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Dear Customer,

Thank you for choosing an Omega Engineering produd,

Please read this instruction manual carefully before using the instry-
ment. This manual will provide you with the necessary information for
0 correct use of the instrument, os well s o more precise idea of its
versatility.

These instuments are in compliance with the C € directives.
EN 50081-1, 50082-1 ond 61010-1.
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PRELIMINARY EXAMINATION

Remove the instrument from the packing materiol and examine it
carefully to make sure thot no damage has occurred during shipping.
If there is any noticeable damage, notify Omega Customer Service.

Nofe: Sove ofl packing materials until you ore sure that the
instrument functions correctly. Any defective item must be
retumed in the original packaging together with the supplied
aceessories.

IMPORTANT:

1. Read the instructions before using the instrument.

2. The instrument should be connected to o mains socket.

3. Never install the controller outdoors, in o wet or humid area or
under direct sun light. Nor install the confroller where liquids may
be sproyed or poured on it.

4. The instrument’s main power line as well os the dosage and
olorm terminals ore protected by separate 2A fuses. Use only 2A
fuses for replocement.

GENERAL DESCRIPTION

Omega’s wall-mounted pH and ORP controllers with proportional
control ere designed fo meet a variety of process control requiremens.
The elecrodes can be installed quickly and easily. Simply plug the
universal BNC connector into the socket and twist it info o secured
position. Accurate measurements ore displayed on ¢ lerge LCD.

The controllers come equipped with rlays operating af o maximum of
24 (240V).

The Omego controllers incorporate o friple confact alarm system.
When adfivated, the alorm contacts will open o dose, friggering the
mechanism of your choice, whether o buzzer, light or ony other

electrical device.
The recorder output terminals are isolated from the controller circuitry

to avoid any inferference ond ore user-switchable between 0 to 20
mA or 4 fo 20 mA.

In order to ovoid elechicol noise and interference all models provide
for a ground probe (differential input).

These controllers ore housed in a rugged, modular, fiber-reinforced
ABS housing.



All models can be wired fo work with 110/115V or 22072407
50/60 Hz power supplies.

The models covered in this manual are:

PHON-901 g single setpoint pH controller

PHIN-902 ¢ dyal setpoint pH controlfer, specifically designed for
oll those applications in which the pH value intends to
oscillate both up and down

ORCN-901  OrP controller, designed for numeroys industrig|
applications, but in particular for swimming pools and
drinking water sanitation

MECHANICAL LAYOUTS
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Fig. 1

Figure 1: displays the connector for electrode and the wiring accass
ports.

Fig. 2

Figure 2 iflustrates the controls and ferminals on the PHCN-901 pH
controller. Layouts vary from model to model based on their features ,
and copobilities,
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Fig. 3

Figure 3 is o dimensioned, bottom view of the woll mounted
controllers. The modular design isolates the control dircuitry from the
contacts making it possible to make the connedtions ond then dose
the comportment. Adjustments con then be made only in the control
area, without having to open the contocts compartment.
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Fig. 4

Figure 4 is o dimensioned front view of the wall mounted controllers.
The molded, mounting holes in the comers provide for quick and
secure installation. No uddifionol hordware is needed for mounting.
All eledricol connections and controls are located on the front of the
instrument so thot odjustment con be made without hoving to
remove the unit.



FUNCTIONAL DIAGRAM PHCN-901

SINGLE SETPOINT, pH CONTROLLER

FRONT PANEL

Left ponel
1. Liquid Crystal Display
Slope calibration trimmer
Fine sefpoint frimmer
Coarse setpoint trimmer
Offset calibration timmer
Dosing LED visual signal
READ for actual measurement and SET for setpoint
adjustment
8. Acd or Alkeline Dosage selection
9. Alorm LED ond switch fo disable the alarm
10. Groded dial for Manual Temperature Compensation
1. Overdosage fimer
12.. Proportional pH band and fime cyde setfings

Right pane]
13 pH alorm seting from 0 to 2 pH

14. Short the terminals if o ground probe is rot in use, or
connect the ground probe wire fo the Maiching Pin terminal
15. Three-wire Pt 100 plus o shield protection
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16.
17.
18.
19.

20.
.
2.
3.

Recorder output contocts

Automatic or Manual Temperature Compensation switch

0o 20 or 4 to 20 mA isolated output switch

Triple contoct alarm in o Normally Closed (NC) or o Normally
Open (NO) posifion.

Powered dosage terminals (Relay)

T10/115V or 220/240V power configuration

Incoming power ferminols

Fuses

BOTTOM VIEW

o s

24. Female BNC socket for combination pH electiode

Zﬁ Unplug the instrument from the power supply before
wiring and replocing the fuses.
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Specifications PH(N-901
RANGE 0.00to 14.00 pH
RESOLUTION 0.01pH
ACCURACY +0.02 pH
(@20°C/68°F)
TYPICAL EMC - +0.1pH
DEVIATION
mA OUTPUT User-selectable 0 to 20 mA or 4 fo 20 mA
over the 0-14 pH range with isolated output
CALIBRATION Thiough "OFFSET* and *SLOPE* trimmers
(Max. 1.5 pH for offset and 80% 1o 130% for slope
TEMPERATURE Manual from -10 to 80°C (14 10 176%F) or outomatic
COMPENSATION with o 3-wire Pt 100 probe from 0 to 50°C (32 1w
122°F)
SETPOINT From 0.00 o 14.00 pH with "(OARSE" and "FINE®
RANGE trimmers with "ACID" o "ALK" (alkoline) selection
PROPORTIONAL pH s user edjustable from 0.0 10 2.0 and
CONTROL time cyde from 0 to 90 seconds
ALARM Terminals con be configured o5 nomnally open or
CONTACT nomally closed (isolated output Max. 24, Max 240V,
wesistive load, 1,000,000 shokes). The alarm is
adfivated ¥ pH varies by more than user-selectuble
interval (U to 2 pH) from setpoint or due o overdosage
DOSING TERMINALS | Relay teaminals (115 o 240V, Max.2A, 1,000,000
strokes) are adivated when pH excoeds the setpoint with
“AC1D" dosage or falls below the setpoint with “ALK”
selection (Alkofine dosage)
POWER SUPPLY 2207240V o1 10/115V of 50/60Hz
ENVIRONMENT -10 10 50°C (14 10 122°F)
max. 95% RH non-condensing
WEIGHT 16K (3.51b)
ENCLOSURE 181 %221 x142mm (7.1x8.7 x5.6")
CASE MATERIAL Fiber-teinforced, self-extinguishing ABS




