Mining AC Motor Load Measurements

« Simple motor load signals are everywhere and easily converted to loop-
powered 4-20mA readable by the DCS

« Model ECT is Class I, Div 2/Zone 2 certified with ambient temperature specs
of -40°F to 185°F

0-150Vac
0-250Vac
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Presentation Notes
Mining facilities have hundreds of motors installed throughout various processing units.  Monitoring of these motors for more precise control or protection is paramount.

The model ECT is a Class I Div 2/Zone 2 DIN rail, loop-powered (two wire) signal converter with an operating range of -40 to 85C (-40 to 185F) that accepts AC current inputs of up to 0-5A AC and outputs a linear and noise free 4-20mA signal readable by the BPCS or PLC.  As an added safety feature, the ECT offers an optional externally mounted mini-CT (Current Transformer) that steps 0-5A AC down to 0-5mA AC  so technicians don’t have to worry about handling high current signals.  ECT also accepts high level AC voltage inputs too.   

Key Attributes:
-Two wire loop-powered AC signal converter 
-Class I Div 2/Zone 2 approvals 
-High ambient operating temperature range of -40 to 85C (-40 to 185F)


IEC 61508 Certified Loop Display
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Presenter
Presentation Notes
Many mining locations require layers of process protection to prevent unnecessary exposure to dangerous situations that may harm personnel or the environment.  Most mining operations have implemented Safety Instrumented Systems (SIS) in compliance with IEC 61511 to mitigate the exposure to such dangerous events.

When Safety Instrumented Functions (SIF) that make up the SIS are implemented, many of those loops will require remote local indication of critical process variables for operators and technicians.  The exida approved Functional Safety Series SLD Loop Display is IEC 61508 certified to use in these safety loops.  The SLD was designed for critical loops and as such has a loop maintenance diode so if the SLD needs to be removed from the loop, the primary safety loop continues uninterrupted.  With SIL 3 capability safety practitioners can install this loop indicator on any of their plant wide SIFs.

Key Attributes:
-exida approved to IEC 61508
-Worldwide hazardous area approvals
-Loop maintenance diode allows removal of SLD from loop with no dire consequences




Gas Measurement Safety Logic Solver
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Presenter
Presentation Notes
Many mining locations require layers of process protection to prevent unnecessary exposure to dangerous situations that may harm personnel or the environment, like gas exposure.  Most mining operations have implemented Safety Instrumented Systems (SIS) in compliance with IEC 61511 to mitigate the exposure to such dangerous events.

When required to add layers of protection at the mine site, consider the STA Functional Safety Trip Alarm as your Safety Instrumented System logic solver when a dangerous condition occurs. The STA is simple to program and has an auxiliary analog output for retransmission to the local RTU.   The STA is SIL 2/3 capable, approved by exida and rated for installation in Class I Div 2/Zone 2.

Key attributes: 
-exida approved, SIL 2/3 capable 
-Easy programming
-Class I Div 2/Zone 2 approval and local display



Advanced Temperature with AIS Input

Class 1, Div 1
Zone 0, 1

IS barrier

Eliminate long TC inside o
extension wire runs by \ _

mounting your TTs in J-
Boxes near process unit

Eliminate IS barriers and
the space they consume

Model THZ3 with the
optional Associated IS input
combines all these
features

Plus it handles dual inputs _
and input corrosion Class 1, Div 2
detection Zone 2
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Presenter
Presentation Notes
When mines excavate raw materials from the earth, trapped gas like methane is often released.   When temperature points need to be monitored in these locations consider using and Associated IS temperature transmitters, especially when the method of protection is Intrinsic Safety.  When Intrinsic Safety (IS) is chosen as the facilities protection method, intrinsically safe barriers for all of the RTD and TCs can be quite expensive, engineering intensive and space consuming.

One solution to this problem is to install DIN rail temperature transmitters in the field, close to the process, that have built in intrinsically safe barriers.  The THZ3 DIN rail temperature transmitter is considered an associated IS device because it has the IS barrier embedded in the transmitter so it can connect to temperature elements that are located in Class I Div 1 or Zone 0/1 hazardous areas.  Moreover, by implementing this strategy you eliminate the common drift and corrosion problems associated with long TC lead wire runs that lead to expensive and troublesome measurement errors.

