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1. INTRODUCTION 

 
The Ash Tracker System utilizes rugged fixed-point sonar technology combined with 
sophisticated signal processing to locate and display ash levels in utility bottom ash 
hoppers.  Ash Tracker continually updates current material level data 24 hours a day with 
the boiler on-line providing invaluable process control information to plant personnel. 
 
Ash Tracker hardware is designed and manufactured to withstand the harsh conditions 
typically found in power plants.  System sensors are constructed of sturdy stainless steel 
and require very limited maintenance.  Sensors are mounted in stainless steel enclosures 
and reside behind protective acoustic lenses.  There are no moving or sensitive parts 
exposed to the harsh interior hopper environment. 
 
System electronics are designed for tough industrial environments and are housed in 
protective NEMA 4X enclosures.  And, since Ash Tracker utilizes a standard 4-20mA 
interface, it offers a simple path to integration with existing plant control systems. 
 
Ash Tracker proprietary signal processing and convenient user menus provide for ease of 
use by plant personnel with a wide range of technical backgrounds.  The system is easy 
to navigate and requires no special background knowledge to operate. 
 
The core benefit of Ash Tracker is the ability to continually and accurately monitor ash 
levels through simple visual observation and to calculate ash volume indications. 
 
A wide range and variety of benefits are achieved through effective use of the information 
provided by Ash Tracker.  Power plants across the United States have implemented 
underwater acoustics to enhance the efficiency of existing manually intensive ash 
handling systems and have realized significant reductions in operating and maintenance 
costs.  At other plants, this technology has been successfully integrated with automated 
bottom ash control systems to achieve even greater operating efficiencies. 
 

 
 
 
2. SYSTEM OVERVIEW 

 
 

The purpose of this section is to give an overview of the Ash Tracker system, its 
components and its method of data collection.  Specific details concerning how to use the 
system, its operation, maintenance, and troubleshooting will be discussed in sections to 
follow. 
 
2.1 SYSTEM COMPONENTS 

 
Ash Tracker is comprised of three (3) basic system components. 

·  Sonar Sensor (sensor) 
·  Hopper Enclosure 
·  Electronic Processor 
 
2.1.1 Sonar Sensor 
 
Typically, one fixed-point sonar sensor (sensor) is mounted in the side wall of 
each bottom ash hopper section.  Depending on the system configuration, these 
sensors will employ either one or three directional acoustic elements (See Fig. 
2.2).  For sake of discussion, this manual will detail the aspects of a three 
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“element” sensor.  The sensor is the device that emits an acoustic pulse, 
transmitting and receiving data to determine the distance to the ash pile.  The 
following describes the location of the sensor in the hopper, how it is mounted, 
and the various parts of the sensor enclosure. 
 
The sensor is located in a fixed position in the side wall of the bottom ash hopper 
approximately centered over the hopper discharge door.  Since the sonar device 
must be immersed in liquid to function, it is locates approximately three to six 
feet under the normal hopper water level.  This elevation is below the hopper 
apex, which allows one hopper section to be functional even if another has been 
emptied of water. 

 
Even though the sensor is usually submerged in the ash hopper during normal 
operating conditions, a cooling system has been provided for those infrequent 
times when the hopper is drained.  This cooling water sprays directly on the “high 
temperature” (350°F) lens that protects the sensor.  It is essential that cooling 
water be present at all times and “ready” for the random hopper draining events 
that can occur. 
 
!WARNING!  Cooling water to the sensor must be present at all times.  
Failure can result if the hopper water level is lowered and cooling water is 
not present. 

 
 
 

 
 
 

Figure 2.2 
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2.1.2 Hopper Enclosure 
 

The sensor is housed in a stainless steel enclosure that has been embedded in 
the hopper refractory (Fig. 2.2).  The imbedded housing features a protective 
shroud and the sensor bolts into the enclosure as shown in Fig 2.2. 
 
The sensor and the enclosure have been designed in such a way as to deflect 
falling pieces of solid material away from the sensor. 
 
