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PREFACE

Electric discharge

The EXA analyzer contains devices that can be
damaged by electrostatic discharge. When servicing
this equipment, please observe proper procedures

to prevent such damage. Replacement components
should be shipped in conductive packaging. Repair
work should be done at grounded workstations using
grounded soldering irons and wrist straps to avoid
electrostatic discharge.

Installation and wiring

The EXA analyzer should only be used with
equipment that meets the relevant international
and regional standards. Yokogawa accepts no
responsibility for the misuse of this unit.

The instrument is packed carefully with shock
absorbing materials, nevertheless, the instrument may
be damaged or broken if subjected to strong shock,
such as if the instrument is dropped. Handle with care.

Although the instrument has a weatherproof
construction, the transmitter can be harmed if
it becomes submerged in water or becomes
excessively wet.

Do not use an abrasive material or solvent when
cleaning the instrument.

Notice

The contents of this manual are subject to change

without notice. Yokogawa is not responsible for

damage to the instrument, poor performance of

the instrument or losses resulting from such, if the

problems are caused by:

e |mproper operation by the user

e Use of the instrument in improper applications

e Use of the instrument in an improper environment
or improper utility program

e Repair or modification of the related instrument by
an engineer not authorized by Yokogawa

Warranty and service

Yokogawa products and parts are guaranteed free
from defects in workmanship and material under
normal use and service for a period of (typically)

12 months from the date of shipment from the
manufacturer. Individual sales organizations can
deviate from the typical warranty period, and the
conditions of sale relating to the original purchase
order should be consulted. Damage caused by wear
and tear, inadequate maintenance, corrosion, or by
the effects of chemical processes are excluded from
this warranty coverage.

In the event of warranty claim, the defective

goods should be sent (freight paid) to the service

department of the relevant sales organization for

repair or replacement (at Yokogawa discretion). The

following information must be included in the letter

accompanying the returned goods:

e Part number, model code and serial number

e Original purchase order and date

e | ength of time in service and a description of the
process

e Description of the fault, and the circumstances of
failure

e Process/environmental conditions that may be
related to the installation failure of the device

e A statement whether warranty or non-warranty
service is requested

e Complete shipping and billing instructions for return
of material, plus the name and phone number of
a contact person who can be reached for further
information

Returned goods that have been in contact with
process fluids must be decontaminated/disinfected
before shipment. Goods should carry a certificate to
this effect, for the health and safety of our employees.
Material safety data sheets should also be included
for all components of the processes to which the
equipment has been exposed.

In this manual a [Ty sign appears if it concerns the DO202 G (S)-A.

IM 12J6C3-E-E




(. Introduction And G | Description

The Yokogawa EXA 202 is a 2-wire transmitter

Introduction 1-1

1-1. Instrument check

designed for industrial process monitoring,

measurement and control applications.

This user’s manual contains the information
needed to install, set up, operate and maintain
the unit correctly. This manual also includes a
basic troubleshooting guide to answer typical user

questions.

Yokogawa can not be responsible for the
performance of the EXA analyzer if these instructions

are not followed.

Upon delivery, unpack the instrument carefully and
inspect it to ensure that it was not damaged during
shipment. If damage is found, retain the original
packing materials (including the outer box) and
then immediately notify the carrier and the relevant
Yokogawa sales office.

Make sure the model number on the nameplate
affixed to the side of the instrument agrees with your
order. Example of nameplate is shown below.

C€ Q N200

DISSOLVED OXYGEN
TRANSMITTER

EXA DO202S-D

SUPPLY 9TO 32 VDC
OUTPUT PROFIBUS - PA
AMB.TEMP. [Ta] -10 TO55°C

SERIAL No.

EEx nA [L] IIC T4 for Ta -10 to 55 °C
EEx nA [L] IIC T6 for Ta -10 to 40 °C
113G KEMA 05ATEX1127

NICL 1, DIV 2, GP ABCD

T4 for Ta-10 to 55 °C

T6 for Ta -10 to 40 °C

HAZ LOC per Control Drawing
PR FF1-DO2025-00

NICL 1, DIV 2, GP ABCD
T4 for Ta-10to 55 °C
SB T6forTa-10t040°C

Refer to Installation Drawing

DO202S CSA
WARNING AVERTISSEMENT
Substitution of La substitution de composants

components may  peut rendre ce matériel inacceptable
impair suitability for pour les emplacements de

Class |, Division 2. Classe |, Division 2.

YOKOGAWA

Amersfoort, The Netherlands

O

C€ @ N2oo C€ @ N2oo

DISSOLVED OXYGEN
TRANSMITTER

EXA DO202S-B

SUPPLY 9TO32VDC
OUTPUT FF - TYPE 113
LURIS A RENE -10 TO 55 °C

SERIAL No.

EEx nA|[L] IIC T4 for Ta-10 to 55 °C
EEx nA[L] IIC T6 for Ta -10 to 40 °C
113G KEMA 05ATEX1127

NICL I, DIV 2, GP ABCD

T4 forTa-10to 55 °C

T6 for Ta-10to 40 °C

HAZ LOC per Control Drawing
AR FF1-DO202S-00

NICL1, DIV 2, GP ABCD

T4 for Ta-10t0 55 °C
SB T6 forTa-10to0 40 °C

Refer to Installauon Drawing

DO202S
WARNING AVERTISSEMENT
Substitution of La substitution de composants

components may  peut rendre ce materiel inacceptable
impair suitability for pour les emplacements de
Class |, Division 2. Classe |, Division 2.

YOKOGAWA ¢

Amersfoort, The Netherlands

DISSOLVED OXYGEN
TRANSMITTER

EXA DO202S-N

RANGE PROGRAMMABLE
SUPPLY 24V DC

OUTPUT 4TO 20 mMADC
LULER S A RENE -10 TO 55 °C

SERIAL No.

EEx nA[L] IIC T4 for Ta-10 to 55 °C
EEx nA[L] IIC T6 for Ta-10 to 40 °C
113G KEMA 05ATEX1127

NI CL I, DIV 2, GP ABCD

T4 forTa-10to 55 °C
T6 _for Ta-10 to 40 °C
HAZ LOC per Control Drawing

HTRO FF1-D0202S-00

NICL I, DIV 2, GP ABCD
T4 forTa-10t0 55 °C
SB T6 for Ta-10to 40 °C

Refer to Installatlon Drawing

02
WARNING AVERTISSEMENT
itution of 1 de

components may peut rendre ce matériel inacceptable
impair suitability for pour les emplacements de
Class |, Division 2. Classe I, Division 2.

YOKOGAWA

Amersfoort, The Netherlands

c € 0344 0 N200

DISSOLVED OXYGEN
TRANSMITTER

EXA DO202S

SUPPLY FISCO 17,5VDC/380mA/5,32W
Or__ 24VDC/250mA/1 2W

OUTPUT PROFIBUS - PA
Li=2,6uH  Ci=737pF

AMB.TEMP. [Ta] -10 TO 55 °C
SERIAL No.

EEX ib [ia] IIC T4 for Ta -10 to 55 °C
EEx ib [ia] IIC T6 for Ta -10 to 40 °C
112(1) G KEMA O5ATEX1125

ISCLI, DIV 1, GP ABCD

T4 for Ta-10 to 55 °C
T6 for Ta -10 to 40 °C
HAZ LOC per Control Drawing

AP FF1-D0202S-00
INTRINSICALLY SAFE / SECURITE INTRINSEQUE

ExiaCL I, DIV 1, GP ABCD
T4 for Ta-10 to 55 °C
T6 for Ta -10 to 40 °C

Refer to Installation Drawing
DO202S CSA
AVERTISSEMENT
Substitution of La substitution de composants
components may impair  peut compromettre la sécurité
intrinsic safety intrinséque.

YOKOGAWA

Amersfoort, The Netherlands

C E 0344 0 N200

DISSOLVED OXYGEN
TRANSMITTER

EXA DO202S

SUPPLY FISCO 17,5VDC/380mA/5,32W
O 24VDC/250mA/1,2W
OUTPUT FF - TYPE 111
Li=2,6uH  Ci=737pF

LIRS A RERE -10 TO 55 °C
SERIAL No.

EEx ib [ia] IIC T4 for Ta -10 to 55 °C
EEx ib [ia] IIC T6 for Ta -10 to 40 °C
112(1) G_KEMA 05ATEX1125

ISCLI, DIV 1, GP ABCD

T4 forTa-10to0 55 °C

T6 _ for Ta-10 to 40 °C

HAZ LOC per Control Drawing
FF1-DO202S-00

INTRINSICALLY SAFE / SECURITE INTRINSEQUE

ExiaCLI, DIV 1, GP ABCD,
T4 for Ta-10 to 55 °C
T6 for Ta -10 to 40 °C

Refer to Installation Drawing

APPROVED

DO202S CSA
W, AVERTISSEMENT
Substitution of La substitution de composants
components may impair  peut compromettre la sécurité
intrinsic safety intrinséque.

YOKOGAWA

Amersfoort, The Netherlands

O

C € 0344 o N200

DISSOLVED OXYGEN
TRANSMITTER

EXA DO202S

RANGE PROGRAMMABLE
SUPPLY 24V DC

OUTPUT 4TO 20 MADC
LIRS A RERE -10 TO 55 °C

SERIAL No.

EEx ib [ia] IIC T4 for Ta-10 to 55 °C
EEx ib [ia] IIC T6 for Ta -10 to 40 °C
I12(1) G KEMA O5ATEX1125

ISCLI, DIV 1, GP ABCD

T4 forTa-10to 55 °C

T6 _for Ta-10 to 40 °C

HAZ LOC per Control Drawing
FF1-DO202S-00

APPROVED

INTRINSICALLY SAFE / SECURITE INTRINSEQUE

Exia CLI, DIV 1, GP ABCD,
T4 for Ta-10 to 55 °C
T6 for Ta -10 to 40 °C

Refer to Installahon Drawing

D0O202S CSA
AVERTISSEMENT
Substitution of La substitution de composants
components may impair  peut compromettre la sécurité
intrinsic safety intrinséque.

Figure 1-1. Nameplates

YOKOGAWA

Amersfoort, The Netherlands

IM 12J6C3-E-E




1-2 Introduction

Note: The nameplate will also contain the serial
number and any relevant certification marks.
Be sure to apply correct power to the unit.
The first two characters of the serial number

refers to the year and month of manufacturing.

Check that all the parts are present, including
mounting hardware, as specified in the option
codes at the end of the model number.

For a description of the model codes, refer
to Chapter 2 of this manual under General
Specifications.

Basic Parts List: Transmitter DO202
User’s Manual
Optional mounting hardware when
specified (See model code)

Y= year M= month

2000 M January 1
2001 N February 2
2002 P March 3
2003 R April 4
2008 W September 9
2009 X October (0]
2010 A November N
2011 B December D

1-2. Application

The EXA converter is intended to be used for
continuous on-line measurement in industrial
installations. The unit combines simple operation and
microprocessor-based performance with advanced
self-diagnostics and enhanced communications
capability to meet the most advanced requirements.
The measurement can be used as part of an
automated process control system. It can also be
used to indicate dangerous limits of a process, to
monitor product quality, or to function as a simple
controller for a BOD/COD system.

IM 12J6C3-E-E

Yokogawa designed the EXA analyzer to withstand
harsh environments. The converter may be installed
either indoors or outside because the IP65 (NEMA4X)
housing and cabling glands ensure the unit is
adequately protected. The flexible polycarbonate
window on the front door of the EXA allows
pushbutton access to the keypad, thus preserving
the water and dust protection of the unit even during
routine maintenance operations.

A variety of EXA hardware is optionally available

to allow wall, pipe, or panel mounting. Selecting a
proper installation site will permit ease of operation.
Sensors should normally be mounted close to the
converter in order to ensure easy calibration and peak
performance. If the unit must be mounted remotely
from the sensors, WF10 extension cable can be used
up to a maximum of 30 metres (100 feet) with a BA10
junction box.

The EXA is delivered with a general purpose default
setting for programmable items. (Default settings are
listed in Chapter 5). While this initial configuration
allows easy start-up, the configuration should be
adjusted to suit each particular application. An
example of an adjustable item is the type of sensor
used. The EXA can be adjusted for galvanic and
polarographics sensors.

To record such configuration adjustments, write
changes in the space provided in Chapter 11 of this
manual. Because the EXA is suitable for use as a
monitor, a controller or an alarm instrument, program
configuration possibilities are numerous.

Details provided in this user’'s manual are sufficient to
operate the EXA with all Yokogawa sensor

systems and a wide range of third-party commercially
available probes. For best results, read this manual

in conjunction with the corresponding sensor user’s
manual.

Yokogawa designed and built the EXA to meet the
CE regulatory standards. The unit meets or exceeds
stringent requirements of EMC Directive 89/336/EEC,
to assure the user of continued accurate performance
in even the most demanding industrial installations.



2. GENERAL SPECIFICATIONS

General Specifications 2-1

2-1. Specifications

A. Input specifications

The DO202 Dissolved Oxygen converter measures
the current, that is generated by the Dissolved
Oxygen sensor. The flexibility of the input circuit
allows the use of many commercially available
sensors, whether they are of the Galvanic type
(driving voltage generated internally) or Polarographic
type (driving voltage supplied by converter).

The input range varies from 0.0 nA up to 1200 nA
for polarographic sensors and 0.0 YA up to 50 pA for
galvanic sensors.