Key Attributes:
-IS barrier built into THZ3, reducing needs for external IS barriers
-Eliminate errors due to TC extension wire
-Dual input capability and input corrosion detection 




Wireless Link to Remote Mining Locations
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Presenter
Presentation Notes
Mining facilities have far reaching and remote locations that need to be monitored.  Often these locations have limited wiring and are miles apart. 

To solve this dilemma look to the WNM Wireless Network Module.  The WNM is a 900Mhz or 2.4Ghz License Free Spread Spectrum Radio that can cover up to 30 miles (without repeaters) between locations.  Each WNM can be programmed to be a Master, Remote, Repeater or Remote/Repeater.  The WNM is certified for installation in Class I Div 2/Zone 2 locations and supports Ethernet and MODBUS RTU communication links therefore making it an ideal interface with most all remote I/O systems, including the NCS Net Concentrator System shown here.  

Key Attributes:
-IS barrier built into THZ3, reducing needs for external IS barriers
-Eliminate errors due to TC extension wire
-Dual input capability and input corrosion detection 




Conveyor Belt Speed Protection and Monitoring

Conveyor Belt, Pump
or Mixing Motor

Frequency / Speed transmitter
* High Accuracy Frequency to 4-20mA
e Input Spans: 0.1 Hz to 25,000Hz
» Accuracy: 0.01 to 0.05% of reading
 Hazardous area certified
 Ambient: -40°F to 185°F
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Presentation Notes
Mines have large conveyor belt systems that should they run too fast or too slow could cause dangerous process conditions downstream. Due to the criticality of these belt speeds, Safety Instrumented System (SIS) may be implemented to protect the process and personnel. 

When conveyor belt speed monitoring is important, consider the FDY PC Programmable Frequency-to-DC Converter.  The FDY  monitors frequency, period, high or low pulse width, and contact closure signals and converts it to a linear and isolated 4-20mA signal.  The two-wire loop powered FDY has worldwide hazardous areas approvals and sets up in just a few minutes with easy to use PC programming software.

Key Attributes:
-Universal programmable input
-Local display and Free PC programming software 
-Worldwide hazardous area approvals



Frequency / Speed transmitter
* High Accuracy Frequency to 4-20mA
e Input Spans: 0.1 Hz to 25,000Hz
» Accuracy: 0.01 to 0.05% of reading
 Hazardous area certified
 Ambient: -40°F to 185°F
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Presenter
Presentation Notes
Industrial compressors are used in large Mining facilities to supply headers with air for pneumatic instruments and valves.  These compressors have to run at precise speeds.  If these compressors start to run too fast they can become very dangerous and expensive to repair.  

If you have compressors or rotating equipment that is critical, consider the FDY PC Programmable Frequency-to-DC Converter.  The FDY  monitors frequency, period, high or low pulse width, and contact closure signals and converts it to a linear and isolated 4-20mA signal.  The two-wire loop powered FDY has worldwide hazardous areas approvals and sets up in just a few minutes with easy to use PC programming software.

Key Attributes:
-Universal programmable input
-Local display and Free PC programming software 
-Worldwide hazardous area approvals




IEC 61508 Certified SIL 2 Capable Signal Isolator
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Presentation Notes
When Safety Instrumented Systems (SIS) are applied at a mining facility you can’t always plan for every loop condition.  Sometimes input cards are active and sometimes passive.  Field transmitters are sometimes line powered (four-wire) which usually have active outputs, and sometimes they are passive (two-wire).  Moreover, is the field transmitter HART capable or not?

When those unplanned situations exist, you can turn to the Functional Safety Series SST Signal Isolator.  The SST is an exida approved four-wire SIL 2 capable isolator that provides superior noise rejection and full three-way isolation with HART pass-through capability.  Additionally the input to the SST can be wired in the field as an active input (applies power to the two-wire field transmitter) or passive input.  The output of the SST can be ordered as active or passive.  Another very important feature of the SST that is very critical for an SIS, is that the output of the SST will track the input all the way to 0mA when it fails; as opposed to most other isolators that simply go to 4mA – which is always difficult to ascertain between a failure of the input or just 0% scale.

Key Attributes:
-exida certified to SIL 2
-HART pass-through capability
-Output tracks to 0mA on failed input


Peer-to-Peer Multiplexer
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Presenter
Presentation Notes
Mining facilities have several signals that need to get back to a centralized control room or need to be shared with another part of the plant.  Ideally there is always enough extra shielded twisted pair that can be used when signals or transmitters need to be added.  Unfortunately there never seems to be enough spare wire for these situations.  

