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1 Safety instructions
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1 Safety instructions

1.1 Safety symbols

To avoid damage to persons and property, always pay attention to the safety
instructions in these Operating Instructions. The following symbols are used to provide
you with important information:

Warning!
This symbol alerts you to hazards which could cause serious injuries as well as damage
to the instrument if ignored.

Caution!
This symbol alerts you to possible faults which could arise from incorrect operation.
They could cause damage to the instrument if ignored.

Note!
This symbol indicates important items of information.

1.2 Designated use

1.21 Simulator

The pH/mV simulator can be used for the following test purposes (testing of measuring
instrument, cables, connectors):

e Transmitter with Sensopac CPA 320,
pH/mV electrode with reference electrode monitoring,
OrbiSint W CPS 13-0TD1 double reference electrode
e Transmitter with Sensopac CPA 320,
two pH/mV electrodes with reference electrode OrbiSint W CPS 13-0TD1
o Transmitter with standard assembly,
one or two combined pH/mV electrodes
o Transmitter with standard assembly,
pH/mV electrode with separate reference system
e Test of transmitter input impedance
e Test of cable impedance
e Simulation of a Pt 100 temperature sensor by means of switchable equivalent
resistances

The following electrode and assembly tests are possible in conjunction with the hand-
held pH instrument PM 7 or PM 9 and the adapter box (a pH/mV simulator accessory):

¢ OrbiSint W CPS 13-0TD1,
both systems in combination with a pH or redox electrode
¢ Any electrode combination
consisting of a pH or redox electrode and a separate reference electrode

Only the CPM 380 hand-held instrument with adapter ANM or CPM 381 hand-held

instrument with cable CPK 3-01DO0 is needed to test standard combined electrodes or
the OrbiSint W CPS 13-0TD1 electrode (reference system versus comparison system).

Endress+Hauser
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1.2.2 Adapter box

While the simulator is used to test the pH/mV instrument, cables and connectors, the
adapter box and an additionally required hand-held instrument (CPM 380, CPM 381)
are used to test pH, mV and reference electrodes in the following cases:

e Separate reference and measuring systems

o Two reference systems exist (OrbiSint W CPS 13-0TD1)

Note!
The manufacturer is not liable for damage caused by improper use or use for purposes
other than the designated use.

1.3 Installation, commissioning and operation

Warning!

o |f the simulator is used improperly or other than for its designated use, it may pose a
hazard, e.g. due to improper connection.

e Technical personnel must have read and understood these operating instructions and
must adhere to them.

» Always follow the regulations in your country pertaining to the opening
and repairing of electrical instruments.

1.4 Operational safety

The instruments have been designed and tested according to the state of the art and
left the factory in perfect functioning order.

The manufacturer reserves the right to change the technical data in line with technical
progress at any time. You can obtain information on the current version of these
Operating Instructions and possible additions from your E+H sales centre.

1.5 Return

If the simulator has to be repaired, please return it cleanedto the E+H responsible sales
centre. Please use the original packaging. You can find the address on the last page of
these instructions.



2 Identification Simulator P 100

2 Identification

2.1 Nameplate

order Code: 50003990

P - 100711-0000 pH/mV Simulator
P - 100711-0000 pH/mV Simulator

Ser.no.Jcal.code: TR
ENDRESS+HAUSER

“‘\ 131001 0405 4B 5150052144

Oy

Fig. 1: Nameplate Example

2.2 Scope of delivery

Check the scope of delivery using your order and the delivery documents for:
e Completeness
— Simulator
— Adapter box
— Coaxial adapter AKX
- Case
¢ Instrument type and version acc. to the nameplate
e Operating Instructions 311C/07/en

A hand-held pH instrument, e.g. CPM 380 or CPM 381, is additionally required for a
complete measuring system test.

2.3 Acceptance of goods, transport, storage

Make sure the contents are undamaged! If any damage is found, inform your postal
service, freight handler, or forwarding agent. Keep any damaged goods until matters
have been clarified.

Check that the scope of supply is complete.

For storage and transport purposes, pack the instrument so that it is protected against
impact and humidity. The original packaging offers the best protection. Also, the
approved ambient conditions must be observed (see »Technical data«).

