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MPR E-Scan  

Introduction  

The MPR E-Scan is a microprocessor driven critical angle refractometer.  It is used to measure 

the refractive index of process fluids which directly correlate with customer request for dissolved 

solids, Brix or other meaningful measurement.  The E -Scan may be used  as an error indicator or 

an integral part of a complete process control system.  

The MPR E-Scan is equipped with a broad range of diagnostics to aid in fault isolation without 

the use of special test equipment.  The instrument is calibrated before leaving the factory and 

should not need recalibration unless some modification is made to the sensing head.  

Calibration procedures are available to change system parameters and allow the 

refractometer to measure different process fluids.  

Extensive literature is a vailable for various industries listing the correlation between refractive 

index, degrees Brix, or % solids and specific process parameters.  

 

 

 

 

The MPR E-Scan consists of:  

 

¶ Console 

¶ Interconnecting Cable 

¶ Sensing Head 

¶ Pipeline Adapter 
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CAUTION 

 

When removing the sensing head from an operating line, do not assume that the line is empty or that the 

isolation or bypass means is working properly.  If an EMC isolation valve is used, be sure its travel is not 

limited by any external attachments or other interference and that the valve is closed tightly.  No 

pressure should be felt on the head as the mounting nut is being removed. 

ANY PRESSURE FELT WHEN THE NUT IS LOOSENED MUST BE INVESTIGATED BEFORE 

PROCEEDING.  Steam should be turned off before attempting to remove the head if clean purge 

equipped. 

Use facility approved and mandated PPE, as well as protective clothing.   

Stand to the side when removing the sensing head. 

Clean all process liquid residue from the spud-piece on the adapter prior t o re-insertion of sensing head.  

Check to ensure the old O-ring has been removed. The O-ring seal should be replaced before re-

installation. 

Important Manual Information 

 

The Chapter title is at the top of each page for quick reference through the manual.  Important points, 

reminders, and warning messages are printed in bordered boxes as: 

NOTE:   Box indicates important messages. 
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1  MPR E-Scan Installation  
 

1.1  Site Selection  
 

The E-Scan console must be mounted in a non -hazardous òsafeó environment where ambient 

conditions allow personnel to remain for extended periods.  The cabinets are N EMA4X rated and 

should be kept closed.   Do not mount or install the Console or the sensing head in a location that 

interferes with or impairs the use of disconnect equipment, instrument access panels or EMO controls 

of other equipment.  

Environmental conditions of up to 2000m (6562 Feet) altitu de, maximum relative humidity 80% for 

temperatures up to 50 degrees C ( 122 degrees F), decreasing linearly to 50%, and relative humidity 

at 40 degrees C (104 degrees F).  Pollution Degree 3 is recommended for the normal operation of 

the MPR E-Scan I/S Cons ole and Barrier Box, the Sensing Head is capable of normal operations at 

Pollution Degree 3. All values indicated have a tolerance of +/ -10%.  The MPR E-Scan can be used 

in outdoor conditions .   An optional VORTEX Cooler is offered by EMC for cabinets hous ing MPR E-

Scan Consoles.  

The MPR E-Scan console must be secured to prevent 

unauthorized personnel from accessing the consoles interior.  

Optional console door latches are available for installation; 

however, the responsibility of securing these latches wi th a 

padlock or other safety lock are the responsibility of the end user.   

Additionally, the mounting of the MPR E -Scan console should be 

made to a strong wall surface.  In the event the mounting of the 

console should be on gypsum board/sheetrock/drywall, 

Electron Machine Corporation recommends first mounting a 

plywood backer panel, securing the plywood to the wallõs 

underlying studs or support structure; then mounting the console 

to the plywood.  Electron Machine offers an optional mounting 

bracket set for  additional support to the top of the console.   

Protective earthing must be made between the MPR E -Scan consoleõs mounting bracket 

and earth ground.  This can be achieved by securing a ground strap from the mounting 

bracket to an earth ground lug or post nearby.  



