contact Barben Analytical.

WARNING
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Section 6

Service

6.4 Service

This section covers removal and installation of field removable or replaceable items.

6.4.1 - Removing and Replacing Rear (Wiring) Compartment Lid

There is a danger of explosion when carrying out repairs and maintenance on the device in a
hazardous area. Isolate the device from power and ensure the atmosphere is explosion-free
warnme:  (hot work permit) before opening the analyzer.

The Rear (Wiring) Compartment lid can be removed by:
1. Using a tool (2 mm Hex), unlock the Rear (Wiring) Compartment 2 mm Hex Lock.
2. Turn the Rear (Wiring) Compartment lid by rotating counter-clockwise

It is important to be careful when screwing the rear lid cover on or off. Thread surface should
be free of any grains, pellets and other impurity, which cause seizing, and thread could be
= damaged. Never screw on the cover forcefully !

The Rear (Wiring) Compartment lid can be installed and secured by:
1. Turn the Rear (Wiring) Compartment lid by rotating clockwise

2. Ensure lid threads completely, compresses o-ring and no gap exist between lid and main enclosure.
3. Secure the lid by tightening the 2 mm Hex Lock with tool.

6.4.2 - Removing / Replacing Junction Box

The Junction Box is fitted and located at the bottom of the analyzer with a front-forward orientation as shown in
Figure 4. The orientation is locked into position via a Jam Nut and the 3/4” NPT threads (mating to Fiber Optic
Bushing) are sealed with a thread-sealant. In most cases it will not be necessary to re-orientate the Junction
Box, however if it is required follow the instructions in this section.

The Junction Box has been fitted and secured at the factory. These removal and installation instructions
ﬁD related to the Junction Box are only necessary if the installation required the Junction Box to be re-
orientated (turned).

USEFUL INFORMATION

Removing the Junction Box:
1. Loosen the Jam Nut

2. Unthread the Junction Box from the Fiber Optic Bushing.

It is important to be careful when screwing on or undoing the Junction Box Thread surface
should be free of any grains, pellets and other impurity, which cause seizing, and thread could
be damaged. Never screw on the cover forcefully !
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Service

Installation of the Junction Box:

1.

Put the jam nut (B4711-1004) about 2/3 of the distance onto the exposed bushing threads. Apply a small
bead of Loctite 577 (B8008-1014) thread sealant to the first two threads on the bushing around the full
perimeter. A finger may be used to smear the sealant to fully cover the first two threads.

Carefully thread the junction box onto the bushing without damaging the fiber optic cable or the RTD cabile,
if applicable. If a sensor wand is used, fully extend the wand and gently thread it through the junction

box M24 hole and opposite 1/2” NPT hole. Screw the Junction Box onto the bushing with 5 to 7 full turns.
Leave the junction box opening facing the same direction as the opening of the big compartment on the
main enclosure. Apply a small drop of Loctite 577 thread sealant, or use excess from previous, to the first
couple of exposed threads beyond the junction box interface. Secure the jam nut to the junction box and
tighten to approximately 25 foot-pounds of torque.

L I
' Secure Jam Nut

Apply Sealant

Figure 38 - Installation of Junction Box

{
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APPENDIX No. 1 - Partial Pressure of Oxygen Measurement

A1 - Partial Pressure of Oxygen - Gas Phase

The OXYvisor measures the absolute partial pressure of oxygen in the system of interest. This important
physical property can be measured and outputted directly from the OXYVvisor as hPa or mbar (Oxygen Unit).
Most applications in gas phase measurements requires the oxygen to be reported in concentration values.

The OXYvisor uses Equation of States to calculate the concentration. The standard method is the ideal gas
law and the advanced method uses AGI compressibility method. The standard method is most often within the
accuracies of the device, over the standard temperature ranges and for pressures up 300 psig (20 barg). The
basic calculations for each method are shown below.

It is worthwhile to note, that to complete the calculations, it is important to know the pressure of the system
at which the measurement is made. This is entered manually for static systems, or for dynamic systems,
measured by the on-board ambient pressure sensor or in the process of interest via an in-situ pressure
transmitter/transducer.