FUNCTIONAL DIAGRAM PHCN-902
DUAL SETPOINT, pH CONTROLLER

FRONT PANEL
o
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Left panel

8.
9.
10.
1.
12.

Liquid Crystol Disploy

Slope cafibration timmer

Fine setpoint timmers for acid and alkaline feed
Coarse setpoint trimmers for acid and alkaine feed
Offset calibration trimmer

Dosing LED signals for acid and alkaline feed
READ for actual measurement and SET for setpoint
adjustment

Acid or Alkaline selection for setpoint

Alorm LED and switch fo disable the olarm
Graded dial for Manual Temperature Compensation
Two independent overdosage fimers

Proporfional pH band and time cyde seffings

Right panel

13.
14.

15.
16.
17.

pH alom setting from 0 fo 2 pH

Short the terminals if o ground probe is not in use, of
connet the ground probe wire to the Maiching Pin termingl
Three-wire Pt 100 plus o shield protection

Recorder output confadis

Automatic or Manval Temperature Compensation switch
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18. 010 20 or 4 to 20 mA isolated output switch

19. Triple contoct olorm in o Normally Closed (NC) or @ Normally
Open (NO) position.

20. Powered dosage ferminals (Relays)

2. NNV or 220/240V power tonfiguration

22. Incoming power terminals

23 Fuses

BOTTOM CONNECTION

B

/
o 4

24. Female BNC socket for combination pH electrode

A Unplug the instrument from the power supply before
wiring ond replacing the fuses,

1




Specifications PHCN-902

RANGE 0.00 10 14.00 pH

RESOLUTION 0.01 pH

ACCURACY +0.02 pH

{@20°C/68°F)

TYPICAL EMC =01 pH

DEVIATION

mA OUTPUT User-selectable 0 1o 20 mA or 4 fo 20 mA

over the 0-14 pH range with isolated output

CALIBRATION Thiough "OFFSET and *SLOPE" trimmers
{Max. 1.5 ph for offset and 80% to 110% for slope

TEMPERATURE Manwal from -10 to 80°C (14 to 176°F) or avtometic

COMPENSATION with 3-wite P1 100 probe from 0 10 50°C {32 tu 122°F)

SETPOINT From 0.00 to 14.00 pH with 2 timmers: "COARSE"

RANGE for approx. regulation, "FINE® for fine tuning.

PROPORTIONAL pH is user odjustable from 0.0 to 2.0 and

CONTROL ime cydle from 0 to 90 seconds

ALARM Terminols con be configured o5 nomally open o

CONTACT normally closed (isolated output Max. 2A, Max.

) 240V, resistive load, 1,000,000 strokes). The alorm
is activated if pH vories by more than user-selectable
intervol {0 10 2 pH) from setpoint or due fo

. overdosoge

DOSING TERMINALS | Two sets of independent relay terminals (115 to 240V,
Max 24, 1,000,000 strokes) are activoted whenever pH
exceeds the “ACI0” setpoint or folfs below the “AtK”
setpoint (Alkaline dosage)

POWER SUPPLY 2207240V 011 10/115V gt 50/60Hz

ENVIRONMENT -1010 50°C (14 10 122°F)

max. 95% RH non-condensing

WEIGHT 16K (35h)

ENCLOSURE 1812221 x142mm (7.1 x8.7x 5.6

CASE MATERIAL Fiber-reinforced, self-extinguishing ABS
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FUNCTIONAL DIAGRAM ORCN-901
ORP CONTROLLER

FRONT PANEL
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Left panel

8.
9.
1.
12.

Liquid Crystal Display

Fine setpoint trimmer

Coarse setpoint frimmer

Colibration trimmer

Dosing LED visual signal

READ for octuol meosurement and SET for setpoint
odjustment

Oxidization of Reduction Dosage selection
Alorm LED ond switch fo disable the olarm
Overdosage timer

Proportional ORP band and time cycle seffings

Right panel

13.
14.

16.
18.
19.

ORP olom seffing from 0 to 200 mV

Short the terminals if ¢ ground probe is not in use, or
connedt the ground probe wire fo the Matching Pin ferminal
Recorder output contacts

010 20 or 4 fo 20 mA isolated output switch

Triple contoct alarm in o nomally-dosed (NC) or o nomally
open (NO) position.