When such a requirement exists consider the NCS Net Concentrator System as it allows you to utilize just one pair, or any other medium that is available, to multiplex and digitally transmit analog and discrete signals to any other part of the plant.  The NCS was designed for these exact peer-to-peer applications and has a programming interface that is extremely easy to setup with no complex programming involved.  Multiple NCS stations can be setup over the network to create a very flexible peer-to-peer communication network.  The NCS is rated for Class I Div 2/Zone 2 installations and includes input and output modules that handle current, voltage, temperature sensors, discretes and relays.


Key Attributes:
-Wide range of I/O types and number of points
-Class I Div 2/Zone 2 approval and -40 to 85C ambient operating environment
-Peer-to-peer addressing allows network flexibility


Remote I/O Multiplexer — Peer-to-Host
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Presenter
Presentation Notes
Mining facilities have several signals that need to get back to a centralized control room.   Often it is not cost effective or even possible to run many hundreds of twisted pair cables back to a central location.   

When such a requirement exists consider the NCS Net Concentrator System remote I/O system. Each NCS can have inputs and outputs tied to it and communicates over Ethernet, twisted pair, RS-485, fiber, or even wirelessly with the addition of a radio system.  The NCS includes an embedded webserver that can be used for viewing real-time process data and can be used for programming.  Unlike many other remote I/O systems, the NCS was designed with field installation in mind and therefore has an ambient operating temperature specification of -40 to 85C and has full channel-to-channel isolation. The NCS is rated for Class I Div 2/Zone 2 installations and includes input and output modules that handle current, voltage, temperature sensors, discretes and relays.


Key Attributes:
-Wide range of I/O types and number of points
-Class I Div 2/Zone 2 approval and -40 to 85C ambient operating temperature specification
-Expandable to handle thousands of I/O points
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Presenter
Presentation Notes
Temperature is one of the highest volume measurements in most plants.  Reducing the cost of these measurements, that are often in hazardous areas, is always a top priority.  

When you have several temperature points that are located in safe or hazardous areas, look to the TCS Temperature Concentrator System.  The TCS consists of one or two TCMs and an HMC.  The TCM is a 16 channel universal temperature multiplexer that communicates to the HMC via HART.  The HMC in turn converts the HART temperature data into MODBUS RTU protocol for the BPCS to read.  The TCM can be installed in Class I Div 1/Zone 0 areas and can multiplex up to 32 channels of temperature per HMC.  This drastically reduces the temperature cost per point as opposed to running sensor extension wire all the way back to the DCS or control room.


Key attributes: 
-32 channels of multiplexed temperature reduces cost per point
-PC programmable TCM and HMC with free programming software
-Worldwide hazardous area approvals



DIN Rail Mount Temperature Transmitters

Mount temperature transmitters in junction boxes close to the process unit to reduce thermocouple
extension wire and all the associates problems

If you have HART input cards available you can radically reduce your costs by wiring two sensors
into each TT and reading them digitally
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Presenter
Presentation Notes
Mining facilities sometimes have a block of temperatures that need to be monitored in a central location.   

You can reduce the expense of installing individual field transmitters by installing DIN rail temperature transmitters in the field, close to the process, and running shielded twisted pair back to the DCS or BPCS.  The Class I Div 2/Zone 2 approved THZ3 Smart HART Dual Input Temperature Transmitter is a highly accurate and repeatable DIN rail temperature transmitter with advanced diagnostics.  If your control system’s input cards can read HART, you can further reduce your measurement cost per point by bringing two sensors to each THZ3 and reading the PV and SV dynamic HART variables, which represent Sensor 1 and Sensor 2 respectively.

Key Attributes:
-Class I Div 2/Zone 2 approved DIN version of THZ3
-Dual input capability may reduce cost per point 
-High ambient operating temperature range of -40 to 85C (-40 to 185F)


Dual Sensor Input — Backup / Failover

Backup and Failover protection:

Ensure processes don’t stop when a sensor fails

Implement Backup with two sensors or with a dual sensor
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Presentation Notes
Mining facilities have several points of temperature that have to be monitored.  Many of these measurements are critical and thus will utilize dual elements or fully redundant sensors.   