¢ |f you have any questions, please contact your supplier or your nearest
Endress+Hauser sales centre (see the back page of these Operating Instructions).

6 Endress+Hauser
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3 Wiring
3.1 Wiring diagram
pH/mV
E Ref. 1
+
Ref. 2
>
Pt 100
O~ ’

Endress+Hauser

Fig. 2: Wiring diagram of simulator

3.2 Functional description

PH/mV simulator

The battery voltage is stabilized to = 1.25 V by two reference diodes.

This voltage supplies a ten-turn potentiometer used for infinitely variable pH/mV value
adjustment.

When the ON switch is set to "pH", the range is limited to approx. £ 400 mV; at the same
time, the internal resistance is increased by approx. 1 MQ.

pH/mV display
The two displays always show the pH value and the mV value, respectively.

Temperature simulator

The Pt 100 values for 0 °C, 20 °C, 50 °C, 80 °C and 100 °C are simulated using fixed
resistances.

When the temperature switch is set to oo, a broken Pt 100 line or interruption of the
Pt 100 resistance is simulated.

Input impedance test

The pH output and both reference outputs can be switched to increase their resistance
from 1 MQ to 1 GQ (10° Q). Transmitter input impedance and cable isolation can be
tested.

Measuring circuit difference test
For devices with 2 input measuring circuits, the reference outputs can be individually
shorted against the pH output (= 0 mV = pH 7 in the shorted circuit).

Battery voltage influence

Since the displays always show the actual voltage values for pH and mV, there is no
error indication if the battery is discharged (however, the pH/mV value is no longer sta-
ble).
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4 Operation

4.1 Simulator

4.1.1 Front view and operating elements

18

(2) Pt100(3) pH/mV

pH/mV

16

15

ﬁ i 5
7 1
- )
= | | pH/mV-Simulator
=mH P—100711-0000 PH00
50° 80°
: 100° 16

12

11 10 9b

Fig. 3:  Operating elements of simulator

1: pH/mV output (GSA)

2: Reference 1 and 2 outputs (GSA)
3: Pt 100 output (GSA)

4: pH/mV output (DIN 19262)

5: pH/mV setting

6: Temperature setting

7: ON/OFF switch

8: Short-circuit measuring circuit 2

10: Short-circuit measuring circuit 1

11: PE/PMC connected to housing

12: Pt 100 output

13, 14, 15: pH and reference system resistance switches
(high/low resistance)

16: Liquid crystal display for mV

17: Liquid crystal display for pH

18: protective earth connector for housing grounding,

9a: pH/mV and Pt 100 output for TOP 68 / CPK 9 connected with pos. 11

9b: pH/mV and Pt 100 output for TSA/ CPK 7
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4.1.2 Simulator connection
Measuring point Description Plug-in head no. on
simulator
(see fig. 3)

Transmitter with Sensopac CPA 320, | The plug-in heads 1, 2 and 3 on the 1,2,3

OrbiSint W CPS 13-0TD1 electrode Sensopac CPA 320 are removed and

with one single pH/mV electrode connected to ports 1, 2 and 3 on the
simulator. The PE/PMC spade connector is
also moved to the simulator (& protective
earth connector).

Transmitter with Sensopac CPA 320, | Connect plug-in head 2 to simulator port 2. 2

OrbiSint W CPS 13-0TD1 electrode The pH measuring circuit 2 is tested with

with two single pH/mV electrodes plug-in head 1 on simulator port 1. 1
The pH measuring circuit 1 is tested with
plug-in head 3 on simulator port 1.
It is not possible to test both circuits at the
same time. 1

Transmitter with standard assembly The plug-in heads of the electrodes to be 1,2

with one or two combined pH/mV tested are connected to simulator ports 1

electrodes and 2.
Connect the simulator PE/PMC in case of
symmetrical high-impedance connection.

Transmitter with standard assembly Connect the plug-in head of the measuring 1,2

with single pH/mV electrode and
separate reference system

electrode to simulator port 1 and the plug-in
head of the reference electrode to simulator
port 2.

Connect the simulator PE/PMC in case of
symmetrical high-impedance connection.

Instruments with pH input via
DIN 19262 coaxial socket

Remove the coaxial DIN connector from the
assembly and connect it to simulator or
check the device directly with a coaxial
adapter cable.