20. Powered dosage terminals (Relay)

21, 110/115Y or 2207240V power configuration
22 Incoming power ferminals

23. Fuses

BOTTOM CONNECTION

/@

/
/

d

o2

24. Female BNC socket for combination ORP electrode

Al

A Unplug the instrument from the power supply before
witing and replocing the fuses.
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Specifications ORCN-901
RANGE ; 50010 1500 m¥
RESOLUTION TmV
ACCURACY +5my
{@20°C/68°F)
TYPICAL EMC *+6my
DEVIATION
mA OUTPUT User-selectable 0 to 20 mA or 4 to 20 mA
over the -500 o 1500 m¥ range with isolared output
CALIBRATION Through "CAL™ trimmer
SETPOINT From -500 %0 1500 mV with “"COARSE* and “FINE*
RANGE 2 wimmers with "0XID* o7 "RED" selection for oxidizing
or reducing dosage
PROPORTIONAL ORP setfing is adjustable from 0 to 200 mV and
CONTROL time cycle from 0 to 90 seconds
ALARM Normally open of normally dlosed isoloted outputs
CONTACT {Max. 2A, Max. 240, resistive load, 1,000,000 srokes).

Terminals are adivated when the ORP value vories by
more than the user selectable inferval (0 fo 200mV)
from setpoint, or due o overdosage

DOSING TERMINALS | Relay tesminals {115 to 240V, Max.24,1,000,000
stokes) ore adivoted when mV exceeds the setpoint
with “RED" dosage or when mV falls below the

setpoint with “0XID” selection
POWER SUPPLY 20/240V orl 10/115V ot 50/60Hz
ENYIRONMENT -1010 50°C (14 t0 122°F)
mox. 95% RH non-condensing
WEIGHT 1.6Xg (3.5b)
ENCLOSURE 181 x221 x142mm (7.1 x 8.7 x5.6")
CASE MATERIAL Fiber-teinforced, self-extinguishing ABS

CONECTIONS & WIRING

GENERAL POINTS

* The relay terminals of the controllers are powered. This means
that you can simply hook up your pumps or electrovalves directly
to the controller and do not need oddifional power supply.

* Unscrew the 4 saews on the right hand ponel and remove the
cover and the gasket. Thread the wires through the.access ports
on the right hand side of the controller.

15



* Before connecting the controller to the mains, wire the controller
completely ond make all the connections for pumps, alorm,
electrode, set the alarm threshold ond adjust the setfings. Upon
complefion, replace the cover. Only then connect the controller o
the power supply.

ELECTRODE & GROUND PROBE CONNECTIONS

ELECTRODE WITH

/ BNC CONNECTION
)
6},@ §j> WRING AccESs

—

* Simply attach any combination pH or ORP eledrode with o
mole BNC connector to the female BNC socket located on the
botiom of the cosing and twist it into o secure position.

* Al models provide for o Ground Probe (differential input) o
reduce electricol noise and interference. The controllers are shipped
with the Matching Pin and Reference ferminals 8
shorted (see 14 - Functional Diogrom). If you
are not using o matching pin (ground probe), | @
leove the terminals shorfed and skip the next
two paragraphs.

* It is recommended that only electrodes that incorporate o match-
ing pin are ufilized. In this cose simply attach the 4-mm banana
connector of the matching pin fo the socket located next to the
BNC connector on the outer cusing (see 25 - Functional Diagram)
ond remove the jumper shoding the matching pin terminals.

* When using o separate probe for grounding purposes, wire it o
the Matehing Pin terminal on the right hand panel and remove
the jumper (see 14 Functional Diagrom).

RELAY CONNECTIONS
NOTE:

REMOVE WHEN
NEVER leave the jumper in when USING MATCHING PIN

using an electrode with a matching _:SX/
pin. This can shorten the life of the |8
electrode (reference) drostically.

16




* Wire the edemal device or devices (pumps or electrovalves)
direcly to the reloy terminal strip of the controller (see 20 -
Functional Diagrom). The terminals are powered and hence you
do not need an extemal power supply for the pump or electrovalve.
There is one terminal stiip for PHCN-901 ond PHCN-902 and
two for ORCN-901.

DOSING PUMP

?

ALARM CONNECTIONS

* The operator can select on alorm threshold of 0.0 | Alaw
t0 2.0 pH for PHCN-901 and PHCN-902 or 0 1o !
200 m for ORCN-901 by tuming the clomn knob | b
(see 13 of Functional Diagram). If the actuol | cons
measurements are above or below the setpoint by a
margin greater than the user-selectuble olarm thresh- = ovmer
old, the alamm tenminal is activated. The olarm can
be selected as nomally closed ("NC") by connedting the external
device to the C and NC terminals or normally open ("NO") by
connecting the extemal device to the C and NO terminals.

* When odivated, the clorm contacts will open or dose, triggering
the mechanism of your choice. When the alom is activated oll
other terminals (such as dosing relay efc) ore disoctivoted. The
alarm LED light olso comes on.

EXTERNAL ELECTRICAL

DEVICE ACTIVATED BY

AN ALARM CONDITION
Wy

\ /

~f T\~
PAYES
VAN

L AN

I
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* The alorm ON/OFF switch is only fo disable the
olarm ferminal (e.g. the buzer will not sound).
However, oll other functions such os disactivation | **%*
of the dosing reloy remain unvaried, i.e. the pump ceases fo dose
until the alarm condition is alleviated,

* The controllers provide for outomatic fail-safe security by activating
the alarm if there is o power failure, regardless of whether the
NC or NO configurations were chosen.

* The olarm is also activated i the maximum
dosage time is exceeded. The overdosage fimer
can be set from 1 to 10 minutes. For PH(N-
902, two timers for ad and olkaline comections
can be independently selected.

* Once in on olarm condifion, the alorm confact remains activated
until the switch is manvally put in the off position or the
measurements retums to normal values.

