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1 Brief description

The JUMO dTRANS T06 Ex transmitter, type 707075, according to DIN EN 61508 SIL2 is intended to be installed on a mount-
ing rail. It is used to acquire the temperature using an RTD temperature probe or thermocouple.

In the case of an RTD temperature probe, the sensor is connected using a 2, 3, or 4-wire connection technique. The measure-
ment input also enables the user to connect resistance sensors (resistance transmitter) and resistance/potentiometers using a
2,3, 0r

4-wire connection technique, and to acquire voltage signals from -100 mV to +1100 mV, the current unit signals

0to 20 mA and 4 to 20 mA as well as the voltage unit signal 0 to 10 V.

The output signal provided is galvanically isolated from the intrinsically safe sensor circuit (associated apparatus). Depending
on the measurement input, different linearization variants (linear, temperature-linear, customer-specific, etc.) are possible.

The variants 0(4) to 20 mA and, alternatively, 0 to 10 V are available as the output signal. The functionality of the JUMO
dTRANS T06 Ex, type 707075, can be expanded through the option of an RS485 interface.

A graphic display is used to visualize the measured values. The operating status is indicated visually using a 2-color LED
(red/green). Smooth operation is indicated through a permanent green LED; a malfunction status is indicated through a red
LED.

The sensor type, measuring range, linearization, output signal, limit values, etc. can be configured using a PC as well as the
setup program. For this purpose, the device can be connected to the PC via a micro-USB port and a corresponding USB ca-
ble. Alternatively, configuration is also possible via four keys.

The housing has a design width of 22.5 mm and is designed to be mounted on a DIN rail measuring 35 mm x 7.5 mm accord-
ing to EN 60715. The electrical connection is established via screw terminals for conductor cross sections measuring 0.2 to
2.5 mmz2.

The device meets the requirements according to DIN EN 61508 SIL2. The systematic capability (SC 3) of the hardware and
software corresponds to Safety Integrity Level (SIL3).

Depending on the architecture used, it is possible to achieve SIL2 or PL ¢ for HFT=0 (single device) and SIL3 or PL d for HFT=1
(2 devices).

The use of type 707075/X... enables early and reliable detection of risks which could potentially result in personal injuries, envi-
ronmental damage, or destruction of the production plant and production materials.



1.1 Safety information

Symbol |Meaning Explanation
ﬂ Note This symbol refers to important information about the product, its handling, or additional benefits.
Danger This symbol indicates that personal injury from electrocution may occur if the appropriate precau-
A tionary measures are not taken.
Caution This symbol in connection with the signal word indicates that material damage or data loss will oc-
é cur if the respective precautionary measures are not taken.
Warning This symbol in connection with the signal word indicates that personal injury may occur if the re-
A spective precautionary measures are not taken.
Read This symbol, which is attached to the device, indicates that the associated device documentation
A must be followed. This is necessary in order to recognize the nature of the potential danger and take
the necessary measures to prevent it.
Manipulations not described in the operating manual or expressly forbidden will jeopardize your
warranty rights.
= Reference This symbol refers to further information in other manuals, chapters, or sections.
abc! Footnote Remarks at the end of a page that refer to specific text passages and are marked with a number
placed in superscript.
* Action in- | The steps (marked with an asterisk) must be carried out one after another in the reading order.
struction

1 Brief description 13
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2 Identifying the device version

The nameplates are affixed to the side of the device.

@M0) GmbH & Co. KG  X0rua e Cno SmbH & Co. K& Loism™™
JUMO dTRANS T06 Ex Www.jumo.net (1) cTEx ia Gal IIC
Typ: T07075/8-20/000 ﬁ i [é" '“DDELI"I'IE:
x @
Software version SW: 123.12.1° 11 {1) D [Ex 1a Da] HIC
Il (2) D [Ex th Db] IIC
£ 0..100 °C PH100 di /'_\_3 11(1) G [Ex h Ga] IC
3+ 4.20mA s 11 {1) O [Ex h Da] IIIC
TUV 1B ATEX 244073 X EPS 22 UKEX 1109 X
rrs DC 24V +10/-15 %, max. 3W Einca i
[Ex i Da] INC
e W d [Ex h Ga] IiC &
—" = [Ex h Da] T
SIL+PL approval kP) ‘SIL’ @ ( € 2004 IECEx TUN 19.0005X
Klemmen | Terminals | Borme: 51, 52, 53, 54 gﬂ
U=80V C, = 30,32 pF* *: sea cerlificals
F/Nr: 0000000001001010000  TN: 00731091 Pocioamh  oCaTasenoc

Voltage supply DC 24 V: Ex identification marking

(The device may only be connected to SELV
or PELV electrical circuits)

Caution
A The voltage supply that is connected must correspond to the voltage specified on the nameplate!