Instruments with pH input via BNC
socket

Use cable CPK3-01B0.
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=
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| [

Simulation and displays
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Fig. 4: Circuit diagram simulator
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4.1.3 Simulator operation

Operating element

Description

Main operating elements

pH/MV setting with 5, temperature setting with 6 and the displays for
pH 17 and for mV 16 are valid for all operating modes.

Basic switch settings:
7

8

10

13

14

15

pH or mV, depending on application, center = off
normal = on (short. = reference 1 short-circuited to pH)
normal = on (short. = reference 2 short-circuited to pH)
normal = 10° Q

normal = 10° Q

normal = 10° €

Transmitter with CPA 320, OrbiSint
W CPS 13-0TD1 with one single
pH/mV electrode

All simulator switches have the functions described on the front panel.

Transmitter with CPA 320, OrbiSint
W CPS 13-0TD1 with two single
pH/mV electrodes

All simulator switches have the functions described on the front panel
but the Pt 100 simulator is not used.

The CPA 320 plug-in heads 1 and 3 are to be connected to simulator
port 1 alternately.

Transmitter with standard
assembly, one or two combined
pH/mV electrodes

In case of two combined electrodes use sockets 1 and 2, set switch 8
to pos. "short". To perform the high-impedance test, the plug-in heads
are to be alternately connected to 1. Test with 15.

Transmitter with standard
assembly, single pH/mV electrode
with separate reference system

Use switch 15 to perform the measuring circuit high-impedance test.
Use switch 14 to test the reference input impedance (only in case of
symmetrical high-impedance connection to transmitter).

41.4 Calibration

o Measure the battery voltage: min. 7 V

o Measure the stabilised voltage: + 1.2 ... 1.3V

e Connect a DMV (2 V DC range) between the reference potential (e.g. housing) and
the pH/mV output (1, 4 or 9).

e Set the ON switch 7 to mV. Adjust the internal "'mV" multi-turn trimmpot until the "'mV"
display shows the DVM value.

o Set the ON switch 7 to pH. Turn the internal "pH" multi-turn trimmpot until the "pH"
display shows 14.00; the DVM must show -406 mV (7 pH x 58 mV = 406 mV,
i.e.0...14 pH=+406 ... -406 mV).

Endress+Hauser
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4.1.5 Functional test of simulator

Check No. Measuring points Switch position DMV display
1 Coax 4 15 = 10° - 406 mV
both poles 15 = 10° - 4 mV
2 Plug-in head 1 15 = 10° - 406 mV
both poles 15 = 10° - 4 mV
3 2 outside to 1 inside 13 = 10° - 370 mV
8 = short. 0 mv
13 = 10° - 4 mV
4 2 inside to 1 inside 14 = 10° - 370 mV
10 = short. 0 mvV
14 = 10° - 4 mV
5 9a (TOP 68), pins 1 and 2 15 10° - 406 mV
9b (TSA), protective contacts
6 9a: pins 4 and 5 6 = 0 °C 100.0 Q
9b: backstanding contacts or 20 °C 107.7 Q
banana plugs "Pt 100" 50 °C 1195 Q
80 °C 130.8 Q
100 °C 138.4 Q

e Use DVM with Ri = 20 MQ for checks no. 1to 5

e Switch mV/pH ( — fig.no. 3, p. 8, pos. 7) in pos. "'mV"
e Adjust display to pH 14.00 with check no. 5

e Do not change these settings on checks 1to 5

e Use ohm-meter (DVM range 0 ... 200 Q) for check no. 6

Endress+Hauser 11




4 Operation Simulator P 100

4.2 Adapter box

4.2.1 View and connecting elements

Fig. 5. Adapter box

4.2.2 Adapter box connection

¢ The hand-held instruments CPM 380/CPM 381 are connected to output 5. Use
adapter ANM for temperature sensor simulation on CPM 380 or cable CPK 3-01DQ for
CPM 381.

e The plug-in head 1 is connected to the pH/mV electrode.

e The plug-in head 2 is connected to the reference electrode.

o |f there is interference or if the measured value fluctuates, the measuring setup is to
be grounded using socket 3.

yol H

____________ $————N

———=/50

—_—-d 0 <
Reference \\T»—‘- l Adapter ANM l
Douple ref. y @ Ref 2 (douple ref. only) .

o JjCPM381
Ref/Ref 1 Co

CPK 3-01D0

Fig. 6: Circuit diagram adapter box

4.2.3 Adapter box operation

¢ Normally the switch 4 is set to "Ref I".
¢ When using the OrbiSint W CPS 13-0TD1 465, the second reference system can be
selected with switch 4 ("Ref 2" position).

