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Process Instrumentation

Panel Mount or Wall Mount Instruments

Most process instruments for measuring and controlling pH, ORP and conduc-
tivity are designed for installation in panel enclosures. Panel configurations are
necessary when installing a variety of control devices in a confined space. These
devices may include switches, power relays for driving dosing pumps, solenoid
valves, mixer drives, etc.

Quite often users need to design a simple and remote solution close to the mea-
surement point. To solve this problem, HANNN instuments” has designed a
series of wall mounted instruments which do not require enclosures and housing
for a multitude of connections and wiring. Almost the entire range of HNNNN
instruments” panel mount instrumentation is available in stand alone wall moun-
table versions for quick and easy "plug and play" installation.

HANNN instruments™ wide range of wall mount instrumentation also includes
combination controllers for pH/ORP, or pH/conductivity applications.

HANNN instruments ™ wall mounted controllers can be found in a variety of indu-
stries and applications, such as municipal, boiler and cooling towers, agricultu-
re, greenhouses, electro-plating, etc.

Remote Monitoring and Control

It has become a common practice to assign specially trained operators to the
tasks of plant maintenance. The plant managers and producers tend to concen-
trate all aftention to controlling the actual process, leaving maintenance and
support of the automated systems to the specialists.

When an installation does not perform properly, process instruments will usually
alert the specialist with a visual or audible signal. If a specialist or operator is
not available on the premises to correct the problem, the process may run or
shut down improperly, possibly causing costly damage to product and/or equip-
ment. Quite often the specialist can be contacted and informed that an alarm
has been triggered. However, the operator could be hundreds of miles from the
premises at the time and, quite often, production has to be interrupted while
waiting for instruction or hands on intervention.

HANNN instruments” has provided a solution by designing process systems that
can send alarm messages automatically to a cellular phone. As soon as the
message is received, the specialist not only knows the source of the alarm, but
can also connect and interact with the instrument via remote PC connection to
determine the cause of the malfunction. This allows the specialist or operator
the possibility to correct the malfunction or if necessary shut down the process
correctly. Over 100 diagnostic messages can be sent directly to the user.

The HI 504900-1 module is programmed to be used in the United States; the
HI 504900-2 is programmed to be used in Europe.

Calibration of a Process pH Meter

In industrial applications, the calibration of a pH meter often poses difficulties
due to the distance between the electrode and the instrument. In addition,
accessing the electrode for calibration may prove to be a challenge if it is instal-
led in a pressurized line or large tank in a continuous process.

Stopping a process frequently for the purposes of regular calibration may prove
inconvenient and costly. In laboratory applications, the task of calibration is
significantly different because the electrode and the instrument are close toge-
ther and easily manageable. To provide the same level of manageability in a
process application, HANNKN instruments™ has devised a remote calibration
method, which allows the maintenance technician or operator the capability to
calibrate the process controller without having direct access to it or without
removing the electrode from the installation.

Process Instrumentation




HANNN instruments” HI 504920 Model
Using the HI 504920 portable pH meter with electrode, a maintenance techni- I:l

cian or operator can simply take a sample measurement at or near the location
of the sensor and automatically load it infto memory. This is done without the
need to remove the process electrode (sensor) from the line or tank.

Once the reading is taken and stored into memory, it is sent to a transmitter via
an infrared connection. The transmitter automatically adjusts the pH value of the
process instrument, possibly located hundreds of meters away.

The LCD of the portable pH meter will display an indication when the remote
instrument has been calibrated and the process is complete.

pH Dependent ORP Control

ORP (Oxidation Reduction Potential) is predominately pH dependent. A change
of one pH unit can shift the ORP of a solution by as much as 60 mV. ORP mea-
surement and control is utilized in industrial processes for water treatment, cya-
nide oxidation and chromate reduction. Many instruments for controlling pH and
ORP do not interact and normally operate independently. In this case it is possi-
ble that overdosing of an oxidant or reducing agent may occur if, for example,
the pH is not controlled properly prior to obtaining the desired ORP.

An example of a worst case scenario would be at process start up with a pH level
at 7.0 instead of the required 10.5 or 3. If at this point the ORP instrument acti-
vates a dosing pump before the pH controller has corrected the pH level, a disa-
strous reaction and contamination of the process will occur.