Temperature measurement for automatic temperature
compensation utilizes the PT1000 RTD element as
used by DO30G sensors, as well as the 22k NTC as
used by the Hamilton Oxygold and Oxyferm Sensors.

m G. Serial communication

Bi-directional HART® digital communication super
imposed on the 4 - 20mA signal.

H. Logbook
Software record of important events and
diagnostic data. Available through FF interface.

l. Display
Custom liquid crystal display, with a main display
of 31/2 digits 12.5 mm high. Message display
of 6 alphanumeric characters, 7 mm high.

J. Power supply : Nominal 24 volt DC loop
powered system

D0202G-A : up to 40 volts
DO202G-F/P : 9-32 VDC / 24.5mA
D0O202S : See control drawings

m Note: The transmitter contains a switched power

B. Input ranges
- DO : 0 to 50 ppm

: 0 to 1999 ppb

: 0 to 600 % saturation

- Temperature: -20 to 150 °C (-4 to 302 °F)

YN C. Output span

-DO :min1 - max 50 ppm
:min 25 - max 1999 ppb

:min 10 - max 600 % saturation

YN D. Transmission Signal

Isolated output of 4 - 20mA DC

Maximum loud 425Q

Burn up (21mA) or Burn down (3.6mA)

Or/puls of 21mA to signal failure see Fig 2-1 and 2-2.

E. Temperature compensation
0 to 100 °C (32 to 212 °F)
Sensor types: Pt1000 RTD
22k NTC and P636
Automatic or Manual temperature compensation.

F. Calibration
Semi-automatic calibration with manual
compensation for influence of barometric pressure
and altitude on partial pressure of oxygen in air
(or solubility of oxygen in water).
Automatic compensation for influence of salinity
of water on solubility of oxygen in water is
programmable.
The correction for pressure, salinity and
temperature meets ISO 5814,

Possible calibration routines are:
- Sensitivity (span) calibration in ambient air
- Sensitivity (span) calibration in water, saturated

with air: according to ISO 5814

- Zero calibration (normally inactive)

supply. The transmitter requires a minimum
Power voltage in order to work correctly, which
is dependant on the load. Please refer to figures
2-1 and 2-2 for the correct power supply.

1200.0

2
=)
o
o

22M

. 1000.0

S / s

[0 E=1

8 8000 L - oo g

5 7750 ] i S “g’1
I

$ 6000 , ES

e 74275.9777[777 | §

T 4000 1 | ©

o

- 1

230.0
(limit for IS version)
I ! I

«
]
<

200.0 l//
0.0

i i i i i |
12 14 16 18 20 22 24 26 28 30 32 34 36 38 40

Voltage (V)

Figure 2-1. Supply voltage/ load diagram

17 Volts |

14.5 Volts

Terminal voltage (V)

|
|
|
4mA 7mA

20 mA

Output Current (mA)

Figure 2-2. Minimum terminal voltage at the DO202
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2-2 General Specifications

2-2. Operating specifications

A. Performance: DO ppm (at T process = 25 °C)
- Linearity: = 0.05 ppm = 0.02 mA
- Repeatability: = 0.05 ppm = 0.02 mA
- Accuracy: = 0.05 ppm + 0.02 mA

B. Performance: DO ppb (at T process = 25 °C)
- Linearity: = 1 ppb = 0.02 mA
- Repeatability: = 1 ppb + 0.02 mA
- Accuracy: = 1 ppb = 0.02 mA

C. Performance: Temperature
- Linearity: = 0.3 °C £ 0.02 mA
- Repeatability: < 0.1 °C + 0.02 mA
- Accuracy:[00.3 °C + 0.02 mA
Response time 90% in < 10 seconds

Note: The specifications are expressed with
simulated inputs, because the DO202 can be
used with many different sensors with their
unique characteristics.

D. Ambient operating temperature

-10 to +55 °C (10 to 130 °F).

- Excursions to -30 to +70 °C (-20 to 160 °F) will
not damage the instrument, specification may be
adversely affected.

- Drift < 500 ppm/°C. Storage temperature -30 to
+70 °C (-20 to 160 °F)

E. Humidity
10 to 90% RH non-condensing

IEYN F. HART specification

- Min. cable diameter: 0.51mm, 24 AWG

- Max. cable length: 1500m

Detailed information can be found at: www.
hartcomm.org

G. FF specification
Twisted 2-wire with shield.

H. Housing
Cast aluminium case with chemically resistant

coating, cover with flexible polycarbonate window.

Case color is off-white and cover is moss green.
Cable entry is via two 1/2” polyamide glands.
Cable terminals are provided for up to 2.5 mme
finished wires. Weather resistant to IP65 and

NEMA 4X standards. Pipe, wall or panel mounting,

using optional hardware.
I. Data protection

EEPROM for configuration and logbook and
lithium battery for clock.

IM 12J6C3-E-E

J. Watchdog timer
Checks microprocessor.

K. Automatic safeguard
Return to measuring mode when no keystroke is
made for 10 min.

L. Operation protection
3-digit programmable password.

M) Intrinsic safety

- ATEX : EEx ib [ia] IC T4 for Ta -10 to 55 °C
EEx ib [ia] IC T6 for Ta -10 to 40 °C

@ 12 (1) G KEMA 05ATEX1125

- CSA :Exia CL I, DIV 1, GP ABCD,
T4 for Ta-10 to 55 °C
T6 for Ta -10 to 40 °C

@ Refer to Installation Drawing
ISC202S CSA

-FM :ISCL I, DIV 1, GP ABCD
T4 for Ta-10 to 55 °C
T6 for Ta -10 to 40 °C
HAZ LOC per Control Drawing

o FF1-1SC202S-00

N) Non-Incendive

-FM :NICLI, DIV 2, GP ABCD
T4 for Ta -10 to 55 °C
T6 for Ta -10 to 40 °C
HAZ LOC per Control Drawing

APPROVED FF1-1SC202S-00
- CSA :NICLI, DIV 2, GP ABCD
T4 for Ta-10 to 55 °C

T6 for Ta -10 to 40 °C

‘SB Refer to Installation Drawing
ISC202S CSA

- ATEX : EEx nA [L] IIC T4 for Ta -10 to 55 °C

@ EEx nA [L] IIC T6 for Ta -10 to 40 °C
113G KEMA O5ATEX1127
0. Regulatory compliance

- EMC: meets council directive 89/336/EEC

- Emmission: meets EN 55022 Class A

- Immunity: meets IEC 61326

Note: Due to the very sensitive input circuitry the
measurement accuracy can be affected by
strong EM fields. Therefore extra attention should
be payed to the installation of the instrument.

P. DD specification
The DO202 Device Description is available
enabling communications.



2-3. MODEL AND SUFFIX CODES

General Specifications 2-3

Model Suffix code Option code | Description
D0O202G (S) Dissolved Oxygen Transmitter, General Purpose version
Type -A Milli-amp (+HART®) version
-F FOUNDATION® Fieldbus version
-N Non-incendive Milli-amp (+HART®) version
-B Non-incendive FOUNDATION® Fieldbus version
-D Non-incendive Profibus PA Version
-P Profibus PA Version
-E Always E
Options /H Hood for Sun Protection
/U Pipe & Wall mounting hardware
/SCT Stainless steel tagplate
/Q Calibration certificate

IM 12J6C3-E-E
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3. Installation And Wiring

Installation and Wiring 3-1

3-1. Installation and dimensions

3-1-1. Installation site

The EXA converter is weatherproof and can be installed

inside or outside. It should, however, be installed as

close as possible to the sensor to avoid long cable runs

between sensor and converter. In any case, the cable

length should not exceed 30 mtr (100 feet).

Select an installation site where:

e Mechanical vibrations and shocks are negligible

¢ No relay/power switches or RF transmitters are in
the direct environment

e Access is possible to the cable glands (figure 3-1)

e The transmitter is not mounted in direct sunlight or
severe weather conditions

¢ Maintenance procedures are possible (avoiding
corrosive environments)

The ambient temperature and humidity of the
installation environment must be within the limits of
the instrument specifications. (See chapter 2).

3-1-2. Mounting methods
Refer to figures 3-2 and 3-3. Note that the EXA
converter has universal mounting capabilities:

¢ Panel mounting using two (2) self-tapping screws
e Surface mounting on a plate
(using bolts from the back)
e Wall mounting on a bracket
(for example, on a solid wall)
e Pipe mounting using a bracket on a horizontal or
vertical pipe (maximum pipe diameter 50 mm)

1.
I_F

92 (3.6),
115 (4.5)

o SuppLy. (TR

E@ @;\]l\m" INPUT
T‘s(g%%é\ M6 bolts (2x)

(154) .
6.06 0 (1.18
i

R
=

|
(]

172
®.77

™

N 2x 04

(0.16)

SPACING PANEL
CUT-OUT DIMENSIONS

CUT-OUT DIMENSION

Figure 3-1. Housing dimensions and layout of glands

Figure 3-2. Panel mounting diagram
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3-2 Installation and Wiring

wall mounting pipe mounting pipe mounting
(vertical) (horizontal)
H
56 £
C: N . —
o 0o = ]
*L* | 2x 065 5 /
(0.26) z -
o5 |0 °0 | 4
QR fF————— 4x 210 z
el T 09 /
T Sal
vy L © 1) 115 (4.5) // .
« 70 =
(2.75) //// r\/\ 2" ND pipe

OPTION /U: Universal pipe/wall mounting

Figure 3-3. Wall and pipe mounting diagram

e e el Sl et AR et et SR, il

__“m

| o o e IR | | ] i) e ] R e M |
IO T 11 12|16 1+5 1.3 18 lﬂ 17
SUPPLY s B SHUER

Figure 3-4. Internal view of EXA wiring compartment
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3-2. Wiring of power supply

m 3-2-1. General precautions

Do not activate the power supply yet. First make
sure that the DC-power supply is according to the
specifications given.

DO NOT USE ALTERNATING CURRENT OR MAINS
POWER SUPPLY! !

The cable leading to the distributor (power supply) or
safety barrier transports power to and output signal
from the transmitter. Use a two conductor shielded
cable with a size of at least 1.25 mmz2 and an outside
diameter of 7 to 12 mm. The cable gland supplied
with the instrument accepts these diameters. The
maximum length of the cable is 2000 metre, or 1500
metres when using the communications. This ensures
the minimum operating voltage for the instrument.

Grounding:

e |f the transmitter is mounted on a grounded
surface (e.g. a metal frame fixed in the soil) the
shield of the 2-wire cable may NOT be connected
to ground at the distributor.

e |f the transmitter is mounted on a non-conducting
surface (e.g. a brick wall) it is recommended
to ground the shield of the 2-wire cable at the
distributor end.

m 3-2-2. Connection of the power supply

The terminal strip is accessed as was described

in section 3-2-1. Use the left-hand gland to insert
the supply/output cable to the transmitter. Connect
the supply to the terminals marked +, - and G as is
indicated in figures 3-8.

3-2-3. Switching the instrument on

After all connections are made and checked, the
power can be switched on from the distributor.
Observe the correct activation of the instrument at the
display. If for any reason the display does not indicate
a value, consult the trouble shooting section.

m 3-2-4. Preparation

Refer to figure 3-4. The power/output connections
and the sensor connections should be made in
accordance with the diagram on page 15. The
terminals are of a plug in style for ease of mounting.

To open the EXA 202 for wiring:

1. Loosen the four frontplate screws and remove
the cover.

2. The terminal strip is now visible.

3. Connect the power supply. Use the gland on the
left for this cable.

4. Connect the sensor input, using the gland on
the right (see fig. 3-5). Switch on the power.

Installation and Wiring 3-3

Commission the instrument as required or use the
default settings.

5. Replace the cover and secure frontplate with the
four screws.

6. Connect the grounding terminals to protective
earth.

7. The optional hose connection is used to guide the
cables coming from an immersion fitting through a
protective plastic tubing to the transmitter.

3-2-5. Cables, terminals and glands

The DO202 is equipped with terminals suitable for
the connection of finished cables in the size range:
0.13 to 2.5 mm (26 to 14 AWG). The glands will form
a tight seal on cables with an outside diameter in the
range of 7 to 12 mm (9/32 to 15/32 inches).

) <«——— SENSOR
CABLE GLAND

POWER/OUTPUT
CABLE GLAND

GROUNDING TERMINAL

Figure 3-5. Glands to be used for cabling
3-3. Wiring of sensors

3-3-1. Wiring the standard galvanic sensor
The sensor cable has markers on the individual wires.
These markings refer to the markers on the terminals.

The temperature sensor has two wires with the
markings T1, T2 and/or 11, 12 and must be
connected to terminal 11 and 12.

The measuring electrode: the cathode is marked with
IE and/or 13 and must be connected to terminal 13.
The reference electrode: the anode is marked with RE
and/or 15 and must be connected to terminal 15.
The liquid earth (solution ground) is marked with 16
and must be connected to terminal 16.

The overall shield of the cable is marked with 14 and
must be connected to terminal 14.

Place the jumper in the GALVANIC position.

IM 12J6C3-E-E



3-4 Installation and Wiring

3-3-2. Wiring other galvanic sensors

Consult the users manual for the color identification

of the sensor cable.

- The temperature sensor has two wires and must
be connected to the terminal 11 and 12.

- The measuring electrode: the cathode must be
connected to terminal 13.

- The reference electrode: the anode must be
connected to terminal 15.