12 Endress+Hauser
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5 Troubleshooting

Error

Possible cause

Remedy

Measuring instrument display is
unstable

No potential matching

Interference with high-impedance
test

Connect the simulator housing
and potential matching connector
on the instrument.

Connect simulator and instrument
to PE/PMC, do not touch
measuring setup.

Display value is implausible

Incorrect mode of operation

Observe instructions in chapters
4.1.3 and 4.1.4. Determine the
correct operating mode and
connections according to the
appendix for different measuring
setups.

Simulator display is unstable

Low battery

Replace the battery.

13
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6 Technical data

6.1 Simulator

Feature

Technical data

pH simulation range

pHO ... 14

Redox simulation range

-1200 mV ... +1200 mV

Temperature simulation range

0°C, 20 °C, 50 °C, 80 °C, 100 °C

Internal resistance pH/mV

switchable, 10° Q / 10° Q

pH/mV simulation connectors

Plug-in head GSA

Plug-in head TSA

Plug-in head TOP 68

Coaxial DIN socket DIN 19262

Rl A

Temperature simulation connectors

Electrode plug-in head
4 mm pole terminals
via TSA plug

via TOP 68 plug

Moo=

Housing / screen connectors

1. 4 mm pole terminal
2. 6.3 mm AMP spade connector

pH simulation value display

LCD, 3 1/2 digits

mV simulation value display

LCD, 3 1/2 digits

Temperature simulation value display

rotary switch with scale

pH/mV adjustment

infinitely variable with ten-turn potentiometer

Auxiliary energy

9V battery, type IEC 6F22, life approx. 100 hours

Dimensions (L x W x H)

approx. 200 x 160 x 60 mm

6.2 Adapter box

Feature Technical data
Input 2 cables with plug-in heads GSA
Output built-in plug-in head GSA

Ground / screen

4 mm pole terminal

Dimensions (L x W x H)

approx. 100 x 60 x 40 mm (without connecting cable)

6.3 Case

Feature

Technical data

Dimensions (L x W x H)

385 x 290 x 71 mm

Total weight, including accessories

approx. 2.3 kg

Endress+Hauser
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Europe

Austria

0O Endress+Hauser Ges.m.b.H.
Wien

Tel. +43 (0)1 88056-0, Fax +43 (0)1 88056-35
Belarus

0O Belorgsintez

Minsk

Tel. (0172) 263166, Fax (0172) 263111
Belgium / Luxembourg

0O Endress+Hauser N.V.

Brussels

Tel. (02) 2480600, Fax (02) 2480553
Bulgaria
INTERTECH-AUTOMATION

Sofia

Tel. (02) 664869, Fax (02) 9631389
Croatia

0 Endress+Hauser GmbH+Co.
Zagreb

Tel. (01) 6637785, Fax (01) 6637823
Cyprus

1+G Electrical Services Co. Ltd.
Nicosia

Tel. (02) 484788, Fax (02) 484690

Czech Republic

0O Endress+Hauser GmbH+Co.
Prague

Tel. (026) 6784200, Fax (026) 6784179

Denmark
QO Endress+Hauser A/S

Sgborg
Tel. (70) 131132, Fax (70) 132133

Estonia

ELVI-Aqua

Tartu

Tel. (7) 441638, Fax (7) 441582

Finland
QO Endress+Hauser Oy

Espoo
Tel. (09) 8676740, Fax (09) 86767440

France

0O Endress+Hauser S.A.

Huningue

Tel. (389) 696768, Fax (389) 694802

Germany

0 Endress+HauserMesstechnik GmbH+Co.
Weil am Rhein

Tel. (07621) 975-01, Fax (07621) 975-555

Great Britain

0O Endress+Hauser Ltd.