 
2.1.3 Electronic Processor 

 
The electronic processor provides control of the sensor.  It pulses the sensor, 
receives the return signals, processes those signals and outputs the processed 
data to the processor display and its integral 4-20mA outputs. 
 
The processor communicates with the sensor via a shielded 3-pair telemetry 
cable.  The length of this cable can be up to 400 ft.  Cable lengths greater than 
350 feet may be an option, but should first be discussed with Entech Design 
personnel.  The processor unit is housed in a NEMA 4X enclosure and usually 
mounted in the hopper area, away from equipment traffic areas.  Handrail 
mounts are available and hopper walkways are a recommended mounting 
location. 
 

 
2.2 DATA COLLECTION 

 
The Ash Tracker continually “acoustically sounds” or interprets each hopper section and 
determines the height of the ash pile within. 
 
Industrial sonar instruments cannot directly detect the differences between the acoustic 
echo from an empty hopper as opposed to the ash pile.  To make this distinction and 
correctly correlate to the hopper environment, the system compares collected data 
against an operator input value for the distance from the sensor to the empty hopper.  A 
data translation routine is then used to compare collected data to that input reference 
point.  Data determined to be closer to the sensor than the input empty hopper distance 
are tracked and displayed as the ash pile distance (See Fig. 2.4). 
 
With the typical “three element” sensor, the processor interrogates or “pulses” one of the 
three sensors for an operator adjustable (preset from factory) period of time, then 
automatically “steps” or transfers to the next sensor, collects data, and steps to the third 
sensor (Fig. 2.5).  This is the standard mode of operation and this repetitive sequence is 
performed on a continual basis to provide real-time ash pile height and distribution data. 
 
The system 4-20mA outputs are also continually updated during this scanning sequence. 
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Figure 2.4  
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Figure 2.5 

 
 
 
 
 

2.3 PROCESSOR DISPLAYS 
 

The front panel consists of four (4) membrane keys and an LCD display. 
 
While the use of the integral 4-20mA outputs provides the customer with the most 
flexibility for producing custom displays and graphics, the system processor provides two 
display options 
 
Both display modes can be accessed by depressing the UP or DOWN membrane key. 
 
With typical three-element sensors, the selected display screen will automatically toggle 
from point to point, alternating at the rate of the Dwell setting which is pre-assigned in the 
factory (is adjustable by end-user). 
 

2.3.1 Digital Display 
 
This display shows the distance in units (ft, m, etc.) from either the sensor 
location to the ash pile (Range) or from the bottom of the empty hopper to the 
ash pile (Level). 
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2.3.2 Data Display 
 
This display graphically illustrates the returned signal strength as a function of 
range.  This is a very useful mode of display when the unit is first installed since it 
allows the user to visualize the distribution of material in the vessel.  It is also 
very useful to return to this display mode after making any acoustic adjustments 
in the System Setup Menu.  (See also Figure 2.4, cont.) 
 

 
 

 
2.3.3 Data Screen Symbols 
 
The following symbols are displayed on the Data Screen: 
 

 The down arrow indicates the current tracking position based on operator 
selected tracking parameters. This tracking position represents the 
identified ash pile and corresponds with the value of all system outputs of 
Range or Level data.   
 

!! The double exclamation mark indicates that the current acoustic signal is 
insufficient for normal tracking purposes.  This symbol will appear when 
the sensor is removed from service, frequently during conveying or when 
the water level in the hopper is lowered. 
 

 The left arrow indicates that a signal that meets the tracking parameters 
has been located to the left of the current ash pile position.  The tracker 
will move to that signal only if it persists in that location for a substantial 
period of time. 
 

 The right arrow indicates that a signal that meets the tracking parameters 
has been located to the right of the current ash pile position.  The tracker 
will move to that signal only if it persists in that location for a substantial 
period of time. 
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2.4 INSTRUMENT PROGRAMMING 

 
Instrument programming can be accomplished in the field or on the bench.   
 
The following section describes navigation through the menu system and select program 
parameters. 

