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Preface

This manual serves fo explain the use of the pH/ORP Transmitter 2050 e Series. The manual functions in
two ways, firstly as a step by step guide to help the user operate the instrument, and secondly as a handy
reference guide. This instruction manual is written to cover as many anticipated applications of the pH/ORP
Transmitter 2050 e as possible. If you have any doubts concerning the use of the instrument, please do not
hesitate fo contact the nearest METTLER TOLEDO Authorized Distributor.

The information presented in this manual is subject fo change without notice as improvements are made,
and does not represent any commitment whatsoever on the part of METTLER TOLEDO.

METTLER TOLEDO cannot accept any responsibility for damage or malfunction of the unit due to improper
use of the instrument.

ﬁ Disposal (Directive 2002/96/EC of January 27, 2003)

Please observe the applicable local or nafional regulations concerning the disposal of
electrical “waste electrical and electronic equipment”.

Copyright ©2002 Mettler Toledo. Version 1.1. All rights reserved.
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4 pH/ORP Transmitter 2050 e
1 Introduction
1.1 At the very beginning

y B

We thank you for having purchased the METTLER TOLEDO pH/ORP Transmitter 2050 e.

The construction of the pH/ORP Transmitter 2050 e employs leading edge technology and com-
plies with safety regulations currently in force. Notwithstanding this, improper use could lead to
hazards for the user or a third-party, and/or adverse effects on the plant or other equipment. There-
fore, the operating instructions must be read and understood by the persons involved before
work is started with the pH/ORP Transmitter 2050 e.

This instruction manual identifies safety instructions and additional information by means of the

following symbols:

— This symbol draws aftention o safety instructions and warnings of potential danger which,
if neglected, could result in injury to persons and/or damage to property.

— This symbol identifies additional information and instructions which, if neglected, could lead
fo inefficient operation and possible loss of production.

The instruction manual must always be stored close at hand, in a place accessible to all people
working with the pH/ORP Transmitter 2050 e.

If you have questions, which are not or insufficiently answered in this instruction manual, please
contact your METTLER TOLEDO supplier. They will be glad fo assist you.

1.2 Intended use
METTLER TOLEDO pH/ORP Transmitter 2050 e are infended solely for pH or ORP and tempera-
ture measurement, as described in this insfruction manual.
Any ofher use, or use not mentioned here, that is incompatible with the technical specifications
is deemed inappropriate. The operator is solely responsible for any damage arising from such
use.
Other prerequisites for appropriate use include:
— observing the insfructions, notes and requirements set out in this instruction manual.
— observing all local safety regulations concerning safety af work.
— observing all information and warnings in the documentation dealing with the products used
fogether with the fransmitter (housings, sensors, efc.).
— observing the prescribed environmental and operational conditions.
pH/ORP Transmitter 2050 e © 05/02 Mettler-Toledo GmbH, CH-8606 Greifensee
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1.3

A

Safety intsructions

The pH/ORP Transmitter 2050 e should be installed and operated only by personnel familiar
with the fransmitter and who are qualified for such work.

A defective transmitter must neither be installed nor put into service.

The pH/ORP Transmitter 2050 e must only be operated under the specified operating condi-
tions (see section 8).

The pH/ORP Transmitter 2050 e must not be repaired by the customer.

The pH/ORP Transmitter 2050 e must only be opened fo replace the unit fuse or fo set the
jumper for PT100/PT1000 temperature sensor. This work must be carried out only by person-

nel familiar with the fransmitter and who are qualified for such work. Make sure the mains ca-
ble is separated from the power supply before opening the unit.

No maodifications to the pH/ORP Transmitter 2050 e are allowed. The manufacturer/supplier
accepts no responsibility for damage caused by unauthorised modifications. The risk is borne
entirely by the user.

1.4 Putting out of service / Correct disposal of the unit

Putting out of service

First disconnect the unit from the mains, then undo all electrical connections.
Remove the unit from the wall / panel.

Correct disposal of the unit

When the transmitter is finally faken out of service, observe the local environmental regulations
for correct disposal or send the fransmitter to your local METTLER TOLEDO distributor, they will
take care of proper disposal.

© 05/02 Mettler-Toledo GmbH, CH-8606 Greifensee pH/ORP Transmitter 2050 e
Printed in Switzerland 52 121 140
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2 Product description

2.1 Description of unit

The METTLER TOLEDO pH/ORP Transmitter 2050 e is used for measuring pH or ORP and fempera-
ture values. The pH or ORP values can be measured using proportional or limit control.

The transmitfer is available in two versions, one for panel mounting and one for wall mounting
in a enclosure. The transmitter can be used for applications such as water tfreatfment and moni-
toring, galvanic-decontamination, chemical processing, food processing, clean or wastewater
control and neutralization processes.

This fransmitter has many user-friendly and safety features which include:

Menu-driven program that simplifies setf-up.

Built-in memory backup fo ensure that calibration and other information are not erased if pow-
er supply fails.

Push-button for calibrafion and electrode offsef adjustment from the keypad.
Automatic femperature compensation (ATC).

Manual femperature compensation sefting without the ATC probe, with independent setting for
calibration and process temperature.

Two galvanically isolated current outputs 0/4...20mA.
0 fo 1999 seconds time delay adjustment on all relays — minimizes false alarms.

Separately adjustable high and low set-point hysteresis (dead bands) prevent chattering of
relays around the set points.

Asymmetrical/symmetrical input for pH/ORP mode of operation.

Three control modes: limit confroller, P controller and PI controller (P/PI confroller as pulse
length or pulse frequency).

Large dual display LCD for easy reading with clear multiple annunciators, alarm status, op-
erafional and error messages.

Two switching contacts as set-point relays.

Separate alarm relay alerting you fo set point limits exceeded for a certain time and if the
Pt100/Pt1000 wires are broken or disconnected during the ATC function.

Wash relay.

Hold function to freeze output current (0/4...20mA) and release control relays.

LED indicators signal control activities to visually monitor transmitter status from a distance.
Profection against electromagnetic interference.

Back lighted and UV light protected LC display.

pH/ORP Transmitter 2050 e © 05/02 Mettler-Toledo GmbH, CH-8606 Greifensee
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2.2

Measurement and control system

A typical measurement system consists of:

e @ pH/ORP process transmitter

e  pH/ORP combination electrode with infegrated or separate temperature sensor Pt 100/1000,
e an appropriate pH or ORP measurement cable
e an immersion, flow or process assembly

e qafinal control element such as pump or valve

e chart recorder

Housings and
Sensors

pH Transmitter 2050 e

PH 2050

Cal

. METTLER TOLEDO

1
ot

EEsn

on %m0
0:
ol 50
Mode

.

Measurement Cable

Chart Recorder

o — | -

|

0/4 — 20 mA ‘

!

(80 - 250 VAC)

© 05/02 Mettler-Toledo GmbH, CH-8606 Greifensee
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2.3 Unit overview

Wall mounting version

“\\\“\}.\ A\NNANY

£

Panel mounting version

WETILER TR

pH/ORP Transmitter 2050 e © 05/02 Mettler-Toledo GmbH, CH-8606 Greifensee
52 121 140 Printed in Switzerland



pH/ORP Transmitter 2050 e 9

2.3.1

Display Overview

The LC display shows fwo alpha-numerical fields for parameters and measured values as well
as various mode and status indicators.

