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SUMMARY: 

The Ultimo Density Meter Version 4.1 is a non-invasive device that is specified to be able to 
measure the density and viscosity of material inside a pipe based on the oscillations at the pipe 
wall. This report presents the findings of a plant trial at XXXX Mine comparing the functionality 
of the non-nuclear Ultimo density meter to data from the existing nuclear density meter.  

A total of 15690 data points with 10 min intervals was collected through PI system from Aug 
12th to Dec 31st for the comparative trial approach. The results suggested that the variance 
between the nuclear device and non-nuclear Ultimo was in the range of [-3.9, 4]. The average 
variance was 0.6% solids. In addition, the dried Marcy (manual grab sample) based comparisons 
revealed an average variance of 0.3% between the nuclear device and Marcy readings as well as 
0.1% between the Ultimo and Marcy readings. 

INTRODUCTION: 

A performance trial has been identified with the purpose of identifying gaps in the readings of 

the existing nuclear device versus the non-nuclear Ultimo test device. Ultimo has claimed the 

following benefits for their device prior to the trial. 



DESCRIPTION OF THE ULTIMO TECHNOLOGY: 

The Ultimo Percussion technology is an online measurement instrument that is mounted to the 

outer wall of a vessel and measures density and viscosity of material inside the vessel. The 

device includes moving mechanical part and micro-processor-based hardware electronics. The 

moving part is rated for 100 million cycles which translates to at least 16 years under 24/7 

continuous use.   

Measurement is generated (every 5 seconds) by executing certain real-time mathematical 

procedures using Ultimo proprietary software. The functional block diagram can be seen in 

Figure-1. 

Figure-1: Ultimo Density Meter Functional Block Diagram 



Figure-2: Striker (Moving Part) Figure-3: Processing Module 

The Ultimo density meter application guide is in Figure-4. 

Figure-4: Ultimo Application Guide 



PLANT TRIAL:  

Figure-5 summarizes the nuclear source inventory available at XXXX in 2014. After reviewing 
the material characteristics and possible installation locations, the XXXX and Ultimo team have

agreed on testing the Ultimo unit on the Grind Thickener U/F #2 (CIL Feed) line. 

Figure-5: XXXX Nuclear Source Inventory in 2014

On Thursday 7/24/2014, the test unit was installed on the line just above the existing nuclear 
density meter as shown in Figure-6. As planned, the installation/commissioning process took 
two full days under the supervision of the Ultimo team without any safety or main technical 
issues. XXXX maintenance group installed the Ultimo striker,XXXXE&I group landed the wiring

and power requirements and XXXX process control group handled the communication
requirements between the unit and PLC. The Ultimo team was very knowledgeable on their unit 
and supported each individual group during the course of the tasks.  

After discussion with the operation group, the sample-free tuning method (theoretical 
calibration curve base) was selected to calibrate the unit at the end of the second installation 
day. The unit has been tuned within the range of 30 to 50% solids which was in good agreement 
with the typical operating range of 40-48% solids for the CIL feed.

The test was run for about 5.5 months and ended on Dec 31, 2014.  The test data was collected 

through the PI system with 10 min intervals and distributed to the project team periodically. 

Additionally, manual grab samples were taken every 1-2 week for the dry % solids 

determination. The manual grab sample results were then used to be compared against the 

nuclear and Ultimo readings.  

 Nuclear Source Inventory

Location eAM Asset Manfg Model Serial 

Number

Isotope Activity

(Ci)

Tag 

Condition

Sat/Unsat

Shutter

Check

Sat/Unsat

Measure 

Date

Gyro Crusher Discharge Chute 

(Cortez Hills)

CZ2-3111-CRU001-

CHU-LSL001 Ronan SA-8 0107CO Cs137 0.30 Jul-09

Cyclone Feed Line CZ-097-16427 Ronan SA-1 9122CN Cs137 0.10 Nov-09

Grind Thickener U/F #1 (CIL Feed) CZ-097-16570 Ronan SA-1 3025CO Cs137 0.02 Aug-10

Grind Thickener U/F #2 (CIL Feed) CZ-097-16518 Ronan SA-1 2591CO Cs137 0.02 Mar-10

#1 CCD Thickener U/F #1 (Inside Detox) CZ-097-18917 Ronan SA-1 1941GQ Cs137 0.10 Sep-95