 
2.4.1 Front Panel Keypad 
 
The unit front control panel contains four (4) membrane buttons or (keys) and a 
LCD display.  These features allow the user to program the unit by "navigating" 
through the menu system to select appropriate settings. 

 
The buttons and their basic functions are: 

 
UP: used to scroll through menu items and/or to increase the 

numerical value of a system parameter. 
 

DOWN: used to scroll through menu items and/or decrease the numerical 
value of a system parameter. 

 
NEXT: used to enter and advance from one Menu level to the next in 

the menu system.  NOTE:  Depressing the NEXT button while at 
a parameter level will cause the unit to return to the previous 
menu level and will not save a change in the parameter value. 

  
ENTER: used to confirm or save parameter settings, return to the 

previous menu level and/or "back out" of the menu system. 
 
 
 

2.4.2 Menu Organization and Navigation 
 
The menu system may be displayed with Advanced Settings OFF or ON.  With 
Advanced Settings OFF, the user has access to the primary system parameters 
that are required for normal setup and operation.  With Advanced Settings ON 
(discussed in the Ash Tracker Advanced Troubleshooting Manual), the complete 
menu system is displayed and the user may modify all parameters.   
 
When the unit is initially powered, the system defaults to settings that were 
established at the factory and Advanced Settings are OFF.  If new settings are 
input by the user, the changes are stored in non-volatile memory.  In the event of 
power loss, the user-configured program will be retained as default. 
 
If the user enters the Menu System and does not initiate a keystroke (depress a 
key) for two (2) minutes, the system will abort back to the Data Display. 
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4-20mA 
Point 1 
Point 2 
Point 3 
Point 4 

SERIAL PORTS 
Baud Rate 

Output 
RS 232/485 

4mA Set Point 
20mA Set Point 
Echo Loss      Off/On 
Action 
Echo Delay 

Assign To 
Condition 
Action  
Set Point 
Dead Band 

Duration:  2-1800sec Cycle:  5-2800min 

MODIFY OUTPUTS 
4-20mA 
Relays 

Serial Ports 

RELAYS 
Relay 1 
Relay 2 
Relay 3 
Relay 4 

Off 
Level 
Timer 
Echo Loss 

Cycle  
Duration  

From Previous Page 

 
Echo Delay 

 
Echo Delay:  1-60 min 

4mA 
20mA 

 
 
 
 
 

2.4.3 Entering The Menu System 
 

To enter the menu system, depress the NEXT button.  This allows user access to 
the menu windows.  Note:  While the menu system is accessed, data collection is 
basically "on hold" and the unit continues to output the last signal processed. 
 
2.4.4 Scrolling Within A Menu Window 
 
Depress the UP or Down buttons to scroll the desired option or parameter into 
the highlighted (reverse video) box. 
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2.4.5 Advancing To a Menu Window 
 
Depress the NEXT button to advance to the next menu window. 
 
2.4.6 Changing a Parameter 
 
Once the user has navigated to the desired menu window and scrolled the 
desired parameter into the highlighted box, depress ENTER to save the setting 
and return to the preceding menu level.   
 
2.4.7  Backing Up In and/or Exiting the Menu System 
 
You may back up in the menu system by depressing the ENTER button.  To exit 
the menu system, press ENTER repeatedly.  

 
2.4.8 Activating the Menu Lockout 
 
The user can enable a lockout allowing only personnel who know the user-
selected password to enter the menu system.  To enable, enter the menu 
system, highlight the Menu Lockout option and press NEXT.  Then scroll to ON 
and press ENTER.  The user is then prompted to set a password using a three-
position graphic.   
 
Using the UP or DOWN key, scroll to a desired symbol and press ENTER.  The 
system will automatically advance the highlight to the second graphic.  Use the 
UP or DOWN key to scroll to the desired symbol and press ENTER.  Repeat to 
select the third symbol.  Note: If the Menu Lockout is enabled, it is extremely 
important that you do not forget your password for menu access.  This 
Password may only be overridden by re-cycling power to the unit while 
depressing the ENTER key. System parameters will revert to Factory 
Settings; therefore, application specific parameters must be re-entered 
manually. 
 