 

 

  

REV C 2 

 

 

ESCAN 

1.2 Power Requirements  
 

The A.C. power should be supplied from a line which is not subjected to power interruptions or 

heavy inductive loads.  The power supply used by the MPR E -Scan is self-switching and can accept 

the following power inputs.  A.C. power can be 90 -264 VAC at 50 or 60 Hertz, 2.0A.  The label on 

the console concerning AC power simplifies power to 100 -240 VAC at 50 or 60 Hz, 2.0A which is 

most standard.  

 

1.3 Installation of Sensing Heads  
 

NOTE:   Prior to shipment of an MPR E-Scan system, each sensing head is matched to  the specific 

console and factory calibrated .  DO NOT ATTEMPT TO CALIBRATE! 

The sensing heads are attached to the process line by custom pipeline/tank adapters, with a 

minimum of three times the diameter of the line in which the sensing heads are to be ins talled, from 

any elbow, bend, injection point or valve.  

The adapter can be carbon steel, stainless steel (316) or a material specified by the customer.   

This adapter must not be placed in an area where vibration is severe 

or excessive.  

If the sensing head is to be mounted on a vertical pipe, the fluid flow 

should be upward.  The arrow on the adapter should point in the 

direction of fluid flow.  (See Head to Adapter Positioning.)   The probe 

end of the sensing head has a groove for an inte rface O-ring. 

 

 

NOTE: The adapter should be oriented to place the sensing head in a horizontal plane to 

assure that deposit buildup and air pocket /foam  creation will be minimal.  



 

 

  

REV C 3 

 

 

ESCAN 

This O-ring must be in place prior to installing the head into the adapter  

to prevent the process fluid from leaking out.  

The head is attached to the adapter by a 2 -inch sanitary nut.  

The sensing head houses optical components, which are susceptible to 

the effects of moisture.  The cover is moisture proof and contains a 

small amount of desiccant to absorb any moisture remaining in the 

head after assembly.  

 

 

NOTE: The sensing head mounting nut should be tightened with a wrench , supplied by EMC , to 

a maximum of 50 FT -lbs of torque (68 Newton -Metre).  Alignment marks are pro vided to ensure 

the thermistor probe will not be in a direct line with the steam blast.  (See sensing head to 

adapter positioning illustration).  

1.4 Steam Purge Attachment  
 

Steam Purge Attachment - for liquids which exhibit a tendency to "coat"  

The steam purge  valve must be similarly mounted to  

the  adapter with a minimum of 6" and a maximum of 

18" from the steam port on an adapter preferably with 

1/4"  tubing.  

Steam pressure must be at least 50 psi (3.44 bar) 

above process pressure but no more than 175 psi max 

steam pressure with adequate condensation drainage 

at the steam valve in order to ensure hot  

steam for cleaning the prism.  Trial and error must, of 

necessity, be employed in determining the minimum 

steam time necessary for proper steam cleaning of the 

prism due to variables from application to application.  
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NOTE: It is essential that NO LEAKS be present in this line that could allow evaporation of liquids, 

thereby plugging the purge line . 

NOTE: To avoid excessive prism deterioration, keep the intervals between the purge times at 

maximum, which may vary from minutes to 120 minutes, and the prism cl ean time at a minimum 

of approximately 5 seconds.  IMPORTANT: A major cause of refractometer trouble is the prism 

clean process.   

 

1.5 Cooling System Requirements  
 

When supplied with a vortex cooler a clean and dry air supply of the proper pressure 

(approximat ely 90 PSI at 8 cubic ft/min.) is required. If equipped with the cooling fan option the 

console must be mounted in a controlled environment.  

 

1.6 Start-Up 
 

Note: Important ! Prior to shipment the sensing head is matched to the console and 

factory calibrated.  DO NOT ATTEMPT TO RE-CALIBRATE 

Turn power ON.  Allow sufficient time for the sensing head to stabilize at the process temperature.  It 

is recommended that no adjustments  be made for at least 15 minutes after start -up.  

Compare the reading against a sample taken from the process line close to where the unit is 

installed and at the process operating temperature.  If the sample does not equal the displayed 

reading, adjust the  Analog Zero per the Operation/Calibration section.  
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2 Outputs  
 

2.1 Analog Outputs  
In addition to voltage outputs, the E -Scan also offers current 

outputs for the measurement and temperature  (optional) . The 

measurement is a standard output and temperature is an 

option.  Output for these readings is a 4 to 20 mA signal that is 

referenced to ground (non -isolated) so that any device that is 

connected to these outputs must have a floating (or isolated) 

input. Isolated current output modules are available as an 

opt ion.  