Manchester

Tel. (0161) 2865000, Fax (0161) 9981841

Greece

| & G Building Services Automation S.A.
Athens

Tel. (01) 9241500, Fax (01) 9221714

Hungary

Mile Ipari-Elektro

Budapest

Tel. (01) 2615535, Fax (01) 2615535

Iceland

BIL ehf

Reykjavik

Tel. (05) 619616, Fax (05) 619617
Ireland

Flomeaco Company Ltd.

Kildare
Tel. (045) 868615, Fax (045) 868182

Italy
0O Endress+Hauser S.p.A.

Cernusco s/N Milano
Tel. (02) 921921, Fax (02) 92107153

Latvia

Rino TK

Riga

Tel. (07) 312897, Fax (07) 312894

Lithuania

UAB "Agava"

Kaunas

Tel. (07) 202410, Fax (07) 207414

Netherland
0 Endress+Hauser B.V.

Naarden
Tel. (035) 6958611, Fax (035) 6958825

Norway

0O Endress+Hauser A/S

Tranby

Tel. (032) 859850, Fax (032) 859851

Poland
0O Endress+Hauser Polska Sp. z 0.0.

Warszawy
Tel. (022) 7201090, Fax (022) 7201085

Portugal

Tecnisis - Tecnica de Sistemas Industriais
Linda-a-Velha

Tel. (21) 4267290, Fax (21) 4267299

Romania

Romconseng S.R.L.

Bucharest

Tel. (01) 4101634, Fax (01) 4101634

Russia

0O Endress+Hauser Moscow Office
Moscow

Tel. (095) 1587564, Fax (095) 1589871

Slovakia

Transcom Technik s.r.o.

Bratislava

Tel. (7) 44888684, Fax (7) 44887112

Bolivia Pakistan

Tritec S.R.L. Speedy Automation

Cochabamba Karachi

Tel. (042) 56993, Fax (042) 50981 Tel. (021) 7722953, Fax (021) 7736884
Brazil Papua-Neuguinea

0O Samson Endress+Hauser Ltda. SBS Electrical Pty Limited

Sao Paulo Port Moresby

Tel. (011) 50313455, Fax (011) 50313067 Tel. 3251188, Fax 3259556

Canada Philippines

0 Endress+Hauser Ltd.

Burlington, Ontario
Tel. (905) 6819292, Fax (905) 6819444

Chile

0O Endress+Hauser Chile Ltd.
Santiago

Tel. (02) 3213009, Fax (02) 3213025

Colombia

Colsein Ltda.

Bogota D.C.

Tel. (01) 2367659, Fax (01) 6104186

Costa Rica

EURO-TEC S.A.

San Jose

Tel. (02) 961542, Fax (02) 961542

Ecuador

Insetec Cia. Ltda.

Quito

Tel. (02) 269148, Fax (02) 461833

Gt I

Slovenia

0 Endress+Hauser D.O.O.

Ljubljana

Tel. (061) 1592217, Fax (061) 1592298
Spain

0 Endress+Hauser S.A.

Sant Just Desvern
Tel. (93) 4803366, Fax (93) 4733839

Sweden
0 Endress+Hauser AB

Sollentuna
Tel. (08) 55511600, Fax (08) 55511655

Switzerland

0O Endress+Hauser AG

Reinach/BL 1

Tel. (061) 7157575, Fax (061) 7111650

Turkey

Intek Endustriyel Olct ve Kontrol Sistemlerils-
tanbul

Tel. (0212) 2751355, Fax (0212) 2662775

Ukraine
Photonika GmbH

Kiev
Tel. (44) 26881, Fax (44) 26908

Yugoslavia Rep.

Meris d.o.o0.

Beograd

Tel.(11) 4441966, Fax (11) 4441966

Africa

Egypt

Anasia

Heliopolis/Cairo

Tel. (02) 4179007, Fax (02) 4179008
Morocco

Oussama S.A.
Casablanca
Tel. (02) 241338, Fax (02) 402657

South Africa
0 Endress+Hauser Pty. Ltd.

ACISAAutomatizacionYControllndustrial S.A.