 
2.5 MENU OPTIONS / PARAMETERS 
 

2.5.1   System Setup 
 

2.5.1.1   Measure 
Establishes whether the unit will report the Level of material as 
measured from the bottom of the vessel, or the Range (distance) to the 
material as measured from the top of the vessel. NOTE: Precise Tank 
Depth and Zero Adjust parameters must be established for accurate 
Level calculation.  
 
The options for Measure are:  Range, Level 
 
2.5.1.2   Units 
This parameter establishes the desired units of measure for system 
displays and outputs.   
 
Once established, the selected Unit applies uniformly throughout all 
system settings, displays and outputs.  The established Unit applies 
globally for all sensors.  
 
The options for Units are:  ft, in, m, cm 
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Select and enter the desired units of measure based on user preference. 
 
2.5.1.3   Recall/Save Setup 
This feature allows the user to recall the Factory Preset and save and 
recall user established setup configuration.     
 
The options for Recall Setup are:  Factory Preset, User 
 
Press ENTER after highlighting the desired setup to reactivate previously 
established settings. 
 
The options for Save Setup are:  User 
 
Press ENTER after highlighting User to Save the established system 
settings. 
 
NOTE:  Factory settings are standard presets in all units regardless of 
the intended application of the unit.  Current settings more appropriate 
for the specific intended use may have been established at the Factory 
prior to shipment and saved under USER. 

    
2.5.2   Modify Points 
This menu section provides access to individual Points (sensors) to establish 
parameters that are unique to each Point.  Upon entry into the Modify Points 
menu, a list of previously defined points will be displayed.   
 
Scroll to the desired Point and press NEXT to proceed. 
 

2.5.2.1  Tank / Hopper Configuration 
Hopper Configuration settings are the parameters that relate to the 
physical characteristics of the bottom ash hopper, the location of the 
sensor and the measurement range requirements. 
 

Tank / Hopper Depth 
The defaulted value for Tank Depth is 12.0 ft., however, it can be 
adjusted from 0 to 328 ft. 

 
Tank / Hopper Depth is used in conjunction with Zero Adjust 
(location of the sensor) to calculate Level measurements. The 
Unit uses these values to determine its position relative to the 
bottom of the tank. Accurate Hopper Depth and Zero Adjust 
values must be entered for accurate Level calculations.  
 
Zero Adjust 
Defaulting to 0.2 ft., Zero Adjust establishes the location of the 
transducer (sensor) in relation to its position in the hopper 
enclosure.  This setting should not be changed by field 
personnel. 
 
Dwell Time 
The range for Dwell Time is:  0 - 100 
 
Dwell Time establishes the number of data Updates that are 
processed and displayed for a particular Point (sensor) before 
automatically progressing to the next Point. 
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The actual amount of time spent at a position is determined by 
Dwell Time in combination with the Update Rate setting.  With 
Update Rate and Dwell Time each set to 1, the Unit will dwell at 
the Point for approximately two seconds.  With Update Rate set 
to 2 and Dwell time set to 5, for example, the Unit will operate at 
the Point for approximately 20 seconds (since each update 
represents two seconds in time). 
 
Setting Dwell Time to zero for a particular Point will cause the 
unit to bypass that Point.  
 
NOTE: System outputs continue to report last measured 
Range/Level data while other Points are being updated. 
 
 

2.5.2.2  Acoustics 
Acoustic settings are the parameters that affect the strength and other 
characteristics of the return echo signal. 
 

 Gain Start 
The range for Gain Start is:  0 - 100 dB 
 
GAIN amplifies the return signal. GAIN START establishes the 
specific operating GAIN when AUTO GAIN is set to OFF.  With 
AUTO GAIN set to ON, GAIN START limits the operating GAIN 
to START GAIN +/-  a gain band. 
 
With Auto Gain ON, the Gain Start parameter is set automatically 
during Initialization in response to the process conditions. 
 
The optimal operating gain level will vary with differing process 
conditions, but in most instances will generally operate in the 
range of 30 to 60. 
 