- The overall shield of the cable must be connected
to terminal 14 if there is one available.

- Place the jumper in the GALVANIC position.

3-3-3. Wiring polarographic sensors

Consult the owners manual for the color identification

of the sensor cable.

- The temperature sensor has two wires and must
be connected to the terminal 11 and 12.

- The measuring electrode: the cathode must be
connected to terminal 17.

- The reference electrode: the anode must be
connected to terminal 18.

- The overall shield of the cable must be connected
to terminal 14 if there is one available.

- Place the jumper in the POLAROGRAPHIC position.

3-3-4. Wiring sensors with Vp connector

Consult the owners manual for the color identificatuin

of the sensor cable

- The temperature sensor has two wires and must be
connected to terminal 11 and 12

- Polarographic : the measuring electrode (cathode)
must be connected to terminal 17

- Polarographic : the reference electrode (anode)
must be connected to terminal 18

- Galvanic : the measuring electrode (cathode) must
be connected to terminal 13

- Galvanic : the reference electrode (anode) must be
connected to terminal 15

- The overall shield of the cable must be connected
to 14

- Place the jumper in the Polarographic or Galvanic
position

D
E-11

\/ F-12

S-3or 63

0 A-17 pol. 13 galv.
| m B-18 pol. 15 galv.
C

i

temp

Figure 3-6. Connections DO

|
+

HART SUPPLY

17
+ SH| -

POL. SENSOR

Figure 3-7. Terminal indentification labels

3-3-5. Sensor cable connections using junction
box (BA10) and extension cable (WF10)
Where a convenient installation is not possible
using the standard cables between sensors and
transmitter, a junction box and extension cable may
be used. The Yokogawa BA10 junction box and the
WF10 extension cable should be used. These items
are manufactured to a very high standard and are
necessary to ensure that the specifications of the

system are not compromised. The total cable length
should not exceed 60 metres (e.g. 5 m fixed cable
and 55 m extension cable).

Note: 17 of both WF10 and BA10 do not need to be
used.

Note: See page 3-10 for termination for WF10 cable
in combination with EXA SC

5 Core (6 Screen

White Co-axial cable

Overall Screen
@ Core @ Screen

Brown Co-axial Cable

WF10 Cable

-

TRANSMITTER / CONVERTER

Overall
shield

Fig. 3-8. Connection of WF10 extension cable and BA10/BP10 junction box
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Extension cable may be purchased in bulk quantities,
cut to length. Then it is necessary to terminate the
cable as shown below.

Termination procedure for WF10 cable.

1. Slide 3 cm of heat shrink tube (9 x 1.5) over the
cable end to be terminated.

2. Strip 9 cm of the outer (black) insulating material,
taking care not to cut or damage internal cores.

l—— 3 cm—|

9cm

heat shrink remove insulation

Figure 3-9a.

3. Remove loose copper screening, and cut off the
cotton packing threads as short as possible.

4. Strip insulation from the last 3 cm of the brown,
and the white coaxial cores.

cotton threads

Figure 3-9b.

5. Extract the coaxial cores from the braid, and trim
off the black (low-noise) screening material as
short as possible.

6. Insulate the overall screen and drain wire (14) and
the 2 coaxial screens with suitable plastic tubing.

7. Strip and terminate all ends with suitable (crimp)
terminals and identify with numbers as shown.

Figure 3-9c.

8. Finally shrink the overall heat shrink tube into
position.

Installation and Wiring 3-5

3-3-6. Additional precautions for installations in

hazardous areas

Make sure that the total of capacitances and

inductances connected to the input terminals of the

EXA DO202S do not exceed the limits given in the

certificate.

This sets a limit to the cable and extensions used.

— The intrinsic safe version of the DO202S instrument
can be mounted in Zone 1.

— The sensors can be installed in Zone 0 or Zone 1 if
a safety barrier according to the limits given in the
system certificate is used.

— Ensure that the total of capacitances and
inductances connected to the terminals of the
EXA DO202S do not exceed the limits given in the
certificate of the safety barrier or distributor.

— The cable used should preferably have a BLUE
colour or marking on the outside.

— Installation for (sensors in Zone O or 1):

Generally, the distributor with input/output isolation
has no external earth connection. If there is an
earth connection on the distributor and the external
connection of the transmitter is connected to
“protective” earth, the shield of the 2-wire cable
may NOT be connected to “protective” earth at the
distributor too.

3-3-7. Installation in:

Hazardous Area-Non-Incendive

The EXA DO202S-N may be installed in a Category 3/

Zone 2/ Div.2 area without the use of safety barriers.

Maximum permissible supply voltage 31.5V

IM 12J6C3-E-E



Stamp Company : Stamp Certification Institute :

for <35°C
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Sensor =
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Signature : Remarks :
> Hazardous arca > Safe area goam_ mx> UONONMI>
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—o {{ Go—d o—
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terminals 11-18 Trotective
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B Ha7ardous arca
-

Zone Qor 1 Zone 1

Electrical data of the EXA DO202S.

- Supply and output circuit (terminals + and -):
Maximum input voltage U;= 31.5 V.
Maximum input current l;= 100 mA.
Maximum input power Py = 1.2 W
Effective internal capacitance C; = 220 pF.

Effective internal inductance L; = 0 uH. B . A
- Sensor input circuit (terminals 11 through 18): Title : Control Drawing DO202S Cenelec

Maximum output voltage U, = 14.4 V.

Maximum output current |, = 22 mA.
Maximum allowed external capacitance C, = 859nF Number : FF1-D0202S-00 _ummm -1 0f10
Maximum allowed external inductance L, = 70mH

Barriers and power supply specification must not exceed the maximum values as shown in the diagram above.

These safety descriptions cover most of the commonly used industry standard barriers, isolators and power Revision : 1.0
supplies.

The Hand Held Communicator must be of a ATEX certified intrinsically safe type in case it is used on the <O—AOQ><<> mcmovm B.V.

intrinsically safe circuit in the hazardous area or of a ATEX certified non-incendive type in case it is used in the Date : 31/01/2005

non-incendive circuit in the hazardous area.

3-6 Installation and Wiring
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3-8 Installation and Wiring

EXA DO202S analyser

24 volts DC Norninal
ly Voltage

Resistance

Hazardous arca Safe arca

CSA Fx 8 T4 for a o< 3550
TG for ambient temp, < 30°C ply
CHART compatible) 3
ot
Output
O——
o—4—
O—1— Supply
Pross = 12 Wa ot—
Sensor
terminals 11-18 Proteclive
carth
- Hazardous arei | S irca
- -

Electrical data of the EXA DO202S :

Supply and output circuit {terminals + and -)

Maximum input voltage Viax = 31.5 V.

Maximum input current lmax= 100 mA.

Maximum input power Pmax= 1.2 W.

Effective internal capacitance Ci = 220 pF.

Effective internal inductance Li =0 pH.

Sensor input circuit {terminals 11 through 18):

Maximum output voltage Vo= 14.4 V.

Maximum output current lse = 22 mA.

Maximum allowed external capacitance Ca = 659 nF.

Maximum allowed external inductance L. = 70 mH.

Barriers and power supply should be CSA certified. The specifications must not exceed the maximum values as shown in the
diagram above. Installation should be in accordance with Canadian Electrical Code, Part | or CEG, Part I
Maximum safe area voltage should not exceed 250 Vrus.

For Class |, Div. 2, Group ABCD the CSA certified barrier is not required, and the Sensor input circuit (terminals 11
through 18) is non-incendive having the parameters :

Maximum output voltage Vo= 14.4 V.

Maximum output current lsc = 22 mA.

Maximum allowed external capacitance Ca = 1.4pF.

Maximum allowed external inductance L, = 180mH.

The Hand Held Communicator must be of a CSA certified intrinsically safe type in case it is used on the intrinsically safe

circuit in the hazardous area, or of a CSA certified non-incendive type in case it is used on the non-incendive circuit in the
hazardous area.

Stamp Company :

Stamp Certification Institute :

Signature :

Remarks :
Model EXA DO202S-A
Model EXA DO202S-N

Title : Installation Drawing DO202S CS

A

Number : FF1-D0202S-00

Page : 3 of 10

YOKOGAWA EUROPE B.V.

Revision : 1.0

Date : 31/01/2005
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Installation and Wiring 3-9

Safe area 8.
Apparatus interface

EXA
DO202S-F &
DO2028-P

GSA Exia Glass |, DIV. 1, Group ABCD
p. £56°C

T6 for ambient temp. < 40 °C
Vo=24V  or V=175V
Inas = 250 MA Iy = 380 MA

_ Pres=1.2W Prax= 532 W

Sensor
Connections

Stamp Company : Stamp Certification Institute :

>
"

Zone 1

Safe area Hazardous area

Zone 0 or 1

Sensor(s) are a thermacouple, RTD's, passive resistive switch devices, or is CSA entity

approved and meet connection requirements.

Electrical data of the EXA DO202S-F & DO202S-P :

- Supply and output circuit::
Maximum input voltage Vmax=24 V or Maximum input voltage Vmax=17.5V
Maximum input current Imax=250 mA Maximum input current Imax=380 mA
Maximum input power Pmax=1.2 W Maximum input power Pmax=5.32 W

Effective internal capacitance Ci=737 pF; Effective internal inductance Li=2.6 uH.

- Sensor input circuit:
Maximum output voltage Voc=14.4 V; Maximum ocutput current Isc=22 mA
Maximum allowed external capacitance Ca=659 nF
Maximum allowed external inductance La=70 mH

Any CSA approved |.S. interface may be used that meets the following requirements:

Vmax <24 V or Vmax <17.5V
Imax < 250 mA Imax < 380mA
Pmax <1.2W Pmax <5.32W

Ca 2 737 pF + Ccable; La 2 2.6 uH + Lcable

Installation should be in accordance with Canadian Electrical Code, Part | or CEC, Part |
Maximum safe area voltage should not exceed 250 Vrms.

For Class I, Div. 2, Group ABCD the CSA approved |.S. interface is not required,
and the sensor input circuit is non-incendive having the parameters:

Maximum output voltage Voc=14.4 V; Maximum output current Isc=22 mA
Maximum allowed external capacitance Ca=1.4 pF

Maximum allowed external inductance La=180 mH

Signature : Remarks :

Model EXA DO202S-F
Model EXA DO202S-B
Model EXA DO202S-P
Model EXA DO202S-D

Title : Installation Drawing DO202S CSA

Number : FF1-DO202S-00 Page : 4 of 10

Revision : 1.0

YOKOGAWA EUROPE B.V.

Date : 31/01/2005
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3-10 Installation and Wiring

rin safe design
FM Class I. Div.l, Group ABCD, T4 for a
Té for amt

temp. < 55°C
1t femp. < 40°C

FM Approved safety barrier or
power supply

with Rint = 200 @

tHART cor le)

EXA DO202S a

24 volts DC Nominal
Supply Voliage.

Proteetive

Load
Resistance.

ocation

Figure |
o " FM Approved
L Div.l. Group ABCD. 14 fo Fomen o
6 fora ower Supply
FXA DO202S ser (HART compatible)
o
Output
H + o4—
ot—
O—— Supply
o—

-

Electrical data of the EXA DO202S :
- Supply circuit {terminals + and -):
Maximum input voltage Vimax = 31.5 V.
Maximum input current lmax = 100 mA.
Maximum input power Pi = 1.2 W.
Effective internal capacitance G; = 220 pF.
Effective internal inductance Li =0 pH.
¢ If Hand Held Terminal (HHT) is not connected to the power supply lines of the EXA DO202S (see figure 1):
Any FM Approved barrier or power supply may be used that meets the following requirements.

Voe OF Vi € 31.5V; [sc or i <100 mA; Ca > 220pF + Ceavle ; La > Leabie
I HHT is connected to the power supply lines of the EXA DO202S (see figure 2):
The Hand Held Terminal must be FM Approved. Refer to the manufacturers control drawing of the HHT and the barrier/power
supply to determine the cable parameters.

(Voo OF Vi) + Vinr € 31.5 V; (Isc or k) + lunr < 100 mA; Cy > 220pF + Ceapie+ Crmt 5 La 2 Leavie+ Lunt

- Sensor input circuit {terminals 11 through 18):
Maximum output voltage Vi= 14.4 V.

Maximum output current | = 22 mA.

Maximum allowed external capacitance Ca = 659 nF.
Maximum allowed external inductance La =70 mH.

When installing this equipment, follow the manufacturer’s instal n drawing.
Installation should be in accordance with ANSI/ISA RP 12.06.01 “Installation of Intrinsically Safe Systems for Hazardous
(Classified) | ocations” and the National Flectrical Code (ANSI/NFPA 70).
Control equipment connected to the barrier/power supply must not use or generate more than 250 Vrms or Vdc.
* Resistance between Intrinsically Safe Ground and earth ground must be less than 1.0 Ohm.

WARNING
- Subst] n of components may impair In c Safety
- To prevent ignition of flammable or combustible atmospheres, disconnect power before servicing or read, understand
and adhere to the manufacturer's’live maintenance procedures.

Stamp Company :

Stamp Certification Institute :

Signature :

Remarks :
Model EXA DO202S-A

No revision to drawing without prior
FM Approval

Title : FM Control Drawing DO202S-A (I

ntrinsic Safety)

Number : FF1-D0202S-00

Page : 50f 10

YOKOGAWA EUROPE B.V.