(1) Basic type
707075 dTRANS T06 Ex with SIL and PL approval
(2) Version
8 Standard with default settings
9 Customer-specific configuration (specifications in plain text)
(3) Voltage supply
29 DC 24 V +10/-15 % (the device may only be connected to SELV or PELV electrical circuits)
(4) Extra codes
000 None
085 UKCA Ex approval
053 RS485 interface Modbus-RTU
Mm /7- 6/ @
Order code / - D/

Order example

707075 / 8 - 29 / 053

2.1 Scope of delivery

- Type 707075 in the ordered version

- Operating manual

= The interface description can be downloaded from www.jumo.de.

2 Identifying the device version 15
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2.2 Accessories

Item Part no.

Setup program on CD-ROM, multilingual 00668006
USB cable A-connector to Micro-B connector, length 3 m, for type 707075 00616250
Screw-on end clamp for mounting rail 00528648

2.3 Device software version, fabrication number
= Chapter 10.1 "Version"
Read

f:f This operating manual is the translation of the German manual.
It is valid for the following hardware and software version(s):

Hardware-Version(s) Software-Version(s)

0 Channel:  348.01.01 und 348.02.01
Diagnosis: 349.01.01 und 349.02.01 und 349.02.02

1 Channel: 348.03.02
Diagnosis: 349.03.03

Note

ﬂ Keep the operating manual in a place that is accessible to all users at all times.
Use the device software version to check that the documentation matches your device.




Caution

A All the necessary settings are described in the operating manual.
Manipulations that are not described in the operating manual or that are expressly forbidden will jeopardize
your warranty rights and may render the assured function inoperative!

Any interference with the inside of the device is prohibited!

Repairs may only be performed by JUMO in the company's headquarters in Fulda.

If you have any problems, please contact the nearest branch office or the head office.
2.4 Service addresses

= See back cover

2 Identifying the device version 17
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3 Mounting
3.1 Dimensions

AN N N ]
I
[curio)
GIRANS T06




3.2 Mounting site, DIN-rail mounting

The device is clipped to a 35-mm DIN rail (DIN EN 60715) from the front
and locked into place by pressing downward.

- The ambient conditions at the mounting site must meet the requirements
specified in the technical data.
= Chapter 11 "Technical data"

- Ensure vibration-free installation to prevent the screw connections from
working loose!

- The atmosphere must be free from aggressive media (e.g., strong acids
and lyes), as well as free from dust, flour, or other suspended solids to pre-
vent blocking of the cooling slots!

i The device is not suitable for installation in potentially explosive areas.

3.3 Close mounting

- Maintain the minimum distance of 20 mm above and below.

1. So that the release slot at the bottom can still be accessed with a slotted screwdriver.

2. So that when dismounting, the device can be swiveled upward and removed from the DIN rail.
- Several devices can be mounted right next to one another without a minimum distance.

3 Mounting

19
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3.4 Dismounting

- Place screwdriver in release catch at bottom and press upward (1).
- Remove housing upward (2).




3.5 Galvanic isolation

: 1))
Analog input { Analog output
b
AC 1800 V
) )@ RS485 interface
USB interface (( (extra code)
LCD display and
membrane D |
keyboard
(1)
Voltage supply )—n—
]
AC 4260 V

(1) The voltage specifications correspond to the alternating test voltages (effective values)
according to EN 61010-1:2011-07 for type testing.