HANNN instruments” has devised a control system which prevents the ORP con-
troller from dosing (i.e. sodium bisulfide and sodium hypochloride) whenever the
pH value is not in the correct operating range, preventing a potentially dange-
rous and costly reaction.

The Solution to Ground Loop Effect; the Matching Pin

In process applications utilizing controllers and electrodes installed in-line or in
tank, the potential matching pin is considered the "earth ground" connection
used to prevent ground loop effects from causing erratic readings and damage
to the system. In fact, it is a grounding device with a pin made of a material inert
to chemical attack, usually stainless steel or titanium.

The matching pin is necessary when a process stream containing an electrode,
whether in a pipe or tank, has a potential difference (voltage) with respect to
"earth ground" which creates flow of electrical current. The matching pin essen-
tially redirects the current from the reference cell of the process electrode (i.e. pH
or ORP sensor). This prevents erratic readings and permanent damage to the
reference cell of the electrode which significantly reduces its life span.
Matching Pin Potentials and transient current flow can also be caused by "leakage" of impro-
perly insulated electrical equipment (pumps and stirrers), in addition to electro-
static charges intfroduced by the motion of mixer blades, or the existence of elec-
tric fields (electrolysis) present in plating baths.

The Effecis of Ground Loop Current on Process pH and ORP Elecirodes

An electrochemical (combination) cell, such as a pH or ORP electrode, is com-
prised of 2 half cells; the measuring cell and the reference. Both are essential for
the cell to function and each has a specific purpose.

The entire cell is considered galvanic in that no external power is supplied to the
electrode and the voltage generated by each half cell is near to or at zero cur-
g rent. The generated potential of the measuring cell is proportional to the ther-
modynamic activity of the ion being measured in solution. In many respects, the
electrochemical cell is very much like a "wet cell" battery. In order for the measu-
ring half cell to produce a readable measurement of a test solution it must be
compared to a stable reference potential.

pH 4.01 and pH 7.01
Buffer Solutions
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It is absolutely crucial that the potential produced by the reference half cell is
consistent and stable (approx. 210 mV) regardless of the properties of the test
solution and the working conditions. The only changing potential, as a result of
the solution under test, is produced by the glass bulb of the measuring cell. The
reference electrode must also make contact with the test solution to complete
an electrochemical connection. Unlike the measuring cell which is hermetically
separated by means of a glass bulb, the reference cell contains a permeable
membrane (reference junction) which allows electrolyte to leach out into solu-
tion. This creates an ionic connection between the internal silver reference and
test solution completing the circuit. Hence the reference is now electrochemi-
cally connected to the solution which makes it vulnerable to transient electrical
currents that may be present in the process. Unlike with a portable battery powe-
red pH electrode and meter, the process system is not isolated from potential
difference and the resulting current flow.

It is possible, given that unwanted potentials exists in the process, that the sil-
ver/silver chloride wire of the reference is exposed to current flow thousands of
times higher than normal. In theory, this should not happen since most process
instruments are powered at low voltage and the transformer inside the instru-
ment will galvanically isolate the two potentials between the "process' and
ground of the electrical system. All depends, therefore, on the quality of the
instrument's input transformer. Even with the best isolation, capacitance may be
generated between the instrument and the process stream. In this case the refe-
rence electrode is influenced by the resulting EMF, can no longer function pro-
perly and as a result the pH reading is lost.

By introducing the matching pin, which acfs as a ground connection, the EMF
is rerouted through the pin and galvanically isolated from the internal mass of
the instrument. The instrument must be equipped electrically to perform this
function. Hence, the matching pin can only be used with controllers provided
with a differential input and circuit.

Few electrode and instrumentation manufacturers have paid the necessary
aftention to the matching pin and as a result it has been up to the user to devi-
se makeshift ground connections that may or may not work correctly.

HANNN instruments” has responded to this problem by designing a complete
series of process electrodes, each equipped with an integrated potential mat-
ching pin.