Model Alorm is adtivated when the reading varies by :

PHON-901 010 2.0 pH (selectable) above or below the sefpoint

PHCN-502 010 2.0 pi {selectable) lower than the ALKALINE setpoint or
higher than the ACID setpoint

ORCN-901 0 to 200 mV {selectoble) above or below the setpoint

RECORDER OUTPUT CONNECTIONS

* The recorder output confucts are
isolated from the controller circuitry to 2 I
avoid interference. Selet between 0
to 20 or 4 to 20 mA with the selector
{see 18 - Functional Diagrom) before wiring. The output mA
value is proportionol and is the pH or ORP value over the entire
range. For example, when measuring pH 7, the output values
ore 10 mA or 12 mA based on whether the 0-20 or 4-20 output
were respedtively selected.

020

T RECORDER




TEMPERATURE COMPENSATION
(PHCN-901 AND PHCN-902)

* Manual Temperature Compensation: Move the selector fo
the MTC position (see 17-Functional Diagrom). Then manuolly set
the femperature by tuming the diol (see 10 - Functional
Diagram} fo the comrect working femperature,

3
0405

] 20 0
10 60

i} -10 80
Temp. compensation
selector
* Avtomatic Temperature Compensation: Move the seleclor fo
the ATC position {see 17-Functional Diagrom). Then wire o Pt
100 probe 1o the controller’s ferminals os shown.

——P1100 | t— y
18]i—Pt1002 20 j_ P

IEP__mnms —
—
|8 !—— Pt 100 shiet ]

2

MAIN POWER SUPPLY CONNECTION

* Before connecting the unit fo the mains, moke sure that the
controller is completely wired and that all connections for pump,

olarm, elechode, etc. have been made.

POWER
SUPPLY

Line )
NeUer!,: ﬁ
Earth

* Replace the cover with the gosket and screw it tight with the 4
screws provided.
Only then connect the controller to the mains.

19
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NORMAL OPERATION and
MEASUREMENT

Make sure that the controller hos been properly calibrated before
commencing and that the pH or ORP setpoint(s) have been adjusted
(see the following pages).

The pH or ORP electrodes and any ground probes must be properly
connected and wired fo the controller {see preceding pages). Remove
the protecteive cap if it is still on the tip of the electiode.

Ensure that the electrode is properly instolled ond lies permo- =
nently in the solufion to o depth of ot least 4cmy’1.5". The H
selector (see 7 - Functional Diogrom) must be on the "READ" e
position.

If temperature compensation is necessary (PHCN-901 and PHCN-902),
make sure that the femperature probe s also immersed in the
solufion and the selector is on ATC (see 17 - Functional Diogrom).
For manuol temperature compensation, the se- mc[:m atc
lector should be on MTC with the diol showing

the femperature of the solution.

10

[
-10

The actual pH or ORP value of the solution will be displayed on the
1(D.

SET :

READ
All controllers provide for a visual dosing status »
through an LED. With PHCN-901 and ORCN-90) ®

the DOSING LED lights up when the controler is in | ¢ ypucs
the pH or ORP dosage mode and the terminals are Lo

adtivated.

Likewise, PHCN-902 provides for two LED's, one for
ACID and another for ALK (alkeline) dosuge when
the oppropricte ferminals ore activated.

20




pH CALIBRATION
(PHCN-901 and PHCN-902)

Make sure that the pH electrode and any grouad probe have been
properly connected and wired to the controller (see preceding pages)
and that the meter is plugged to the mains,

Calibrotion should be ideally performed at o temperature similar fo
thot of the liquid fo be monitored.

Use an accurate thermometer os reference for
temperature compensation,

Remove the electrode cap if it is still on the
electrode.

Duting calibration, move the electrode and the
separate ground probe (if in use) together from
one buffer to the next,

If no separate ground probe is being used, moke sure [

that the Reference and the Matching Pin ferminals are EP ’
shorfed (see 14 - Functional Diagrom).

If the electrode incorporates o ground probe/matching pin
then remove the jumper.

* Tum the switch fo the "READ" position. i

OFFSET_ADJUSTMENT:

* Rinse the fip of the electrode with pH 7
solution, then dip the bottom 4 cm (1.5%)
of the electrode (ond ground probe) in
the pH 7 buffer. % tp

* Ploce the thermometer in the buffer solufion. Tum the dial (see
10 - Functional Diagram) to show the same temperature os that

&,

304050

Temp. compensation
selector

2]



on the thermometer and make sure the selector is in the MIC
position (see 17 - Functional Diagrom).

* Wait for the meosurement to stobilize and then adjust the

"OFFSET™ trimmer to display pH 7
on the LCD if the femperature of pH —l . D U '
the buffer solution is at 25°C '

(77°F).
e6 00
. m e aore
If the temperature of the buffer S

~ solution is not 25°C (77°F), refer
to the chart at the end of the manual for the oppropriate buffer
value ot a given femperature and adjust the frimmer accord-
ingly.

SLOPE ADJUSTMENT.:

* Rinse the electrode (and ground probe)
thoroughly with water and immerse the
bottom 4 cm (1.5") in o pH 4 or o pH
10 buffer solution.

(R3Y)
L1133

' e

Note: Use pH 4 if you are going to be monitoring acidic solutions or

pH 10 for alkaline somples.

* Siir the elecirode ond wait for the display to stabilize before
adjusting the “SLOPE* trimmer to display pH 4 (or 10) on the
LD if the temperature of the buffer solution is ot 25°C (77°F).
Otherwise, refer fo the chart ot the end of the manual for the

oppropriate buffer . .
volue ond odjust pH
the trimmer .

accordingly.
r TEI PONT ﬂ

09 928&

The pH colibration is now complete.
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ORP CALIBRATION
(ORCN-901)

Make sure that the ORP elecirode and any ground probe have been
properly connected and wired fo the controller (see preceding pages)
and that the mefer is plugged to the mains.