(2) Functional galvanic isolation for the connection of SELV or PELV circuits.
(3) The voltage specification corresponds to the alternating test voltage (effective value) according to

DIN EN 61010-1:2011-07 for type testing to connect SELV or PELV electrical circuits
[secondary electrical circuits which are derived from supply current circuits with overvoltage category IIl (>150 V < 300 V)]

3.6 Use of the USB interface

- The USB interface is only designed for service use over a limited period, since the device switches the output signal to safe
state when in SIL operation during data transmission with the setup program!

- The RS485 interface is suitable for unlimited operation of the interface in a fixed installation.

3 Mounting 21
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4 Electrical connection

4.1 Installation notes
- Check to see if the device is installed in a manner appropriate to the application (temperature measurement) and that it
is operated within the admissible plant parameters.

- The device is intended to be installed in control cabinets, machines, or plants.
Ensure that the customer's fuse protection does not exceed 20 A.

- Disconnect the device from the mains voltage on all poles prior to starting service or repair work.

- All incoming and outgoing lines without a connection to the power supply network must be laid with shielded and
twisted lines. The shield must be grounded on the device side.

- Do not lay the input and output cables close to components or lines through which current is flowing.
- Do not connect any additional loads to the screw terminals for the voltage supply of the device.

- Both the choice of cable material for the installation as well as the electrical connection of the device must conform to
the local requirements of VDE 0100 "Regulations on the Installation of Power Circuits with Nominal Voltages below
1000 V" or the appropriate regulations for the country.

- The electromagnetic compatibility conforms to the standards and regulations cited in the technical data.
= Chapter 11 "Technical data"

- As part of the startup, it is recommended to carry out a test run of the system until the measuring range is exceeded
(output of a diagnostic error) so that the output signal switches to safe state.
Caution

The electrical connection and settings in the configuration level up to system startup may only be carried out by quali-
fied personnel.

Hybrid mixture:

If a dangerous atmosphere could occur at the mounting site — an atmosphere that is potentially explosive due to a mix-
ture of gases, steam,
or mist and at the same time through combustible dusts — then the safety-related
characteristic parameters of the gases, steam, or mist and the combustible dusts can change. In such cases the suit-
ability of the intended device is to be checked by an appropriate expert body.



4.2 Connection diagram

The connection is made via screw terminals that have slot cod-
ing.
Note: Please ensure that any terminals that were removed for

wiring purposes or to replace the device, are reconnected at the
correct position.

Conductor

Admissible cross section

Rigid or flexible

0.2 to 2.5 mm?

Flexible with ferrule with or
without plastic sleeve

0.25 to 2.5 mm?

AWG

12to 24

2 rigid/flexible conductors
with equal cross section

0.2to 1 mm?

2 flexible conductors with
equal cross section, ferrule
without plastic sleeve

0.25t0 1 mm?

2 flexible conductors with
equal cross section, ferrule
with plastic sleeve

0.5to 1.5 mm?

AWG according to UL/CUL

12t0 30

Tightening torque of screws: max. 0.6 Nm

4 Electrical connection 23
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Terminals

‘ Comment ‘ Screw terminals

4.21 Analog input (part of the safety channel)

Per default
M Intrinsically safe electrical circuit according to EN 60079-11

RTD temperature probe
in 2-wire circuit

RTD temperature probe
in 3-wire circuit

RTD temperature probe
in 4-wire circuit

Resistance/potentiometer
in 2-wire circuit

Resistance/potentiometer
in 3-wire circuit

Resistance/potentiometer
in 4-wire circuit




Terminals Comment Screw terminals

Potentiometer/resistance
transmitter

A: Starting resistance

S: Slider resistance

E: End resistance

Thermocouple

Double thermocouple
(galvanically isolated)

The second thermocouple (ter-
minals 53 and 54) is only used
for sensor break detection and is
not displayed as a measured
value.

Voltage DCOto 1V
(denoted mV input in the
setup program)

4to 20 mA
41,42,43,44 0to20 mA
M Intrinsicall fe electrical circuit ding to EN 60079-11
ntrinsically safe electrical circuit according to 010V

Uy =0, 10%

4 Electrical connection 25



4 Electrical connection 26

Terminals | Comment ‘ Screw terminals

4.2.2  Analog output (part of the safety channel)

Note: An open current output will be detected and will lead to an error.
Remedy: Connect a 470 Q resistor and check to see whether the error message disappears.