The output for the measurement reading is found on TB 3 

terminals 1 and 2. Terminal 1 is the positive output for both the 

isolated output option and the standard non isolated output 

module. The (optional) output for the temperature is located 

on TB 3 terminals 3 and 4, 3 being the positive output in this 

case.  

The modules on the top of the interface board represent the output modules. The one on the left U1 

is the output module for the measurement. U2 is t he output module for the temperature. The other 

modules (U3 and U4) are for optional features and are explained in the optional addendums to this 

manual. It is an easy process to change from a non -isolated module to an isolated output module. 

You must first remove the power supply, then unplug the non -isolated module and replace it with 

the isolated module. The isolated modules are blue potted modules while the non -isolated modules 

are bare board modules. If a 0 -10 voltage output is desired, then TB 4 termi nal 1 is the measurement 

output and terminal 2 is the temperature output.  Terminal 3 is the common for both outputs.  

2.2 Relays 
 

The MPR E-Scan can support up to 8 configurable relays.  The typical setup includes 2 input relays, 

and 6 output relays.  These relays are controlled by the integrated logic of the MPR E -Scan to serve 

such functions as prism clean, alarms, lightbars, horns, valves, etc.  

The Interface Board (located in the console, and containing the relays), provides 120/240Vac power 

source v ia TB1 and TB5, terminals 14 and 15.  Power ratings for these terminals are fused at 1.0A each.  
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3 MPR E-Scan Operation  

 
Note: This equipment is designed for continuous operation and is to be left on for 

extended periods of time.  

3.1 Operation Panel  
 

The Operatorõs Panel or Front Panel consists of a display and a 20-button touch pad, which form 

the interface between the operator and the instrument.  The display consists of a 640 x 480 pixel 

LCD screen, which provides the operator with various messages. The 20 -button touch pad allows 

the operator to make entries and execute  commands.  

 

The three basic types of messages 

displayed are:  

Variable:  

These information lines contain either set 

points that may be altered by the 

operator, or measurement variables that 

are updated by the CPU.  

Alternate Action:  

Works much like a two -position  switch 

and is used to select various menu 

options.  The operator is able to 

alternate between two states, such as 

ON and OFF.  

Error Display:  

Flashes continuously to att ract 

operatorõs attention to an error 

condition.  
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 Button Touch Pad Function Chart  
 

Scrolls cursor horizontally to the left and also  used to initiate editing of calibration voltages 

in the calibration table, and temperature values in the compensation table.  

 

Scrolls cursor horizontally to the right and also  used to initiate editing of all system 

parameters excluding those accessed by the LEFT ARROW.  

 

Scrolls cursor vertically in the òUpó direction. 

 

Scrolls cursor vertically in the òDownó direction. 

 

ENTER  Used to select all cursor items and to save edite d data.  

Esc   Used to abort to previous operation without saving edited data.  

Menu  Used to immediately display the normal mode of operation without saving 

information or main menu selections if already in normal mode.  

PgUp  Displays previous screen of infor mation or mode of operation and  is 

applicable when indicated on the screen.  

PgDn  Displays next screen of information or mode of operation and  is applicable 

when indicated on the screen.  

+ /  _ Allows data fields to be either positive or negative.  Also used to create 

calibration table end, to toggle diagnostic options, and to record sample 

readings used for Analog Zero adjustment.  

0 ð 9   Numeric characters used to input data.  
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 Measurement Signal Graphing for the MPR E -Scan  
 

Graph Mode Screen   

The MPR E-Scan offers a graphical mode 

display, which can be accessed from the 

normal mode of operation via the PgDn 

button on the front panel switch matrix. PgUp 

will then return to the normal mode dis play.  

The graphical mode display comes equipped 

with all the essential information including the 

current product, error status, and 

measurement reading, in addition to the 

graph span and time.  

The graph span limits are derived from  the   

analog   low and high  

limits in calibration and are drawn on the display at the top and bottom of the graph area as dotted 

lines. 

The graph time can range from 5 minutes to 9999 minutes and can be accessed via the  

button  on the front panel switch matrix.  