Auto Gain 
The options for Auto Gain are:  On, Off 
 
Auto Gain allows the Unit to automatically raise and lower the 
operating gain level in response to the demands of the operating 
environment.  
 
Sound Speed 
The range for Sound Speed is:  1000 - 6562 ft/sec 
 
Sound Speed is used to calibrate the unit for the requirements of 
a specific application.  The speed of sound varies with 
temperature and physical characteristics of liquors.  Sound 
Speed may be adjusted to calibrate the unit based on a known 
interface or object (i.e. bottom of the tank). Increase Sound 
Speed to lower the Unit's measurement Range value.  Decrease 
Sound Speed to increase the measurement Range value.   
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Update Rate 
The range for Update Rate is 1 to 100. 
  
Update Rate determines the amount of acoustic signal data that 
is collected and averaged prior to updating the Displays and 
measurement outputs.  An Update Rate of 1 refreshes the 
measurement approximately every two seconds. An Update 
Rate of 2 refreshes every four seconds, and so on.   

 
2.5.2.3 Tracking 
Tracking settings are the parameters that establish the ability to locate 
and track the desired interface. 
 

Algorithm 
The options for Algorithm are: 

 
 First, Last  
 

The system defaults to “LAST” and should remain at that setting.  
The operator selected Algorithm establishes the desired tracking 
logic for a particular application. It also determines the specific 
interface that the operator wants to track when multiple tracking 
Candidates are present.  NOTE: In many situations, signal 
return echo from the bottom of the tank is present and 
represents a potential tracking Candidate. 
 
First Algorithm - First Algorithm causes the Unit to track the 
Candidate (interface) nearest to the sensor.  
 
Last Algorithm - Last Algorithm causes the Unit to track the Ash 
Pile Candidate (interface) that is most distant to the sensor.  
 
Note: The unit will not track to a Candidate in the Wall Zone (i.e. 
tank bottom) when another interface is present. 
 
Threshold 
The range for Threshold is:  0 to 100  
 
Threshold establishes the minimum return signal required (at a 
particular Candidate location) in order for a Candidate to be 
considered for tracking. Threshold operates in conjunction with 
the selected Algorithm to track to the desired interface location. 
 
History 
The range for History is:  1 to 200 
  
History establishes a filter relative to the number of signal 
updates that are averaged to establish the location of the 
tracking point. A History of 1 causes the Unit to update the 
tracking point based on a single Update.  A History of 5 causes 
the Unit to update the tracking point based on a rolling average 
of the last five Updates. 
 
This filter allows the user to take into account the normal rate of 
change in the particular application and eliminate the possibility 
of tracking to transient and spurious signal. 
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2.5.2.4  Reboot Track 
This function initializes the tracking and Auto Gain routines and causes 
the Unit to begin the process of searching for interface Candidates. Data 
supplied to all system outputs is affected. 
 
To reboot the tracker, depress ENTER while REBOOT TRACK is 
highlighted. 
 
As discussed in section 4.4.2, when the user forces a Reboot Track, the 
start-up routine is invoked for a two-minute initializing period.  This 
message will no longer be displayed after completion of the initializing 
routine. 

 
2.5.3   Modify Outputs 
 

2.5.3.1  4-20mA 
 
 4mA Set Point 

The Set Point range for 4mA output is:  0.0 to 110% of Tank Depth. 
 
The 4mA Set Point is the set point at which the system will output 4mA 
on the Isolated Current Loop. 
 
In the case that Level is the selected Measure, the 4mA setting should 
be the level (usually near the bottom of the vessel) at which you want the 
system to output 4mA on the Isolated Current Loop.  A valid Tank Depth 
must be entered in the Modify Points Menu and the Set Point must be 
between Min Range and Max Range. 

 
In the case that Range is the selected Measure, the 4mA setting should 
be the level (usually near the sensor) at which you want the system to 
output 4mA on the Isolated Current Loop.   
 
20 mA Set Point 
The Set Point range for 20mA output is:  0.0 to 110% of Tank Depth. 
The 20mA Set Point is the set point at which the system will output 20mA 
on the Isolated Current Loop. 