0(4) to 20 mA

% IX T (=] [+]
0@)to 10V 41 42 43 44
[N
41,42,43.44 "
4.2.3 Voltage supply (DC 24 V)
DC:
(L+) ) ©
gll'_r% device may only be J’ l’ l’ l’
1 12 13 14

connected to SELV or PELV
electrical circuits.




Terminals

Comment

Screw terminals

@

USB interface
(Device) Micro-B connec-
tor, standard (5-pole)

oc
0o

@)

424 Extra codes

RS485 interface

TXD+H TxD-
R:D+ GAD  RuD-

L.

31 32 33 34

Per default

4.3 Checking the wiring of the intrinsically safe electrical circuit

Caution

All screw terminals in the housing must always be tightened to the maximum torque of 0.6
Nm. This also applies to connections that are not required.

4 Electrical connection 27
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5  Starting operation of the device

5.1 Display and control elements

*¥ When the voltage supply is set up, a self-test begins during which the backlight display shows white pixels for 2 s and then
black pixels for 2 s. During this time, the LED lights up red and green simultaneously.

The self-test is followed by a language prompt [52;1°=

Selbst-
test

and then the main measured value appears]|

= If an error message appears, see Chapter 13 "Error messages".

5.2 Setting the display after device is switched on

The main view appears on the screen in German per default.

Once a probe has been connected, the device displays a measured value of 24.0 °C and an output signal of 10.38 mA as an

example here.

Note

n If something else is to be displayed after switch-on, this can be adjusted as follows:

= Chapter 9.3.1 "Normal display"




Figure

Legend |Comment
1 LCD display
Black/white with backlight, 64 x 96 pixels
Configuration level
locked
SIL Operation=SIL 0
Heasur. :
¥ 1
Outputs ( )
T wA
2 Keys
@ Increase value / previous menu item
@ Reduce value / next menu item @)
@ Back / cancel change
@ One level down in the menu, confirm change
4 LED (4)

Lights up ® green if the diagnostic function does not detect any errors.
Lights up @ red and green simultaneously upon device restart, during
simulation of the analog output, and during an active transfer of setup data.

Lights up ® red if the diagnostic function detects errors (e.g. if the limits for
the signal type are exceeded in the signal flow figure below).
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5.3 SIL operation
In the “Standard with factory setting” device variant (type code 707075/8-...), SIL mode is activated at the factory and is shown
in the top left of the display.

For the “customer-specific configuration” device variants (type code 707075/9-...), SIL mode can be deactivated at the factory
at the customer's request.

When SIL mode is deactivated, no SIL symbol appears at the top left of the display.

Note
ﬂ It is possible to deactivate SIL operation in the setup program:
= Chapter 12.6 "Switching on/switching off the SIL extra code"



5.4 Signal flow

The following example shows which parameters influence the measured value from the analog input to the analog output.

Analog input
Sensor type: RTD Linearization: Pt100 Measured value offset: 10 °C
temperature probe Sensor factor: 0,5
(3-wire)
Q SA

5 0.5 1 +850°
850°C

E—
9 1t 52
100-

185
54¢ Y 50 195 a9

>
0~ Q) [ -200C -200 850

Pt50

Value of the ted S P50
Velue of the connected Sensor_ _ P50 _ . 10 °C positive offset

Sensor factor =
setting for Linearization P10

8

Analog output

Fine calibration Output range Signal type: 4 to 20 mA

Target value
o +900°

Actual value
lend: +860

End: 120°C

Actual value -3
start: -190 Target value -200°C
start: -200

The temperature after the fine calibration The configured output range from Also temperatures over and under the scaling

appears on the display. 0'to 120°C will be transformed to the borders (6 bis 18 mA) will be transformed to the output
output scaling from 6 to 18 mA. 2 mA are still remaining to achieve 140 °C on the top

120 °C and -20 °C on the bottom.