Ciudad de Guatemala, C.A.
Tel. (03) 345985, Fax (03) 327431

Mexico

0O Endress+Hauser S.A. de C.V.
Mexico City

Tel. (5) 5682405, Fax (5) 5687459

Paraguay

Incoel S.R.L

.Asuncion

Tel. (021) 213989, Fax (021) 226583

Uruguay

Circular S.A.

Montevideo

Tel. (02) 925785, Fax (02) 929151

USA
0 Endress+Hauser Inc.

Greenwood, Indiana
Tel. (317) 535-7138, Fax (317) 535-8498

Venezuela

CONTROVAL C.A.

Caracas

Tel. (02) 9440966, Fax (02) 9444554

Asia

China

0O Endress+Hauser Shanghai
Instrumentation Co. Ltd.

Shanghai

Tel. (021) 54902300, Fax (021) 54902303

0O Endress+Hauser Beijing Office

Beijing
Tel. (010) 68344058, Fax: (010) 68344068

Hong Kong

0 Endress+Hauser HK Ltd.
Hong Kong

Tel. 25283120, Fax 28654171

India
0O Endress+Hauser (India) Pvt Ltd.

Mumbai
Tel. (022) 8521458, Fax (022) 8521927

Sandton
Tel. (011) 4441386, Fax (011) 4441977 Indonesia
Tunisia PT Grama Bazita
Controle, Maintenance et Regulation Jakarta
gl 9 Tel. (21) 7975083, Fax (21) 7975089
Tel. (01) 793077, Fax (01) 788595 Japan
0 Sakura Endress Co. Ltd.
. Tokyo
America Tel. (0422) 540613, Fax (0422) 550275
Argentina Malaysia

0O Endress+Hauser Argentina S.A.

Buenos Aires
Tel. (01) 145227970, Fax (01) 145227909

O Endress+Hauser (M) Sdn. Bhd.

Petaling Jaya, Selangor Darul Ehsan
Tel. (03) 7334848, Fax (03) 7338800

O Endress+Hauser Philippines Inc.

Metro Manila
Tel. (2) 3723601-05, Fax (2) 4121944

Singapore

0O Endress+Hauser (S.E.A.) Pte., Ltd.
Singapore

Tel. 5668222, Fax 5666848

South Korea

0O Endress+Hauser (Korea) Co., Ltd.

Seoul
Tel. (02) 6587200, Fax (02) 6592838

Taiwan

Kingjarl Corporation

Taipei R.O.C.

Tel. (02) 27183938, Fax (02) 27134190

Thailand
0 Endress+Hauser Ltd.

Bangkok
Tel. (2) 9967811-20, Fax (2) 9967810

Vietnam

Tan Viet Bao Co. Ltd.

Ho Chi Minh City

Tel. (08) 8335225, Fax (08) 8335227

Iran

PATSA Co.

Tehran

Tel. (021) 8754748, Fax (021) 8747761

Israel

Instrumetrics Industrial Control Ltd.
Tel-Aviv

Tel. (03) 6480205, Fax (03) 6471992

Jordan

A.P. Parpas Engineering S.A.
Amman
Tel. (06) 4643246, Fax (06) 4645707

Kingdom of Saudi Arabia

Anasia Ind. Agencies

Jeddah

Tel. (02) 6710014, Fax (02) 6725929

Lebanon

Network Engineering
Jbeil
Tel. (3) 944080, Fax (9) 548038

Sultanate of Oman
Mustafa & Jawad Sience & Industry Co. L.L.C.

Ruwi
Tel. 602009, Fax 607066

United Arab Emirates

Descon Trading EST.

Dubai

Tel. (04) 2653651, Fax (04) 2653264

Yemen

YemenCompany for Ghee andSoapIndustry
Taiz
Tel. (04) 230664, Fax (04) 212338

Australia + New Zealand

Australia

ALSTOM Australia Limited

Milperra

Tel. (02) 97747444, Fax (02) 97744667

New Zealand

EMC Industrial Group Limited
Auckland

Tel. (09) 4155110, Fax (09) 4155115

All other countries

0 Endress+Hauser GmbH+Co.
Instruments International

D-Weil am Rhein

Germany

Tel. (07621) 975-02, Fax (07621) 975345

http://www.endress.com
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