 
In the case that Level is the selected Measure, the 20mA setting should 
be the level (usually near the sensor) at which you want the system to 
output 20mA on the Isolated Current Loop. 
 
In the case that Range is the selected Measure, the 20mA setting should 
be the level (usually near the bottom of the vessel) at which you want the 
system to output 20mA on the Isolated Current Loop. 
 
 
Echo Loss 
A 4-20mA output may be assigned the additional function of alarming 
loss of echo.  With the Echo Loss function turned ON, the unit will output 
the mA current as determined by the user selected Action parameter 
during periods of Echo Loss. 
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·  Action 
The range for Action is: 4mA or 20mA 

 
·  Echo Delay 

  The range for Echo Delay is: 1 to 60 minutes 
The Echo Delay parameter establishes the amount of 
time that must elapse after loss of echo for the 4-20mA 
to output the selected Action (4mA or 20mA). 

 
NOTE: The Echo Delay parameter is applied to both 4-
20mA Echo Loss and Relay Echo Loss functions and 
cannot be assigned different values when a Relay and a 
4-20mA output are used in conjunction with the same 
measurement point (See below, Echo Loss). 

 
 

2.5.3.2  Relays 
There are four (4) on-off status relays installed in the Ash Tracker 9300.  
Each of these relays may be in one of the following states:  OFF, LEVEL, 
TIMER, or ECHO LOSS. 
 

Off 
Any relay in this state is disabled. 
 
Level 
Any relay in this state may be assigned to any of the Points (or 
sensors), or all relays may be assigned to one Point if so 
desired. 

 
·  Assign To 

The options for Assign To are:  1,2,3,4 
This parameter is used to assign relays to a particular 
point or sensor.  If you wish to assign one (1) relay to a 
sensor, Enter 1.  If you wish to assign three (3) relays to 
a particular sensor, Enter 3. 

 
·  Condition 

The options for Condition are: 
 
 <= "Less than or equal to" 
 
 >= "Greater than or equal to" 

 
·  Action 

The options for Action are:  Open, Close 
 
Use this parameter to cause the relay to Open or Close 
when a particular Condition is met. 
 

·  Set Point 
The range for Set Point is:  0 to 328 ft. 
 
The Set Point is the Range/Level at which the relay will 
determine if the Condition has been met and then it will 
perform the Action. 
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·  Dead Band 
Dead Band causes the unit to hold the activated relay 
"Action" (i.e. Open, Close) until the measured Level or 
Range changes by the Dead Band value.  

 
Timer 
Any relay in this state is governed by a timer.  This timer has a 
Cycle and a Duration.  If, for example, a relay is set to Timer and 
has a cycle of 120 minutes and a duration of 10 seconds, then 
once every two hours (120 minutes) the relay is energized for 10 
seconds. 

 
·  Cycle 

The range for Cycle is:  5 to 2880 minutes (5 minutes to 
2 days) 
 
Use this parameter to determine the length of time 
between enabling the relay. 
 

·  Duration 
The range for Duration is:  2 to 1800 seconds (2 
seconds to 30 minutes) 
 
Use this parameter to determine the length of time the 
relay is to be enabled. 

 
Echo Loss 
A relay in this state is assigned for the purpose of alarming loss 
of echo.  A relay assigned to this function is automatically 
associated with the corresponding measurement point (i.e. 
Relays 1, 2, 3, 4 are associated with measurement Points 1, 2, 
3, 4, respectively). 

 
·  Echo Delay 

The range for Delay is: 1 to 60 minutes 
 
The Echo Delay parameter establishes the amount of 
time that must elapse after loss of echo before the relay 
will be energized. 
 
NOTE: The Echo Delay parameter is applied to both the 
Relay and the 4-20mA Echo Loss functions and cannot 
be assigned different values when a Relay and a 4-
20mA output are used in conjunction with the same 
measurement Point. 

 
2.5.3.3  Serial Port 
Serial Port settings provide RS232 serial port communication 
compatibility with a variety of input devices and activate data output to 
the serial port.  Serial Port settings apply globally for all sensors.  
 