SETUP MEAS CAL

mv| Mode indicators:

pH%

READY il - MEAS: Measurement mode
' ’ ' , ' — SETUP: Set-up mode
ERR v—= — CAL: Calibration mode
w | - = o
S ,..’ L. " pH Status indicators:
= bt ATC — READY: Visible affer successful calibration
— HOLD: Relay position and current output are frozen
— ATC: Visible in ATC (Automatic Temperature Compen-
sation) mode. Not visible in the Manual temperature
compensation mode. “ATC” flashes if the temperature
probe is faulty in its ATC mode
— ERR: Error indicator
— 5. Visible in symmetrical measurement mode
2.3.2 Key functions
Key Description
Cal ¢ Enter Calibration mode (requires access code)
e Enter Set-up mode (requires access code)
Enter e Access sub functions (parameters) within a function group of Sef-up mode
—|| « Confirm (store) set-up parameters and numerical values
e Start calibration in Calibration mode
A e Select function group in the Sef-up mode.
e Sef parameters and numerical values
(if key is pressed continuously, the sefting speed increases)
v e Control the relays in MANUAL relay operation
e Returns fo *“Measurement mode” when both keys are pressed simultaneously
Rel e Display limit values for SP1 and SP2 and settings for wash contact in AUTO re-
lay operation
e Toggle between RELAY A, RELAY B or Wash relay in MANUAL relay operation
Mri,ﬂe e Switch from AUTO to MANUAL relay operation (requires access code)

© 05/02 Mettler-Toledo GmbH, CH-8606 Greifensee

Printed in Switzerland
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2.3.3 LED indicators

Relay indicators

OA
Rel oB If REL key is pressed the LED (A, B or W) indicates to which Relay (A,
ow B or Wash) the displayed limit values refer.

Relay mode indicators

Rel OAuto
Mode

Auto LED lights if relay operation is set to automatic mode.

OMan  man LED lights if relay operation is sef fo manual mode.

Relay status indicators
Alarm © This LED lights if limit value is exceeded or the ATC probe fails.

RelAO This LED lights green if measured value is within the limit for Relay A or lights
red if measured value exceeds limit.

Rel BO This LED lights green if measured value is within the limit for Relay B or lights
red if measured value exceeds limit.

Rel WO This LED lights if cleaning cycle is on.

2.3.4 Security codes

The access fo Calibration mode, Setup mode and Manual relay operation mode is protecfed
with security codes. The security codes are set af the factory and cannot be changed by the user.
The following security codes are used:

Security code  Mode/Description

000 View only mode fo view actual seffings
11 Calibration mode fo start calibration
22 Setup mode to configure parameters
22 Manual relay operation to switch relay operation mode from automatic fo
manual
pH/ORP Transmitter 2050 e © 05/02 Mettler-Toledo GmbH, CH-8606 Greifensee

52 121 140 Printed in Switzerland
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2.3.5 Menu overview

MEA!

:I’

[Ea iy
I
0
H
A

(2]

[ ~
[

** CCD "000"= Check calibration parameters (View only mode)
CCD “11"= Calibration

X
X
-
=

MO e SCD “000"= Check setup parameters (View only mode)
T SCD “22"= Setup mode

sﬂw e Offset setting

Il
[
(==
L
=

--> see section 6.2

Temperature seftings
--> see section 6.3

Relay A (sef point 1) settings
--> see section 6.4

Relay B (set point 2) seffings
--> see section 6.4

Controller settings
--> see section 6.5

Current oufput 1 settings
--> see section 6.6

Current oufput 2 settings
--> see section 6.7

Wash contact settings
--> see section 6.8

Unit seffings
--> see section 6.9

SERCIEITICIEIERE LT,

“ BUFR Buffer selection
--> see section 6.10
m THL Calibration
M ceceeaaaa- »] PH Cal --> see section 5 -
© 05/02 Mettler-Toledo GmbH, CH-8606 Greifensee pH/ORP Transmitter 2050 e
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3 Assembly and installation
3.1 Mounting the unit

Wall mounting version

111.50 [4.39]
144 [5.67)
27.5[1.08]
® ® I
0,
< o o
3 Ok .
- o o
2 €] (€]
= , ,
] L
é 39 [1.54] . 24 [.94] For Pg13.5 cable glands
° 7813071 91853 pes) 57.8[2.28]
80 [3.15]
| Holes for post
= mounting (4X)
5| = ol [D/
2 of [ Il Holes for wall
g B - mounting (2X) Q .-
3 !
‘ ; Red Plugs for wall |
) mounting holes i
6 [.24], enclosure (2X)
(o] [¢d :
T iy
90 [3.54] L
175 (6.88]
Max.80 84 [3.30] 29 [1.14]
1-22[0.03 - ONJF
(=] @)
I= Seal gasket
138 [5.43] @ @ 175 6.88]
= ® ®
= 7 .
: =l i
MM [INCH] (
138 [5.43)
Threaded rod for panel mounting Cut-out mounting plates for post mounting
pH/ORP Transmitter 2050 e © 05/02 Mettler-Toledo GmbH, CH-8606 Greifensee
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Panel mounting version

Flat gasket (1mm)

(fo be inserted by customer) 7
Note: The taped corners have fo be on fop

92
56

92 +0.5

———————————

908 ¥, | |-§---- [

96

7

Panel cut-out

max. 175

max. 45
—»

Transmitter housing for panel mounting; with protection class IP 54 (front), IP 40 (housing)

© 05/02 Mettler-Toledo GmbH, CH-8606 Greifensee
Printed in Switzerland
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3.2 Connection diagram

Connectors wall mounting version

RELA RELB  WASH RELAY ALARM RELAY

o P
iy e e o O I o O |
el I Y

i?????’?ozqfog‘gsg'q”li';_”ooooooiii??i

Cmpezm Cg;ey' GND+12V t UQ HOLD E N L

[ gy gguggugy

oo |poooood)| [B 0D @

S| =l

pH pH PT100/ REL A RELB WAiH\RELAV ALARM RELAY
Ref Meas
LA me 1 :
i ol S bbb i
Li7_T6 L2 _mn 10 7 4 5 6 |
M20728 31 30 20 18 _ 22 |24 |25 | 25__27_‘ ru 13 ar 2 H
R R A N J
v
Current  Current GND +12V LQ
HOLD E N L
oP2 OP1 GND o

@ Important: The Alarm relay functions as an “Active Low” device i.e. it switches OFF under Alarm
condition. Therefore the Alarm display device should be connected to the "NC" contacts of the

relay (5 & 6).

Note:

a) Switch or circuit breaker shall included in the building installation.

b) It shall be in close proximity to the equipment and within easy reach of the operator.

¢) It shall be marked as the disconnecting device for the equipment.

d) The internal circuitry shall nof be accessible after installation. The internal circuitry must be
protected by a supplementary insulation in the form of covers, enclosures or similar.

pH/ORP Transmitter 2050 e © 05/02 Mettler-Toledo GmbH, CH-8606 Greifensee
52 121 140 Printed in Switzerland
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Connectors panel mounting version

s N

PH/ MV
o |
1 3
[=)
. . 3  PTI00 ¢ - w 2
T g &g PTIO0O 1 2~ < = HOLD
o O O O o = o+ a o
O o0 ooao OO0 o0ooaoao o
31 3029282726 25242322212019 181716 151413

Jb O 0O O OOOOOO OO O O O O O 0 O ©O

RELA REL B WASH RELAY ALARM RELAY

E N L
PR R N

o o o
12 11 10 9 8 7 6 5 4 3 2 1

[ooooooooo][ooo]

@ Important: The Alarm relay functions as an “Active Low” device i.e. it switches OFF under Alarm
condition. Therefore the Alarm display device should be connected to the 'NC’ contacts of the
relay (5 & 6).