Revision : 1.0

Date : 17/08/2005
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Installation and Wiring 3-11

1
Group ABCD, T4 for a
T6 for a

EXA DO202S analyser

mp. < 55°C
np. < 40°C

Classified Localion

B

ssified [ocation

1
iroup ABCD,

yser

M Approved
power supply
Voo € 3L5 VDO

10 O+

-

Electrical data of the EXA DO202S :

- Supply circuit {terminals + and -):
Maximum input voltage Vimax = 31.5 V.
Maximum input power Pi = 1.2 W
Effective internal capacitance Ci = 220 pF
Effective internal inductance Li = 0 uH

- Sensor input circuit (terminals 11 through 18):
Maximum output voltage Vi= 14.4 V.

Maximum output current |y = 22 mA.

Maximum allowed external capacitance Cy = 3.5 pF.
Maximum allowed external inductance Ls =170 mH.

* The Hand Held Terminal must be FM Approved in case it is used in the classified location.
When installing this equipment, follow the manufacturers installation drawing. Installation shall be in accordance with Article

501.4(B) of the National Electrical Code (ANSI/NFPA 79).

Nonincendive field wiring may be installed in accordance with Article 501.4(B)(3)
e Grounding shall be in accordance with Article 250 of the National Electrical code

WARNING

- Do not remove or replace while circuit

Substitution of components may impair suitability for Division 2
i e unless area is know to be non-hazardous

- Explosion Hazard — Do not disconnect equipment unless area is know to be non-hazardous
- Do not reset circuit breaker unless power has been removed from the equipment or the area is know to be non-

hazardous

Stamp Company :

Stamp Certification Institute :

Signature :

Remarks :
Model EXA DO202S-N

No revision to drawing without prior
FM Approval

Title : FM Control Drawing DO202S-N (Non-incendive)

Number : FF1-D0202S-00

Page : 6 of 10

YOKOGAWA EUROPE B.V.

Revision : 1.0

Date : 17/08/2005
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3-12 Installation and Wiring

FM Approved _
FISCO barrier
_ FM Approved
Yoc (VI) 17,5V Terminator
) < 380 mA _ R =90..100Q
S 532W _ _ C=0.22uF
_ EXA Sensor
_ DOz028-F&| | Connections
DO2025-P Max, cablelength: 60 mtr,
_ FM Class I, DIV. 1, Group ABCD Cable dia. : 3...12 mm.
T4 for ambient temp. < 55 °C
| 78 for amoient tema, < 0 °C
e ,
>« »>
I Division 1
'
Unclassified Location Classified Location

Sensor(s) are of a passive type to be regarded as 'simple apparatus’, devices which neither store nor
generate voltages over 1.5 V, currents over 0.1 A, power over 25 mW or energy over 20 uJ, or are FM
Approvals entity approved and meet connection requirements.

Electrical data of the EXA DO202S-F & DO202S-P :

- Supply circuit: Vmax=17,5 V; Imax=380 mA; Pi=5,32 W, Ci=737 pF; Li=2.6 pH.

- Sensor input circuit: Vi=14.4 V; 1t=22 mA; Ca=659 nF; La=70 mH; Po=187mW

Any FM Approved FISCO barrier may be used that meets the following requirements:

Vocor Vt<17,5V; loc or It <380 mA; Poc or Pt< 532 W
When installing this equipment, follow the manufacturer’s installation drawing.

Installation should be in accordance with ANSI/ISA RP 12.06.01 “Installation of Intrinsically Safe Systems for
Hazardous (Classified) Locations” and the National Electrical Code (ANSI/NFPA 70).
Associated apparatus connected to the FISCO barrier must not use or generate more than 250 Vrms or Vdc.
Resistance between FISCO Intrinsically Safe Ground and earth ground must be less than 1.0 Ohm.
The FISCO concept allows the interconnection of several I.S. apparatus not specifically examined in such
combination. The criterion for such interconnection is that the voltage (Vmax), the current (Imax) and the
power (Pi) which |.S. apparatus can receive and remain intrinsically safe, considering faults, must be equal to
or greater that the voltage (Voc, Vi), the current (loc, It) and the power {Poc, Pt) which can be providede by the
FM approved FISCO barrier. In addition, the maximum unprotected residual capacitance (Ci) and inductance
(Li) of each apparatus (other than the terminator} connected to the Fieldbus must be less than or equal to 5nF
and 10 pH respectively.

In each I.S. Fieldbus segment only cne active source, normally the FM Approved FISCO barrier, is allowed
to provide the necessary power for the Fieldbus system. All other equipment connected ta the bus cable has to
be passive (not providing energy to the system), except to a leakage current of 50pA for each connected
device. Seperately powered equipment needs a galvanic isolation to insure that the |.S. Fieldbus circuit
remains passive.
The cable used to interconnect the devices needs to comply with the following parameters:
Loop resistance R': 15 ... 150 Q/km; Inductance per unit length L: 0,4 ... 1 mH/km
Capacitance per unit length C*: 80 ... 200 nF/km
(C’ = C’ line/line + 0,5 G’ line/screen if both line are floating)
(C’ = C’ line/line + C’ line/screen if the screen is connected to one line)
Length of spur cable: max. 30 m
Length of trunk cable: max. 1 km
Length of splice : max. 1 m

WARNING

- Substitution of components may impair Intrinsic Safety
- To prevent ignition of flammable or combustible atmospheres, disconnect power before servicing or read,
understand and adhere to the manufacturer's’live maintenance procedures.

Stamp Company :

Stamp Certification Institute :

Signature :

Remarks :
Model EXA DO202S-F
Model EXA DO202S-P

No revision to drawing without prior
FM Approval

Title : FM Control Drawing DO202S-F & DO202S-P (Intrinsic safe Fisco

concept)

Number : FF1-D0O202S-00

Page : 70f 10

YOKOGAWA EUROPE B.V.

Revision : 1.0

Date : 17/08/2005
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Installation and Wiring 3-13

FM Approved
barrier

certified
_ Terminator

Poc (PY) < 1,2W
Ca = 737pF+ Ceable
La 3 2,64H - Leablc

T4 for ambient temp. <55 °C
T6 for ambient temp. €40 °C

Division 1
Unclassified Location Classified Location

s Sensor(s) are of a passive type to be regarded as 'simple apparatus', devices which
neither store nor generate voltages over 1.5 V, currents over 0.1 A, power over 25 mW or
energy over 20 uJ, or are FM Approvals entity approved and meet connection
requirements.

s Electrical data of the EXA DO202S-F & DO202S-P :

- Supply circuit:

Maximum input voltage Vmax=24 V

Maximum input current Imax=250 mA

Maximum input power Pi=1.2 W

Effective internal capacitance Ci=737 pF; Effective internal inductance Li=2.6 pH.
- Sensor input circuit:

Maximum output voltage Vi=14.4 V; Maximum output current t=22 mA;

Maximum output power Po=187mwW

Maximum allowed external capacitance Ca=659 nF

Maximum allowed external inductance La=70 mH

* Any FM Approved barrier may be used that meets the following requirements:
VacorVit<24V
loc or It < 250 mA
PocorPt<1.2W
Ca = 737 pF + Ccable; La = 2.6 uH + Lcable

When installing this equipment, follow the manufacturer’s installation drawing.
Installation should be in accordance with ANSI/ISA RP 12.06.01 “Installation of Intrinsically
Safe Systems for Hazardous (Classified) Locations” and the National Electrical Code
(ANSI/NFPA 70).
Associated apparatus connected to the barrier must not use or generate more than
250 Vrms or Vdc.

¢ Resistance between Intrinsically Safe Ground and earth ground must be less than 1.0
Ohm.

WARNING
- Substitution of components may impair Intrinsic Safety
- To prevent ignition of flammable or combustible atmospheres, disconneact power
before servicing or read, understand and adhere to the manufacturer's’live
maintenance procedures.

Stamp Company :

Stamp Certification Institute :

EXA [ 7 .Sensor
DO202S-F & Connections
DO2028-P Max. cablelength: 60 mtr.
FM Class |, DIV. 1, Group ABCD Cable dia. : 3...12 mm.

Signature :

Remarks :
Model EXA DO202S-F
Model EXA DO202S-P

No revision to drawing without prior
FM Approval

Title : FM Control Drawing DO202S-F & DO202S-P (Intrinsic safe Entity

concept)

Number : FF1-D0O202S-00

Page : 8 of 10

YOKOGAWA EUROPE B.V.

Revision : 1.0

Date : 17/08/2005
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3-14 Installation and Wiring

FM Approved
FM Approved _ Terminator
Power Supply _ R =90..100Q
Voc < 32VDC _ C=0.22pF
: Connections
D02028-D Max. cablelength: 80 mtr,
_ FM Class I, DIV. 2, Group ABCD Cable dia.: 3...12 mm.
T4 for am temp. < 55 °C
| 78 for amoient toma, < 40 °C
I Division 2
'
Unclassified Location Classified Location

Sensor(s) are of a passive type to be regarded as 'simple apparatus', devices which neither store nor
generate voltages over 1.5 V, currents over 0.1 A, power over 25 mW or energy over 20 pJ, or are FM
Approvals entity approved and meet connection requirements.

Electrical data of the EXA DO202S-B & DO202S-D :

- Supply circuit: Vmax=32 V; Pi=5.32 W; Ci= 737 pF; Li= 2.6 uH

- Sensor input circuit: Vi=14.4 V; It=22 mA; Ca=3,5 pF; La=170 mH

When installing this equipment, follow the manufacturers installation drawing.

Installation shall be in accordance with Article 501.4(B) of the National Electrical Code (ANSI/NFPA 79).
Nonincendive field wiring may be installed in accardance with Article 501.4(B)(3)

Grounding shall be in accordance with Article 250 of the National Electrical code.

WARNING

- Substitution of components may impair sul y for Division 2.

- Do not remove or replace while circuit is live unless area is know to be non-hazardous

- Explosion Hazard — Do not disconnect equipment unless area is know to be non-hazardous

- Do not reset circuit breaker unless power has been removed from the equipment or the area is know to be non-
hazardous

Stamp Company :

Stamp Certification Institute :

Signature :

Remarks :
Model EXA DO202S-B
Model EXA DO202S-D

No revision to drawing without prior
FM Approval

Title : FM Control Drawing DO202S-B & DO202S-D (Non-incendive FNICO

concept)

Number : FF1-D0O202S-00

Page : 9 of 10

YOKOGAWA EUROPE B.V.

Revision : 1.0

Date : 17/08/2005
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Installation and Wiring 3-15

FM Approved
FM Approved _ Terminator
Power Supply _ R =90..100Q
Voc < 32VDC _ C=0.22pF
_ EXA Sensor
_ DO202S-B & Connections
00202s8-D Max. cablelength: 80 mtr,
_ FM Class |, DIV. 2, Group ABCD Cable dia.: 3...12 mm.
T4 for am temp. < 55 °C
| 78 for amoient toma, < 40 °C
I Division 2
'
Unclassified Location Classified Location

Sensor(s) are of a passive type to be regarded as 'simple apparatus', devices which neither store nor
generate voltages over 1.5 V, currents over 0.1 A, power over 25 mW or energy over 20 pJ, or are FM
Approvals entity approved and meet connection requirements.

Electrical data of the EXA DO202S-B & DO202S-D :

- Supply circuit: Vmax=32 V; Pi=1.2 W; Ci= 737 pF; Li= 2,6 pH

- Sensor input circuit: Vi=14.4 V; It=22 mA; Ca=3,5 pF; La=170 mH

When installing this equipment, follow the manufacturers installation drawing.

Installation shall be in accordance with Article 501.4(B) of the National Electrical Code (ANSI/NFPA 79).
Nonincendive field wiring may be installed in accardance with Article 501.4(B)(3)

Grounding shall be in accordance with Article 250 of the National Electrical code.

WARNING

- Substitution of components may impair sul y for Division 2.

- Do not remove or replace while circuit is live unless area is know to be non-hazardous

- Explosion Hazard — Do not disconnect equipment unless area is know to be non-hazardous

- Do not reset circuit breaker unless power has been removed from the equipment or the area is know to be non-
hazardous

Stamp Company :

Stamp Certification Institute :

Signature :

Remarks :
Model EXA DO202S-B
Model EXA DO202S-D

No revision to drawing without prior
FM Approval

Title : FM Control Drawing DO202S-B & DO202S-D (Non-incendive Entity

concept)

Number : FF1-D0O202S-00

Page : 10 of 10

YOKOGAWA EUROPE B.V.

Revision : 1.0

Date : 31/01/2005
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4-1 Operation: Display Functions and Settings

4. Operation; Display Functions And Setting

4-1. Operator interface

This section provides a survey of the operation of

the EXA operator interface. The basic procedures

for obtaining access to the three levels of operation
are described briefly. For a step-by-step guide to
data entry, refer to the relevant section of this user’s
manual. Figure 4-1 shows the EXA operator interface.

LEVEL 1: Maintenance

These functions are accessible by pushbutton
through a flexible front cover window. The functions
make up the normal day-to-day operations that an
operator may be required to complete. Adjustment
of the display and routine calibration are among the
features accessible in this way. (See table 4-1).

Table 4-1. Operations overview

LEVEL 2: Commissioning

A second menu is exposed when the EXA front cover
is removed and the display board is revealed. Users
gain access to this menu by pressing the button
marked * in the lower right of the display board. This
menu gives access to the service menu.