Sensor Check

A pH control system consists of a pH electrode in contact with a test solution, a
connection cable, and a meter for measurements and adjustments. The instru-
ment is typically set to control acid or alkaline dosage for the purpose of main-
taining a desired pH value. Many efforts have been devoted to such functions
as dosage in pipes or tanks, on/off or proportional control, automatic tempe-
rature compensation, the use of amplifiers for distances exceeding 15 meters,
panel- or wall-mounted models, etc. However, little effort has been applied to
determining when and what occurs when an electrode fails.

For example, let's assume a process electrode is installed in a tank of wastewa-
ter containing hexavalent chromium. The set point pH value is 3.0 and, every
time this value rises, pumps or solenoid valves are activated to dose sulfuric acid
to maintain the set point. Lef's also assume that the process electrode becomes
damaged and the pH bulb is broken. Under normal conditions, the electrode
will produce a potential equal to the difference between the buffer inside the
glass bulb (pH 7.0) and the liquid being tested (pH 3.0), i.e. pH (7.0-3.0) x
approx. 58.17 mV = 232.68 mV (value not compensated for temperature
variations).

Process Instrumentation
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HI 504910

Once the glass bulb is broken, a short circuit occurs between the reference wire
of the glass electrode (bulb) and the reference electrode; as a result the comple-
te electrode potential is O mV. When the instrument receives a O mV signal, it will
read approximately pH 7.0 and will immediately start to dose sulfuric acid in
order to lower the pH level of the tank. If the controller does not posses a timed
override function to shut down automatically, the system will keep dosing in an
attempt to reach the 3.0 pH set point. This will continue until the acid container
becomes empty by which time the process stream will be dangerously contami-
nated. Even if a timed override is programmed into the controller, this will only
limit the contamination. If the electrode fails near to the set point, the controller
could dose for several minutes before the override shuts down the system.

This is just one of many possible examples of overdosing and contamination as
a result of undetectable electrode failure.

In any given application, costly damage can be avoided by automatically and
continually monitoring the condition of the process sensors. HANNN instruments”
has devised such a system. The "Sensor Check" system automatically checks the
condition of the process electrode every 5 seconds to ensure proper function.
A pH glass electrode is a high impedance device (tens of MQ at high tempera-
tures, and up to 1,000 MQ for temperatures close to zero). The Sensor Check
system repeatedly checks the impedance of the cable and electrode to ensure it
does not fall below the average value of the system (at least 10 MQ). If a lower
value is detected, indicating electrode failure, the instrument stops all dosage
and activates an alarm that alerts the operator. By doing so, the Sensor Check
system makes over dosage and contamination as a result of electrode failure a
thing of the past.

Additionally, the Sensor Check system monitors the condition of the reference
electrode. The pH measuring half-cell may be intact and work normally, but pro-
blems may occur related specifically to the reference portion of the electrode.
The purpose of the reference half cell portion of the electrode is to supply a con-
sistent and stable potential that is independent of the liquid being tested. This sta-
ble potential is the reference value by which the measuring portion of the elec-
trode is compared. As a result the potential difference between the measuring
half cell and the reference is the value used by the instrument to produce the pH
reading. The reference electrode must make contact with the test solution to
complete an electrochemical connection. Unlike the measuring cell which is her-
metically separated by means of a glass bulb, the reference cell contains a per-
meable membrane (reference junction) which allows electrolyte to leach out into
solution. This creates an ionic connection between the internal silver reference
and test solution, completing the circuit. As with any electrochemical connection,
contamination is always a concern and possibility. When contamination occurs,
the potential of the reference electrode changes and the pH reading is no lon-
ger reliable. In addition, exposure to dirt and particles in the process stream may
clog the porous reference junction, isolating the reference from the test liquid. If
this occurs the electrochemical connection is broken and the electrode is essen-
tially "unplugged" from the test solution making a correct pH reading impossible.
This is why regular cleaning of the elecirode system is a necessity. As with the pH
bulb, the reference junction produces a measurable resistance value which under
normal conditions is approximately 1,000Q.

The HANNNN instruments” Sensor Check system monitors the reference junction
every 5 seconds to ensure that the proper resistance is maintained. The user can
program a maximum value for the resistance similar to setting the pH set point.
When the resistance of the clogged junction exceeds the set value, the instrument
can stop dosage, trigger an alarm or automatic cleaning cycle.

These features are present in the HANNN instruments” HI 504 series of process
pH/ORP controllers.

Process Instrumentation
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