When these critical measurement needs arise and you can’t afford to have your process shut down, look to the TDZ3/THZ3 Smart HART Dual Input Temperature transmitters that allow you to configure the transmitter for a failover or backup mode. When the primary sensor fails the TDZ3 automatically switches to the backup sensor and the failure is reported via HART diagnostics and display. The THZ3/TDZ3 transmitter family can be HART or DTM programmed and carries worldwide approvals. 

Key Attributes:
-Backup or Failover mode on primary sensor failure
-HART or DTM programmable
-Worldwide hazardous area approvals


Dual Input Capabilities for Temperature Measurements
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Presenter
Presentation Notes
Sometimes there are temperature measurements that require advanced functions like differential, averaging or even high select capability.

Rather than running signal wires all the way back to a PLC or DCS to perform those functions, consider the TDZ/THZ3 Smart HART Dual Input temperature transmitters.  This family of transmitters can accept dual sensor inputs and can perform sensor backup/failover, averaging, differential, absolute differential, high select and low select functions. The THZ3/TDZ3 transmitter family can be HART or DTM programmed and carries worldwide approvals.  

Key Attributes:
-Advanced measurement functions with dual sensor input
-HART or DTM programmable
-Worldwide hazardous area approvals



Corrosion Detection/Burnout Indication

Corrosion or
Burnout Alert
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resistance can be an early indication of TC degradation or pending failure
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Presentation Notes
Mining facilities have several points of temperature that have to be monitored.  Many of these measurements utilize thermocouples.   When thermocouples fail or burnout they normally go open circuit due to any number of process or environmental issues.   

In an effort to catch these thermocouples before they fail, look to the TDZ3/THZ3 Smart HART Dual Input Temperature transmitters that have corrosion detection capability for thermocouples to warn you when the resistance in the thermocouple circuit is stating to increase, that is usually an early indication of a pending element failure.  The THZ3/TDZ3 transmitter family can be HART or DTM programmed and carries worldwide approvals.  

Key Attributes:
-Advanced sensor diagnostics – Corrosion detection/burnout indication for thermocouples
-HART or DTM programmable
-Worldwide hazardous area approvals
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Temperature Sensor Drift Alert — Advanced Diagnostics
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Presentation Notes
Mining facilities have several points of temperature that have to be monitored.  Many of these measurements utilize redundant or dual element RTDs and require exceptional accuracy and repeatability.

For instances where two elements are used, the TDZ3/THZ3 Smart HART Dual Input Temperature transmitters have sensor drift alert detection capability to warn you when one sensor has started to drift from the other.  This is particularly useful in applications that demand an accurate and repeatable secondary sensor. The THZ3/TDZ3 transmitter family can be HART or DTM programmed and carries worldwide approvals.  

Key Attributes:
-Advanced sensor diagnostics – Sensor drift detection for RTD or T/C measurements
-HART or DTM programmable
-Worldwide hazardous area approvals



Temperature Sensor Corrosion Detection - RTD
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Presentation Notes
Mining facilities have several points of temperature that have to be monitored.  Many of these measurements utilize three wire RTDs with long extension wires.  Corrosion can cause�a significant amount of error in these three wire circuits.  

For those cases, the TDZ3/THZ3 Smart HART Dual Input Temperature transmitters have corrosion detection capability to warn you when corrosion build up is causing measurement error.  The THZ3/TDZ3 transmitter family can be HART or DTM programmed and carries worldwide approvals.  

Key Attributes:
-Advanced sensor diagnostics – Corrosion detection for RTD measurements
-HART or DTM programmable
-Worldwide hazardous area approvals


D

the WORM - Field Cuttable Temperature Sensor

» Universal stocked sensor for any thermowell length

» Types of Sensors: Platinum, Copper, Nickel RTDs or T/C. :
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Presenter
Presentation Notes
Every mining facility uses a vast array of different length solid sheathed, spring loaded RTDs and thermocouples.  Stocking these various lengths for every temperature measurement point can be very costly and time consuming.

To lower inventory needs and increase your quality of temperature measurements, consider the WORM Flexible Temperature Sensor that comes in just about every type of RTD and Thermocouple.  With a quick measurement and a simple in-field trim-to-length, the WORM handles nearly every thermowell assembly.  The smaller mass of the WORM yields a 13% faster response time, minimizes ambient temperature effects and with its proprietary potting offers better resilience to high vibration environments, which is a common cause of failure with RTDs.  You can buy a single WORM, pack or three or save more money by ordering 10 in a can of WORMS.