(See table 4-1).

LEVEL 3: Service

For more advanced configuration selections, press
the button marked *. Now push the “Yes” button.
Selecting and entering “Service Code” numbers in
the commissioning menu provide access to the more
advanced functions. An explanation of the Service
Codes is listed in chapter 5 and an overview table is
shown in chapter 11.

Routine Function Chapter
AIR.CAL Callibration in air (prefered method) 6
Maintenance CALIB H20.CAL Calibration in aeratid water 6
SENS Manual sensitivity calibration 6
ZERO Manual zero calibration 6
DISP Read auxilary data or set message display 4
M.TEMP Adjust manual temperature 5
M.PRESS Adjust manual pressure 5
Commissioning OUTPUT Adjust the output range 5
SET HOLD Activate the hold function 5
Service
(acces to coded entries SERVICE Fine tune the specialized functions of the transmitter 5
from the commissioning level)

Note: All three levels may be separately protected by a password. See Service Code 52 in chapter 5 Service

Code table for details on setting passwords.
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Operation: Display Functions and Settings 4-2

Main display

Fail flag Menu pointer flags

Message display

| )
| \n i I’I’l |
| BERRRE T

Commissioning
function menu

Key prompt flags AN

Selection keys x}_\ YES NO

YES : Accept setting C ) C D)

I
plppm | |
[ —
| %sat |
OUTPUT
[ A J[ENT] : ngLPLAY | SET HOLD
»|HOLD SERVICE -
| Commissioning mode
| access key
MODE | *
C |

NO : Change setting

ENT

>
Adjustment keys //+/f_) C
>

: Choose digit to
adjust
A Adjust digit
ENT : Confirm change

| EXADO=20= YOKOGAWAY

y O |
_____ |

Measure/Maintenance
mode key

Broken line indicates area that can be
seen through front cover

Figure 4-1. DO202 operator interface
4-2. Explanation of operating keys

MODE key
This key toggles between the measuring and
maintenance modes. Press once to obtain
access to the maintenance function menu.
CALIB
DISP
Press again to return to the measuring mode.

YES/NO keys
These are used to select choices from the
menu.
YES is used to accept a menu selection.
NO is used to reject a selection, or to
move ahead to the next option.

DATA ENTRY keys ([ » | A ][ENT])

[» | Is used as a “cursor” key. Each press
on this key moves the cursor or flashing
digit one place to the right. This is used
to select the digit to be changed when
entering numerical data.

A | |s used to change the value of a selected
digit. Each press on this key increases the
value by one unit. The value can not be
decreased, so in order to obtain a lower
value, increase past nine to zero, then
increase to the required number.

ENT] \When the required value has been set
using the [ » Jand [ A keys, press to
confirm the data entry. Please note that the
EXA does not register any change of data
until the ENT key is pressed.

@key This is the commissioning mode key. It is
used to obtain access to the commissio-

ning menu. This can only be done with the
cover removed or opened. Once this button
has been used to initiate the commissioning
menu, follow the prompts and use the other
keys as described above.

4-3. Passcode protection

In Service Code 52, passcode protection can be set
for each one of the three operating levels, individually.
This procedure should be completed after the

initial commissioning (setup) of the instrument. The
passcodes should then be recorded safely for future
reference.

When passcodes have been set, the following
additional steps are introduced to the configuration
and programming operations:

Maintenance

Press MODE key. The display shows 000 and *PASS*
Enter a 3-digit passcode as set in Service Code 52 to
obtain access to the Maintenance Mode.

Commissioning

Press ] key. The display shows 000 and *PASS*
Enter a 3-digit passcode as set in Service Code 52 to
obtain access to the Commissioning Mode.

Service

From the commissioning menu, select *Service by
pressing YES key. The display shows 000 and *PASS*
Enter a 3-digit passcode as set in Service Code 52 to
obtain access to the Service Mode.

Note: See Service Code 52 for the setting of
passcodes.
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4-3 Operation: Display Functions and Settings

4-4. Display examples some service codes, or by choices made in the
commissioning menu.
The following pages show the sequence of button

presses and screens displayed when working in The following deviations are possible:
some standard configurations. More or less options * [tem marked is omitted when switched off in
will be made available by the configuration of commissioning mode.

4-5. Display function (default)

[ ——— N N
| woe | | Cell current "’ "’ "
oo | Lo k=
| -’ ‘an' ‘e Ty M
: L’ ’-’ ’-’ ’-’ oo : HoTH fH e s
| R B K B e 2 | (2, ey -
| ! . Crc
: YES NO 1 MODE : * sen(ssllt(l)‘gtey) ’_’. ’_’ ’-’
: ( ) ( ) ( ) /:\C)) QSESEVESNO LA
O o o | B
|lExAEo=c= voxoaawae,) arr |
______________ Zero current s -
) () (L
[ATAIA 7 7] vesno ISPLA
vivivi £ Iy
[NO|—
oari- ori-
oo, S ameer | (T
Vi reL g = 11
MODE | o Mi
oarc emperatore | LITTLC
Ik ey HLIH
LI_HIL I_H vEs|| NO ga:—\'&:&"ﬁ‘)’" L_IEI’B LIIL ves| NO B DISPLA
_ .mi ] 4_&.&3 ]
’- ’ '- Output ’-" ”-
O VES O
_Z7_Z— l7 ID YES|| NO DISPLAY EEmH YES| NO DISPLA|

s T

onc | * —_— o
O vEs o waturation Lo
M 7’ E II\/II ,D ves| No ?EE&E&}E I_:I Z D//D vEs| No DISPLA]
— g\&li — L [Nno]—
orc |* we | OAC
Lo O
/\7 PE/E 55 ves|[no ?EE;;?JE‘}: P P M ves|[no A
] [No] =
Process '-’ ’-’ '-
pressure _’, ’_’ ’_’ i
IIZ] [I_:[I [(/[D ves|| NO »||DISPLAY
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5. PARAMETER SETTING

Parameter Setting 5-1

5-1. Maintenance mode Calibration Air

Standard operation of the EXA instrument involves H50
use of the maintenance (or operating) mode to set up Sensitivity
some of the parameters.

Zero

Access to the maintenance mode is available
via the six keys that can be pressed through m Hold
the flexible window in the instrument cover.

Press the MODE-key once to enter this dialog mode.

Note: At this stage the user will be prompted for pass

code where this has been previously set up in service

code 52 in chapter 5. Display

Manual temperature

Manual pressure

YN 5-1-1. Manual activation of hold

See “calibration” section 6.

See “calibration” section 6.
See “calibration” section 6.

See “calibration” section 6.

Manually switch on/off
“hold” (when enabled in
commissioning menu).
See adjustment procedure
5-2-2.

See “operation” section 4.

See “manual temperature
adjustment” section 5.1.1.

See “manual pressure
adjustment” section 5.1.2.

ooo.
BAAH .

- %sat

|
|
|
|
YES| »é‘:f :
050 8 B R e B | o,
|
|
|
|
|

*
) (D)
s N e N ans N
ExASo=D=_ voxouwee,
J
[NO] ¢ [NO] IFRorD
(oJd 7 7 7
IA33 A7
[AL T Jrs caLiBRATE o)
NO|
i =
(037 (033 o33
(L0 =ovesey (L (1 [F=ess (L (1 ...
/_/UL-Z] YES| NO YES|[ NO . /UUDLI_
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5-2 Parameter Setting

5-1-2. Manual temperature adjustment

L ..

PPB
%SAT
cAL
DISPLAY

HOLD

CALLY
2x
\/
Iy YES
Lo —

Manual temperature
Set using >, A ,ENT keys.

ICr
L

ITEIA%D. DL,_ [> ][ A J[ENT)

5-1-3. Manual pressure adjustment

PPM
PPB

DISPLAY

HOLD

Set using >, A ,ENT keys.

% sat process (process pressure)

YES

Calibration pressure
Set using >, A ,ENT keys.
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5-2. Commissioning mode

In order to obtain peak performance from the EXA
converter, you must set it up for each custom
application. Refer to section 1-4 for standard
configurations and options.

m Output range: mA output is set as default

m Hold

to 0 - 20ppm.

For enhanced resolution in more
stable measuring processes, it may
be desirable to select for example

5-10 ppm range.

The EXA DO202 transmitter has the
ability to “HOLD” the output during
m 5-2-1 Output range

Parameter Setting 5-3

maintenance periods. This parameter
should be set up to hold the last
measured value, or a fixed value to
suit the process.
Service This selection provides access to the
service menu.

What follows are pictorial descriptions of typical
frontplate pushbutton sequences for each
parameter setting function. By following the simple
YES/NO prompts and arrow keys, users can
navigate through the process of setting range,
setpoints, hold, wash and service functions.

______________ \\ s ~N
:/ mope : 57771
i yuyn] | oo
ooog | X 5970
BB K e S | (s
|
| | %
| YES NO MODE | *
D « )1( ) I D
| > A ENT | ) .
: )y C DO C DO :
FovAnaEns VoKecAwie, 71
Ll
A =R a—
i v
- When bbb or %sa Iy
% E?:éﬁm%ein %%Zg 5% . t Lo Ll
a similafr waytgo plpm. I X IL_/IID//D g
J —_—
= 7T
Lol
¥OHTE e ¥HEM el ¥ X JY/q Sy
no| [ves| || [[a]
7101 > 01
2 L
KHOL DD = ¥  YmH wl X JY/5 o |
— A jivei
5t 711
Coo [N N |
¥LSER) e ¥ lmH w | X Y0 o |
—] | ——
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5-4 Parameter Setting

I 5-2-2. HOLD

mooe | |
oo |

gooo .|
AR5 |

YYy
BR
&3

A  ENT
O o o |

| (T
(L
— AH mH
XOUTR A A —
) Li
1 KH mH
XHOLT = KH OFF = @*
— T Lt
KH mH
*SER) t=te ¥H [N = Set HOLD "fixed value"
T RH ST | RH FLye
HOLD active
Lzﬁhgeasured
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5-2-3. SERVICE

Parameter Setting 5-5

‘
J

ooog
GEEG
[T,

AL
| DISPLAY
[ CATENT Jkoin

YYvYY
B
3|

SET HOLD
SERVICE

*

(@)

|
|
|
|
|
: OUTPUT
|
|
|
|
|

> A
o CO

El
—o |

XOUTP =

B Y —

XHOLD ==

Polarization voltage
and sensitivity.
Set using >, A ,ENT keys.

Example: Service Code 01
Select Sensor Type

]
LI for galvanic sensor

|
I for polarographic
With the >,A ,ENT keys

I |
R |

ENT

T_HIII_”L_ > A ENT»

*\

b

L [no]

U

YES

TC 7
— (L A
" ORSENT e
”-” ENT]
¥CODE. wiven| HSTHPE vice
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5-6 Parameter Setting

5-3. Notes for guidance in the use of service coded settings

5-3-1. Parameter specific functions

Code 1 *S. TYPE
*V POL
*SENS

Code 4 *SAL.TY

“[CH

Select 0 for DO30G sensor or any other galvanic sensor. Select 1 for Oxyferm,
Oxygold and other polarographic sensors.

Set the polarization voltage of the connected sensor (only for polarographic sensors).
Set the sensitivity of the connected sensor.

Enable or disable compensation. This function is particularly useful when measuring
in estuarine or brackish waters.

Set level for salinity compensation.

5-3-2. Temperature functions

Code 10 “T.SENS

Code 11 “T.UNIT

Code 12 “T.ADJ.

Code 13 “T.MAN.

Select temperature sensor to suit the measuring probe. The default selection is the
22k NTC sensor. Refer to the instructions deliveredwith the DO sensor to check
which temperature sensor is used.

Select °C or °F for temperature display.

Adjust offset in temperature measurement when the sensor is at a stable known
value.

Enable and set manual temperature compensation.

5-3-3. Calibration functions

Code 20 *AT.SEC
*AZ.PPM

*AZ.PPB
*AZ.SAT
*AS.PPM

Code 21 “Z.CAL
“ZLIM

Code 22 *ZERO
*SENS

IM 12J6C3-E-E

Set stability parameters for calibration. A greater time, and/or a smaller step gives
greater stability before a calibration can be accepted. Use caution, however, to
avoid

very long calibration times.

Normally not necessary, zero calibration can be enabled when required.
Zero check limit.

Calibration values can be entered from independent (laboratory) data.
The sensitivity is the increase of the cell current per ppm ans is specified in nA/ppm
at 25°C (77°F).