Remove the electrode cap if it is still on the electrode.

During calibration, infroduce both the electrode
and the ground probe (if in use) o the known
solution. An immersion level of 4 em (1.5%) is
recommended.

wopy

If no separate ground probe is being used, make sure that the
Reference ond the Matching Pin terminals ore 6 tom
shorted (see 14 - Functional Diagram). P :

i the electrode incorporates o ground probe/matching pin then remove
the jumper.

SET
* Tum the switch o the *READ* position. E
READ

* Immerse the electrode in an ORP solution
and wait for o few minutes for the reading
to stabilize.

* Mdist the CAL trimmer fo 230 =20 mV (or o known volue)

o
=

0
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ADJUSTEMENT OF SETPOINT(S)

Make sure that the elecirode (and any ground probe) is propedy
instolled ond colibrated (see the preceding pages).
FOR PHCN-901

Tum the switch fo the "SET* position (see 7 - Functional Diagrom).
The disploy will show the previously odjusted value (e.g. pH 8.00).

Using o small screwdriver, first odjust the setpoint through the
COARSE trimmer and then fine tune it fo your required level with the
FINE trimmer (see 3 and 4 - Functional Diagrom) until the desired
set valve is disployed (e.g. pH 6.00).

el 6.18] ~»| 6.00

READ

sum-. x;m—‘
% e
DOSING DIRECTION

Seledt the direction of dosing through the *ACID*/"ALK" switch (see 8
- Fundtional Diagram). In order to dose acdic substances (i.e. lower

the pH value) leave the selector on "ACID". When dosing base or

alkatine solutions (fo increase the pH) seledt the “ALK" position.

e.q. Dosing acidic liquids ALK
Setpoint = pH 6.00
Measured volue = pH 7.00
To reach the setpoint you need to dose odd, therefore H[ I
move the switch fo the "ACID" position (see 8 - Functionol /( ”! W ,
Diagrom).

ACIO
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ALK
e.0. Dosing base liquids
Set point = pH 6.00
Meosured value = pH 4.00

To adjust the somple stream 1o the setpoint, you need
dose base, therefore select "ALK".

FOR PHCN-902 (DUAL-POINT ADJUSTMENT)

a) ACID SETPOINT and DOSAGE

Tumm the switches to *SET* ond “ACID™ (see 7 and 8 - Functional
Diagram) to set the upper limit and to direct the controller to Jower
the pH. The display will show the higher setpoint (e.g. pH 7.00).

WW | 1.00]

READ  ,cip

ACID

Using o small screwdriver, odjust the “ACID SET™ trimmers. First
adjust the “COARSE” trimmer and then fine tune with the “FINE”
trimmer (see 3 ond 4 - Functional Diagrom) until the desired set
value is displayed (e.g. pH 8.00).

 7.00] »~|8.00

P—— pum—
0 ¢ 00 0 O &0
ot-n-:nm onet comie e
S 08 R

o) ALKALINE SETPOINT and DOSAGE

Tum the switches fo *SET* and “ALK" (see 7/8 - Functional Diagram)
o set the lower limit and to direct the controller to inarease the pH.
The display will show the lower setpoint (e.g. ptt 6.00).

[5.00
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Using a small screwdriver, adjust the “ALKALINE SET* fimmers. First
odjust the “COARSE” trimmer and then fine fune with the “FINE”

PHES5.18] 500

JE— -
06 %0 0§ 3o

----- s mare

« o] [o] G
Conrenrd
Dy

trimmer (see 3 and 4 - Funcionol Diogrom) until the desired set

valve is displayed (e.g. pH 5.00).

NOTE: ’

* The "FINE” trimmer con odjust up fo 1.5 .

* Should you use the PHCN-902 for single-point dosage, it is
recommended fo adjust the “ALKALINE SET* trimmers fo 0.00 pH
if you are dosing acid solutions fo lower the pH and odjust the
“ACD SET" timmers to your desired volues. Likewise, when
dosing only base solutions, set the “ACID SET” trimmers fo 14.00
pH ond odjust the “ALKALINE SET” trimmers to your desired
valve.

FOR ORCN-901

SET

650|

READ

Tom the switch o the *SET* position (see 7 - Functional Diagram).
The display will show the previously adjusted value (e.g. mV 650).
Using o small screwdriver, first odjust the setpoint through the
“COARSE" trimmer and then fine tune if with the “FINE” trimmer (see
3 and 4 - Functional Diagram) unfil the desired set volue is
disployed (e.g. mV 700).

w1 680] w100
i =y
2

R 2
3 3
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DOSING DIRECTION

Select the direction of dosing through the *0XIDY/“RED" switch (see 8

- Fundtional Diagram). For reducing dosage (ie. lowering the mV
vulue) leave the selector on *RED". Likewise, for axidizing solutions {fo
increase the mV) select the “OXID" position.

e.0. Dosing reducing substances

OXID
Sefpoint = mV 650
Measured volye = mV 700
switch fo the "RED" position (see 8 - Functional Diagrom).

RED

e.g. Dosing oxidizing substances
Setpoint = mV 650 oxID
Measured valve = mV 500 ' i

To adjust the sample stream to the setpoint, you need to ”J”N!"“”h
dose oxidants, therefore select *0XID".

RED

PROPORTIONAL CONTROL

I order to optimize the controlling process ond reduce the omount of
chemicals used, it is recommended to use a proportional dosage
appropriate for the system.