Key Attributes:
-Flexible WORM sensor fits almost any thermowell length
-13% faster response time
-More resilient in high vibration applications that fixed length solid sheathed RTDs


Signal Splitter - Sharing Critical Signals
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Presenter
Presentation Notes
Mining facilities have large basic process control systems that control and monitor most of the plant.  However, there are other silos of control and monitoring by PLC systems that come with other critical or specialized machinery.  

In situations where these key process signals need to he shared between these systems, turn to the ECT Signal Splitter.  The Class I Div 2/Zone 2 ECT DIN splitters accept one input and outputs two identically isolated outputs to each of the two process systems.  This allows either system to be taken out of the loop without affecting the availability of the other loop.  Since the ECT splitter is a four wire unit, it has an optional input loop power supply that can be used to power the connected transmitter.

Key Attributes:
-Full four way isolation up to 500Vrms between power and all input/outputs
-RFI/EMI resistant and hardened aluminum case
-Zero and span potentiometers for onsite calibration


HART Pass-Through Signal Isolator/Repeater
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Presentation Notes
Mining facilities have critical measurement variables like pressure that if not monitored closely could cause serious injury to personnel.  Often these critical signals need to be shared with other control devices and wiring them in series with one another is not always a good idea since a failure at one receiving device renders the loop open, or in a failed state.

If you have critical loops like these consider looking to the HIX HART Signal Isolator.  The HIX is a rugged and reliable two-wire, output loop powered isolator with HART pass-through capability.  The HIX allows you to share that critical process variable, and any valuable HART data, with both your primary control system and your backup controller.  This affords you the protection and added safety by not having to worry about losing your primary control loop when you work on your secondary backup-side loop, and vice versa.  

Key attributes:
-HIX provides area isolation and follows failed inputs down below 3mA
-Class I Div 2/Zone 2 approvals
-HART pass-through allows critical signals to be shared with backup system



Signal Isolator and Converter - PC Programmable
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Presentation Notes
Mining facilities have critical monitoring points that if not measured closely could cause serious injury to personnel.  Often these critical signals need to be shared with other control devices and wiring them in series with one another is not always a good idea since a failure at one receiving device renders the loop open, or in a failed state.

If you have critical loops like these consider looking to the SIY PC Programmable Signal Isolator.  The SIY is a rugged and reliable two-wire, output loop powered isolator that can be PC programmed for just about any input, standard or special range.  Additionally the SIY allows you to create custom curves for those non-linear signals.  This form of area isolation affords you the protection and added safety by not having to worry about losing your primary control loop when you work on your secondary backup-side loop, and vice versa.  

Key attributes:
-SIY is PC programmable for just about any input range
-Field mount version available with worldwide hazardous area approvals
-No exposed potentiometers for unauthorized calibration or adjustments



Associated Intrinsically Safe Alarm Trip
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Presentation Notes
Mining facilities often have processes that create explosive atmospheres. When alarming is required on points that are in these locations consider using an Associated IS alarm trip, especially when the method of protection is Intrinsic Safety (IS). When IS is chosen as the facility’s protection method, intrinsically safe barriers for all of the 4-20mA, RTD and TC signals can be quite expensive, engineering intensive and space consuming.

The SPA2IS Site Programmable Alarm Trip is considered an associated IS device because it has the IS barrier embedded in the transmitter so it can connect to temperature elements and transmitters that are located in Class I Div 1 or Zone 0/1 hazardous areas.  This saves time and money since traditional IS barriers and the associated marshalling cabinet is no longer needed.  The SPA2IS is approved for installation in Class I Div 2/Zone 2 areas and has four programmable SPDT relays and an option auxiliary analog output.

Key Attributes:
-IS barrier built into SPA2IS, reducing needs for external IS barriers
-Easy programming with free PC software or push buttons
-Four programmable SPDT relays with auxiliary analog output
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Presentation Notes
Mining facilities have processes that require tight pressure control.  Some processes are too critical to rely on just one pressure transmitter, since a transmitter failure could cause a nuisance or spurious trip or process upset.  Furthermore not all of these situations are in close proximity to a DCS.