Note:

a) Switch or circuit breaker shall included in the building installation.

b) It shall be in close proximity to the equipment and within easy reach of the operator.
c) It shall be marked as the disconnecting device for the equipment.

© 05/02 Mettler-Toledo GmbH, CH-8606 Greifensee pH/ORP Transmitter 2050 e
Printed in Switzerland 52 121 140
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VP cable connection
VP cable Transmitter terminal
A transparent (Glass) pH MEAS (16)
B red (coax shield/reference) pH REF (17)
C grey (T3) PT100 (25) *
D blue (Aux) pH liquid GND (27) **
E white (T1) PT100/1000 (24)
F green (T2) PT100/1000 (26)

by by

G green/yellow (cable shield) GND

*|If 2-wire Pt100/Pt1000 is used, put wire bridge between ferminal 25 and 26

** Configure the transmitter to the asymmetrical mode if no solution ground electrode or no auxi-
liary electrode is used

Note: Ex work the unit is configured for PT1000 temperature sensor. If a PT100 is used the unit
must be configured via a jumper on the control board of the unit (see Appendix 1).

Coaxial cable connection (combined electrode)

Coaxial cable Transmitter terminal
Glass electrode pH MEAS (16)
Reference electrode pH REF (17)

Note:Configure the fransmitter fo the asymmefrical mode if no solution ground electrode or no
auxiliary electrode is used

pH/ORP Transmitter 2050 e © 05/02 Mettler-Toledo GmbH, CH-8606 Greifensee
52 121 140 Printed in Switzerland
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4 Normal operation

Measurement mode

When the transmitter is powered on, the display first shows all segments briefly, then the trans-
mitter automatically enters into the Measurement mode.

@ Please note: To guarante accurate readings the measuring system (iransmitter and sensor) must
be calibrated.

MEAS The mode indicator *MEAS” at the top of the display indicates that the
N ’ fransmitter is in Measurement mode. The upper alpha-numerical dis-
L play shows the measured pH or ORP value, while the lower display

:-' '.__., ,'_—,‘ ° shows either the temperature value if the fransmitter is set for pH mea-

surement, or “ORP” if it is set for ORP measurement.

The annunciafors “pH”, *mV” or “%” at the upper right side of the dis-
play indicate the current measurement mode setting whether the
fransmitter is set for pH, mV or ORP % measurement.

From Measurement mode you can access Calibration mode and Setup mode by pressing the
CAL key or ENTER key followed by the corresponding security code. For detailed information re-
fer fo section 5 “Calibration mode” or section 6 “Setup mode”, respectively.

By pressing the REL key in Measurment mode you can view the actual relay set points. By press-
ing the REL MODE key in Measurment mode you can swifch relay operation mode from aufomat-
ic fo manual. For detfailed information refer to section 7 “Relay operation”.

© 05/02 Mettler-Toledo GmbH, CH-8606 Greifensee pH/ORP Transmitter 2050 e
Printed in Switzerland 52 121 140
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5.1

=

Calibration Mode

You can access the Calibration mode directly from the Measurement mode by pressing the CAL
key and entering the Calibration security code *11”. Calibration mode may also accessed via the
Setup mode (see section 6.1).

Important: before carrying out a calibration make sure the transmitter is configured for the
buffer set you are using (selecting buffer sef see section 6.9, buffer tables see Appendix 1).

Entering Calibration mode

MEAS M
o
I.L_L‘ <
Zhi”
Cal Enfer,
v
[ |
[ [
LCd 5L

Lol

[z
H SETUP
E 0L

..... - o

i
—

==
[

<
-

_-E Al . pH calibration --> see section 5.2
| Lo £mey = ORP-mV calibration --> see section 5.3
> PH ORP-% calibration --> see section 5.4

1. While in Measurement mode press the CAL key (direct access) or ENTER key (access via
Sefup mode).

2. If CAL key was pressed: The display prompts you to enfer the calibration security code. Press
the A or ¥ key to set the calibration security code to “11*, then press the ENTER key fo con-
firm the calibration security code.

If ENTER key was pressed: The display prompts you to enter the security code. Press the A
or V key to set the security code to 22", Press the ENTER key fo confirm the security code,
then press the A or ¥ key fo select the calibration subfunction.

If configured for pH control, the display shows “CHL FH”. If configured for ORP control, the dis-
play shows “CAL [IFP”. To start calibration refer to the corresponding section (see illustration
above).

Note: to exit Calibration mode af any time press the A and ¥ key simultaneously (escape).
The transmitter returns to the Measurement mode and the old calibration values remain active.
The calibration security code automatically resets from *11” to *000” after the transmitter returns
to Measurement mode.

pH/ORP Transmitter 2050 e © 05/02 Mettler-Toledo GmbH, CH-8606 Greifensee
52 121 140 Printed in Switzerland
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5.2

pH Calibration

This fransmitter unit features one-point or two-point calibrafion with five presef buffer sets or man-
ual buffer entry. Buffer values refer fo 25 °C. To calibrate the instrument, you need a standard pH
buffer solution that matches one of these values.

fwo-point calibration

_
)

AL CAL
i
1. g

iy Sy
UL e Lv

2

=

H oo 10 1=
lﬂ—l’

one-point calibration

. Enter Calibration mode as described in section 5.1. The display should read *CAL  FH” (for

pH calibration).
Note: If the display reads “LHL LrP”, see section 6.9 for procedures on how to switch from
ORP fo pH readings.

. Press the ENTER key to start calibration. The *CAL” indicator appears at the top of display and

the buffer indicafor appears in the bottom left corner of the display. The display shows the ac-
tual pH reading (upper value) and the buffer value for zero point (lower value).

. Place the electrode in the first buffer solution. In ATC mode, you must also immerse the fem-

perature probe in the buffer solution. Likewise for symmetrical mode, you must also immerse
the pofential matching pin in the buffer.

. You can conduct either a one-point or a two-point calibration: Press the ENTER key for two

point calibration or the CAL key for one point calibrafion. The electrode indicator and CAL in-
dicator both flash. The transmitter automatically adjusts the reading fo match the buffer value.

. If one-point calibration was selected, the display will show the slope and offset. If two-point

calibration was selected, the lower section of the display will now show its next lower “pH”
buffer. Use A and ¥ keys to select the second buffer from one of the preset values. Remove
the electrode from the first buffer, wash and then immerse it info the second buffer. Press the
ENTER key, the electrode and CAL indicatfors will flash. The transmitter adjusts the reading to
the second buiffer.

. Affer calibrafing with the second buffer value, the fransmitter will automatically display the slope

in the upper and the zero point in the lower section of the display.
Note: You can also view the values for zero point and slope without calibration (see section
5.5 for instruction). The zero point and slope are re-defermined affer each calibration.

. Press the ENTER key to return to the Measurement mode.

Note: If you entered the Calibration mode from the Sefup mode, the transmitter will refurn to
the setup menu.

© 05/02 Mettler-Toledo GmbH, CH-8606 Greifensee pH/ORP Transmitter 2050 e
Printed in Switzerland 52 121 140



20 pH/ORP Transmitter 2050 e

V¥ keys simultaneously (escape) to restart the calibration beginning from step 1.