A1.1 - Standard Pressure Compensation - (Ideal Gas Law)
- *
Poz = X0 Psys
Where:
P, = partial pressure of oxygen

X, = mole fraction of oxygen
PsyS = pressure of the system

The OXYVisor measures the partial pressure of oxygen at the conditions of interest. The total pressure of the system
is either known or measured. Therefore the concentration can be calculated by,

Xop = P,/ Py, ¥ 100

A1.2 - AGI Compressibility Overview

An advanced routine for calculating concentration at higher pressures is available via the AGI Compressibility
selection. This routine uses physical compressibility data (Z factor) entered by the end user respective of the
specific gas composition. The data can only be entered by using the OXYvisor’s OxygenAnalyzer software.

Rules and Calculations rvinor
% Vol = X0, X, +X,*.... X, = 100.000% -
=
totsys = ( * ) + (X1*Z1) *o (X1O*z10) e

Calc for concentration (ppm or %0,)
Xog = (Poy Py ™ (Zigeys !

sys totsys )

" & & @
@ & & 8

Where:
P., =0, (hPa), EOM O, value
P__= Pressure (hPa) (Al or manual input)

sys

Component Name , X and Z_values - User
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APPENDIX No. 2 - Dissolved Oxvgen Measurement (Calculations)

A2 - Dissolved Oxygen

The OXYvisor measures the partial pressure of oxygen. Normally the requirement is to measure
concentration in ppm (mg/L) or ppb (ug/L) of aqueous, water-based, solutions and therefore the concentration
must be calculated from the measured partial pressure of oxygen and temperature of the solution. The
OXYvisor calculates the oxygen concentration using the Bunsen Absorption Coefficient. The results closely
follow 1984 Benson Kraus Method and the IEC 62703 method.

Bunsen Absorption Coefficient

The solubility of oxygen in water is temperature-dependent and can be described using the Bunsen
absorption coefficient a(8) and the oxygen partial pressure P(Q,). With increasing temperature, the solubility of
oxygen in water decreases.

P(O2)-Pw(T)
P

c.(P,T): temperature-dependent solubility of oxygen in water, given in {cma (Og) ! cmﬂj
P(O,):  oxygen partial pressure

Py standard pressure (1013 mbar)

a(T): Bunsen absorption coefficient, given in (cm® (O,) / cm?)

c.(PT)= - a(T)

The OXYvisor can also account for the affects high salt concentrations on the dissolved oxygen
concentration with the following correction factor:

S = 1.805[CI + 0.03 (20)

where 5 is the salinity in [%-] or [g/1000g].
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APPENDIX No. 3 - Drift an mple R

A3 - Drift and Sample Rate

Sample Rate - [Menu Structure: Measurement/Sampling Rate]

The sample rate determines how often the measurement will be taken. The rate can be set to take a
measurement every 3 seconds to once every hour. It is beneficial to set the sample rate as slow as possible
to minimize measurement drift between calibrations and extending the life of the sensor. Measurement

drift and sensor life are directly affected by the sample rate due to the photo-bleaching of the measurement
element. Photo-bleaching occurs every time the blue LED light flashes to take a measurement. The factory
recommends a sample rate of every 60 seconds unless the application requires a quicker measurement. A
table is shown here as an example of estimated drift between calibrations as a function of sample rate. Please
note, that this is just an estimation based on common operating conditions.

BO53 Sensor (ppm gas phase) BOS2 - Sensor
Sample Rate Time Estimated shift from|Estimated Time between Zample Rate Estimated shift from Estimated Time between
[seconds) Zero (ppm) Calibrations [days) e hecan )] Zeo IR OR e phenel Colbrations [l
L] 35
00 135 0 0.05% 17
(1] 28 15
] 15 B0 | 140
0 < 1.3 ppm = 30 0.10% 30
0= ==
5 4.5
15 ROIS] - Sensar Callbration Frequency
300 270 Sample Rate Time | Putimated shife feam|  Faimated skt frem Fatirrated Time Batusen
50 56 (urenne Tern (pph, aquscut)| Tere (503, g phos) Calibeatiany [days)
7 : w0 n
30 T 30 0 <2 < 0.0042% T
10 10 15 7
B0 B0
5 3 0 <d < 0.O0B4% i
3 } 1 15

Table 16 - Drift and Sample Rate Examples
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APPENDIX No. 4 - AutoCal General Arrangement and Wiring

A4 - Drift and Sample Rate
Auto O, Calibration Setup

To setup the OXYVisor for Auto-Calibration (AutoCal) there are some additional hardware requirements.