Instead of considering a sophisticated PLC and additional pressure transmitters, consider utilizing a 2oo3 voting scheme with SPA2 Site Programmable Alarm Trips by wiring their relays in a shutdown or alarm circuit scheme.  It is very easy to program vs a PLC and its SPDT relays are rated at 5A 250VAC/24DC.  The SPA2 is approved for installation in Class I Div 2/Zone 2 locations and is push button or PC programmable with quick and easy to use menus.  Each SPA2 has a local display and an optional 4-20mA retransmission.

Key attributes: 
-Simple 2oo3 voting configuration
-Easy programming
-Class I Div 2/Zone 2 approval and local display



Pressure Protection — Alarm Trip

SPA2 o
Hi Hi Press _
— I 1 < o SPA2 Alarm provides:
o V1 - -Critical asset protection
Hi Press -Personnel safety
19603 I I > -Local indication of alarms and PV
", Fault -Retransmission of PV for remote/local readout
| | S
i >

Indicator

4-20mA

Steam Line

Demand Moore Reliability | www.miinet.com



Presenter
Presentation Notes
Mining facilities use steam to heat vessels and different parts of their process units and if steam pressure rises too high it could create a dangerous situation.  Monitoring and alarming on steam pressure adds a layer of protection for personnel and process.  But many times these points are remotely located where it isn’t practical to run multiple twisted pairs to and from the control room or closest PLC. 

When remote alarms or layers of protection are required, look to the SPA2 Site Programmable Alarm Trip.  The SPA2 is push button or PC programmable alarm trip, or trip amp, that offers high, low, rate of change, fault, out of range, input failure alarm types.  Fitted with a universal power supply, it has up to four programmable SPDT alarms with an optional auxiliary analog output and a loop power supply for powering two-wire transmitters.  The SPA2 is approved for installation in Class I Div 2/Zone 2 locations.  


Key attributes:
-Versatile and easy programming with push buttons or PC software
-Up to four SPDT relays rated at 5A 250VAC/24VDC
-Suited for installation in Class I Div 2/Zone 2 locations



HART Interface Module and HART Mux
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Presentation Notes
There many HART smart instruments installed throughout all manufacturing facilities, many of which are multivariable instruments which have additional process variables that are available via the HART signal.

When you need access to these additional HART variables and diagnostic data, but don’t have a HART based DCS or asset manager, consider the HIM HART Interface Module.  The HIM polls any HART compatible instrument and allows you to break out any HART dynamic variable or diagnostic bit and covert it to a 4-20mA signal or alarm, respectively.  The HIM allows you to retransmit up to three dynamic HART variables and gives you one or two alarms that can be tied to most any diagnostic bit or dynamic variable.  Additionally the HIM has redundant MODBUST RTU outputs optional. The HIM is approved for installation in Class I Div 2/Zone 2 areas and is configured via a free Windows PC program and sets up in just a few minutes.

Key Attributes:
-Polls any HART instrument and breaks out additional HART variables and diagnostics
-Class I Div 2/Zone 2 approval
--40 to 85C ambient operating temperature
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Presentation Notes
There many HART smart instruments installed throughout all manufacturing facilities, many of which are multivariable instruments which have additional process variables that are available via the HART signal.

When you need access to these additional HART variables and diagnostic data, but don’t have a HART based DCS or asset manager, consider the HCS HART Concentrator System.  The HCS polls between one and 16 HART smart instruments on one twisted pair and maps all of the process variable and diagnostic data to an internal MODBUS memory map.  This then allows the HCS to be polled by a MODBUS RTU host making all of the HART data available.  The HCS is approved for installation in Class I Div 2/Zone 2 areas and supports both RS-232 and RS-485 physical layer networks.  The HCS is configure via a free Windows PC program and sets up in just a few minutes.

Key Attributes:
-Polls between one and 16 HART instruments and converts data to MODBUS RTU
-Class I Div 2/Zone 2 approval
--40 to 85C ambient operating temperature


HCS

HART to MODBUS Gateway — Smart Valves
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Presentation Notes
Mining facilities have a lot of valves controlling chemical feedstock, finished product, steam and water.  The top works (actuators) are being upgraded on most valves to include a smart HART positioner.  These positioners offer tighter control and provide a lot more diagnostic and process data.