12mA

=10°C permA

5 Starting operation of the device 3!



5 Starting operation of the device 3

Here is a summary of the parameters from the figure above:

~ Analog input:

Sensor type: RTD temperature probe (3-wire)
Linearization: Pt100, IEC 60751:2008, ITS-90
Noise suppression: no
Sensor factor: 050
Fitter ime constant: 01s
Measured value offset: 1000°C
Fine adjustment
Fine adjustment start value (actual): -190.00°C
Fine adjustment end value (actual): 860.00°C
Fine adjustment start value (target): -200.00°C
Fine adjustment end value (target): 900.00°C

- Analog output:

Signal type: 4..20mA
Outputrange start: 0.00°C
Outputrange end: 120.00°C
Scaing start: 6.00 mA

Scaling end: 18.00mA
Simulation: off

Reversion of the output: No reversion
Ermor signak Negative signaling

Replacement value: 360mA
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6  Safety manual

Warning
A All safety-relevant parameters must be validated by the plant operator. For all device variants, SIL operation is acti-

vated per default.

Chapter 5.3 describes the settings for SIL operation; in Chapter 7 the default settings are in (bold) and the SIL pa-
rameters are highlighted in yellow. The setup program enables the data to be read from the device and, once the
parameter overview has been verified, transferred back to the device.

Linearization

Temperature difference
Temperature compensation
Fixed value

Resistance measuring range
Line resistance

Sensor factor

Scalina start

6.1 Brief description, intended use
=  Chapter 1 "Brief description".

Parameter overview x
111 Caution 11!
Are the following configuration parameters correct and should they be transferred to the device
?
Parameter Value K

RTD temperature probe (2-wire)
Pt100IEC 60751:20081TS-50

10 =C

Internal

0.00°C

400 Chm

0.0 Ohm

1.00

0.00 *




6.2 Validity of the safety manual

Note

n The evaluation described in this safety manual in terms of functional safety and display of certificates is valid for
the specified transmitter in SIL operation, including probe versions.

=  The connection of RTD temperature probes with 2, 3, and 4-wire technology (variant 1) or double thermocou-
ples (variant 2) is described in the safety manual for RTD temperature probes and thermocouples for connec-
tion to the JUMO dTRANS T06 type 707075.
The probes must also have been qualified for use in the Ex area.

=  All the specifications below in this chapter refer to connection variant 3

6.3 Special operating statuses

6.3.1 Behavior after a power failure

Analog output issues < 3.6 mA.
Once the mains voltage has been restored, the device starts as described in Chapter 5 and converts the measured value at the

analog input into the configured output signal.

6.3.2 During setup data transfer

(LED lights up red and green simultaneously ®) The device is
switched to a safe state until the setup data reaches the de- !
vice and the data has been compared.
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6.3.3  After alteration of the configuration level (at the device or through setup)
The device carries out a plausibility check that can also trigger an error message.

=  Chapter 14 "What to do, if ..." "Check dependent parameters"

=  Chapter 13 "Error messages"

6.3.4 Issue of an error signal (safe state)

In SIL operation, the measured value at the analog input is always issued at the analog output 4 to 20 mA.
The limit values according to NAMUR NE 43 (< 3.6 or > 21 mA) are only issued when internal errors, probe errors, or a limit val-
ue monitoring function (extra code) are identified.

6.4 Relevant standards

Type 707075 corresponds to the requirements according to DIN EN 61508 SIL2.

The systematic capability (SC 3) of the hardware and software corresponds to Safety Integrity Level (SIL3).
Depending on the architecture used, it is possible to achieve SIL2 or PL ¢ for HFT=0 (single device) and
SIL3 or PL d for HFT=1 (2 devices).

For the safety function up to SIL 3 according to DIN EN 61508 Part 1 to 7:

Functional safety of electrical/electronic/programmable electronic safety-related systems

DIN EN 60730-2-9:

Automatic electrical controls for household and similar use — Part 2-9: Particular requirements for temperature sensing controls
DIN EN ISO 13849-1:

Safety of machinery - Safety-related parts of control systems

DIN EN ISO 13849-2:
Safety of machinery - Safety-related parts of control systems - Part 2: Validation (ISO 13849-2)



6.5 Connection possibilities of the sensors

Variant Connected sensors

Further information

wire circuit

Variant 1 |RTD temperature probe with 2, 3, or 4-|The connection of RTD temperature probes with 2, 3, and 4-wire tech-

nology (variant 1) or double thermocouples (variant 2) is described in

Variant 2 | Double thermocouple

the safety manual for RTD temperature probes and thermocouples for
connection to the JUMO dTRANS TO06 type 707075.