+ (QTY 3) Low-Watt Solenoid Valves to operate the Auto-calibration panel. One solenoid for the process isolation valve
and two for the calibration gases, zero and span.

« External Power Supply with proper Area Classification to power the solenoids. The OXYVvisor has non-powered
on/off digital relays to control the AutoCal routine.

The AutoCal setup can be setup via the HMI, however it is fairly tedious and it is recommended to use the OXYVisor
OxygenAnalyzer software provided with the analyzer to set up this routine. Refer to the OXYVvisor Software

Instruction Manual for detailed setup instructions.

OXYvisor
Terminal A
Normal FrocesSompl Gos T Process Sample Gas Inlet
Operation \/ 503 roces -NC-
DO1 - NORMAL - CLOSED Norsr::\nyoédpen
Feiirionni DO4-
S
] DO4+
P oty o DO3- - DO3 - Process
v Solenoid
DOB+ | poreeem e (0 N llyO
> ormally Open
oot GZ’::”(;acs‘z:\eednmd DO2- (Supplied Seperately)
Cal Zero Process Sample Gas Inlel DO2+ | 0
Operation 003 - roces DO1-
DO1-ACTIVE - OPEN ACT\S\?EIerrgngED
D03 ACTIE - -Closéd —tD01 +
AO02-
DO2 - Span Gas Solenoid
Normally Closed
+ .
Aoz DO2 - Span Gas Solenoid
a0l - Normally Closed
DO1 - Zero Gas Solenoid (Supplied Seperately)
ACTIVE - OPEN ﬁol + -----------------------
Cal S pa n Process Sample Gas Inlet
Operation W cos-roces
Bg; :S;C/A?LiCO;OEi‘ED A ACT\S\;,EIe'r‘COIngED
DO3-ACTIVE - CLOSED
o
24V
= :
002 o Gos Slencid 2 DO1 - Zero Gas Solenoid
ACTIVE - OPEN
A oy ? Normally Closed
g (Supplied Seperately)
o
o D
" oty Cosed 24V

Customer Supplied
Figure A.4. 38 - AutoCal General Arrangement & Wiring
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APPENDIX No. 5 - BOSx Sensors Ph Amp an |

A5 - Common Graphs
Phase/AMP vs 02 - BOS3, BOS2, BOS1 in gas phase and aqueous

APPENDIX No. 6 - Default Configuration Settings

A6 - Default Configuration Settings

At any point in time the analyzer may be set to its original default configuration settings. This can be done via
the sub-menu Diagnostic - Test Security / Reset to Factory Defaults. This may be requested during troubleshooting

with factory personnel to get rid of bad calibration or other undocumented changes and to start over with a
known starting point.

DEFAULT CONFIGURATIONS

APPENDIX No. 7 - RS485 Modbus Communications

A7 - Modbus RS-485 Communications with OXYVvisor

The OXYvisor is equipped with two-way serial communications via RS-485 Modbus. The Modbus
communications can be used to remotely read and write to the analyzer. Read registers carry the primary
and secondary PV’s, diagnostics information and alarm codes. Write registers allows for changing of key
parameters such as alarm set-points and operation of Auto-Calibration and Test Gas Insert functions. Full
configuration is still best performed via the HMI or the provided software (via Modbus 485).

A7.1 -RS485 Schematic Termination and Wiring to OXYVvisor

Remote communications on the OXYVisor is handled by the RS485 communication module that plug
directly into the back-termination board. A PLC or a computer (with USB-RS485 converter) can be used as
a Master and the OXYvisor as a slave device. RS485 connections can be wired in a 2-wire arrangement
as shown in the schematic below. This simple protocol can be used for exchange of data between the
OXYvisor (Slave) and PLCs/Computers (Master).