If your facility has smart HART positioners on valves, and you would like an efficient way to monitor these valves at a central monitoring location, consider the HCS HART Concentrator System.  The HCS is HART-to-MODBUS RTU gateway that can be multi-dropped throughout your facility on one twisted pair and connected to a central MODBUS RTU host or SCADA system.  The HCS is a HART master and polls the smart HART positioner for its process variable data points, such as stem position, stroke percentage, temperature, set point and diagnostic bits that warn of potential trouble.  This HART data is then mapped to MODBUS RTU so it can be polled remotely by a MODBUS host.  Each HCS can have up to 16 smart HART devices attached to it.



Key Attributes:
-Queries smart HART device for process data and diagnostics
-Converts HART data to MODBUS RTU
-Polls up to 16 HART devices per HCS


HART Monitoring Features

HART Mux — Smart Valve Diagnostics
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Mining facilities are full of HART smart instruments.  Often there are additional process variables from these HART devices that are being measured but simply can’t be monitored because the field device only has one 4-20mA output.  If the DCS or BPCS is HART capable then these hosts could poll these smart HART instruments for this additional diagnostic and process data.  Unfortunately upgrading older input cards or legacy control systems to be HART smart compatible can be quite expensive.

When this condition exists, utilize the Class I Div 2/Zone 2 approved HIM HART Interface Module.  The HIM has the ability to poll any HART smart device and turn its digital HART process measurement data into 4-20mA signals (up to three) for retransmission to any host.  In addition the HIM has optional alarm relays (up to two) that can be used to alarm on anything from diagnostic bits, transmitter status to process variable limits.  The HIM is even multi-drop capable with an optional MODBUS RTU output that allows a remote MODBUS RTU host to poll it for the field transmitter’s HART variables; thus turning the HIM into a industrial HART-to-MODBUS gateway.  

Key Attributes:
-HART to Analog Conversion: up to three AOs and two relay alarms
-Local display
-Class I Div 2/Zone 2 approval 


SIL 3 Capable Logic Solver — Pressure
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Mining facilities have processes that deal with critical pressures that could spike during abnormal process conditions. A layer of protection or alarm system typically referred to as a Safety Instrumented System needs to be implemented in order to protect personnel and the process. 

Protect personnel and your process with the STA Functional Safety Trip Alarm as your Safety Instrumented System logic solver by monitoring pressure levels and shutting down the process when a spike or abnormal process disruption takes occurs. The STA is simple to program and has an auxiliary analog output for retransmission to a separate host system.   The STA is SIL 2/3 capable, approved by exida and rated Class I Div 2/Zone 2.

Key attributes: 
-SIL 2/3 capable and exida approved 
-Easy programming
-Class I Div 2/Zone 2 approval and local display
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Mining facilities have critical monitoring areas like high pressure steam lines that if not monitored closely could cause serious injury to personnel and process equipment.  Often Safety Instrumented Systems (SIS) are put into place after HAZOP studies.  

If the SIS is implemented consider looking to the SSX Functional Safety Signal Isolator.  The SSX is an exida approved SIL 3 capable isolator with HART pass-through capability.  The SSX allows you to share that critical process variable, whether steam or temperature, with both your SIS logic solver and your Basic Process Control System or Asset Manager.  This affords you the protection and added safety by not having to worry about losing your primary safety loop when you work on your secondary BPCS-side loop.

Key attributes:
-SSX is exida approved and SIL 3 capable
-Class I Div 2/Zone 2 approvals
-HART pass-through allows critical signals to be shared with asset manager
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Presentation Notes
Many processes require critical cooling water lines for in-line process operations or for emergency cooling.  If a process doesn’t get the required cooling water or a process temperature cannot be lowered quick enough, layers of protection have to be put in place.

Due to the dangerous nature of these type of situations, Safety Instrumented Systems (SIS) are often implemented.  Often these flow rates are also monitored by the Basic Process Control System (BPCS) too.  When this is a requirement, look to the Functional Safety Series SST Safety Splitter.  The four-wire SST is an exida approved SIL 2 capable signal splitter, with Class I Div 2/Zone 2 approval, that sends your critical process signal to two remote locations.  The SST also passes valuable HART diagnostic and process variable data through the SST in case asset managers need to view calibration or other essential diagnostic data from the field transmitter.

Key Attributes:
-exida approved and Class I Div 2/Zone 2, SIL 2 capable for SIS loops
-Full four way isolation up to 500Vrms between power and all input/outputs
-Passes critical HART data from field transmitter
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Mining facilities have several critical point of temperature that have to be monitored.  Some of these are so critical that they are part of a Safety Instrumented System (SIS).  