Note: When calibrating with manual temperature compensation, the transmitter automatically
changes from the preset process femperature to the calibration temperature. After leaving the Cal-
ibration mode, the transmitter switches back to the process temperature (for setting the calibra-
tion femperature and the process temperature, see section 6.3).

@ Note: If there is a calibration error the transmitter displays “ERR”. In this case, press the A and

5.3 ORP-mV Calibration

If fransmitter is configured for ORP-mV measuring you can perform only a one-point calibration.

Al & EAS

Jop e, "Gag
ORP

SETUP
Howo

=
=

-
o

1. Enter Calibration mode as described in section 5.1. The display should read “LHL LRP”.
@ Note: If the display reads “LAL FH”, see section 6.8 for procedures on how to switch from
pH to ORP-mV readings.

2. Place sensor in the ORP solution.

3. Press the ENTER key o starf calibration. The *CAL” indicator appears on the display. The dis-
play shows the current mV output of the electrode without any offset adjustment.

4. Press the A or ¥ key fo match the mV value fo your exact reading.

5. Press the ENTER key fo confirm. The fransmitter calculates the correction factor and returns
fo the Measurement mode.

pH/ORP Transmitter 2050 e © 05/02 Mettler-Toledo GmbH, CH-8606 Greifensee
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5.4

by

ORP -% Calibration

If transmitfer is configured for ORP-% measuring you can perform a calibration af two points us-
ing a low concentration sample (20%) and a high concentration sample (80%).

SETUP
HoLo

CAL MEAS

Enter, N
5 540
RP

=

—
2
1z
u

i

2
=k

—
o
[l
[n ¥l

[
l
===
)

. Enter Calibration mode as described in section 5.1. The display should read “LHL ORF”.

N

Note: If the display reads “LFHL FH”, see section 6.9 for procedures on how fo switch from
pH to ORP-% readings.

. Press the ENTER key fo start calibration. The display prompts you fo place the sensor in the

high concentration sample (relative value of 80%).

. Place sensor in the high concentration sample, then press the ENTER key. The electrode and

CAL indicators flash. The unit automatically adjusts its reading fo match the solufion value.

. The display prompts you to place the sensor in the low concentration sample (relative value

of 20%). Remove the electrode from the first standard, wash it well and then immerse it in the
20% standard.

. When the display stabilizes press the ENTER key. The “CAL” indicator flashes and the frans-

mitfer adjusts its display fo the 20% relative value and exits fo the Measurement mode.

Note: If there is a calibration error, the fransmitter displays “ERR”. In this case press the A and
V¥ keys simultaneously (escape) fo restart the calibration, beginning from step 1.

Note: If you stop calibration after entering the first value, or if calibration is defective, the trans-
mitter will use its original calibration data.
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5.5 View actual zero and slope
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. While in Measurement mode press the CAL key. The display will prompt you to enfer a secu-

rity code. Leave the security code at *000” (view only mode).

. Press the ENTER key.

The display shows the slope in mV (upper value) and the pH reading at 0 mV (zero point,
lower value).
Note: If no key is pressed for 30 seconds the fransmitter aufomatically refurns to the Measure-

ment mode.

. Press the ENTER key fo return fo the Measurement mode.
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6 Setup mode

6.1

Enter Setup mode

In the Sefup mode the transmitter can be configured to your individual requirements.

MEAS

1

[y
Sl |

i
c

L
[=

Enfel

= T

':l

5

[

1. While in Measurement mode press the ENTER key.

2. The display prompts you to enter the security code. Set the security code with
A or V¥ key fo:

\NCT Jn
- 'Ol 2¢

N
- SL.LI

e
[Ny

3. Press the ENTER key.

if you want fo change parameter settings
if you want o view only parameter settings (view only mode)

SETUP

o In] F _'I

Offset setting
--> see section 6.2

Temperature seftings
--> see section 6.3

Relay A (setf point 1) settings
--> see section 6.4

Relay B (set point 2) seftings
--> see section 6.4

Controller seftings
--> see section 6.5

Current output 1 settings
--> see section 6.6

Current output 2 settings
--> see section 6.7

Wash contact settings
--> see section 6.8

Unit seffings
--> see section 6.9

Buffer selection
--> see section 6.10

1| D@ BB 0l

o
a

Calibration
--> see section 6.11

Cd J J T 4 1 §J §J §J §4d 1

Note: fo exit Setup mode at any time press the A and V¥ key simultaneously (escape). The
tfransmitter returns to the Measurement mode.
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6.2 Electrode Offset (OFS) sub-function

The electrode offsef sub-function is only available if the fransmitter is configured for pH measur-
ing. Use this subfunction fo set an offset that corrects the readings without removing the electrode
from the control system. The sefting range is £120 mV.

The transmitter will add or subtract the offset value from the measured pH and display the cor-
rected value. However, if you need fo offset the value beyond the average offset you would expect
in your application type, consider a full calibration or even electrode replacement.

1. Take a sample from the system. Record the transmitter's pH reading af the time you take the
sample.

2. Measure the pH value of your sample using a calibrated pH fester, hand-held meter, or bench
meter. Record the correct pH value.

3. Select the “0F5” subfunction, then press the ENTER key.

4. The display shows the current measured pH value (lower value) and the current offset val-
ue (upper value). Press the A or ¥ key to adjust the pH value noted in Step 2. As the A and
V¥ keys are being pressed fo adjust the pH value, the offsef value also changes. Press the
ENTER key to confirm the new offset value.

5. Continue with additional Setup procedures, or return fo the Measurement mode by pressing
the A and ¥ keys (escape) simultaneously.

Note: The offset value is reset during full calibration. See section 5 for full calibration instructions.
@ Note: The offset subfunction is blanked out during ORP operation.
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6.3

Setting temperature (Set °C°F) sub-function

1. Select the *5E T L 9F” subfunction, then press the ENTER key.

. Selecting temperature unit: press the A or V¥ key to select the desired temperature unit
UL or “UF”. Press the ENTER key fo confirm your selection.

. Enable/disable ATC mode: press the A or ¥ key to enable (7L [IN) ordisable (H7TL TFF)
automatic temperature compensation. Press the ENTER key to confirm your selection.

— ATC disabled (HTC 0OFF):

For manual temperature compensation you can set the process and calibration tempera-
tures. This allows calibration af a femperature other than the process temperature.
Example: setting a calibration temperature of 25°C lets you calibrate using standard buffer
solutions at 25°C, even if your process temperature is different from 25°C.

4. Setting the process temperature: press the A or V¥ key to adjust the process tem-
perature (upper value, setting range: -9.9 fo 125°C/ 15 10 257 °F). Press the ENTER
key to confirm process temperature.

5. Setting the calibration temperature: press the A or ¥ key fo adjust the calibration
temperature (upper value, sefting range: —9.9 to 125°C / 15 to 257 °F). Press the
ENTER key fo confirm the calibration femperature.

ATC enabled (A7 ON):

6. Setting the temperature offset: The display shows the current temperature offset (up-
per value) and the femperature currently measured (lower value). Compare the current
temperature displayed on the transmitter to a thermometer known to be accurate. Note
down the correct femperature value. Press the A or ¥ key fo adjust the lower value.
The upper number indicates the offset value. You can offsef the temperature by up fo
+10°C/+18°F. Press the ENTER key fo confirm your setting.

Confinue with additional Sefup procedures, or refurn to the Measurement mode by pressing the
A ond ¥ keys (escape) simultaneously.
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6.4 Control Relay A / Relay B (SP1/SP2) sub-function

The SP1 sub-functfion determines the operating parameters for Relay A; while SP2 defines the op-
erating parameters for Relay B. Since these groups have the same set-up parameters, they are
described together.