When connecting to a computer, a USB-RS485 converter with a CH340 chip is recommended
ﬁn over a FTDI USB-RS485 converter cables for MODBUS communication. USB-RS485-WE -

(Weblink for www.ftdichip.com)

USEFUL INFORMATION
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)

USEFUL INFORMATION

Terminal A

ineuT 0uTPUT - OXYVisor
B A
J Terminal B
RS-485 Master N © RS485 GND
Data (B) - p < 4000 ft (1220 meters) '® g nsag5-
Data (A) + g S
PT100 U-
N % PT100.PT1000-
S S PTL00,PT10004|
The maximum distance of RS-485 without using a repeater is S & |fPree v 0
4000 feet (1220 meters) at baud rates up to 90Kbps. Extend that S Y
distance by adding an RS-485 Repeater or Optically Isolated Q Q 17"
Repeater every 4000 feet. % N Ei
S g AL-
@ I AL+

Figure A.34 - Modbus Connection

A7.2 - Configuration
A7.2.1 - Settings
The following setting are used to communicate with the OXYvisor as a Slave Device.

Setting Value
Mode RTU
Baud rate 115200
Data Bits 8
Stop Bits 2
Parity None
High Byte First v
Slave ID 01,02, ...

Table A7 - Configuration Setting

A7.2.2 - Function Codes

The OXYvisor Modbus RTU protocol uses a subset of the standard Modbus RTU function codes to provide
access to process-related information. Several standard function codes are employed and supported, shown
in the table below. These standard function codes provide basic support for IEEE 32-bit floating point numbers
and 16-bit integer register representation of instrument’s process data.

Function Name Usage

Code

03 Read Holding Registers | Read Data in 16-bit Register Format (high/low). Used to read integer or floating-point process
data. Registers are consecutive and are imaged from the instrument to the host.

04 Read Input Registers

06 Write Single Register Write Data in 16-bit Integer Format (high/low) ONLY.

16 Write Multiple Registers | Write Data in 16-bit Format (high/low). Used to write integer and floating-point override data.
Registers are consecutive and are imaged from the host to the instrument.

Note: Can write floating point data using this Function Code

Table A8 - Function Codes fov Read / Write Access
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A7.3 - Read Registers
A7.3.1 - Input registers with Read-Only access.

Below are some of the register addresses to read what the current process variables are, the last calibration
values and to see if there are any errors logged.

Base Address Register Name Size Type
Process Variables

30002 ProcessVariable.oxyVal 4 float
30004 ProcessVariable.phaseVal 4 float
30006 ProcessVariable.ampVal 4 uint32
30020 ProcessVariable.processPressure 4 float
30022 ProcessVariable.processTemperature 4 float
30024 ProcessVariable.ErrorCode 4 uint32
Calibration Log

31003 zeroCalibrationLogData.phaseAngle 4 float
31009 zeroCalibrationLogData.timeStamp 4 uint32
31012 spanCalibrationLogData.oxygenValue 4 float
31015 spanCalibrationLogData.phaseAngle 4 float
31021 spanCalibrationLogData.timeStamp 4 uint32
Error Log

33000 errorLogData.timeStamp 4 uint32
33002 errorLogData.errorCode 2 uint16

Table A18 - Input Registers

ﬁD The “minus offset” should be 30000 for all the above read only registers.

USEFUL INFORMATION

A7.3.2 - Input registers with Read-Only access.

Base Register Name Size | Type
Address

Process Variables
40130 | configVar.CalibrationConfigVars.autoO2SenCal.humidityStatus | 2 uint16 | 0x01 = Dry Gas; 0x02 = Humid Gas
40131 configVar.CalibrationConfigVars.autoO2SenCal.autoCalEnable | 2 uint16 | Ox01 = enable; 0x02 = disable

40132 configVar.CalibrationConfigVars.autoO2SenCal. 2 uint16 | 0x01 = enable; 0x02 = disable
calibrationFrequency[0].calibrationIntervalActivated

40138 | configVar.CalibrationConfigVars.autoO2SenCal. 4* uint32 | 0 - 5184000 (Seconds)
calibrationFrequency[0].calibrationinterval

40140 | configVar.CalibrationConfigVars.autoO2SenCal. 4* uint32 | Current time (UTC**) value in seconds +time delay
calibrationFrequencyl[0].firstCalibrationTime (seconds)

40142 configVar.CalibrationConfigVars.autoO2SenCal. 2 uint16 | Ox01 = enable; 0x02 = disable
calibrationFrequency[1].calibrationIntervalActivated

40148 | configVar.CalibrationConfigVars.autoO2SenCal. 4* uint32 | 0 - 5184000 (in seconds)
calibrationFrequency[1].calibrationinterval

40150 configVar.CalibrationConfigVars.autoO2SenCal. 4* uint32 | Current time (UTC**) value in seconds +time delay
calibrationFrequency[1].firstCalibrationTime (seconds)