The options for Serial Port are:  Baud Rate, Parity, Transmit, Output 

 
Baud Rate 
The options for Baud Rate are:  1200, 2400, 4800, 9600, 19200, 
with the standard rates. 
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Set for compatibility with the requirements of the anticipated 
input device. 
 
Output 
The options for Output are:  ASCII, WinBin 

 
Choose the appropriate type to configure the serial string for 
communication with the expected input device. 

 
 
 
 
 

3. HOW TO USE THE ASH TRACKER SYSTEM 

 
 
This Section currently under revision 
 
 
 
 

4. TROUBLESHOOTING FLOW CHART 

 
 

This Section currently under revision 
 
 
 
 
5. INSTALLATION AND MAINTENANCE 

 
 

 
 

5.1 PROCESSOR INSTALLATION 
 
The Ash Tracker system operates on a proprietary electronics platform utilizing 32 bit 
DSP technology. The electronics package is housed in a NEMA 4X enclosure designed 
for handrail mount utilizing an optional mounting kit, or wall/panel mount using the 
mounting tabs that are included. The unit may be located indoor or out but should be 
mounted in a location that is safeguarded from being struck or other physical abuse. All 
cable connections are landed at connectors inside the enclosure. The user should supply 
appropriate conduit and cable connections to protect the electronics from the external 
environment. 

 
All interconnections should be made before applying the main power source.  Refer to 
Figure 5.1 for general cable connection information.     
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STANDARD TRANSDUCER (Part No. 9306-49) CONNECTIONS:     

 
 

 
 

Figure 5.1 
 
 
 
 
 
5.2 STAINLESS STEEL HOPPER ENCLOSURE   (Fig. 5.2) 
 
Details of this installation are included in an installation drawing package which is 
furnished with each system.  However, the following items should be noted. 
 
The enclosure must be mounted both horizontally level and vertically perpendicular to the 
hopper wall.  Any variation in this installation may result in unreliable or faulty 
measurements. In addition, the front face of the stainless steel enclosure must be 
installed flush with the face of the refractory.   
 
Hopper refractory must be installed over the enclosure shroud to prevent damage from 
falling debris.  A diagonal brace of structured steel should be tied between the end of the 
shroud back to the hopper wall. 
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Figure 5.2 
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Once the hopper enclosure is installed, the sensor assembly can be inserted horizontally 
into the enclosure.  The sensor assembly rear flange is then bolted in place with the 
notch at top using the six (6) studs provided with the hopper enclosure.  This sensor 
assembly is removed in reverse fashion. 
 
If the sensor should ever become damaged or need replacement, the sensor assembly 
may be removed using the following procedure.  Remove the sensor assembly from the 
hopper enclosure as soon as possible when a failure has been identified to reduce 
likelihood of further damage to the sensor.  If possible, secure a replacement sensor 
assembly from the spare parts inventory in advance.  This conveniently allows for 
immediate replacement and return of the system to service.  
 
 1.  Loosen (6) nuts at the rear flange but do not remove.  Water should leak out. 
 
 2.  Lower water level in hopper until water no longer leaks out. 
 
 3.  Carefully remove the sensor assembly from the enclosure, then turn off the 

cooling water.  Prolonged exposure to the hopper environment with cooling water 
disconnected will result in damage to the sensor.  

 
 4.  Disconnect cooling water supply from the rear of the sensor assembly and 

connect to new sensor. 
 
 5.  Before inserting the new sensor assembly, visually assure that the water is 

spraying across all three sensor elements. 
 

 6.  Insert the sensor assembly into the enclosure and secure the six (6) bolts at 
the rear flange. 

 
 7.  If a replacement sensor is not available, it is permissible to place a blank 

flange over the 6 bolt flange to block the enclosure opening. 
 