SETUP

1. Select the “5F I (Relay A) or “5F2” (Relay B) subfunction, then press the ENTER key.

2. Setting set point value: press A or ¥ key fo enter the value for sef point 1 (sef point 2) at
which your controller will activate. Press the ENTER key fo confirm your setting.

3. Selecting relay function: press the A or ¥ key fo select the desired relay function ("L J"=
low or “HI"= high). Press the ENTER key to confirm your selection.

@ Note: This parameter lefs you choose the relay function. Select *L I to activate the relay when
the pH/ORP value undershoots the low set point; select *HI” to activate the relay when the
value overshoofs the high set point. SPT and SP2 can be selected as “Lo/Lo”, “Lo/Hi", “Hi/Lo”,
or *Hi/Hi".

4. Setting a hysteresis value: press the A or V¥ key fo select the desired hysteresis (setting
ranges: 0.1to 1.0 pH, 10to 100mV or 1 fo 10%) for set point 1 (set point 2). Press the EN-
TER key fo confirm your setting.
@ Note: Hysteresis prevents rapid contact switching if your value is fluctuating near the set point.
Please refer to Appendix 2 for a graphical representation of the hysteresis.

Example: You have set your high sef point at pH 9.0 and your hysteresis value at pH 0.5. If
your measured value overshoots pH 9.0, the confroller’s relay activates. The actions of the
external device will cause the solution’s pH to drop. The relay will deactivate, when the pH val-
ue drops below 8.5 pH.
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5. Setting the on-delay time lag: press the A or V¥ key to enter the on-delay time for set point
1 (set point 2). The controller will delay activation of the relay for the number of seconds (O
fo 2000 seconds) you select. Press the ENTER key fo confirm your sefting.
@ Note: You can set a time delay for each relay, which stops the relay from switching on the mo-
ment the set point is exceeded. This controller lets you set a O fo 2000 second time delay be-
fore your relay activates.

6. Setting the off-delay time lag: press the A or ¥ key to enter the off-delay time for set point
1 (set point 2). Your controller will delay deactivation of the relay for the number of seconds
(0 10 2000) you select. Press the ENTER key to confirm your sefting.
@ Note: You can set a time delay for each relay, which stops the relay from switching off the mo-
ment the value reaches the set point and hysteresis. This confroller lets you sef a O fo 2000
second time delay before your relay deacfivates.

Continue with Setup mode procedures, or return to Measurement mode by pressing the A and
V¥ keys simultaneously (escape).
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6.5 Controller (CNTR) sub-function
The CNTR sub-funcfion determines the controller’s parameters.
2 44 5,
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1. Select the “CNTR” subfunction, then press the ENTER key.
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2. Selecting the controller type: press the A or V¥ key fo select the suitable confroller type:
— [UFF = controller off
Use control Off to operate controller as a monitor only or to prevent relays from switching.
— LI 7 = limit value control (on/off control).
Use limit control with pumps or valves for fast response
— F/PI = proportional/integral control

Use proportional control to operate your pumps smoothly or for precise control of propor-

tioning valves. Use PI controller fo eliminate steady state error.

Note: please refer to Appendix 4 for defailed information on controller seffings.
Press the ENTER key fo confirm your selection.
— If the controller is set fo limit value control (L.C 7):

3. Selecting the relay status under Non-Alarm condition: press the A or V¥ key fo
choose the desired relay status (de-energized = “IEEN” or energized = “En”). Press
the ENTER key to confirm your selection.

— If the controller is set fo proportional control (F/FI):
4. Selecting the proportional controller type: press the A or ¥ key fo select the suit-

IntZ

able controller type ("FLL” = pulse length control, “FF-L” = pulse frequency control).
Press the ENTER key fo confirm your selection.
- If the proportional controller type is set fo pulse length control (FLD):

5. Selecting the relay status under Non-Alarm condition: press the A or ¥ key

T

to choose the desired relay status (de-energized = “IEEN” or energized =
*En”). Press the ENTER key to confirm your selection.

6. Setting the proportional range: Press the A or 'V key to sef the proportional
range (seffing range: 10 to 500%). Press the ENTER key fo confirm your sett-
ing.

7. Setting the pulse length: Press the A or V¥ key fo set the pulse length (set-
ting range: 0.5 to 20 seconds). Press the ENTER key to confirm your seffing.

8. Setting the integral action time: Press the A or V¥ key fo set the integral ac-
tion time (setting range: 0.0 to 999.9 minutes). Press the ENTER key fo con-
firm your seffing.
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— Ifthe proportional controller type is set fo pulse frequency control (FF-L):

Selecting the relay status under Non-Alarm condition: press the A or ¥ key
to choose the desired relay sfatus (de-energized = “IEEN” or energized =
“En"). Press the ENTER key to confirm your selection.

. Sefting the proportional range: press the A or ¥ key fo sef the proportional

range (sefting range: 10 to 500%). Press the ENTER key fo confirm your set-
ting.

. Setting the pulse frequency: press the A or ¥ key fo sef the pulse frequen-

cy (sefting range: 60 to 120 pulses per minute). Press the ENTER key fo con-
firm your sefting.

. Setting the integral action time: press the A or V¥ key to set the integral ac-

tion time (setting range: 0.0 to 999.9 minutes). Press the ENTER key fo con-
firm your sefting.

Continue with Setup mode procedures, or return to Measurement mode by pressing the A and
V¥ keys simultaneously (escape).
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6.6

Current Output 1 sub-function

In this subfunction you set the current output range of the transmitter for pH or mV values.
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1. Select the “LLiR. I subfunction, then press the ENTER key.
. Selecting the output type: press the A or V¥ key fo select the desired output type: 0-20 mA

or 4-20 mA. Press the ENTER key fo confirm your selection.

. Setting the pH or ORP value at which the transmitter output will be 4 mA (or 0 mA): press

the A or V¥ key to set the pH or ORP value o be equivalent fo 4 mA or O mA, respectively.
Press the ENTER key to confirm your setfing.

. Setting the pH or ORP value at which the transmitter output will be 20 mA: press the A

or V¥ key to set the pH or ORP value to be equivalent to 20 mA. Press the ENTER key to con-
firm your seffing.

. Selecting out of range current: Press the A or ¥ key to switch “CLic’2” on or off. If *CLc2”

is on, the output signal will jump to 22 mA when the measuring range is overshoot. Press
the ENTER key to confirm your setting.
Note: the "L LI’ sefting (on/off) of current output 1 applies fo current output 2 as well.

Continue with Setup mode procedures, or return to Measurement mode by pressing the A and
V¥ keys simultaneously (escape).
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6.7 Current Output 2 sub-function

In this subfunction you set the current output range of the transmitter for temperature values.
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1. Select the “C LI 2" subfunction, then press the ENTER key.

2. Selecting the output type: press the A or ¥ key fo select the desired output type: 0-20 mA
or 4-20 mA. Press the ENTER key fo confirm your selection.

3. Setting the temperature value at which the transmitter output will be 4 mA (or 0 mA):
press the A or ¥ key to set the temperature value (sefting range: -9.9 fo 115°C or 15 to
237 °F) fo be equivalent to 4 mA (or O mA). Press the ENTER key to confirm your seffing.

4. Setting the temperature value at which the transmitter output will be 20 mA: press the A
or V¥ key fo sef the femperature value (setting range: -0.1 to 125°C or 35 to 257 °F) to be
equivalent fo 20 mA. Press the ENTER key to confirm your setting.