The calibration alarm limits are also displayed graphically within the graph area and are drawn as 

red dashed lines to differentiate them from the graph span limits. The alarm limit lines are drawn 20 

pixels apart horizon tally, which gives the added feature of breaking the graph time into 20 equal 

parts. Thus, if the graph time were 20 hours, each alarm limit segment would represent 1 hour.  

Finally, the measurement signal itself is drawn in the graph area and can be recognized as a single 

continuous stream of information that is 2 pixels thick. The measurement graph offers a high -quality 

display with 574 pixels of horizontal and 295 pixels of vertical resolution.  
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3.2 Normal Mode  

 

 What Normal Mode Does  
 

In normal mode th e system displays the following information:  

System status indicators : 

¶ System Status Indicators  

¶ Name of the current product being measured along with an associated unit number.  

¶ Software version number.  

¶ Current time and date.  

¶ On -line SOLIDS measurement.  

¶ On -line temperature in Degrees Fahrenheit and Centigrade.  

¶ Alarm points for measurement.  

¶ Error status for system measurement, communication , and voltage levels.  

¶ Graphics menu to allow access to other MPR E -Scan system features.  

Note: In normal mode set points cannot be changed or adjustments made.  

 System Indicators  

 
C  Isolation valve is closed.  The MPR E -Scan will not initiate a prism clean.  

T  Below  minimum purge temp setting .  No prism clean allowed.   

H Measurement Hold.  Current readings and analog outputs are maintained 

until complete. Indicates a cleaning cycle is in progress by a purge message, 

as well as a current measurement voltage display while in normal mode.  

P Purge failed.  This means the previous purge cycle did not properly clean the 

prism.  

O Measurement over range.  Current reading above last calibration point for 

MPR E-Scan in the calibration table.  

U Measurement under range. Current reading below first calibration point for 

MPR E-Scan in the calibration table.  

S Measurement sample read ing has been recorded as the reference for 

Analog Zero adjustment.  
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Note:  The screen names and set points below are just an example, they will vary from 

application to application . 

 The Menu Options in Normal Mode  
 

Normal mode is entered by default, upon power up.  To gain access to other system features 

select the MENU button on the Front Panel Touch Pad.  

 

 

When the MENU button is selected, six menu options are displayed on the normal mode screen:  

3..5.1 Overview of Menu Options  

 

1. PRODUCT option allows  the operator to 

select a product from a list of previously 

calibrated products.  When a new product is 

chosen, all operating parameters are 

automatically loaded so that the E Scan can 

immediately be ready to measure the ònewó 

product selected.  This menu option also allows 

the operator to enter actual product names 

which are attached to associated product 

numbers. In addition, this option enables the 

operator to create new products by storing 

product information into unused product 

numbers . 

2. CALIB -  option allows the operator to enter calibration set points.  This consists of calibration 

limits, and analog zero adjustment.  Since a complete calibration is performed in advance by 

EMC, it would be a rare condition for the operator to access calibration measure ment.  However, 

system limits may be changed more frequently if the operator chooses to change the alarm limits, 

analog output limits, alarm delays, purge cycle information, or other limits.  An analog zero 

adjustment is provided to òzero inó the instrument to match lab samples or reach a target 

measurement if needed.  

 

3. CONFIG - option allows the operator to configure the E -Scan to perform various functions.  Such 

configurations would include:  purge/hold interface, smart cleaning, measurement and 

temperature alarms, 232 output and associated baud rates, measurement title, and displayed 

reading decimal format.  Other  options are selected in advance by EMC and would not normally 

be changed by the  operator.  Thus, access to system configurations is gained only by entering a 

correct password . 
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4. PRINT - option allows the operator to print all system calibration and configuration settings.  

5. DIAG - option provides the operator with data that can be used to test and troubleshoot system 

problems.  The operator can display all voltages from the sensing head, test relays on the interface 

board, output min., mid., and max., analog data to test and calibrate analog output, and enter 

system time and date  in cases of battery failure.  

