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F
ollowing a long history of R&D and 
solving practical problems being 
experienced in mining and minerals 
processing applications around the 

world, Gheewala was tasked to look at the op-
portunities on offer via the Industrial Internet 
of Things (IIoT). 

“The first thing I did when I was asked to 
look at how to implement IIoT was to do some 
research,” says Gheewala. “On average, two 
to four articles a week are being published 

At an Endress+Hauser breakfast function held at the African Automation Fair 2017, 
Jenish Gheewala, industry manager for mining, presented experiences from around the 

world about the implementation of the industrial Internet of Things (IIoT) and how 
advanced diagnostics is adding value to process plant operations.

The IIoT: Customers’ views 
of advanced diagnostics

A general schematic of the steam production process. “A significant amount of data is already collected from steam generation systems: Feed water temperature 
and flowrate; fuel volume and mass flowrate; and steam pressure, temperature and flowrate,” says Gheewala.

By switching over to smart pH metering with Memosens’ digital connectivity and advanced diagnostics, the performance of flotation cell operations can be 
substantially improved.

Endress+Hauser’s digital pH 
sensors with Memosens enable 
flotation cells to be run at tighter 
limits and therefore more precisely 
and reliably.

about IoT technology, which 
immediately makes one ask: is 
this just hype or can we use the 
IIoT? Can it be useful in solving 
some real problems?” 

In order to go beyond simple 
marketing, Gheewala decided to 

take his research to branch level, 
to talk to Endess+Hauser plant 

managers and their customers.
“The initial feedback I got from those 

responsible for service provision was scep-
ticism. Plant operators wanted to know 
whether large investments were necessary 
and if so, when they could expect a return 
on this investment. In addition customers 

asked: Do I have to uproot the systems I have 
right now and install new systems to enable 
the IoT? 

“At the root of all of these questions, plant 
engineers wanted to know what problems 
could be solved, which needs addressed and 
how would smart devices work at plant level?

“Where is the gap?” Gheewala asks.
Displaying a diagram of the traditional 

automation pyramid, he says that, like the 
pyramids of Egypt, traditional systems – those 

that rely on sensors feeding into PLCs for 
control purposes, with SCADA’s for trans-
parency, and remote connections to higher 
level big-data software such as MES and ERP 
systems – are very stable.

“The new IoT paradigm, however, in ad-
dition to traditional process control, also 
promises process and reliability optimisation 
opportunities,” he advises.

“What is the IoT about? We are all consum-
ing a huge amount of data. Weather, tempera-
ture and humidity information and GPS data 
from satellites, for example, is instant and 
immediately available on any smartphone no 
matter where you are in the world. Simply put, 
the IIoT is about using the vast amount of data 
we are able to collect in the industrial world, 
via two important new principals: instant ac-
cess and data analytics.” Gheewala suggests.

“In the past instrumentation was limited, 
not because of a lack of physics’ knowledge 
but due to limited computing power. Now 
we can clean up raw signals to make reliable 
measurement available – and even the noise 
can be useful,” he says adding that he is not 
pushing new systems that are more expensive 
and require more maintenance. “It’s more a 

case of using the information already avail-
able to us to better solve the problems we 
face,” he suggests.

Speculations versus big data 
“On a visit to a customer operating a geother-
mal power plant in Guatemala, an interesting 
question arose: The customer asked: ‘Out 
of your existing sensors can you can get ad-
ditional information?” Gheewala continues.

Showing a general schematic of the steam 
production process, he says that a significant 
amount of data is already collected from 
steam generation systems: Feed water tem-
perature and flowrate; fuel volume and mass 
flowrate; and steam pressure, temperature 
and flowrate.

“Can the data being collected also be used 
to extract maintenance, fuel quality and steam 
quality information, though?” the customer 
asked. “If more data, such as the viscosity of 
oil used in the burner or the calorific value of 
gas used was accessible, we would be able 
to identify new opportunities for reducing 
energy loss,” he adds.

“Operators say there are leaks in their 
plant, so the flow readings are not good 
enough or the condensation traps on the 
steam lines might not be working well enough. 
This is not information, it’s speculation and 
customers do not like speculation. They like 
certainty,” Gheewala argues.

“Using existing sensors, a lot of this specu-
lation can be confirmed. We can check the 
quality of the steam, the quantity of fuel being 
consumed and the quality of that fuel. The 
data needed for these analyses is already be-
ing collected: all you need to do it to add some 
algorithms to extract the specific information 
needed,” he reveals.

These results then allow operators to 
respond much more quickly to changing 
conditions, enabling the plant to be run more 
efficiently, safely and reliably. 

Describing the data available from a com-
monly used vortex flowmeter, Gheewala says 
that steam production transportation and 
distribution is plagued with issues related to 
the wetness of the steam. On the raw vortex 
signal, a distinctive pattern associated with 
wet steam can be observed. This can be used 
directly to identify the degree of wetness, 
while at the same time as determining the 
flowrate. 