40152 | configVar.CalibrationConfigVars.autoO2SenCal. 2 uint16 | 0x01 = enable; 0x02 = disable
calibrationFrequency[2].calibrationintervalActivated

40158 configVar.CalibrationConfigVars.autoO2SenCal. 4* uint32 | 0 - 5184000 (in seconds)

calibrationFrequency[2].calibrationinterval
Table A19-1 - Holding Registers
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Base Register Name Size | Type

Address

40160 | configVar.CalibrationConfigVars.autoO2SenCal. 4* uint32 | Current time (UTC**) value in seconds +time delay
calibrationFrequencyl[2].firstCalibrationTime (seconds)

40162 | configVar.CalibrationConfigVars.autoO2SenCal. 2 uint16 | 0x01 = enable; 0x02 = disable
calibrationFrequencyl[3].calibrationIntervalActivated

40168 | configVar.CalibrationConfigVars.autoO2SenCal. 4* uint32 | 0 - 5184000 (in seconds)
calibrationFrequency[3].calibrationinterval

40170 configVar.CalibrationConfigVars.autoO2SenCal. 4* uint32 | Current time (UTC**) value in seconds +time delay
calibrationFrequency[3].firstCalibrationTime (seconds)

40185 configVar.CalibrationConfigVars.autoO2SenCal.zeroPurgeTime | 4* float 1-30 (in minutes)

40187 | configVar.CalibrationConfigVars.autoO2SenCal.spanPurgeTime | 4* float 1-30 (in minutes)
40189 configVar.CalibrationConfigVars.autoO2SenCal.recoveryTime 2 uint16 | 1-120 (in seconds)

40408 configVar.DiagAndTestConfigVars.testGaslInsert. 4* float 1-100 (in minutes)
timePeriodForTestGas

40410 configVar.DiagAndTestConfigVars.testGaslInsert.outputDefine 2 uint16 | Ox01 = Zero Gas; 0x02 = Span Gas

44000 | calibrationStateWriteRegister 2 uint16 | 0X04 = Start Auto Calibration; 0X05 = Stop Auto
Calibration

RAM Locations

44000 calibrationStateWriteRegister 2 uint16 | 0X04 = Start Auto Calibration; 0X05 = Stop Auto
Calibration

44009 testGaslnsertStatus
44010 relayTestNumberStatus
44011 relayTestPositionStatus

44012 relayTestStatus
Table A:19-2 - Holding Registers

uint16 | Ox01 = start test gas insert, 0x02 = stop test gas insert

uint16 | 1,2,3 and 4 for the corresponding relay
uint16 | 0 - open and 1 - close
uint16 | 1- Activate and 2 - deactivate

NINININ

Note: The “minus offset” should be 40000 for all the above read/write only registers.
ﬁn *Addresses which are 4bytes long, needs 2 registers updated at once and function code 16 must be used.
** Current UTC time in seconds can be found on https://www.epochconverter.com/

A7.4 - Communication Guide
A7.4.1 Reading Process Variables:

To interrogate process variables such as oxygen, pressure, temperature, phase, amplitude, etc. refer to Table
3 for Base Addresses, then implement the offset, function code and choose data type as shown in the example
below. For basic Modbus RTU configuration settings, refer to Table 1.

PROCESS FIRST REGISTER MINUS | FUNCTION CODE DATA TYPE RESULT
VARIABLE OFFSET (EXAMPLE)
Oxygen 30002 30000 Float 20.97
Amplitude 30006 30000 4 Uint32 14671
Temperature 30022 30000 4 Float 69.89

Table A.20 - Process Variable registers
A7.4.2 Turning on Relays

The 4 relays in OXYvVisor can be activated one at a time manually. Follow the steps below to specify, start
and stop individual relays. Until one relay is not deactivated, the other relay cannot be written to.

1. Set the relay test number (Register Address : 44010). The values can be setto 1, 2, 3 or 4 for the
corresponding relay.

2. Set the relay test position (Register Address : 44011). The value can be set to 0 to OPEN and 1 to
CLOSE the relay. (Note: The relay will not open or close unit you activate it in the next step.)