6.  Anlg. 0:  option allows the operator direct access to the analog zero adjustment which is used to 

correct for any shifts in the measurement voltage.  After calibration and before compensation, an 

analog zero adjustment may be needed to òzero inó the measurement reading due to 

measurement voltage shifts that could occur when going from room temperature to the process 

base temperature used for the temperature compensation run.  Analog zero adjustment may also 

be needed after i nstallation to make instrument readings agree with normal testing methods.  

7.  PURGE: option allows the operator to initiate a purge from normal mode in addition to the 

automatic purge cycle timing setup in calibration limits.  The purge function cleans the sensing 

head prism and since configured for intelligent cleaning will automatically  start another purge 

cycle if the previous purge was unsuccessful.  Purge can be aborted using the Front Panel ESC 

button.   

8.  HOLD:  option allows the operator to initiate a hold condition from normal mode, which will 

freeze system information.  This fre ezes both displayed readings as well as analog output.  Hold can 

be aborted using the Front Panel ESC button.  

9.  LOGS:  Option allows the operator to view historical data pertaining to system errors and 

warnings, purge logs, clear logs, and export . 
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 Product Selection  
 

The product selection menu contains five menu options:  

1. Get  - This option allows the operator to choose 

a specific product, provided this product has 

been previously calibrated and configured for 

on demand use.  

2. Store. - This option allows the operator to 

create a new product by selecting a product 

number that will be the destination for the 

current product calibration and configuration 

information.  

3. Name  ð This option allows the operator to store 

a name for the product . 

4. USB Backup ð Backup to USB for EMC technician use . 

5. USB Restore ð Restores previously stored product from USB for EMC technician use . 

 

3..6.1 Product Get Selection  

 

Using the Front Panel buttons the operator can 

enter a product number and then òGetó that 

product.  

The operator can only òGetó products that are 

available which are identified by a product 

name.  

 

 

 

 

Store Mode Screen  
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3..6.2 Product Store Selection  

The product menu options have been replaced 

by the òStore Modeó and òEnter Product #:ó 

messages.  

 

Using the Front Panel buttons, the operator can 

select a product number that will be the 

destination of the current calibration and 

configuration. In this example, all of product 01 

information will be copied to product 0 4 thus 

creating a new p roduct.  

 

3..6.3 Product Store Name  

 

The next step would be to assign a meaningful name to the newly created product which can be 

accomplished by selecting the third product menu option, òNameó.  

 

This is the product name mode alphab et menu. It displays the current product selected in the 

upper left corner, the alphabetic characters 

available for assigning a product name in the 

center, and the product name at the bottom 

which is updated as characters are selected.  

Using the Front Pane l ARROWS and the ENTER button 

a product name can be selected and then saved. 

The òPgDnó and òPgUpó messages at the top right 

indicate the status of the editing mode. Toggling 

between these modes allows the operator to move 

the edit cursor to a desired posi tion either in the 

alphabet or the product name. When the ò-Save-ó 

option is selected the product name is saved.  

Note:  Up to 99 products are available.  The operator can use the òPgDnó and òPgUpó buttons to 

view a set of 20 products per page.  

Name Mode Alphabet Screen  
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 Calibration  Menu  Selection  
 

The calibration menu contains four  menu options:  

 

1. Limits - This option contains the system limits 

for alarms, divert point, purge cycle, analog 

output and filter weight.  

 

2. Meas . - This option allows entry to the 

calibration measurement routine. This is used 

to calibrate the process measurement so that 

a linear interpolation can be made to get the 

Refractive Index based on the current 

measurement voltage.  

3.Fluid T.C.- This option allows entry to the 

calibration te mperature compensation routines. This is used to compensate the process 

measurement changes that are caused by temperature changes.  

4. Anlg. 0 (Analog Zero)  - This option is used to adjust or òzero inó or fine adjust the instrument to 

match a target value.  

3..7.1 Calibration Limits Screen  

 

The calibration limits screen contains three pages 

of options.  Press the PgUp or PgDn buttons on 

the keypad to switch between these pages. 

Using the Front Panel buttons, the o perator can  

highlight and then select the specified 

calibration menu options. Selecting the òLimitsó 

menu option would generate the shown  display:  

Using the Front Panel arrow buttons, the operator 

can scroll through and edit selected system limits. 

In this example, Me asurement Alarm Low can 

now be changed using the RIGHT ARROW button . 

 




















































