Continue with Setup mode procedures, or return to Measurement mode by pressing the A and
V¥ keys simultaneously (escape).
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6.8 Wash relay (WASH) sub-function

In this subfunction you set the parameters for the wash relay.

SETUP

B

]
[
£ ——

1. Select the “WFH5H” subfunction, then press the ENTER key.

2. Enabling/disabling wash function: press the A or ¥ key to enable (WH%H [IN) or disable
(WHSH DFF) wash function. Press the ENTER key fo confirm your selectfion.

3. Selecting the relay status condition: press the A or ¥ key to choose desired relay status
(de-energized = “IEEN" or energized = “En"). Press the ENTER key fo confirm your selec-
tion.

4. Setting the wash interval in hours: Press the A or V¥ key fo sef the desired wash inferval
(setting range: 0.1 to 200.0 hours). Press the ENTER key to confirm your setting.

5. Setting the wash duration in seconds: Press the A or ¥ key fo set the desired wash dura-
tion (sefting range: 1 to 2000 seconds). Press the ENTER key to confirm your seffing.

@ Note: During wash cycle the transmitter is sef to HOLD. For safety reasons, the HOLD func-
tion is activated 5 seconds prior and deactivated 10 seconds after the wash cycle.

Continue with Setup mode procedures, or return to Measurement mode by pressing the A and
¥ keys simultaneously (escape).
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6.9 Configuration (CNFG) sub-function

In this subfunction you configure the transmitter to suit your requirements.
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1. Select the “CNFL” subfunction, then press the ENTER key.

2. Enabling/disabling the display backlight: press the A or ¥ key to swifch display backlight
on (AKLT ON)oroff (BKLT OFF). Press the ENTER key to confirm your selection.

3. Setting the backlight intensity (appears only If backlight is on): press the A or ¥ key fo
set backlight infensity (sefting range: minimum 1 fo maximum 4). Press the ENTER key fo
confirm your sefting.

4. Selecting the measurement mode: press the A or ¥ key fo select measurement mode:

— “PH 5" = pH measurement with symmetrical input

- “PH A5Y” = pH measurement with asymmetrical input

- “ORF % 57" = ORP-% measurement with symmetrical input

- “ORF % H%Y” = ORP-% measurement with asymmetrical input
- “ORF mv 5" = ORP-mV measurement with symmetrical input

— “ORF mv H%Y” = ORP-mV measurement with asymmetrical input

Press the ENTER key fo confirm your selection.
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g

5. Setting the alarm delay time in seconds: press the A or ¥ key to set the alarm delay time

(sefting range: 0 fo 2000 seconds). Press the ENTER key to confirm your sefting.
Note: With this parameter you set the period of time before the alarm activates when your set
point has been overshoot.

. Selecting the alarm contact type: press the A or V¥ key to select the alarm contact type:

- LTI = steady contact
— “FLET” =fleeting (single pulse) contact

Press the ENTER key fo confirm your selection.

Note: With this parameter you select whether the alarm confact will operate as a steady con-
tact or a fleeting (single pulse) contact. Pulse contact closing time is 1 second.

. Selecting the sensor type: press the A or ¥ key to select the sensor type which is connect-

ed to the fransmitter:

— “GLAY” = glas electrode

— “HNTY” = anfimony electrode

Press the ENTER key fo confirm your selection.
Note: This parameter is not available in ORP mode.

Note: After each changeover, the factory calibration dafa for zero point and slope are overwrit-
ten. Be sure fo recalibrate (see section 5).

. Resetting the transmitter settings to factory defaults: The display shows “NI IEF”. Press

the A or V¥ key fo select:

— NI JEF” = keeps old values active, when confirmed with ENTER

- “FLT IEF” = resets all seffings to factory defaults, when confirmed with ENTER

— “CHL IEF” =resets calibration seftings fo factory defaults, when confirmed with ENTER
Press the ENTER key. The selected function will be executed and the transmitter returns au-
tomatically to the Measurement mode.

Continue with Setup mode procedures, or return to Measurement mode by pressing the A and
V¥ keys simultaneously (escape).
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6.10 Buffer (BUFR) sub-function

In this subfunction you select the buffer set for calibration.
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SETUP.

1. Select the “HLiFR” subfunction, then press the ENTER key.
2. Selecting the buffer set: The display shows the currently selected buffer set. Press the A or
V¥ key to select the requested buffer:
— B1= MT buffer (METTLER TOLEDO)
— B2 = NST buffer (NIST)
— B3 = MRK buffer (Merck)
— B4 = CIBA buffer
— B5 =HACH buffer
— MANU EDIT= manual buffer entry
Press the ENTER key to confirm your selection.

Continue with Setup mode procedures, or return to Measurement mode by pressing the A and
V¥ keys simultaneously (escape).

@ Note: See buffer tables in *Appendix 1”.

6.11  Calibration (CAL) sub-function

The calibration procedure in Sefup mode is identical fo the procedure in the Calibration mode (see
section 5). The only difference is that the transmitter remains in Setup mode (instead of Measure-
ment mode) after calibration is completfed.
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7 Relay Modes

You can contfrol devices connected fo Relay A, Relay B or wash relay via the front panel of the
fransmitter. In Aufomatic mode, the transmitter’s set point values activate the relays. In Manual
mode, you can manually turn “on” and “off” the control devices connected to the relays.

7.1 View relay set points

To view relay sefpoints, the relay mode must be set to automatic (standard mode affer switch-

on, relay mode LED “Auto” lights).

While in Measurement mode press the REL key.

N The display shows the set point value for Relay A and LED *A” lights.
LI
L
N
5P |
» After two seconds the display shows the set point value for Relay B
1 and LED *B” lights).
£10 L ¢
o1
HH
After two seconds the display shows the status of the Wash relay and
(C10- Ly LED “W” lights. If Wash relay is “off” the display shows “WH%H OFF”.
NTT T If Wash relay is “on” the wash interval time and wash duration is
’l"l - F displayed.

After an additional two seconds the fransmitter will return o Measure-

ment mode.
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7.2

=

Manual relay mode

In manual relay mode, you can manually turn “on” and “off” the control devices connected to Re-
lay A, Relay B or Wash relay.

1. While in Measurement mode press the REL MODE key.

2. The display prompts you to enter the security code. Press the A or ¥ key o set security code
fo “22”.

3. Press the ENTER key. The Manual relay mode is activated and the relay mode LED “MANU"
lights.
Note: Pressing ENTER key at a value other than *22” will cause the fransmitter to revert fo
Measurement mode, and the relays will remain in autfomatic mode.

4. Press the REL key fo select either Relay A, Relay B or Wash relay. The corresponding LED (A,
B, or W) turns fo red.

The manual control options now available depend on the control type (limit, pulse frequency, or
pulse length) you selected and sef in section 6.5.

SETUP N If you selected Limit control: The display shows the current measured
HOLD LI value and “IFF” or “IN” depending on the relay status of the current-
(A ly selected relay.
C
OFF
MEAS N If you selected Pulse length control: The display shows the current
L,'l 'l—'l 'l—'l measured value (upper value) and the current duration (lower value).
I
M|
MEAS N If you selected Pulse frequency control: The display shows the current
L _'l 'l_'l 'l_'l measured value (upper value) and the pulse frequency (lower value).

5. Press the A or ¥ key fo change the Relay on/off status, pulse length, pulse frequency or
wash function. The relay status LED at the right of the fransmitter will also change from Red
fo Green.