Variant 3 |4 to 20 mA

=  Chapter 6.5.2 "Safety-relevant parameters"

6.5.1 Terms and abbreviations according to DIN EN 61508 and DIN EN 61511.

Name Description
Actuator Part of a safety-related system that intervenes in the process to achieve a safe state.
EUC EUC (equipment under control)
Equipment, machine, apparatus, or system used for manufacturing, shaping materials, for
transport, medical purposes, or other activities.
E/E/PE Electrical/electronic/programmable electronic (E/E/PE):
based on electrical (E) and/or electronic (E) and/or programmable electronic (PE)
technology
Failure End of the ability of a functional unit to perform a required function.

Diagnostic coverage

Partial reduction in the probability of critical hardware failures due to the use of automatic
diagnostic tests.

Error

An abnormal condition that can cause a reduction or the loss of the ability of a functional
unit to perform a required function.

Functional safety

A part of overall safety related to the EUC and EUC control system that depends on the
proper function of the E/E/PE safety-related system, safety-related systems based on other
technology, and external equipment for reducing risk.
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Name

Description

Functional unit

Unit consisting of hardware or software or both that is suitable for performing a specified
task.

Dangerous failure

Failure of an element and/or subsystem, and/or system involved in implementing the safety

function, which

a) prevents the safety function being executed on demand (on-demand operation type), or
causes the failure of a safety function (operation with continuous demand), so that the
EUC transitions to a dangerous or potentially dangerous state; or

b) reduces the probability of executing the safety function correctly on demand.

Safe failure

Failure of an element and/or subsystem, and/or system involved in implementing the safety
function, which

a) causes false triggering of the safety function, switching the EUC (or parts of it) to a safe
state, or maintaining a safe state; or

a) increases the probability of false triggering of the safety function, switching the EUC (or
parts of it) to a safe state, or maintaining a safe state.

Hazard

Potential source of damage

Safety

Freedom from unreasonable risk

Safety function

A function that is performed by an E/E/PE safety-related system, safety-related system
based on other technology, or external equipment for reducing risk with the goal of
achieving or maintaining a safe state for the EUC taking into consideration a specified
dangerous event

Safety integrity

The probability of a safety-related system performing the required safety function under all
specified conditions within a specified period of time according to requirements.

Safety Integrity Level (SIL)

One of four discrete levels for specifying the requirement for safety integrity of the safety
functions assigned to the E/E/PE safety-related system. Safety integrity level 4 represents
the highest level of safety integrity, while safety integrity level 1 represents the lowest.




Name

Description

Safety-related system

A system which both

- performs necessary safety functions that are required to reach or maintain a safe state for
the EUC, and

- is designed by itself or with other E/E/PE safety-related systems, safety-related systems
based on other technology, or external equipment for reducing risk to achieve the
necessary safety integrity for the required safety functions.

Safety instrumented system
(SIS)

Safety instrumented system to perform one or more safety-related functions. A SIS consists
of sensor(s), logic system, and actuator(s).

Lambda: A

Failure rate per hour

Lambda Dangerous: Ap

Rate of dangerous failures per hour

Lambda Dangerous Detect: App

Rate of detected dangerous failures per hour

Lambda Dangerous Undetect:
Apu

Rate of undetected dangerous failures per hour

Lambda Safe: Ag

Rate of safe failures per hour

Lambda Safe Detect: Agp

Rate of detected safe failures per hour

Lambda Safe Undetect: Agy

Rate of undetected safe failures per hour

BPCS

Basic process control system

DC Diagnostic coverage

FIT Failure in time (1x10 per h)

HFT Hardware failure tolerance

PFD Probability of failure on demand

PFD,yg Probability of failure on demand average
PFH Probability of dangerous failure per hour
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Name Description

MooN Architecture with M out of N voting, i.e. N indicates how often the safety function was
executed and M indicates how many channels must be working correctly.