Sensor nominal sensitivity (NnA/ppm at 25°C)
DO30(G) 450

OXYFERM 7.5

OXYGOLD 35



Parameter Setting 5-7

Code |Display Function Function detail \ X \Y \Z \Default values
Parameter Specific functions
01 *S. TYPE Sensor type Galvanic 0 1
Polarographic 1
*V.POL (Polarographic) 0.675V
Polarization Voltage
*SENS Sensor sensitivity 7.5 "/ppm
04 *SAL.TY Salinity comp. Compensation disabled 0 0
Compensation enabled 1
*[Cl-] NaCl conc. Concentration in g/kg water: 0.0
range 1 t0 99.9 g/kg
05-09 Not used
Code |Display Function Function detail ‘ X ‘Y ‘Z ‘Default values
Temperature Measuring Functions
10 *T.SENS Temp. Comp. Pt1000 RTD (DO30G) 0 1
22k NTC (Oxyferm) 1
Pb36 = 2k2 NTC (DO30) 2
11 *T.UNIT Temp units Celsius 0 0
Fahrenheit 1
12 “T.ADJ Temp adjust Adjustment +/- 7.5 °C or +/- 13.5 °F
13 *T.MAN Manual TC Automatic temperature comp 0 0
Manual temp compensation 1 25 °C/ 77 °F
14-19 Not used
Code |Display Function Function detail ‘ X ‘Y ‘Z ‘Default values
Calibration Settings
20 *AT.SEC Stabilization Stabilisation time range 5- 600 s 60 s
Step DO step change range 0-50 ppm 0.1 ppm (AZ.ppm)
AZ.PPM 0-1999 ppb 1 ppb (AZ.ppb)
(PPB or SAT) 1.0 % SAT (AZ.SAT)
AS.PPM 0-600 %SAT 0.1 ppm (AS.ppm)
(always PPM)
21 *Z.CAL Zero calibration Zero calibration disabled 0 0
Zero Calibration enabled 1
*Z.LIM Zero check limit Zero check limit (galv.)
0-19.99 pA 19.99 pA
Zero check limit (polar.)
0-199.9 nA 199.9 nA
22 *ZERO Zero current Offset range, 0nA
+Zero Check Limit
*SENS Sensitivity entry Sensitivity range 1-1999 mw/_ . 7.5 nA/ppm
23-29 Not used
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5-8 Parameter Setting

YN 5-3-4. mA output functions

Code 31 OUTP.F For the DO202 the output may be chosen as linear to input, or configured in a
21 point table to a particular linearization. Enable the table setup in code 31, and
configure the table in code 35.

Code 32 BURN Diagnostic error messages can signal a problem by sending the output signals
upscale or downscale (21 mA or 3.6 mA)*. This is called upscale or downscale
burnout, from the analogy with thermocouple failure signaling of a burned-out or
open circuit sensor. The pulse burnout setting gives a 21 mA signal for the first
30 seconds of an alarm condition. After the “pulse” the signal returns to normal.
This allows a latching alarm unit to record the error. In the case of the EXA the
diagnostics are extensive and cover the whole range of possible sensor faults.

* Only when the HART communication is disabled the downscale output signal
is 3.6 mA. When HART communication is enabled the output signal is 3.9 mA.

Code 35 TABLE The table function allows the configuration of an output curve by 21 steps (intervals
of 5%). The following example shows how the table may be configured to linearize
the output with a mA curve.

5-3-5. User interface

Code 50 *RET. When Auto return is enabled, the converter reverts to the measuring mode from
anywhere in the configuration menus, when no button is pressed during the set time
interval of 10 minutes.

Code 51 *P.MAN In maintenance mode the pressure can be entered (M. PRESS).

*P.%
*P.CAL
Code 52 *PASS Passcodes can be set on any or all of the access levels, to restrict access to the
instrument configuration.
Code 53 *Err. xx Error message configuration. Two different types of failure mode can be set.

Hard fail gives a steady FAIL flag in the display.
Soft fail gives a flashing FAIL flag in the display. The call for maintenance is a good
example of where a SOFT fail is useful. A warning that the regular maintenance is
due, should not be used to shut down the whole measurement.

Code 55 *CALL.M Call for maintenance is a contact trigger to signal that the system has been in
service for longer than the set time without calibration. The user can set up to 250
days as a routine service interval.

Code 56 *UNIT Select ppm, ppb or % saturation as the main unit, to suit the application.
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Parameter Setting 5-9

Code |Display Function Function detail ‘ X ‘Y ‘Z ‘Default values
Output Functions
30 Not used
31 *OUTP.F mA output functions Linear 0 0 Linear
Table 1
32 *BURN Burn function No burnout 0 0 No Burn.
Burnout downscale 1
Burnout upscale 2
Pulse burnout 3
33, 34 Not used
35 “TABLE Output table for mA
*0% Linearization table for mA in 5% steps.
*5% The measured value is set in the main
*10% display using the >, A, ENT keys, for
each of the 5% interval steps.
Where a value is not known, that value may
*95% be skipped, and a linear interpolation will
*100% take place.
36-39 Not used
Code |Display |Function Function detail ‘ X ‘ Y ‘ y4 ‘ Default values
User Interface
50 *RET Auto return No return to meas. from HOLD 0 1
Return to meas after 10 min 1
51 *P.MAN Manual pressure  |No manual pressure in maint.mode 0 0
Manual pressure in maint.mode 1
*P.% Enter Manual process pressure 0-999.9 kPa 101.3 kPa
*P.CAL Enter Cal. pressure in maint.mode 0-999.9 kPa 101.3 kPa
52 *PASS Password Direct access to MAINT 0 0.0.0
Pass: 111 for #=1, | MAINT protected by password #
333 for #=2, Direct access to COMM 0
777 for #=3, COMM protected by password #
888 for #=4, Direct access to SERV 0
123 for #=5, SERV protected by password #
957 for #=6,
331 for #=7,
546 for #=8 and
847 for #=9
53 *Err.01 Error setting Callibration not stable Soft fail 0
Calibration not stable Hard fail 1 1 Hard
*Err.02 Zero out of limits Soft fail 0
Zero out of limits Hard fail 1 1 Hard
*Err.07 Temperature sensor open Soft falil 0
Temperature sensor open Hard fail 1 1 Hard
*Err.08 Temp. sensor shorted Soft falil 0
Temp. sensor shorted Hard fail 1 1 Hard
*Err.09 Cell current abnormal Soft falil 0
Cell current abnormal Hard fail 1 1 Hard
*Err.16 Call for maintenance Soft fail 0 0 Soft
Interval time exceeded
Call for maintenance Hard fail 1
Interval time exceeded
55 *CALL.M |E16 setting No call for maintenance 0 0
Call for maint. enabled 1
*CALL .M E16 message after 1- 250 days 250
56 *UNIT PV unit Unit of measurement ppm 0 0
Unit of measurement ppb 1
Unit of measurement % sat. 2
57-59 Not used
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5-10 Parameter Setting

5-3-6. Communication setup

YN code 60 *COMM.
*ADDR.

YN code 61 *HOUR
*MINUT
*SECND
*YEAR
*MONTH
DAY

Code 62 *ERASE

5-3-7. General

Code 70 “LOAD

The settings should be adjusted to suit the communicating device connected
to the output. The communication can be set to HART.

Select address 00 for point to point communication with 4-20mA transmission.
Addresses 01 to 15 are used in multi-drop configuration (fixed 4mA output).

The clock/calendar for the logbook is set for current date and time as reference.

Erase logbook function to clear the recorded data for a fresh start. This may be
desirable when re-commissioning an instrument that has been out of service for a while.

The load defaults code allows the instrument to be returned to the default set up
with a single operation. This can be useful when wanting to change from one
application to another.

5-3-8. Test and setup mode

Code 80 “TEST

The test mode is used to confirm the instrument setup. It is based on the factory
setup procedure and can be used to check the QIC (factory generated test
certificate). To use this test feature it is necessary to have the detail provided only in
the QIS, (Quality Inspection Standard) or the Service manual.

Note: attempting to change data in service code 80 and above without the proper instructions and equipment,
can result in corruption of the instrument setup, and will impair the performance of the unit.
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Parameter Setting 5-11

Code ‘Display Function Function detail ‘ X ‘ Y ‘ y4 ‘ Default values
Communication

60 *COMM.  |Communication Set communication Off 0 1.0 On
Set communication On 1
Communication write enable 0 Write
Communication write protect 1 enable
*ADDR. Network address | Set address 00 to 15 00
61 *HOUR Clock setup Adjust to current date and time using
*MINUT >, A and ENT keys
*SECND
*YEAR
*MONTH
DAY
62 *ERASE Erase logbook Press YES to clear logbook data
63-69 Not used
Code |Display |Function Function detail ‘ X ‘ Y ‘ 4 ‘ Default values
General
70 *LOAD Load defaults Reset configuration to default values
71-79 Not used
Code |Display |Function Function detail ‘ X ‘ Y ‘ 4 ‘ Default values

Test and setup mode

80 *TEST Test and setup Built in test functions as detailed in QIS
and Service Manual
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6-1 Calibration Procedure

6. CALIBRATION PROCEDURE

Calibration of the dissolved oxygen analyzer is
performed in the following situations:

¢ \When a new dissolved oxygen sensor is installed.

¢ \When the membrane is replaced and/or the
electrolyte solution is replaced

* \When the sensor has been disassembled and
reassembled for maintenance

¢ \When the measuring error after cleaning exceeds
the acceptable deviation from reference method

¢ \When error message E16 indicates the need for
maintenance

6-1. General

6-1-1. Calibration methods

There are four methods for calibration of the EXA
dissolved-oxygen analyzer: air calibration, water
calibration, sensitivity and zero (offset) calibration.

Air calibration

This is the most common and easiest way to calibrate
the analyzing system. The calibration is done in AlR.
CAL mode in maintenance level.

Water calibration

This is the traditional way to calibrate dissolved
oxygen analyzers in laboratory environment. .
Accurate results can be obtained if the calibration is
performed carefully. The water calibration may include
a zero calibration if so selected in service code 21.
Normally only a zero check is performed without
calibration, since a good sensor has no zero signal.
Water calibration is not possible in salt water unless
salinity compensation is activated in service code
04. The calibration is done in H20.CAL mode in
maintenance level

IM 12J6C3-E-E

Note: In normal industrial environments better results
are obtained with air calibration, which is
therefore the recommended method.

Manual calibration

This is a calibration method whereby the sensor is
not exposed to a calibration fluid, but is calibrated
by comparison with a reference method. This
reference method is normally a laboratory analysis
of the water sample: either by lodometric titration
according 1ISO 5813 or an electrochemical method
according 1SO 5814,

The calibration is done in SENS/ZERO mode in
maintenance level.

6-1-2. Diagnostic functions performed during
calibration

The calibration is a semi-automatic calibration,
which means that the sensor output is used for
calculation of sensor parameters after the readings
have stabilized. The criteria for stabilization are set in
service code 20. If stable readings are not achieved
within one hour error E1 message will appear on the
display and the procedure is aborted.

The calculated sensor parameters are compared
with preset tolerances and if these conditions are not
met, Error E2 (Zero Error) or E3 (Sensitivity Error) will
be signalled.

Notes:

1. Error messages that appear initially indicate
inadequate settings of the diagnostic variables
in service codes 01, 20 and/or 22.

2. Patience improves the accuracy of calibration.
When the EXA prompts the user that the
preset criteria are met by showing CAL.END
message it only means that the minimum
criteria are met. When the signal still changes
after this initial acceptance, EXA will automatically
update the sensor characteristics with the new
information.



Calibration Procedure 6-2

6-2. Calibration procedure using air calibration (a convenient way to accomplish this environment is
method to place the sensor in an empty bucket).

6-2-1. Preparation Note: If sensors are used without temperature
Move the sensor to a maintenance site and wash compensating element, the temperature

off any dirt on the membrane. Lightly wipe off any must be adjusted to ambient temperature in
remaining water from the membrane with a soft service code 13.

tissue.

Expose the sensor to the air in an environment where
there is no temperature change and no wind

6-2-2. Procedure for air calibration

12J6B2-22

Press the MODE key. CALIB appears in the display, and the
YES/NO key flags flash. Press YES.
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6-3 Calibration Procedure

6-3. Calibration procedure using water
calibration method

6-3-1. Preparation

Move the sensor to a maintenance site and wash

off any dirt on the membrane. Lightly wipe off any
remaining water from the membrane with a soft
tissue.

Prepare the necessary equipment and reagents to be
used for the span and (if required) zero calibration.

Equipment for span calibration includes:

e Beaker or bucket

e Magnetic stirrer or other means of agitating the water

e Demineralized water or salty process water if salinity
compensation is activated

e Air supply pump (aguarium pump)

e Glass diffuser to generate small air bubbles

Note: It takes 15 to 30 minutes of aeration before
it can be assumed that the water is fully
saturated with air.

Reagent for zero calibration:
e Sodium sulfite
e demineralized water

6-3-3. Procedure for water calibration

The zero oxygen solution contains 20- 30 grams of
sodium sulfite per liter.

6-3-2. Calibration operation

(water calibration method)

If both zero and span calibration are used, it is
better to start with span calibration in spite of normal
calibration sequence with analog instrumentation.
Otherwise the sensor must be rinsed off carefully to
prevent ingress of oxygen absorbing sulfite in the
aerated water.

Note: Zero calibration in the sodium sulfite solution
takes a long time. Even after CAL.END prompt
it is necessary to wait 40-50 minutes before
zero adjustment can be made. Otherwise
calibration errors are introduced in the
measurement. It is recommended not to do a
zero calibration, but a zero check only. A good
clean sensor does not have a zero current and
does not require zero calibration. If the sensor
has a substantial zero current, the sensor has
to be disassembled, cleaned and filled with
fresh electrolyte solution and a new membrane
has to be fitted.