“This is what we call advanced diagnostics. 
At the same time as running data diagnostics 
– for flow in this example – the same data can 
be analysed for secondary diagnostic effects, 
such as steam quality or wetness,” he explains.

In addition, he says, to overcome danger-
ous problems such as water slugs and water 
hammer, Endress+Hauser has released the 
world’s first wet steam alarm in a vortex 
flowmeter. “This will help to detect danger-
ous situations in a steam system and to point 
towards improperly operating condensate 
traps, improper insulation and potentially 
large wetness loads on boiler systems,” he 
adds.

“While the ‘fit-and-forget” promise is a 
dream, advanced diagnostics can make for 
a more relaxed life for operators. We can re-
duce the uncertainty involved in many areas 
of the plant. In addition, though, can the data 
be used to optimise plant performance?

The IIoT and digital mines
When talking to a gold mining customer, 
Gheewala realised that similar basic principles 
apply. On a gold processing circuit grinding, 

carbon leach, froth flota-
tion and concentration are 
combined in the extraction 
process.

“What we are looking 
for are the critical applica-
tions, the ones that cause 
plant wide problems if 
they stops working. On 
this gold plant, I was told 
that grinding was the 
most critical, because if it 
stops, losses accumulated 
at around US$10 per sec-
ond,” he says. The focus for 
grinding equipment, there-
fore, is reliability, condition 
monitoring and predictive 
maintenance. 

“There are also other pro-
cesses, however, that can be 
optimised to make miner-
als processing plants more 
efficient.

Typically, a froth flotation 
unit has many sensing devices, 
which collect information 
about the infeed and under-
flow; the amount of froth 
being taken off; and, most 
critically, the pH of the dosing 
chemical solution and that in 
the flotation cell.

“Minerals recovery in a flo-
tation cell starts when you add 
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specialty chemicals, generally in powdered 
form, which are mixed with a solvent to form 
a liquid. If this solution is not of the correct 
quality, then the flotation unit will not perform 
at its maximum capacity. Measuring that the 
pH value of this mixture is in the required 
range can ensure that the chemical solution is 
optimum for the minerals recovery required,” 
Gheewala explains.

“When talking to metallurgists, they tell 
me that they cannot always believe the pH 
readings from the meters. These pH sensors 
are exposed to harsh conditions. Particles are 
continuously hammering against the glass and 
the chemicals affect the glass impedance. This 
changes the instrument’s calibration: causing 
zero point or the slope drift,” he explains.

“The metallurgist needs to know when 
this is happening and whether the sensor is 
experiencing zero point or slope drift. In ad-
dition, big chunks of materials can break the 
pH sensor’s glass, which takes the eyes off the 
mineral recovery efficiency.

“It is important to get this information im-
mediately. That is why we monitor the glass 
on these instruments and track the calibration 
performance,” Gheewala adds.

By upgrading to Endress+Hauser Memo-
sens pH sensors, the performance of the 
flotation cell operation at this gold mine was 
substantially improved. “Because of the big 

data and advanced diagnostics coming from 
these sensors, metallurgists can now rely on 
the pH data,” he reveals. “Also, this sensor 
enables the use of the expensive chemical, 
sodium metabisulphite, to be reduced by up 
to 50%, increasing process efficiency as well 
as occupational safety.

Quoting the senior instrumentation engi-
neer at this plant, Reijo Mammioja of Agnico 
Eagle mine in Sweden, Gheewala says that 
the Memosens pH meters, were are able to 
reduce calibration effort from 2  200 hours 
per year to only 240 hours, a 90% reduction 
in calibration-related maintenance costs – 
simply by switching over to smart pH meter-
ing with Memosens’ digital connectivity and 
advanced diagnostics. 

“With Memosens, we are able to run the 
(flotation) plant at tighter limits and there-
fore more precisely and reliably,” said Russi 
Ruokanen, the plant’s metallurgist.

Gheewala moves on to describing similar 
developments Endress+Hauser has put in 
place to improve condition-based mainte-
nance tasks on other instruments. “Coriolis 
meters use a symmetric spring mass balance 
system. This can become imbalanced in 
adverse loading conditions: the mass of the 
Coriolis tubes increase from the effects of 
settling solids, coating and particulate build 
up. An underlying need for all customers is 

With the Proline Promass 
F 300 Coriolis mass flowmeter, 
customers now know exactly 
when to clean and calibrate 
their sensors.

to know when to run the 
tube cleaning cycle. This is a 
critical issue for custom-
ers who use density as 
a control point or when 
they rely on volumetric flow,” he explains. 

Using smart instruments such as the 
Proline Promass F 300, customers now know 
exactly when to clean and calibrate their sen-
sors and exactly how often. 

Concluding, Gheewala notes three simple 
steps to get advanced diagnostics started: 
Step  1, get more data from existing smart 
sensors; Step 2, upgrade the network to en-
able more data to be collected; and Step  3, 
generate the analytics necessary to help find 
solutions to the challenges of the plant. q