3. Activate the relay status (Register Address : 44012). To activate, set the relay status value to (0X01).
4. To deactivate the relay set the relay status (Register Address : 44012) to (0x02).
l BARBEN 75

ANALYTICAL



https://www.epochconverter.com/

Installation, Operation and Maintenance Manual
OXYvisor Optical Oxygen Analyzer

RELAY FIRST REGISTER | MINUS | FUNCTION CODE DATA TYPE VALUE TO WRITE

REGISTERS OFFSET

Relay Test Number 44010 40000 6 Uint16 1,2,3 or 4 for
corresponding relay

Relay Test Position 44011 40000 6 Uint16 0=0Open; 1=Close

Relay Test Status 44012 40000 6 Uint16 1=Activate;
2=Deactivate

Table A.21 - Relay registers
A7.4.3 Configure and Trigger Test Gas Insert

Follow the steps below to configure and trigger the Test Gas Insert feature of the OXYVvisor. If you have
already setup the Test Gas Insert previously, via the software or the HMI, you can proceed to steps 3 and 4 to
activate and deactivate this feature manually.

Before configuring the Test Gas Insert, ensure that the auto calibration has been enabled [Address- 40131 (1
to activate and 2 to deactivate)].

1. To set the test gas insert time, set the value in minutes between 1-100 to address 40405

2. Set the test gas insert output to either Zero Gas (0X01) or Span Gas (0X02) to address 40407
3. Activate test gas insert (0x01), address 44009.

4 Deactivate/stop the test gas insert before specified time, set value (0x02) to address 44009.

REGISTER NAME FOR FIRST MINUS | FUNCTION CODE | DATATYPE | VALUE TO WRITE
TEST GAS INSERT REGISTER | OFFSET

Time Period 40408 40000 16 Float 1-100 (in mins)
Define Output 40410 40000 6 Uint16 Zero Gas (0X01) or
Span Gas (0X02)
Activate/Deactivate 44009 40000 6 Uint16 Start (0X01) or  Stop
(0X02)

Table A.22 - Conﬁgwe and Trigger Test Gas Insert
A7.4.3 Configure and Trigger Test Gas Insert
The Auto-Cal feature in the OXYvisor has 4 different schedules. Each schedule can be activated/

deactivated, set up for 1st calibration time and calibration interval individually. First Schedule = [0], Second
Schedule =[1], Third Schedule = [2], Fourth Schedule = [3]

Follow the steps below to setup and trigger the Auto-Cal feature of the OXYvisor. If you have already setup
the Auto-Cal previously or via the software or the HMI, you can proceed to steps 15 and 16 to activate and
deactivate this feature manually. [Address- 44000 (write 4 to activate and 5 to deactivate)].

1. Set the auto calibration type (Register Address: 40130). The value can be either Dry Gas (0X01) or
Humid Gas(0x02).

2. Turn off auto calibration (Register Address: 40131). The value should be set to (0x02).

3. Deactivate each calibration schedule (Register Address: 40132, 40142, 40152, 40162). The value
should be set to (0x02).

4. Set the calibration interval for each schedule (Register Address: 40138, 40148, 40158, 40168). The
value should be between 0 — 5184000 which is 60days in seconds. For example, calibration interval of 1
calibration a day is 86400 seconds. Calibration interval of once a week is 604800 seconds. The value to write
to the register is in seconds.

5. Set the first calibration time for each schedule(Register Address : 40140, 40150, 40160, 40170). The
value should be between the current time in seconds (UTC time) + the UTC time within the next 60 days.
For example, if the current date and time is February 13th, 2018 — 5:00PM, the UTC value in seconds is
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1518541200. To set the first calibration time at February 13th, 2018 — 5:30PM the UTC value in seconds
will be 1518543000. The register will accept values from 1518541200 (Current date and time in seconds) to
1523725200(Current date and time in seconds + 60 days in seconds).

6. Activate each calibration schedule(Register Address : 40132, 40142, 40152, 40162). The value should
be set as (0x01).

7. Set the pressure sensor status (Register Address : 40175). Set it to either ambient sensor(0x01) or
manual pressure input(0x03). If manual pressure input is selected, then set the pressure value (Register
Address : 40172) and pressure unit(Register Address : 40174). The pressure value can only be set when
auto calibration is disabled. The pressure unit can be mBar(0x01), inch H20(0x02), Bar(0x03), Torr(0x04),
PSI(0x05).