Note: If you wish to manually change the stafus of relays, press the REL key af this point and
repeat step 5 for the other two relays. The relay(s) will remain under manual control while you
are setting a relay.

6. Press the REL MODE key fo refurn to Measurement mode. The relays are now back fo auto-
matic control.
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Technical specifications

General specifications

pH Range -2.00 t0 16.00 pH
Resolution 0.01 pH
Relative Accuracy +0.02 pH

mV Range 010 100.0 % /-1000 to 1000 mV
Resolution 0.1%/1mv
Relative Accuracy +1mV

Temperature -9.9t0+ 125.0°C (15.010 257.0 °F)
Resolution 0.1
Relative Accuracy +05°C(=1.0°F)
Sensor Pt 100 /Pt 1000 (jumper selectable)

Temperature Compensation

Auto / manual

Set-point and Controller Functions

Function (switchable)

limit control

P/PI control (pulse length/pulse frequency)

Infegral time 010 999.9 minutes
Adjustable period with pulse length controller 0.5 10 20 sec.
Adjustable period with pulse frequency controller 60 to 120 pulses/min
Pickup / Dropout delay 0 fo 2000 seconds
Wash cycle 0.1 t0 200.0 hours

Wash duration

1 fo 2000 seconds

Switching pH hysteresis

0.1t0 1 pH

Switching ORP hysteresis

11010.0 % /10to 100 mV

Contact outputs, controller

1 SPDT, 3 SPST relays

Switching voltage max. 250 VAC

Switching current max. 3A

Switching power max. 600 VA
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Alarm Functions

Function (switchable) Latching / pulse

Pickup delay 0 to 2000 seconds

Switching voltage max. 250 VAC

Switching current max. 3A

Switching power max. 600 VA

Display

LCD UV coat, backlit 14 segments display
with symbols for status information

Backlight On/Off selectable with four level of

brightness controll

EMC Specifications

Emissions According to EN 50081-1

Suscepfibility According to EN 50082-1

Environmental Conditions

Ambient temp. operating range

0to +50 °C

Relafive humidity

10 to 95%, non-condensing

8.2 Specifications for wall mount version

Electrical Data and Connections

Power Requirements

80 to 250 V AC/DC

Frequency

48 10 62 Hz

Signal Output

Measurement error

Two 0/4 to 22 mA outputs for pH/mV
and femperature, galvanically isolated
< 0.5% of full scale

Load

max. 600 Q

pH / ORP input

screw terminals

Connection ferminal

2x3-pin, 8-pin, 9-pin and 13-pin
terminal blocks

Mains fuse

250 mA anti surge
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8.3

Mechanical Specifications

Dimensions (control panel housing - L x H x W)

144 x 144 x 111.5 mm

Weights (control panel housing)

950 g (unit), 1100 g (box)

Material PBT
Insulation NEMA 4X, IP 6
Specifications for panel mount version

Electrical Data and Connections

Power requirements 80 to 250 V AC/DC
Frequency 48 to 62 Hz

Signal oufput

Measurement error

Two 0/4 to 22 mA outputs for pH/mV
and temperature, galvanically isolated
< 0.5% of full scale

Load

max. 600 Q

pH / ORP input

screw terminals

Connection ferminal

3-pin, 9-pin and 19-pin terminal blocks

Mains fuse

250 mA anti surge

Mechanical Specifications

Dimensions (control panel housing - L x H x W)

175 x 96 x 96 mm

Weights (control panel housing) max. 0.7 kg
Material ABS
Insulation IP 54 (front) / IP 40 (housing)
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9 General Information
9.1 Warranty
METTLER TOLEDO warrants this product to be free from significant deviations in material and work-
manship for a period of one year from the date of purchase. If repair is necessary and nof the re-
sult of abuse or misuse within the warranty period, please return by freight pre-paid and amend-
ment will be made without any charge. METTLER TOLEDO's Customer Service Dept. will defermine
if the product problem is due fo deviations or custfomer abuse. Out-of-warranty products will be
repaired on an exchange basis at cost.
9.2 Packaging / Scope of delivery
The instrument is packaged in a corrugated box with an instruction manual and the following
accessories:
— Wall mount version:
— Plug, nylon, red, 2 pcs
— PG13.5, cable gland, 3 pcs
— Connectors, one each of 3 way (56.08 mm), 9 way (5.08mm), 13 way (3.5mm),
8 way (3.5mm), 3 way (3.5mm)
— Panel mount version:
— Rubber gasket, 1pc
— Catch, 2pcs
— Rod, thread, 2 pcs
— Connector, one each of 19 way (3.5 mm), 3 way (6.08 mm) and 9way (5.08 mm)
9.3 Return of goods
Before returning goods for any reason whatsoever, METTLER TOLEDO's Customer Service Dept.
have to be informed in advance. lfems must be carefully packed to prevent damage during ship-
ment, and insured against possible damage or loss. METTLER TOLEDO will not be responsible
for any damage resulting from careless or insufficient packing.
Warning: Shipping damage as a result of inadequate packaging is the user's/distribufor’s respon-
sibility, whoever applicable. Please follow the guidelines below before shipment.
9.4 Guidelines for returning unit for repair
Use the original packaging material if possible when shipping the unit for repair. Otherwise wrap
it with bubble pack and use a corrugated box for better protection. Include a brief description of
any faults suspected for the convenience of Customer Service Dept., if possible.
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10
10.1

A

Appendices
Appendix 1 — Unit fuse and jumper settings

Caution! Before opening the unit to replace the unit fuse or to set the jumper for PT100/PT1000
temperature sensor, make sure the mains cable is separated from the power supply.

Wall mounting version (view from the backside)

== -
~ - ~
4 N , N

/
Jumper setting I/ \\ Il \\ Jumper seffing for
orPrIoD bt ! PT1000

, (factory defaulf)

Fuse 250 mA anti surge

Left Right

Panel mounting version (view from top)

Jumper seffing for ﬁ D\ \h ﬁ E\ \h
PT1000 {x = \ {x = ) Jumper seffing
(factory defaulf) \m = " ff \x 2| G “ ff for PT100
YY) = - 7

N H_-

|
3
D

Rear ? Front

]
]

I

Fuse 250 mA anfi surge
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10.2  Appendix 2 — Buffer tables

The following tables show the various pH values at different temperature of the solution during
calibration for the buffer sets used in the pH/ORP transmitter 2050 e.