& &

PHCE‘ORTIONAL & TT!“}S

All models allow for o proportional band (0 fo 2.0 pH or 0 10 200 mV
delta) as well os o time cycle (from 0 to 90 seconds) fo be set. The
proportional dosage is obtained by personelizing o current pulse
whose height equals the pH or ORP proportionel delte and the
length corresponds to the selected time cyde.

The controller will enter proportional dosoge ot setpoint plus or minus
the preselected delta. It will then keep the dosing reloy activated for
o period proportional to the difference between the measurement ond
the setpoint over the cyde.
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e.g. pH proportional control

Setpoint = pH 5.00

Measured value = 6.50

Delta = 65-50=15pH

Proportional settings: pH sef to 2 and fime cyde to 60 seconds.

éiiléé,us

PWRYDNN. SETTI‘GS

The controller will be dosing acids to reduce pH to the desired limit.
Since it is 1.50/2.00 = 75% oway from the ideol setfing, it will
keep the dosing terminals "‘,

activated for 75% of the fime %521
over the predetermined 60 w}

1.00

seconds. The relay is hence o7

theoretically activated for 45
seconds and off for 15 sec-
onds.

In order to ovoid over dosage with fust responding samples or highly
concentrated chemicals or under dosage with slow reacting or weak
chemicals, the confroller provides even a more accurate control.

As the graphs show, it does ™'

that by stopping the dosage <
as soon os the cunent pulse 2« 4 ’
cuve intersects the dosage oml 7
curve. b

. ¥ -
35 30 a6 ©0 18 30 46 80 Seconde

/

7

;uaoacou:ncs Vm'

This meons shortening the dosage period if the chemicals have
reacted quickly or lengthen- ==+
ing it if the measured pH 372 4
confinves to drift from the Sr’J PO
ideal setpoint os can be seen o7y ¢ i1 1

from the graphs. i EUE

1 30 45 80 15 30 46 80  Beconds
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.. ORP proportional control

Setpoint = 725 mV

Measured value = 700 mV

Delta = 725 - 700 = 25 mV

Proportional seffings = mV set fo 100 and fime cycle to 60 seconds.

~
100 45

o 200 O 20

awv SECONOS

_

PROPORTIONAL SETTIHGS

The controller will be dosing reductants to reduce redox to the desired
value. Since it is 25/100 = 25% away from the ideal setting, it will
keep the dosing reloy acti- ..

vated for 25% of the time |
over the predetermined 60
seconds. The terminals are
hence odtivated for 15 sec-
onds and off for 45 seconds
until the next cyde.

NOTE:

o |f the setting s left at 0 pH or O mV, the controller will operate as
an or/off control with no proportional dosage. In this cose the
controller will operate with a 0.1 pH o 7 mV hysteresis.

* Do not set the time cycle to zero. This causes the reloy to
chatter and con be detrimental to your system and pumps.
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OVERDOSAGE TIMER
All models provide for an overdosage olorm :
25 g i i}ié g 75
1 ~ 10

system ranging from 1 to 10 minutes . The

" operator con set the moximum amount of

time that the dosage terminals should con-

finuously remain activated. Should this period [, WRITES
elopse, the olorm terminols ore odtivated :

(and dosage disactivated to ensure that chemicols have not run out

or pumps or electrovalves have not ceased to function properly).

PHCN-902 provides for two independent such
controls, one for aid dosage and another for
alkaline. ACID
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pH VALUES AT VARIOUS
TEMPERATURES

Please refer to the following chart for 0 more accurote pH colibration:

TEMP pHVALUES
°C__ 4 7 10
0 32| 40 113 10.32
5 41| 400 710 10.24
10 50 | 400 1.07 10.18
15 5 | 400 1.04 1012
20 68 | 400 7.03 10.06
25 77 ] 401 7.01 10.01
30 8 | 402 7.00 9.96
3B 9% 1 403 6.99 9.92
40 104 | 404 6.98 9.88
45 N3 | 405 6.98 9.85
5 1221 406 6.98 9.82
5 131 407 6.98 9.79
60 140 | 409 6.98 9.71
65149 | 41 6.99 9.76
70 158 | 412 6.99 9.75

For instance, if the buffer femperature is 25°C (77°F), calibrate the
meter fo read 4, 7 or 10 on the display.

If the buffer temperature is 20°C, calibrate it to 4.00, 7.03 or 10.06.
If the buffer temperature is 50°C, calibrote it to 4.06, 6.9 or 9.82.
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REDOX MEASUREMENT

(ORCN-901)

Redox measurements ollow the quontification of the oxidizing or
teducing power of o solution, and are commonly expressed in mV.
Oxidafion may be defined os the process during which o molecule (or
an ion) loses electrons and reduction as the process by which electrons
are gained.

Oxidation is always coupled together with reduction so that as one
element gets oxidized, the other is automatically reduced, therefore
the term oxidation-reduction is frequenly used.

Redox potentials are measured by an electrode capoble of absorbing
or releasing electrons without causing o chemical. reaction with the
elements with which it comes into confad.

The electrodes most usually available for this purpose have gold or
platinum surfaces; gold possesses o higher resistance than platinum
in conditions of strong oxidation such as cyonide, while platinum is
preferred for the meosurements of oxidizing solutions confoining
halides and for general use.

When o platinum elecirode is immersed in an oxidizing solution a
monomolecular loyer of oxygen is developed on its sudface. This loyer
does not prevent the elecirode from functioning, but it increases the
response time. The opposite effed is obtained when the platinum
surface absorbs hydrogen in the presence of reducing mediums. This
phenomenon is rough on the electrode.