When these critical SIS temperature measurement needs arise, consider the Functional Safety STZ Smart HART Dual Input Temperature Transmitter for your Safety Instrumented Functions (SIF).  The STZ is an exida approved SIL 3 capable temperature transmitter featuring dual sensor input capability that allows for failover or backup mode when primary sensors fail.   The STZ transmitter family can be HART or DTM programmed and carries worldwide approvals. 

Key Attributes:
-exida approved SIL 3 capable temperature transmitter
-Backup or Failover mode on primary sensor failure
-HART or DTM programmable with worldwide hazardous area approvals


SIL 3 Capable Frequency to DC Converter
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Industrial compressors are often used in large mining facilities to supply headers with air for pneumatic instruments and valves.  These compressors have to run at precise speeds.  If these compressors start to run too fast they can become very dangerous and expensive to repair.  

If you have compressors or rotating equipment that is critical enough to require a Safety Instrumented System, consider the Functional Safety SFY PC Programmable Frequency-to-DC Converter.  The SFY is an exida approved SIL 3 capable  frequency-to-DC transmitter that monitors frequency, period, high or low pulse width, and contact closure signals and converts it to a linear and isolated 4-20mA signal.  The two-wire loop powered SFYY has worldwide hazardous areas approvals and sets up in just a few minutes with easy to use PC programming software.

Key Attributes:
-exida approved SIL 3 capable
-Local display and Free PC programming software 
-Worldwide hazardous area approvals
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Mining facilities have several loops that need tight PID flow control.  Not all of these loops are close enough to the primary control system or PLC.  In some cases the existing control system may be overburdened and adding additional PID control loops may lower the overall scan time.  

When accurate and repeatable flow control is required and it isn’t feasible to add it to existing control systems or over complicated PLCs, consider the Nema 4X Model 535 ¼ DIN Single Loop Controller.  This versatile yet easy to program controller can perform P, PI or PID control with built in auto-tuning and other advanced programming features. The controller features a large vacuum fluorescent display with a large five digit upper display and two nine character lines of alphanumerics.  In addition to the CV (Control Variable) output, up to three additional relay or analog outputs can be configured.

Key Attributes:
-Easy to setup and configuration menu
-Easy to use PID auto-tuning
-Large display and additional outputs
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Mining facilities have many process loops where the transmitter’s local display is either remote or not at eye level.  

When loops require local indication for operations or plant personnel, consider the PSD PC Programmable Loop Display.  The PSD is a loop powered indicator with a full five digits for process variable and engineering units (EGU) readout.  A loop maintenance diode option is available that allows removal of the PSD from the loop without disrupting or breaking the current loop.  The PSD is PC programmable with free easy to use software and even allows a 128 point custom curve creation for non-linear signals.

Key Attributes:
-Easy to program with free software
-Worldwide hazardous area approvals
-Loop maintenance diode allows removal of PSD from loop with no effect
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Mining facilities have many process loops where the transmitter’s local display is either remote or not at eye level.  

When loops require local indication for operations or plant personnel, consider the Nema 4X SPD PC Programmable Loop Display that only consumes 2.3 volts.  The SPD is a loop powered or line powered (unit with alarms) indicator with a full five digits for process variable and engineering units (EGU) readout. The SPD has an optional backlit LCD and two SPDT alarms.  

Key Attributes:
-Large loop display that is easy to program with free software
-Worldwide hazardous area approvals
-Backlit LCD and two alarms optional
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Mining facilities have many process loops where a bank of displays or panel meters are needed for installation in control rooms or in remote cabinets.

When a panel meter display is required, consider the Nema 4X 330R 1/8 DIN Process Display and Panel Meter.  The 330R has a large 4 digit LED display and accepts all T/Cs, RTDs, mA, V and millivolt inputs.  The unit is powered with any voltage between 90-250VAC and is to program through the front push buttons and easy to navigate menu.  The 330R has additional options that include an analog retransmission, two SPDT alarms and a loop power supply to power a two-wire instrument that is tied to its input.

Key Attributes:
-Easy to program and large 4 digit LED display
-Nema 4X front and universal AC power supply
-Options include: Two alarms, analog retransmission and loop power supply
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