8. To set the Span gas oxygen value and unit, use the Register Address 40177 to set the oxygen value.
Then set the span gas oxygen unit (Register Address : 40176). The value can be PERCENTAGE (0x01) or
PPM (0x02).

9. Set zero drift tolerance, first set the zero-drift tolerance unit (Register Address : 40181). The value can
be PERCENTAGE (0x01) or PPM (0x02). Then set the zero-drift tolerance value (Register Address : 40179).

10. Similarly, to set span drift tolerance, first set the span drift tolerance unit (Register Address : 40184).
The value can be PERCENTAGE (0x01) or PPM (0x02). Set the span drift tolerance value (Register Address :
40182).

1. Set zero purge time (Register Address : 40185). The value should be between 1 and 30 in minutes.
12. Set span purge time (Register Address : 40187). The value should be between 1 and 30 in minutes.
13. Set recovery time (Register Address : 40189). The value should be between 1 and 120 in seconds.

14. Enable auto calibration (Register Address : 40131). The value should be set to (0X01). At this point the
AutoCal is activated and will start according to the schedule set.

15. To manually start the auto-cal, set register address 44000 to 0X04 to activate.
16. To stop the auto-cal before its time expires, set the same register address 44000 to 0X05.
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Register Name for AutoCal Setup First Register Function Data Type Value to Write
(Minus Offset = 40000) Code
Auto-Cal Type 40130 6 Uint16 1=Dry Gas; 2=Humid
Auto-Cal Enable/Disable 40131 6 Uint16 1=Enable; 2=Disable
40132 (1st Schedule)
40142 (2nd Schedule)
Calibration Schedule 40152 (3rd Schedule) 6 Uint16 1=Enable; 2=Disable
40162 (4th Schedule)
40138(1st Schedule)
40148(2nd Schedule) Enter: 0 — 5184000
Calibration Interval 40158(3rd Schedule) 16 Uint32
40168(4th Schedule) (0-60 days in seconds)
40140(1st Schedule)
40150(2nd Schedule) . . L
First Calibration Time 40160(3rd Schedule) | 16 Uintgz  [Frier Curent TG e in seconds » start fime In seconds
40170(4th Schedule) ys. P o
Pressure Sensor 40175 6 Uint16 1=Ambient Sensor; 2=Manual Pressure Input
40172 (Pressure Value) 1=mbar; 2=inch H20; 3=bar; 4=Torr;
. 16 Float
Manual Pressure Input 40174 (Pressure Unit) .
6 Uint16 5=ps|
40177 (Oxygen Value) 16 Float
Span Gas Input 40176 (Oxygen Unit) . 1=% Oxygen; 2=PPM
6 Uint16
40179 (Oxygen Value) 16 Float
Zero Drift Tolerance 40181 (Oxygen Unit) 6 Uint16 1=% Oxygen; 2=PPM
40182 (Oxygen Value) 16 Float
Span Drift Tolerance 40184 (Oxygen Unit) 6 Uint16 1=% Oxygen; 2=PPM
Zero Purge Time 40185 16 Float Enter: 1-30(in mins)
Span Purge Time 40187 16 Float Enter: 1-30(in mins)
Recovery Time 40189 6 Uint16 Enter: 1-120(in secs)
Start/Stop Auto-Cal Manually 44000 6 Uint16 4=Start ; 5=Stop

Table A.23- Set-Up and Trigger AutoCal

A7.5 - Communication Examples
A7.5.1 Read Process Variables:

To interrogate process variables such as oxygen, phase angle and amplitude
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To read Process Pressure, Process Temperature and any error codes present
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A7.5.3 Triggering Test Gas Insert (TGI) - Remote Validation
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A7.5.5 Remotely start AutoCal
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Contact Us

Barben Analytical is a leading supplier of analytical
measurement technology targeting the industrial
marketplace. Itis a wholly owned subsidiary of
Ametek.

Ametek has nearly 14,000 colleagues at over 120
manufacturing locations around the world. Supporting
those operations are more than 80 sales and service
locations across the United States and in more than
30 other countries around the world.

Barben Analytical
5200 Convair Drive
Carson City, NV 89706 USA

Toll Free: +1 (800) 993-9309

Phone: +1 (775) 883-2500

Fax: +1 (775) 883-6388

Email: Sales.Barben@Ametek.com
Web: www.BarbenAnalytical.com
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