METTLER TOLEDO Buffer

¢c) pH
0 2.03 4.01 7.12 9.52 10.32
5 2.02 4.01 7.09 9.45 10.25
10 2.01 4.00 7.06 9.38 10.18
15 2.00 4.00 7.04 9.32 10.12
20 2.00 4.00 7.02 9.26 10.06
25 2.00 4.01 7.00 9.21 10.01
30 1.99 4.01 6.99 9.16 9.97
35 1.99 4.02 6.98 9.11 9.93
40 1.98 4.03 6.97 9.06 9.89
45 1.98 4.04 6.97 9.03 9.86
50 1.98 4.06 6.97 8.99 9.83
55 1.98 4.08 6.98 8.96 9.83
60 1.98 4.10 6.98 8.93 9.83
65 1.99 4.13 6.99 8.90 9.83
70 1.99 4.16 7.00 8.88 9.83
75 2.00 4.19 7.02 8.85 9.83
80 2.00 4.22 7.04 8.83 9.83
85 2.00 4.26 7.06 8.81 9.83
90 2.00 4.30 7.09 8.79 9.83
95 2.00 4.35 7.12 8.77 9.83
NIST Buffer
¢c) pH
0 1.67 4.01 6.98 9.46
5 1.67 4.00 6.95 9.36
10 1.67 4.00 6.92 9.33
15 1.67 3.99 6.90 9.28
20 1.68 4.00 6.88 9.23
25 1.68 4.01 6.87 9.18
30 1.68 4.01 6.85 9.14
35 1.69 4.02 6.84 9.10
40 1.69 4.03 6.84 9.07
45 1.70 4.04 6.83 9.04
50 1.71 4.06 6.83 9.01
55 1.71 4.07 6.83 8.99
60 1.72 4.09 6.84 8.96
65 1.73 411 6.84 8.94
70 1.74 4.13 6.85 8.92
75 1.75 4.16 6.85 8.90
80 1.77 4.16 6.86 8.89
85 1.78 4.195 6.87 8.87
90 1.79 4.03 6.88 8.856
95 1.81 4.23 6.89 8.83
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Merck Buffer
C) pH
0 2.01 4.05 7.13 9.24 12.58
5 2.01 4.04 7.07 9.16 12.41
10 2.01 4.02 7.05 9.11 12.26
15 2.00 4.01 7.02 9.05 12.10
20 2.00 4.00 7.00 9.00 12.00
25 2.00 4.01 6.98 8.95 11.88
30 2.00 4.01 6.98 8.91 11.72
35 2.00 4.02 6.96 8.88 11.67
40 2.00 4.03 6.95 8.85 11.54
45 2.00 4.04 6.95 8.82 11.44
50 2.00 4.00 6.95 8.79 11.33
55 2.00 4.00 6.95 8.76 11.19
60 2.00 4.00 6.96 8.73 11.04
65 2.00 4.00 6.96 8.72 10.97
70 2.01 4.00 6.96 8.70 10.90
75 2.01 4.00 6.96 8.68 10.80
80 2.01 4.00 6.97 8.66 10.70
85 2.01 4.00 6.98 8.65 10.59
90 2.01 4.00 7.00 8.64 10.48
95 2.01 4.00 7.02 8.64 10.37
CIBA Buffer
(W) pH
0 2.04 4.00 7.10 10.30
5 2.09 4.02 7.08 10.21
10 2.07 4.00 7.05 10.14
15 2.08 4.00 6.90 10.06
20 2.09 4.01 6.88 9.99
25 2.08 4.02 6.98 9.95
30 2.06 4.00 6.96 9.89
35 2.06 4.01 6.95 9.85
40 2.07 4.02 6.94 9.81
45 2.06 4.03 6.93 9.77
50 2.06 4.04 6.93 9.73
55 2.05 4.05 6.91 9.68
60 2.08 4.10 6.93 9.66
65 2.07 ** 4.10 ** 6.92 ** 9.61 **
70 2.07 4.11 6.92 9.57
75 2.04 ** 4.13 ** 6.92 ** 9.54 **
80 2.02 4.15 6.93 9.52
85 2.03 ** 417 ** 6.95 ** 9.47 **
90 2.04 4.20 6.97 9.43
95 2.05 ** 4.22 ** 6.99 ** 9.38 **
** extrapolated
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HACH Buffer
c) pH

0 4.00 7.14 10.30

5 4.00 7.10 10.23
10 4.00 7.04 10.11
15 4.00 7.04 10.11
20 4.00 7.02 10.05
25 4.01 7.00 10.00
30 4.01 6.99 9.96
35 4.02 6.98 6.92
40 4.03 6.98 6.88
45 4.05 6.98 6.85
50 4.06 6.98 6.82
55 4.07 6.98 6.79
60 4.09 6.99 9.76
65 4.09 ** 6.99 ** 9.76 **
70 4.09 ** 6.99 ** 9.76 **
75 4.09 ** 6.99 ** 9.76 **
80 4.09 ** 6.99 ** 9.76 **
85 4.09 ** 6.99 ** 9.76 **
90 4.09 ** 6.99 ** 9.76 **
95 4.09 ** 6.99 ** 9.76 **

** values complemented
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10.3  Appendix 3 — Simple explanation on the function of hysteresis

\
SP1 setfo LO Relay On

SP2 sef to HI
""""""" L i B — e i
I H ! I
[ i ' [
[ 1 ' [
I H ! I
[ i ' [
[ 1 ' [
I H ! I
[ i ' [
[ 1 ' [
I H ! I
| | | |
= Relay Off DS S
4.0 7.0 10.0
SP1 SP2

- — — - Forward direction Hysteresis band
------- Reverse direction (Default= 0.5 pH)

The controller relay activates when the set-point is reached. In the reverse direction, it does not
de-activate when the value reaches the set-point. Instead, it continues to be active fill the value
reaches the amount set by the Hysteresis band.
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10.4  Appendix 4 — General instructions concerning controller Setting

Control characteristic of Controllers used as limit value switch

MIN function MAX function
100 % —t— Yh

50 % ——

o
-Xw 0% » + Xw

Control characteristic of P-Controllers

MIN function MAX function
—_— 100 % —1— Yh —
50 % ——
-Xw P 0% » + Xw
Xp Xp
—> —>
Prop. band Prop. band
SP1 SP2
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Control signal of Pulse length Controllers

Relay Pulse Length T
A
t0 OFF
ON—+-
OFF—

Time [s]

The output relay of the pulse length controller is clock-timed. The switching period T remains con-
stant. Depending on the divergence from the limit value, the switch-on time fON is increased or
decreased in accordance with the proportional range Xp.

The following applies:
toN + forp =T (Const.)
greater divergence => greater tq
Xp exceeded => foy = T (relay remains picked up)

Control signal of Pulse Frequency Controllers

Relay Pulse Length T
A

10 tOFF

ON-—+

OFFL—
Time [s]
The outpuf relay of the pulse frequency controller is clock-timed. The pulse durafion tqy remains
constant at 250mS. Depending on the divergence from the limit value, the frequency (1/T) is in-
creased or decreased in accordance with the proportional range Xp.

The following applies:
ton = Const. (250 msec.)
greater divergence => greater f (greater frequency)
Xp exceeded = max. frequency
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10.5 Appendix 5 — Abbreviations used in menu displays

Abbreviation  Meaning Abbreviation  Meaning

MEAS Measurement TPL Pulse length fime

CAL Calibration F.PF Pulse frequency time

ENT Enter IAT Infegral action time

OFS Offset RNG Range

C.CD Calibration security code out Outputsignal

S.CD Setup security code CONF Configuration

SET Sefting PH SY Symmetrical pH mode

ATC Automatic femperature PH ASY Asymefrical pH mode

compensation ORP SY Symmetrical ORP mode

SP1 Sefpoint 1 ORP ASY Asymmetrical ORP mode

SP2 Setpoint 2 Alr Alarm

LO Low limit Cln Clean

HI High limit STDY Steady

HYS Hysteresis FLET Fleet, impulse

ON.D On delay GLAS EL Glas electrode

OFD Off delay ANTY EL Antimony electrode

CNTR Controller DEF Default

L.CT Limit control FCT DEF Factory default

PLC Pulse length control CAL DEF Calibration default

PFC Pulse frequency control BUFR Buffer

PROP Proportional control MANU Manual

EN Energized CUR.1 Output current 1

DEEN Deenergized CUR.2 Output current 2

REL Relay WASH Wash

PRP Proportional band Ccu22 Output current 22mA
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