MC-1II™ EXP Flow Analyzer

Section 1

Table 1.1—MC-Ill EXP Specifications

Electrical Safety
Classification

Approved by CSA for US and Canada

Class I, Div. 1, Groups B, C, D (explosion-proof)
Type 4 enclosure

T6 temperature class

Approved by SIRA to
ATEX 10ATEX 1264X
IECEx SIR10.0127X

@ 12 GD

Ex d IIC T6 Gb (-40°C to 70°C) or Ex tD A21 IP66 T85°C (-40°C to 70°C)

System Power

Internal power supply
+ 3.6 VDC, D-size lithium battery (2-year typical life)
+ Alkaline battery pack containing 3 C-size industrial-grade batteries (CSA

only)

External power supply (6 to 30 VDC) with internal battery backup (reverse
polarity protected)

Loop-powered (4-20 mA) with internal battery backup

(reverse polarity protected)

Loop power: 8 to 30 VDC

Load resistance: 1100 ohms @ 30 VDC; 200 ohms @ 12 VDC

Operating Temperature

Lithium-Powered: -40°C to 70°C (-40°F to 158°F)
Alkaline-Powered (CSA only): -18°C to 55°C (0°F to 130°F)
LCD contrast is reduced below -20°C (-4°F)

LCD Display

8-digit Total (volume) display (7-segment characters)
6-digit Rate display (11-segment characters for easy-to-read prompts)
0.3” character height
Adjustable contrast and update period
User-selectable units of measurement (Total):
*  Preprogrammed units: BBL, GAL, LIT, M3, CF, SCF, any unit x 1000
+  User-defined units
User-selectable units of measurement (Rate):
*  Preprogrammed units: BBL, GAL, LIT, M3, CF, SCF (per DAY, HR,
MIN, SEC), any unit x 1000 (per DAY, HR, MIN, SEC)
+  User-defined units

Keypad

6-key membrane switch

Communications/
Archive Retrieval

RS-485 Modbus® communications with transfer speeds up to 115.2K (allows
full download in less than 1 minute)

Logging

384 daily logs
768 hourly logs
345 event logs
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Inputs

Turbine Meter Input

Configurable sensitivity adjustment via front panel
Sensitivity adjustment range: 20 mV P-P to 40 mV P-P
Frequency range: 0 to 3500 Hz

Remote Reset Input

Optically isolated

3.0to 30 VDC

Pulse duration > 3 seconds to reset

Explosion-Proof Reset Switch (option)
Press and hold > 3 seconds, then release to reset total
Press and hold < 1 second, then release to view daily log data

Pulse Input

Optically isolated

3.0to 30 VDC

Frequency range: 0 to 3500 Hz

Outputs

Analog Output

4-20 mA, loop-powered (two-wire)

16-bit resolution

Accuracy: 0.1% of full scale @ 25°C, 50 PPM/°C temperature drift
Loop power: 8.0 to 30 VDC

Zero and full-scale engineering values configurable from front panel

RS-485 Communications
Baud rates: 300, 600, 1200, 2400, 4800, 9600, 19200, 38400, 57600 and up
to 115.2K

Volumetric Pulse Output

Solid-state relay

Output rating: 60 mA max. @ 30 VDC, on-state drop = 1.4 VDC @ 50 mA,
0.25VDC @ 10 mA

Configurable pulse width (duration): 10 to 60,000 ms

Amp & Square (Flowmeter Frequency) Output

Open-drain transistor output of turbine meter input signal

Output rating: 50 mA @ 30 VDC, on-state drop = 0.3 VDC @ 50 mA,
0.1VDC @ 10 mA

(Analog output and amp & square outputs cannot be used simultaneously.)

Modbus®

RTU mode Modbus® supports 16-bit and 32-bit holding registers. For more
information, see Appendix D, page D-1.