#1 CCD Thickener U/F #2 (Inside Detox) CZ-097-18915 Ronan SA-1 HH120 Cs137 0.10 Jun-96

#2 CCD Thickener U/F #1 CZ-097-18935 Ronan SA-1 1926GQ Cs137 0.10 Sep-95

#2 CCD Thickener U/F #2 CZ-097-18936 Ronan SA-1 1764GQ Cs137 0.10 Aug-95

Grind Thickener Feed #1 CZ-097-16584 Ronan SA-1 0075CO Cs137 0.05 Jun-09

Grind Thickener Feed #2 CZ-097-16586 Ronan SA-1 0080CO Cs137 0.05 Jun-09

Primary Crusher Dump Pocket 

(Apron Feeder)

CZ-097-11006 Ronan SA-1 8977GG Cs137 0.30 May-93



During the course of operations, the nuclear unit was calibrated two times. The adjustments 

were conducted on Sept 15th by +1.25% solids and Oct 15th by -1.2% solids. No calibration 

adjustment was conducted on the Ultimo unit after Aug 12th. 

The plant trial required minimal time of the XXXX personnel after the full calibration/

tuning requirements were established on Aug 12th. 

Figure-6: The Ultimo Density Meter Location 



RESULTS and CONCLUSIONS: 

The 10-min interval readings collected between Aug 12 to Dec 31 from the nuclear and Ultimo 
unit were cleaned and then, analyzed to check the performance of the units. Figure-7 shows 
the overall trial data including the dried Marcy (manual grab sample) values and matching 
values from the nuclear and Ultimo for the same time frame. Figure-8 shows the variance of the 
nuclear and Ultimo readings compared to the dried Marcy readings. 

The following highlights were drawn from the trial. 

 The mechanical availability of the Ultimo unit was 100% from the commissioning to the
end of the trial.

 Based on the trial data, the average variance of the (Nuclear – Ultimo) readings was
0.6% solids. The variance range was within [-3.9, 4]. Figure-9 summarizes the statistical
outputs on a monthly basis.

 The histogram in Figure-10 shows the variance distribution between the nuclear and
Ultimo unit. The majority of the distribution is in the range of [0, 2].

 The table in Figure-11 compares the % solids readings of both the nuclear density meter
and the Ultimo density meter against the dried Marcy samples (manual grab samples). It
can be concluded that the device readings are both very close to the manual grab data.
The dried Marcy based comparisons revealed an average variance of 0.3% between the
nuclear device and Marcy readings versus 0.1% between the Ultimo and Marcy
readings.

 The unit price of the Ultimo unit is XXXX. A quote has been also requested from a 
professional firm for the existing nuclear unit decommissioning and disposal process at 
XXXX The disposal cost of the each nuclear device unit is around $900. 

It appears the Ultimo device tracks the density reasonably well in the range of 30-50% solids. 

With the high uptime recorded during the plant trial, favorable consideration should be given to 

this application for the future installations. 



Figure-7: Ultimo Plant Trial Data 

Figure-8: The variance compared to the manual grab samples 



Figure-9: Monthly Statistical Outputs 

Figure-10: Variance (Nuclear-Ultimo) Histogram 



Figure-11: The dried Marcy based comparisons 

Comparisions based on Marcy Dried

Nuclear Ultimo Marcy N-U N-M U-M

12-Aug 42.9 42.0 41.5 0.9 1.4 0.5

18-Aug 46.4 46.0 45.9 0.4 0.5 0.1

3-Sep 46.4 47.7 47.5 -1.3 -1.1 0.2

9-Sep 44.1 45.2 45.4 -1.0 -1.3 -0.3

15-Sep 43.5 44.5 43.1 -1.0 0.4 1.5

2-Oct 45.7 44.5 44.7 1.2 0.9 -0.2

14-Oct 46.1 45.4 44.6 0.6 1.5 0.8

21-Oct 45.8 45.1 45.9 0.7 -0.1 -0.8

30-Oct 46.5 46.1 46.3 0.5 0.3 -0.2

5-Nov 46.0 44.6 45.1 1.4 0.9 -0.5

9-Dec 48.5 48.2 48.3 0.2 0.1 -0.1

16-Dec 46.5 45.9 45.9 0.6 0.6 0.1

AVRG 45.7 45.4 45.4 0.3 0.3 0.1

STDEV 1.5 1.6 1.8 0.9 0.9 0.6