To make occurate redox measurements the surface of the electrode
must be dean and smooth. At cerfain mV and pH volues, the ORP
electrode requires a considerable omount of time before it reads the
proper value. This is ot times due fo the foct that it is moving from
a reducing fo on oxidizing stote. Once it reaches o stable condition
though, it readts ropidly o changes.

Hence when the process is first set up allow sufficient fime for the ORP
electrode to adapt itself fo the sample siream.

As with pH electrodes, gel-filled redox electrodes are more suitable for
industrial applications due fo less maintenance requirements.

In the event thot measurements are mode in solutions contoining
heavy doses of sulfide or protein, the diaphragm of the reference
electrode must be deaned more often.

In order fo test that the ORP electrode is functioning properly,
immerse it into o ORP solution. The measured value should be
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between 200 and 250 mV.

When not in use, the elecirode tip should be kept moist in order for

the reference junction, especolly Teflon models, to respond quickly.

Otherwise, sook the electrode ovemight in a storage solution or allow

more time upon installation for its stabilization. Also keep the

electrode for from any type of mechanical stress which might cause

damage.

Install the electrode in such @ way that it is constantly in 6 well filled

with the sample (stream or fank) and does not dry up.

The protective cap should also be filled with o few drops of storage

sofution if the electrode is not being used ot all

Note:  With industrial applications, it is always good practice fo
keep ot least one spare electrode handy. When anomalies ore
not resolved with o simple maintenance, change the electrode
to see if the problem is olleviated.
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ELECTRODE CONDITIONING
& MAINTENANCE
PREPARATION

Remove the profective cap.

DO NOT BE ALARMED IF ANY SALT DEPOSITS ARE PRESENT.

This is normal with electrodes ond they will disappear when rinsed
with water.

During transport tiny bubbles of air may have formed inside the gloss
bulb {membrane). Shake down the electrode as you would do with o
glass thermometer to remove these bubbles.

If the bulb and/or junction are dry, sook the electrode in a storage
solution ovemnight.

STORAGE

To minimize clogging and assure o quick response time, the glass

bulb and the junction should be kept moist and not allowed fo dry

out. This can be achieved by installing the eledvode in such o way

that it is constantly in o well filled with the sample (streom or fank).

When not in use, pour o few drops of storage solufion or, in its

ahsence, pH 7 buffer solution in the protective cap and replace it on

the electrode.

Note: NEVER STORE THE ELECYRODE IN DISTILLED OR DEIONIZED
WATER.

PERIODIC MAINTENANCE

inspect the electrode and the cable. The cable used for the connection
1o the controller must be intact and there must be no points of broken
insulation on the cable or cracks on the elecrode stem or bulb.
Connectors must be perfectly dean and dry. If any-scrotches or cracks
are present, reploce the electrode. Rinse off any salt deposits with
water.

CLEANING PROCEDURE

Soak in general deaning solution for % hour.

For more spegific deaning procedures, refer to the eledrode’s instruc-
tion manual.

IMPORTANT: After performing any of the cleaning procedures rinse
the electrode thoroughly with distilled water ond recalibrote the

controller,
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TROUBLESHOOTING

Evaluate your electrode performance bosed on the following.

* Noise (Readings fluctuate up and down) could be due fo o
clogged/dirty junction: Refer to the Cleaning Procedure above.

* Dry Membrane/Junction: Soak in storage solution ovemight.
Check to make sure the installation is such as to create @ well for
the electrode bulb to constantly remain moist.

* Low Slope: Refer to the deaning procedure above.

* No Slope: - Check the electrode for cracks in glass stem o bulb

(replace the electrode if racks are found).
-Miesedradometiyrsasndm-
aim g hapeddweerarsd tin,

3 Slow Response/Excessive Drift: Soak the fip in dleaning
solution for 30 minutes, rinse thoroughly with distilled water ond
then recalibrote the meter.

* For ORP Elecirodes: Polish the metal fip with a lightly abrasive
paper (paying attention not to- scratch the suface) and wash
thoroughly with water. ,

Note: With industrial applications, it is always recommended to keep
ot least one spare electrode handy. When enomalies are not
resoved with o simple mointenance, change the electrode
(and recalibrate the controller) fo see if the problem is
alleviated.

SUGGESTED INSTALLATIONS
for pH/ORP ELECTRODES

The electrode should be installed in such o woy that its fip
permanently lies in the solution whether in o well, fank or on the
discharge pipe.

SHORT DISTANCE, INDOOR INSTALLATION

Due to the low currents involved, o very high grade of insulation is
required. A dry environment is needed in order to obtain a level of
insulation not lower than 10 Q.

This type of connection is very deficate and requires constant affention
to maintuin proper operating condifions.

The conventional electrodes may be used for indoor applications but
the cable length shoutd not exceed 10 m (33).
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MEDIUM DISTANCE, INDOOR/OUTDOOR
INSTALLATION
When an outdoor installation is required, it is normally necessary fo

instll o tronsmitter to obtain occurate readings at distances from 10
to 50 m (33-165").
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WARRANTY
ENERAEN WARRANTY/DISCLAIMER ERESRss

OVMEGA ENGINEERING, INC warrants this nit o be free of defects in materials ond workmonship ko o period
of 13 months from date of purchase. OMEGA's WARRANTY odds an additionol one {1) month grace period
o the normal one {1) year produdt warrenty o cover handting ond shipping fime. This ensures
that OMEGA's customers receive maximern covesoge on each produc.