Enron Modbus®

Flow log parameters (time stamp, period total, period run time, and supply
voltage) and download method are Enron-compatible.
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System Requirements Operating System - Windows XP, Windows Vista®, or Windows 7
Computer/Processor - 1 GHz or faster Pentium-compatible CPU
Memory - 128 MB of RAM

Hard Disk Space - 21 MB for program files, 30 MB for Adobe Reader,
adequate space for data files

Drive - CD-ROM for install

Display - 800 x 600 (SVGA), 16-bit (thousands of colors) color display or
greater

Browser - Internet Explorer 6 or later

Internet Connection - for web links, tech support

Communications Port - physical or virtual RS-232 compatible serial port

Key Product Features

This section presents an overview of key features of the MC-III EXP. Many of these features are discussed in
more detail in Section 3, page 35, and Section 4, page 45 (configuration procedures) and Section 5, page 79 (flow
log archival).

Key features discussed here include:
+ LCD display

* keypad

* interface software

e power supply

» calibration options

* input options

* output options

* flow log archival

» password-protected security

LCD Display

The liquid crystal display (Figure 1.4, page 12) provides a simultaneous indication of accumulated total (top
readout) and flow rate (bottom readout). The eight-digit total display uses 7-segment characters to form
numbers and letters, which results in a combination of uppercase and lowercase letters. The six-digit flow rate
display uses 11-segment characters to form numbers and letters for improved readability. When the keypad

is used to calibrate the MC-III EXP, the name of the menu option selected appears in the lower (rate) display,
and settings are entered in the top (total) display.

Flow volume can be measured in barrels, gallons, liters, cubic meters, cubic feet, standard cubic feet or other
user-defined units. A multiplication factor is also available for indicating flow volume in terms of 1,000 units.
The unit of measure for the Total readout and the decimal point position are selected by the operator during
calibration. If a user-defined unit is used, none of the preprogrammed volume units will be visible on the
display during operation.

Flow rate can be measured in a wide variety of preprogrammed units, or other user-defined units. The flow
rate unit of measure is selected in two steps: (1) a volume unit is chosen and (2) a time-base unit (per day, per
hour, per minute, or per second) is chosen. Users can choose any combination of preprogrammed volume and
time units in establishing the flow rate engineering unit (for example, gallons per hour, gallons per day, or

1



	Cover
	Important Safety Information
	Table of Contents
	Section 1—Introduction
	Operation
	Product Identification
	Key Product Features 
	LCD Display
	Keypad
	Interface Software
	Power Supply—CSA-Approved Units
	Power Supply—ATEX-Approved Units
	Multipoint Linearization
	Gas Volume Correction
	Input Options
	Output Options
	Flow Log Archival 
	Event Log Archival 
	Password-Protected Security

	Optional Features
	Explosion-Proof Reset/Control Switch
	RS-485 Communications Adapter
	USB Communications Adapter (CSA-Approved Units Only)
	RS-485 IS Barrier (CSA-Approved Units Only)

	Commonly Used Functions
	Reading Totals
	Saving Totals to Memory
	Resetting the Total
	Viewing Daily and Hourly Logs
	Saving and Uploading Configuration Files
	Exporting Log Data
	Saving Log Data in a Report


	Section 2—Installation
	Hazardous Area Installations (ATEX)
	Conditions for Safe Use (ATEX)
	Mounting Options (ATEX)

	Hazardous Area Installations (CSA)
	Conditions for Safe Use (CSA)
	Mounting Options (CSA)

	Installing the MC-III EXP
	Field Wiring
	Internal Power Supply
	External Power Supply
	Turbine Flowmeter (TFM) Input
	Pulse Input
	Remote Reset Input
	Pulse Output 
	Analog (4-20 mA) Rate Output 
	Flowmeter Frequency Output
	RS-485 Output


	Section 3—Configuration and Operation via Keypad
	Entering a Calibration Factor 
	Entering a Calculated Divisor
	Setting Input Type and Sensitivity
	Configuring the Total Display
	Configuring the Rate Display
	Configuring the 4-20 mA Rate Output
	Configuring the Pulse Output
	Entering the Slave Address
	Entering the Baud Rate

	Section 4—Configuration and Operation via Software
	Installing the Software
	User Documentation