Press the MODE key. CALIB appears in the display, and the
YES/NO key prompt flags flash. Press YES.
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Calibration Procedure 6-4

6-4. Calibration procedure using manual The following precautions must be taken into

calibration method account:
® The sample must be analyzed directly after

sampling to avoid change of dissolved oxygen
concentration or temperature after sampling
¢ The reference standard must be analyzed with

6-4-1. Preparation

A. Cleaning
Confirm that the readings of the analyzer are a laboratory meter that is calibrated prior to
stable and measured with a clean sensor. sample analysis
® The reference method must be calibrated with
Otherwise move the sensor to a maintenance site the same calibration data as specified in ISO
and wash off any dirt on the sensor membrane 5814 to avoid indiscrepancies
Move the sensor back to the process water and
wait for the readings to stabilize. Most important calibration data are:
Dissolved oxygen concentration at saturation
B. Sampling conditions as function of temperature, barometric
The manual calibration procedure involves pressure, altitude and salinity.
adjustment of the readings to a reference standard.
Normally this reference is a laboratory These data are included in this manual for
measurement that analyses a sample that must be reference and verification of correct calibration of
identical to the sample measured with the on-line reference analyzers. DO202 has taken all these
analyzer. variables into account during the semi-automatic

calibration methods.

6-4-2. Procedure for manual slope (sensitivity) calibration

ESKADO=26=
MODE
- - Select the flashing digit with the =1 key.
oo
L’ ’—l ’—’ ’—’ E& ” "” ” Increase its value by pressing the &1 key
L RSN o=
NE NY ves][wo When the correct value is displayed,
press ENT to enter the change.
YES NO
o CO
> A ENT
C D) C D C D
YOKOGAWA ¢ VES
’ " ’ Press YES to return to the
’_ l’_’ measuring mode. (Single Point
- - djustment only)
CTO0OT YEs | NO o a
R
‘ ‘ - N —
it
{} a e e\ |
24500
//-” ""” After briefly displaying WAIT
er briefly displaying ,
-— - the displ t t
FOANGE oot ot
E ft
>
A4
M7 T e 7T L
N [ R Y N =N (L
II__IHIIQIA\IIEE ENT " II| II__IHIII;IIA\IIII_TIE ENT " IL_IH_”L‘EII\VI_Z;I vEs e ™
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6-5 Calibration Procedure

6-4-3. Procedure for manual zero (offset) calibration

MODE

™
Ry

CAL |
DISPLAY
- HOLD

YES|| NO

354

~

NN
AN

D

YES

-
—

myy

ENT

~[EnT=)

[
LIHI IN L

=

Select the flashing digit with the =1 key.

Increase its value by pressing the a1 key.

When the correct value is displayed, press ENT to enter the change.

After briefly displaying WAIT,
the display returns to
the normal readout.

Press YES to return to the
measuring mode. (Single Point
adjustment only)
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Callibration Procedure 6-6

Table 6-1. Solubility of oxygen (mg/l) in water as a function of temperature & salinity (ISO 5814)

Temp | Solubility of oxygen in water in equilibrium Correction to be substracted for each degree of salinity
with air expressed in grams per kilogram of total salts in water
@101.325kPa[p0.] [ApO,]
°C mg/l (ppm) mg/l (ppm)
0 14.62 0.0875
1 14.22 0.0843
2 13.83 0.0818
3 13.46 0.0789
4 13.11 0.0760
5 12.77 0.0739
6 12.45 0.0714
7 12.14 0.0693
8 11.84 0.0671
9 11.56 0.0650
10 11.29 0.0632
11 11.08 0.0614
12 10.78 0.0593
13 10.54 0.0582
14 10.31 0.0561
15 10.08 0.0545
16 9.87 0.0532
17 9.66 0.0514
18 9.47 0.0500
19 9.28 0.0489
20 9.09 0.0475
21 8.91 0.0464
22 8.74 0.0453
23 8.58 0.0443
24 8.42 0.0432
25 8.26 0.0421
26 8.11 0.0407
27 7.97 0.0400
28 7.83 0.0389
29 7.69 0.0382
30 7.56 0.0371

Table 6-2. Solubility of oxygen (mg/l) at various temperatures Table 6-3. Solubility of oxygen (mg/l) of sea water & fresh

and elevations (based on sea level barometric pressure of

water (based on sea level barometric pressure of 760 mm Hg)

760 mm Hg)

Temp Elevation (metres above sea level) Temp Solubility

°C 0 | 300 | 600 | 900 [1200 [1500 |1800 Seawater Fresh water
0 14.6 |14.1 |183.6 |13.2 |12.7 [12.3 | 11.8 °C mg/l (ppm) mg/l (ppm)
2 13.8 [13.3 (129|124 120|116 |11.2 0 11.97 14.62
4 13.1 [12.7 [12.2 {119 [11.4[11.0 |10.6 2 11.36 13.84
6 12.4 112.0 [11.6 [11.2[10.8 |10.4 | 10.1 4 10.82 13.13
8 11.8]111.4[11.0 106 |10.3| 99| 9.6 6 10.29 12.48

10 11.3]110.9 [10.5[10.2| 98| 95| 9.2 8 9.84 11.87

12 10.8 |10.4 [10.1 | 97| 94| 91| 8.8 10 9.43 11.33

14 10.3] 99| 96| 93| 9.0| 87| 83 12 9.05 10.83

16 99| 95| 92| 89| 86| 83| 8.0 14 8.69 10.37

18 95| 92| 89| 86| 83| 80| 7.7 16 8.37 9.95

20 91| 88| 85| 82| 79| 77| 74 18 8.06 9.54

22 87| 84| 81| 78| 76| 73| 7.1 20 7.77 9.17

24 84| 81| 78| 76| 73| 7.1] 6.8 22 1.48 8.83

26 81| 78| 76| 73] 70| 68| 6.6 24 7.21 8.53

28 78| 75| 73| 70| 6.8| 6.6 | 6.3 26 6.93 8.22

30 75| 72| 70| 68| 65| 6.3]| 6.1 28 6.67 7.92

32 73| 71| 68| 66| 6.4| 6.1] 59 30 6.41 7.63

34 711 69| 66| 64| 6.2] 6.0| 58

36 68| 66| 63| 6.1 59| 57| 55

38 66| 64| 62| 59| 57| 56| 54

40 64| 62| 6.0] 58] 56| 54| 5.2
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7-1 Maintenance

7. Maintenance

It is important for maintaining the measurement
accuracy of the EXA DO series of wire dissolved-
oxygen metering system to perform inspection and
maintenance at fixed intervals. It also serves to
prevent problems from arising.

This chapter describes daily inspection and
maintenance for the purpose of maintaining system
performance.

7-1. Overall dissolved-oxygen metering system

Tables 7-1 and 7-2 show the inspection and
maintenance items for equipment composing
dissolved-oxygen metering system. The procedure of
inspection and maintenance for the dissolved-oxygen
transmitter is described in Section 7-2. For inspection
and maintenance of the sensors and holders, see
each instruction manual respectively.

7-1-1. Inspection and maintenance to be
implemented periodically

Table 7-1. shows the items which are recommended
to be inspected and maintained periodically.

7-1-2. Inspection and maintenance to be
implemented on occasion

Occasionally implement the maintenance that is
not directly related to measurement functions and
maintenance associated with errors.

Table 7-1. Iltems for periodic inspection and maintenance of dissolved-oxygen metering system

surface and replacement of electrolyte

c. Replacement of membrane assembly

Instrument or apparatus Item Recommended Interval
All equipment a. Calibration a. 1 to 2 months
Dissolved-oxygen sensor a. Cleaning of membrane a. 1 to 2 months

b. Polishing of silver electrode b. 6 to 8 months

. 6 to 8 months

valve for cleaning utility

Dissolved-oxygen transmitter a. Inspection of temperature indication a. 6 months
(error check)
Float holder a. Sweeping of winch mechanism a. (depends on installation environment)
Immersion holder a. Inspection of sensor holding O-ring a. 6 months
b. Sweeping of cleaner nozzle b. 1 to 2 months
c. Inspection for leakage from the solenoid c. 6 months

7-2. Periodic maintenance for the EXA D0O202
converter

The DO202 transmitter requires very little periodic
maintenance. The housing is sealed to IP65

(NEMA 4X) standards, and remains closed in normal
operation. Users are required only to make sure the
front window is kept clean in order to permit a clear
view of the display and allow proper operation of the
pushbuttons. If the window becomes soiled, clean it
using a soft damp cloth or soft tissue. To deal with
more stubborn stains, a neutral detergent may be used.

Note: Never used harsh chemicals or solvents. In the
event that the window becomes heavily stained
or scratched, refer to the parts list (Chapter 9)
for replacement part numbers.

When you must open the front cover and/or glands,
make sure that the seals are clean and correctly fitted
when the unit is reassembled in order to maintain the
housing’s weatherproof integrity against water and
water vapor. The DO measurement uses small signal
currents and may otherwise be prone to problems
caused by exposure of the circuitry to condensation.

Table 7-2. ltems for occasional inspection and maintenance of dissolved-oxygen metering

Faulty phenomenon

System content of inspection

Error E2 occurrence

Check whether the dissolved-oxygen sensor membrane is contaminated or not.
Check whether the nozzle is clogged or not.

Error E3 occurrence
electrolyte.

Polish the silver electrode surface of the dissolved-oxygen sensor and replace the

It is difficult to see the inside of the converter
through the window

Wipe off the dirt on the transparent window using tissue paper or
the like. (Use detergent for hard-to-clean dirt.)
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8. Troubleshooting

Troubleshooting 8-1

This chapter describes the countermeasures for
failures, classifying the cases into three categories:

8-1. Measures in the case of transmitter

dissolved-oxygen transmitter failure, detection of

failure with the self-diagnosis function, and abnormal
measured values. The causes for abnormal measured
values are not limited to equipment failures. If an
abnormal phenomenon occurs, first check the

following items:

e |s the property of the measuring solution different

from normal?

e |s the dissolved-oxygen sensor properly installed?

operation failure

If the operation keys do not operate smoothly or
the display fails (e.g., a missing character segment),
repair of the printed circuit board (digital board) or
replacement with a new one is required.

After the printed circuit board is replaced, operation

checks and parameter settings are necessary.

Contact Yokogawa and request board-replacement

work.

8-2. Measures in the case of failure (Error) detection

Table 8-1. Measures in the case of failure (Error) detection

Error | Generation Error Content and Causes Measures

No. | Mode

E1 AIR.CAL mode Stability failure Eliminate the causes and press the
H20. CAL mode Even after an hour has elapsed, the (NO) key to perform re calibration.

measured value change does not decrease

within the set value of Appm

e Sensor temperature changes.

¢ Dissolved-oxygen of the calibration solution changes.
e The value of Appm is not suitable.

E2 |H20. CAL mode Zero error failure Clean the sensor membrane and
MAN.CAL mode The zero error exceeds the set range recalibrate. If the error is detected again,
(ZERO) e Dirt sticks to the sensor membrane. replace the electrolyte and the membrane.

* Membrane abnormality. Electrolyte degradation.

E3 |AIR.CAL mode Sensitivity failure Clean the sensor membrane and
H20. CAL mode The sensitivity exceeds the range of recalibrate. If the error is detected again,
MAN.CAL mode 1-1999 nA/ppm. replace the electrolyte and the membrane.
(SENS) e Dirt sticks to the sensor membrane.

e Membrane abnormality. Electrolyte degradation.
E7 | Al modes Measured temperature failure (too high) Examine the temperatures of the
It exceeds 150.0 °C (302 °F). measuring solution and sensor and the
e Measuring solution temperature is high CODE 10 setting
e CODE 10 setting is not correct Examine the sensor cable connection
e Sensor cable wiring failure status.
e Temperature sensor has failed If the temperature sensor fails (abnormal
resistance), replace the sensor.

E8 | Al modes Measured temperature failure (too low) Examine the temperatures of the

It falls below -20 °C (or -4 °F). measuring solution and sensor

e Measuring solution temperature is low and the CODE 10 setting.

e CODE 10 setting is not correct Examine the sensor cable connection

e Sensor cable wiring failure status.

e Temperature sensor has failed. If the temperature sensor fails (abnormal
resistance), replace the sensor.

E9 All modes Input current failure Examine the setting for CODE 01, 022

It does not satisfy the following equation:

input current < 50 PA for galvanic sensor

< 1200 nA for polarographic sensor
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8-2 Troubleshooting

Error| Generation Error content and Causes Measures

No. | Mode

E10 | All modes EEPROM writing failure Turn off the power and then turn it
Electronic circuit failure back on and check whether or not the

system returns to normal.
If the failure occurs again, contact
Yokogawa to request repair.

E15 | CODE 11 Temperature error correction failure Accurately measure the temperature of
The difference between the corrected value the measuring solution (dissolved oxygen
and the standard value exceeds the range Sensor).
corresponding to +7.5°C (+13 5°F). Examine whether the sensor cable fails
e Temperature entry is not accurate. (partial disconnection or degraded
e Sensor cable failure insulation) and then correct the

temperature error again.

E16 | All modes Call for maintenance-interval time exceeded Perform maintenance. Reset interval.

m E17 | *OUTP Output span too small. Re-enter a value within the permissible range.
CODE 35 Min. span is 1ppm, 25ppb or 10%
E18 | CODE 35 Table values make no sense. Reprogram.

E19 | At data entry Configuration failure Re-enter a value within the permissible
A value not within the permissible range is entered. range.