 8.  Raise hopper water level to normal. 
 

  
 
 
 
 
 

 
5.3 COOLING WATER SYSTEM  (see Fig. 5.3) 
 
The cooling water system should be installed as shown on referenced Figure 6.4.  The 
cooling water supply can be from a service water or non-treated water supply not greater 

than 100 
o
F.  Service water is preferred due to its reduced scaling characteristics as a 

cooling medium.  Recirculated ash water is not recommended for sensor cooling water. 
 
! WARNING !  Cooling water to the sensor must be present at all times.  Sensor 
failure will result if the hopper water level is lowered and cooling water is not 
present. 
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Figure 5.3 
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5.4 SENSOR ASSEMBLY  (see Fig. 5.4) 
 
The sensor assembly is housed in the enclosure.  It is mounted by means of a mounting 
flange near the end of the sensor assembly. 
 

 
Figure 5.4 
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5.5 ASH TRACKER PROCESSOR  (see Fig. 5.5) 
 
The Ash Tracker Processor is furnished in a NEMA 4X enclosure.  The enclosure can be 
mounted up to 400 ft. from the farthest sensor.  This allows convenient location of the 
analyzer in a control room or at ground level. 
 
It is preferable to have all power and cable conduit penetrate the bottom of the enclosure 
to avoid potential water or condensation from entering the box. 
 
!WARNING!  The welding process (creation of the arc) creates a large 
electromagnetic fluctuation which can be picked up by unshielded cables.  This 
fluctuation causes voltage spikes to be delivered to equipment connected to these 
cables.  Extreme caution should be taken when welding around the analyzer unit.  
This problem can be avoided by installing cables in metal conduit or using 
transient suppressing AC filters on equipment.  The electronic cards can also be 
removed from the NEMA 4 enclosure before welding. 
 
 
5.6 SYSTEM CABLING  (Fig. 5.5) 
 
The cable from the analyzer to the sensor assembly should be Belden 9873 or equal.  
The six conductors and shields are connected to the analyzer on a removable 12 pin 
Phoenix connector located on the transmit/receive board (middle board of the three board 
set) of the analyzer. 
 
 
5.7 SCHEDULED SYSTEM MAINTENANCE  
 
THE SENSOR ASSEMBLY SHOULD BE INSPECTED FOR DAMAGE OR DISTORTION 
DURING EVERY UNIT OUTAGE.  IT SHOULD BE INSPECTED A MINIMUM OF EVERY 
6 MONTHS, WHEN SHORT OR FORCED UNIT OUTAGES PERMIT. The sensors 
acoustic lenses should be free of substantial buildup (less than 1/8”) and not eroded or 
damaged.  Light build-up to the lenses may be removed with a putty knife or scraper. 
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Figure 5.5 
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6. ASH TRACKER SPECIFICATIONS 

 
 

HOPPER ENCLOSURE 
 
Construction: 304 stainless steel 
 
Dimensions:   4 inch diameter, 15 inch length 
 
 
SENSOR ASSEMBLY 
 
Frequency:   657 kHz  
Beamwidth:   12° conical  
Measurement 
Orientation:   Each Sensor Assembly provides three points of 

measurement at fixed, pre-set angles in the hopper 
  
Power Supply:   Powered through analyzer 
 
Cable:   Up to 400 feet each sensor assembly, by customer (See 

Dwg #7041 or 7042) 
 
Construction:   304 Stainless steel, GE Ultem lens material or high temp 

epoxy 
 
Cooling Water: Minimum 2 GPM per sensor assembly, by customer 
 
Dimensions:   3.5 inch diameter, 17 inch length 
 
 
ANALYZER HOUSING 
 
Construction: NEMA 4X, molded fiberglass polyester 
Size: 10" x 8" x 6" 
Temperature: Operating  -20°C to 60°C 
 Storage     -20°C to 80°C 
Power Supply: 115/230VAC, 50/60 Hz, 15 Watts 
 
Measurement  
Range: 1.0 ft. to 32.0 ft. from sensor 
 
Measurement 
Indication: Backlit LCD integral to Analyzer enclosure; Proportional 

4-20 mA current loop (4); 10 amp contact relay (4); 
RS232 serial communication   

 
 
 
 

 



  

  - 28 -   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7. DRAWINGS 
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