	Connecting the MC-III to a Computer
	Running the Software
	Automating Functions on Software Startup
	Changing Autorun Settings
	Express Connect Option
	Changing the Communications Port
	Software Connection in Multi-Device Network

	Setting Log Download Preferences
	Configuring the MC-III EXP
	Configuration Wizard
	MC-III Main Screen
	Buttons and Tools

	System Setup
	Time/Date Synchronization 
	Contract Hour
	LCD Contrast Adjustment
	Security Setup
	Firmware Version Number
	Serial Number

	Communications Port
	Slave Address
	Baud Rate 
	Bus Delay
	Bus Timeout
	Software Communication Options

	Wellsite Information
	Turbine Input
	Volume Display
	Rate Display
	Input Type and Sensitivity Configuration
	Cut-Off Thresholds
	Calculation Period

	K-Factor Entry
	K-Factor Units
	K-Factor Type
	K-Factor Backup
	Gas Volume Correction (Supercompressibility Calculation)

	4-20 mA Output
	Enabling 4-20 mA Output 
	4-20 mA Output Testing

	Pulse Output
	Configuring Pulse Output
	Pulse Output Testing

	Saving and Uploading Configuration Files
	Saving a Configuration File
	Uploading a Configuration File

	Advanced Access 

	Section 5—Flow Logs and Event Logs
	Auto-Save Log Formats
	Log Directory and Filenames
	Flow Archive
	Downloading Flow Logs
	Viewing Trend Charts
	Printing/Saving a Report
	Viewing a Saved Report
	Exporting Flow Logs 

	Event Archive
	Downloading Event Logs
	Printing/Saving a Report
	Exporting Event Logs 


	Section 6 - MC-III EXP Maintenance
	Lithium Battery Replacement
	Alkaline Battery Replacement
	Circuit Assembly Replacement
	Keypad Replacement
	Firmware Update
	MC-III Parts List (CSA)
	MC-III Parts List (ATEX)

	Appendix A—MC-III EXP Hardware Options
	Explosion-Proof Reset/Control Switch
	Installation
	Operation

	Explosion-Proof Communications Adapter
	Assembly of the Plug Connector
	Connecting to the Communications Adapter
	Disconnecting the Communications Adapter 
	Installation of Adapter (when purchased separately from an MC-III EXP)

	USB Communications Adapter
	User-Supplied Hardware
	Using the Adapter
	Covering the Adapter
	Adapter Kit Installation


	Appendix B—Software Program Options
	General Options
	Autorun Options
	Communications Options
	Express Connect Option
	Auto-Negotiate Option
	Enable Auto-Negotiated Baud Rate Option
	Toggle RTS Line Option
	Enable Modbus Address Support for Firmware Versions 1.06 through 1.08
	Timing Parameters

	Downloading Options
	Advanced Options
	Clear EEPROM
	Automatic Data Logging


	Appendix C—Lithium Battery Information
	Lithium Battery Disposal 
	Transportation Information
	Material Safety Data Sheet

	Appendix D—Communications Protocol
	Introduction
	Supported Commands
	Data Types
	Registers 
	System Configuration
	Product Code (register 1000)
	Firmware/Register Table Version Numbers (registers 1001, 1002)
	Manufacture Date/Sales Date (registers 1003, 1004)
	Slave Address (register 1009)
	Baud Rate (register 1010)
	Real Time
	Input Configuration
	Output Configuration
	Holding Registers (16-bit Mode)
	Holding Registers (16-bit Mode)—Least Significant Word First
	Base Units/Configured Units
	Conversion Factors
	Polling Registers
	Pointer/Daily/Event Pointer (registers 17001 through 17006)
	Real Date (registers 17007, 17008)
	Real Time (registers 17009, 17010)
	Totals 
	Pulse Output Pulses (register 17077)
	Analog Output Current (register 17079)
	Calculated K-Factor (register 17081)
	Control Register
	Wellsite Parameters

	Log Data
	Enron Registers
	Enron Hourly/Daily Record Format
	Enron Event Record Format
	Reset Status
	Log Capacity