E20 | All modes Instrument initialization failure Contact Yokogawa

E21 | All modes EPROM comparison failure Contact Yokogawa

Note: It is possible that the error message does not
disappear immediately after corrective measures.
Then turn power off and the turn it back on and
check whether the system returns to normal.
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9. Spare Parts

Spare Parts 9-1

Table 9-1. Iltemized parts list

Item No. Description Part no.
1 Cover assembly including window, gasket and fixing screws K1542J2
2 Window K1542JN
3 Internal works assembly (general purpose) K1544VH
4 Digital (display) board K1544EL
5 Analogue (input) board (general purpose) K1544LK
6 Ribbon cable K1544PH
7 EPROM + latest software K1544BW
8 Lithium cell (battery) K1543AJ
9 Terminals (block of 3) K1544PF

Terminals (block of 5) K1544PG

Terminal (F/B) K1544FA
10 Housing

mA version K1542JL
11 Gland set (one gland including seal and backing nut) K1500AU
Options
/U Pipe and wall mounting hardware K1542KW
/SCT Stainless steel tag plate K1544ST
/H Hood for sun protection K1542KG

Figure 9-1. Exploded view
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Appendix 1-1

APPENDIX 1. User settings

A-1-1. User setting table

FUNCTION | SETTING DEFAULTS | USER SETTINGS
Parameter specific functions
01 *S.TYPE 1 Polarographic
*V.POL 0.675 V
*SENS 7.5 nA/ppm
04 *SAL.TY 0 Off
[CI-} 0 a/kg
Temperature measuring functions
10 *T.SENS 1 22k NTC
11 *T.UNIT 0 °C
12 “T.ADJ None
13 “T.MAN 0 Off
Calibration parameter functions
20 *AT.SEC 60 sec.
*AZ.PPM 0.1 ppm
*AZ.PPB 1 ppb
*AZ.SAT 1 %
*AS.PPM 0.1 ppm
21 *AZ.CAL 0 Off
*AZLIM 199.9 nA
22 *ZERO 0 YA (nA)
*SENS 7,5 nA/ppm
mA outputs
31 *OUTP.F 0 Linear ppm
32 *BURN 0 No Burn
35 “TABLE 0to 20 ppm
User Interface
50 *RET 1 on
51 *P.MAN 0 off
*P.% 101.3 kPa
*P.CAL 101.3 kPa
52 *PASS 0.0.0 all off
53 *Err.01 1 hard fail
*Err.02 1 hard fail
*Err.07 1 hard fail
*Err.08 1 hard fail
*Err.09 1 hard fail
*Err.16 0 soft fail
55 *CALLM 0 Off
*CALLM 250 days
56 “UNIT 0 ppm
Communication
60 | *COMM 1.0 on/write enable
*ADDR 00
[ mA |BEIERYE
62 *ERASE
General
70 | *LoaD | | |
Test and setup mode
80 | *TEST | | |

IM 12J6C3-E-E



A-1-2 Configuration Checklist for DO202

Appendix 1-2

Standard configuration

Options

Reference for change

Measured variable(s)

Primary inputs DO and Temp

DO units ppm ppb. % saturation code 56

Temperature unit Celsius Fahrenheit code 11
m mA Outputs

Analog output 4-20mA for ppm ppb or %sat code 56, 31

QOutput linearization disabled ppm, ppb or %sat code 35

Burn out disabled burn low (3.6) / high (21) on mA output | code 32
m Communication

Digital interface HART disabled code 60

Communication software | external HHC contact factory

Interface

Variables on display ppm and temp %sat, °C, SE, ZR, REL “display”
Password protection disabled for mains/ comm./ serv level code 52
Autoreturn return to measure in 10 minutes enable or disable code 50
Add. functions in MAINT | disabled manual pressure code 51
Diagnostics

Check on Slope active 1-1999 na/ppm code 22
Check on zero disabled enable or disable code 02, 21, 22
Check on stability 0.1 ppm per 60 s 0-50 ppm in 5-600 s code 20
Compatibility

DO sensor SM31 DO30G code 01, 10
Temperature sensor 22k NTC Pt 1000 code 10
Sensor principle polarographic galvanic code 01, *“wiring”
Manual temp. comp. disabled disable or enable code 13
Special Features

Salinity compensation disabled comp. for 1-99.9 ppt NaCl code 04
Temperature calibration none adjustment +7.5 °C or +13.5°F code 12
Zero calibration disabled disable or enable code 21
Atm. press. compensation | manual

Soft fail alarm disabled possible for E1..E2, E7..E9, E16 code 53
Logbook disabled 2 volumes of 50 events code 61,62

IPYN A-1-3 HART process variables

Through HART the user has access to the process variables:
PV: User selected process value: ppm, ppb or % saturation

SV: Temperature
TV: % Saturation
QV: sensor current

Each of these process variables can be decoded into current

output or contact output through the HIM: Hart Interface Module.

Yokogawa offers standard a HIM with two 0- 20 or 4- 20 mA
outputs and three contact outputs with 24 VDC power supply.

Full communication with the DO202 can be done through various
brands of HART Handheld terminals (HHT) or through Pactware. This
program and the Yokogawa DTM library can be downloaded from
YOKOGAWA WEB sites free of charge by Yokogawa customers.
Yokogawa recommends the use of MH-02 modem for

HART-RS232 conversion.
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1-3 Appendix

PN A-1-5 Device description (DD) menu structure

The Device Description (DD) is available from Yokogawa or the HART® foundation. An example is shown
below of the ON LINE menu structure. This manual makes no attempt to explain the operation of the Hand
Held Communicator (HHC). For detailed operating instructions, refer to the HHC instruction manual and the on-
line help structure.

__Online meny

Device setup

Primary value
Analog output
Lower range value
Upper range value

>
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Level 1 menu_

Process variables

Diag/Service/Cal

Basic setup

Detailed setup

>

Review

Level 2 menu

PV

Yosat

Temp

PV % rnge

More process var.

Level 3 menu

Status
Hold

Manual temperature

Logbook

Calibrate

Loop test

Cell cur
Sens.
ero cur

Hold func.
Hold type
Hold fix
Hold status

Temp.meas.
Man.temp.

Level 4 menu

Logbook config.
Logbook1
Logbook2

~{ Event1...Event27

Zero cal.
Sample cal.
Zero cal.
Temp. cal

Tag
Device information

Date
Descriptor
Message
Write protect
Manufacturer
Dev id

DO measurement

Temp.specific

Cal. specific

QOutput function

User Interface

PV meas.
Sensor type

Pressure specific

Salinity comp.

Temp.sens
Temp.unit
Temp.adj

Sens.
Zero cur.
Zero lim.
Stab.time
Stab.Zero
Stab.Span

mA funct.
Burn funct.
mA-table

Sensor
Pol. volt

%satpres
Cal.pres

Sal.comp.

Salinity

Model
Manufacturer
Distributor
Tag
Descriptor
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APPENDIX 2 Quality Inspection Standard (QIS)

Appendix 2-1

Quality EXA Series
Inspection

Standard

Model DO202

Dissolved Oxygen Transmitter

A-2-1. Introduction

This inspection procedure applies to the model
DO202 dissolved oxygen transmitter. There is a serial
number, unique to the instrument, which is stored

in non-volatile memory. Each time the converter

is powered up, the serial number is shown in the
display. An example is shown below, for details see
the Users manual:

[<——Unique number

025

S70.00
e

Line number

ATE (automatic test equipment no.)
Month code

Year code

A-2-2. General Inspection

Final testing begins with a visual inspection of the unit
to ensure that all the relevant parts are present
and correctly fitted.

A-2-3. Safety Test

Terminal 14 and the (-) minus are interconnected.
This interconnection and the external ground terminal
of the housing are connected to a Voltage generator
(600 VAC RMS) for 1 second. The leakage current
should remain below 4 mA.

The interconnection and the external ground terminal
of the housing are connected to a Voltage generator
(100 VDC). The measured impedance value should
be over 100 Q.

A-2-4. Accuracy Testing

Our automated testing facility checks the accuracy of
the current input of the instrument using a calibrated
current source to simulate the sensor current.

A-2-5. Accuracy Testing of all supported temperature
elements

Our automated testing facility checks the input
accuracy of the instrument using a calibrated
variable resistor (decade resistor box) to simulate the
resistance of all temperature elements.

IM 12J6C3-E-E



2-2 Appendix

A-2-6. Overall accuracy test

This test can be performed by the end-user to check
the overall accuracy of the instrument. The data
specified on the Quality Inspection Certificate are
results of the overall accuracy test performed during
production and can be reproduced by performing
similar tests with the following test equipment:

1. A variable resistor box 1 (resistor decade box)
to simulate the temperate element. All tests are
performed simulating 25°C (77 °F).

2. A fixed resistor of 300 Q to simulate the
pA-output load.

3. A current source ranging from O pA to 50 pA,
resolution 0.01 pA with an accuracy of 0.05%
(galvanic).

4. A current source ranging from 0 nA to 1200nA,
resolution 0.01 nA with an accuracy of 0.05%
(polarographic).

5. A stabilised voltage supply unit: nominal 24 Volt DC

6. A current meter for DC currents up to 25 mA,
resolution 1mA, accuracy 0.1%

7. A multimeter capable of measuring megohm
ranges to check insulation impedance.

8. Screened cable to connect the input signals.

Connect the DO202 as shown in Figure 1. Set box 1
to simulate 25 °C (22 kQ for 22k NTC)

Before starting the actual test, the DO202 and
peripheral testing equipment has to be connected to
the power supply for at least 5 minutes, to assure the
instrument is warmed up properly.

The tolerances specified relate to the performance
of the DO202 with calibrated test equipment

under controlled test conditions (humidity, ambient
temperature). Note that these accuracy’s are only
reproducible when performed with similar test
equipment under similar test conditions. Under other
conditions, the accuracy and linearity of the test
equipment will be different. The display may show
values, which differ as much as 1% from those
measured under controlled conditions.

A-2-7. Accuracy test mA output circuit

Our automated testing facility checks the output
accuracy of the instrument with simulated
mA-output values.

Box 1 (temperature)

Electrode cable, 2 mtr.

EXA DO202

/

Resistor decade

|—|: )I i( 11

12

16
15
13
18
14
17
Galv

Polar

I LA
7

mA
meter

+
| S

Load Resistor

DC Power Supply

IH®

Figure 1. Connection diagram for the overall accuracy test
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A-2-8. Quality Inspection Certificate

Appendix 2-3

Quality Model DO202 = @ AN
Inspection Dissolved Oxygen
Certificate Transmitter
RS ia il S P e B T A R R T
1. Instrument Description
Model : Serial No
Order : Release Version :
2. General Inspecton OK
3.1 Safety Test OK 3.2 Communication Test j OK
4.1.1 Accuracy Test (galvanic) 4.1.2 Accuracy Test (Polarographic)
Input A Display pA Tolerance pA | Reading pA Input nA Display nA Tolerance nA Reading nA
0 0.00 + 0.02 0.00 0.00 +0.01
10 10.00 +0.06 4.00 4.00 +0.03
20 20.0 + 0.1 12.00 12.00 +0.07
30 30.0 +0.1 40.0 40.0 0.2
40 40.0 +0.2 100.0 100.0 0.5
50 50.0 +0.2 400 400 12
1000 1000 +5
4.2.1 Accuracy Test (Temp. Display with Pt1000 RTD) 4.2.2 Accuracy Test (Temp. Display 22k NTC sensor)
Resistance Q | Temp. °C Tolerance °C | Reading °C Resistance Q | Temp. °C Tolerance °C | Reading °C
964.8 -9 +03 99600 -9 +0.3
1097.3 25 03 22000 25 +0.3
1232.4 60 03 6072 60 0.3
1385.0 100 +0.3 1797 100 +0.3
1535.8 140 +0.3 653.8 140 +0.3
4.2.3 Accuracy Test (Temp. Display with PB36)
Resistance Q Temp. °C Tolerance °C Reading °C
9029 -9 +0.3
2179 25 0.3
904.2 50 +0.3
4.3 Overall Accuracy Test (Sensitivity = 7.5 nA/ppm ; 22k NTC @ T = 25+ 0.3°C)
Input pA Display pA Tolerance pA Reading pA Nominal mA Tolerance mA Reading mA
0.00 0.00 1 0.01 4.00 +0.02
7.55 1.00 + 0.02 4.80 +0.04
60.4 8.00 +0.16 10.40 $0.15
150.9 20.0 +0.4 20.00 0.34
4.4V polarization
V polarization mV Display V Tolerance mV Reading mV
0 0.000 150
250 0.250 150
500 0.500 + 50
750 0.750 £ 50
1000 1.000 + 50
5. Accuracy Test mA output circuit Date Ambient Temp Rel. Humidity
Simulated Output mA | Tolerance mA Actual Output mA °c %RH
4.0 +0.02 Approved by:
8.0 £0.02
12.0 +0.02
16.0 +0.02
20.0 +0.02

e e R L e R e i o L s T G s i L AT o P e Aoy e e ]
YOKOGAWA ’ QIC 12J6C3-E-E

1st Edition November 2004

Databankweg 20
3821AL Amersfoort
The Netherlands
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A-2-9 Software Revision History

Software changes of the DO202

A-2-9-1. Changes made by software release 1.1
e Pb36 (DO30) temperature sensor added.

A-2-9-2. Changes made by software release 1.2

e Implementation of Burn low in combination with HART changed.

e Fixed hanging DO202 hangs during startup with low temperature resistor.
e Display real sensor current on LCD instead of a compensated current.
e Fixed unstable measurment in ppb range when sensorcurrent is negative.

YOKOGAWA HEADQUARTERS
9-32, Nakacho 2-chome,
Musashinoshi

Tokyo 180
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