If the unit malfundtions, it must be returned to the foctory for evoluation. OMEGA's Customer Service
Department willissue an Authorized Retwn (AR rumber immediately upon phone or witten request. Upon
examination by OMEGA, i the unit is found to be defective, it will ca)ahedoueplocedntmdmrga
OMEGA's WARRANTY does not apply fo defeds resulting from ony odion of the purchaser, induding but not
limited to mishondiing, impropes interfocing, outside of design limifs, improper repair, or
unauthorized modéfication. This WARRANTY is VOID if the unit shows evidence of having been fampered
with or shows evidence of having been domaged as a result of excessive comosion; or curent, heat, moisture
o vibiation; improper specification; misapplication; misuse or other operofing condifions outside of
OMEGA’s control. Components which wear ore not worronted, including but not limited to contad points,
fuses, ond tioes.

OMEGA is pleased to offer suggestions on the wse of its varfous products.
However, OMEGA neither assumes responsibility for any emissions or errors
nor assumes liability for any damages that result from the wse of its products
in accordance with isformation provided by OMEGA, either verbal or written.
OMEGA warronts oaly thot the Eps(ms manufactered by it will be as specified
ond free of defects. OMEGA MAKES KO OTHER WARRANTIES OR REPRESENTATIONS
OF ANY KID WHATSOEVER, EXPRESS OR IMPLIED, EXCEPT THAT OF TITLE, AND
ALL WMPLIED WARRANTIES NCLUDING ANY WARRANTY OF MERCHANTABILITY AKD
FITNESS FOR A PARTICSLAR PURPOSE ARE MEREBY DISCLAIMED. LIMITATION
OF LIABILITY: The remedies of purchaser set forth hesein ore exclusive, ond
the total liability of OMEGA with respect to this order, whether based on
contract, worranty, negligence, indemaification, strict liability of otherwise,
shall ot exceed the purchase price of the compoaent wpon which liabili
based. In wo event sholl OMEGA be licble for consequeatiel, incidentol o
special  damages.

(ONDITIONS: Equipment sold by OMEGAs not infended to be used, nor sholf it be used: (1) s o “Bosic
Component” under 10 CFR 21 (NRQ), used in or with ony nudear instullation or activity; or (2) in medicol
applicoations or used on humars. Shoukd ony Produd(s) be used in or with any nudeor installation or odlivity,
medicol ion, used on humans, or msused in ony way, OMEGA assumes no responsibility as set
hmeMMMRW,MM,MﬂWMMW
OMEGA harmiess from ony Wability or damage whatsoever arising out of the use of fhe Product{s) in such
o manner.

S RETURN REQUESTS/INQUIRIES RN
Direct off worronty ond repaic requests/inquidies lo the OMEGA Customer Service . BEFORE
nﬁmmmmﬂﬁmmmm”mwmmmlm RN (AR) NUMBER
FROM OMEGA'S QU SERVICE DEPARTMENT {IN ORDER TO AVOID PROCESSING DELAYS). ‘The
assigned AR number should then be marked on e outside of the return package and on any correspondence.

mﬂ:é‘Wehﬁwimdmmﬁmmmwwmﬁmmm

FOR WARRANTY RETURNS, please have the fol- FOR NON-WARRANTY REPAIRS, consult OMEGA
ing informafion avoilable BEFORE for cument repai d—ﬁmﬂmﬁ\euv«in
Itmrm. contacfing L o repokc . e
1. Purchase Order number under which the 1. Purchase Order number to cover the
product was PURCHASED, COST of the repoir,
2. Model ond serial number of the product 2. Model ond serial number of the
3 t;ﬂermuny,md 4/ ifi 3 wﬁm cti d/or specific
. Repair instructions and/or specific . Repair instructions on
ems relative 1o the produdt. p«ﬁmmnmm.

OMEGA's policy s to make running chonges, not model changes, wheneves an improvementis possible. This
affords our customers the katest in technology and engineesing.

OMEGA s o registered trodemark of OREGA ENGINEERING, INC

© Copyright 2002 OMEGA ENGINEERING, INC. Al rights reserved. This document may not be copied,
phomqilzd, teproduced, translated, or reduced to any electronic mgri'um
or machine-readoble form, in whole or in port, without the prior written consent of
OMEGA ENGINEERING, INC




Where Do I Find Everything |
Need for Process Measurement
and Control?
OMEGA...Of Course!

Shop online at www.omega.com

TEMPERATURE

& Thermocouple, RTD & Thermistor Probes,
Connectors, Panels & Assemblies

Wire: Thennocouple, RTD & Thermistor
Calibrators & Ice Point References
Recorders, Controllers & Process Monitors

Infrared Pyrometers

PRESSURE, STRAIN AND FORCE

k4 Transducers & Strain Gages
&' Load Cells & Pressure Gages
i Displacement Transducers

iF Instrumentation & Accessories

FLOW/LEVEL

4 Rotameters, Gas Mass Flowmeters
& Flow Computers

B Air Velocity Indicators

¥ Turbine/Paddlewheel Systems

2 Totalizers & Batch Controllers

pH/CONDUCTIVITY
pH Electrodes, Testers & Accessories
Benchtop/Laboratory Meters

Controllers, Calibrators, Simulators & Pumps

Industrial pH & Conductivity Equipment

ATA ACQUISITION

Data Acquisition & Engineering Software
Communications-Based Acquisition Systems
Plug-in Cards for Apple, IBM & Compatibles
Datalogging Systems

Recorders, Printers & Plotters

EATERS
Heating Cable
Cartridge & Strip Heaters
Immersion & Band Heaters
Flexible Heaters

Laboratory Heaters

ENVIRONMENTAL
MONITORING AND CONTROL
[z}

Metering & Control Instrumentation
Refractometers

Pumps & Tubing

Air, Soil & Water Monitors

Industrial Water & Wastewater Treatment
pH, Conductivity & Dissolved Oxygen

Instruments
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