MTBF Mean time between failures

MTTR Mean time to restoration (mean time to discover the error and repair the system)

MRT Mean repair time (mean time to repair the system)

SFF Safe failure fraction

SIL Safety integrity level

SC Systematic capability

PTC Proof test coverage (diagnostic coverage during repeat test)

T Proof test interval

6.5.2 Safety-relevant parameters

All the specifications below refer to connection variant 3
The following parameters were calculated by way of example using the formula in Chapter 6.5.4 for T; = 1, 3, and 5 years.

6.5.3  Failure rates and SFF for 707075/X-29-XXX (DC 24 V)

Variant3 = PFD PFD PFD

‘s‘etr?si(r) g?h(rmlltgg; t ?Fsit] ?IEitD] ?IEIEI ﬁ;z']: PFH (1/h) (Proo?\,tgest A (Proo?vtgest B (Prooéfwtgest C
1001D architecture) PTC=72,3 %) | PTC=67,5 %) | PTC=46,4 %)
T,=1year 0 2318,1 164 93% [1,65x107 [2,61x10°% [3,02x10° [4,36 x 10
T, =3 years 3,67 x 10°  [3,99 x 10° [5,03 x 10
T, =5 years 473 x10%  [4,96 x10° [5,70 x 103



Joachim.Mack
Linien


6.5.4  Calculation of PFD ,,4

The plant operator is to specify the following:

- the proof test interval T;

- the planned operating duration Ty,, and

- the PTC value for the proof test they performed (A, B, or C)

In this context, the operating duration Ty, must be at least equal to the proof test interval T;,

but no greater than the lifetime of 10 years.

This must be taken into consideration when evaluating the probability of a dangerous failure PFD,, 4 of the sensor system.

In the case of a single-channel system architecture, the mean probability of a dangerous failure PFD,,4 of the transmitter can
be calculated from the following formula:
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Formula:

PFD

T, T
R ( \ M
g = hag MTTR + PTC, (E‘ + MRT) +[1-PTC)hy, "

M

Rate of detected dangerous failures per hour

Mgy

Rate of undetected dangerous failures per hour

MTTR |Mean Time To Restoration, (mean time between discovery of the fault and repair of the system)

PTC

Proof Test Coverage (diagnostic coverage during repeat test)

T

Proof Test interval (Interval that can be defined by the the plant operator)

MRT |Mean Repair Time (mean time to repair the system)

M Mission Time, Planned operating duration (10 years = 87600 hours)

Typ 707075, without Sensor, examples:
A Ay MTTR PTC, Ti MRT Ty PFD,
[FIT) [FIT] th [%] [h th [h

A |23181 164,5 72 723 8760 72 87600
PFD, q = 2318,110°° 1 720 407231645 107 1 (87601 75 h) +(1-0.723) 1645 107 1 87800 _ 69,900
Aag Ay MTTR PTCq Ti MRT Ty PFD,,¢
[FIT) [FIT) [h] [%] h] [h ]

B |23181 164,5 72 67,5 8760 72 87600
PFD, o = 2318,110°° 1 720 +06751645.10°° 1 (87601 75 h) +11-0675] 164,510 1 76000 _5.05.99°2
Mg [ MTTR PTC, Ti MRT T, PFD,
[FIT) [FIT] ] [%] [h [h ]

c |23181 164,5 72 464 8760 72 87600
PFD, q = 2318,110°° 1 720 +04641645.10°° | (3760" +72 n) +1-0464] 1645107 1 876001 _ 4 35.90°2

Information :  1FIT = 1-107% 1



6.6 Determining the safety integrity level (SIL)

The achievable safety integrity level is determined by the following safety-related parameters:

- Average probability of dangerous failures of a safety function on demand (PFDj,g),

- Hardware failure tolerance (HFT) and

- Safe failure fraction (SFF).

The specific safety-related parameters for the 707075 measuring system can be found in the table in the "Safety-related pa-
rameters" chapter.

The following table shows how the "safety integrity level" (SIL) depends on the "average probability of dangerous failures of a
safety function of the entire safety-related system" (PFD,,,) according to DIN EN 61508. The "low demand mode" is consid-
ered here, i.e. the demand rate for the safety-related system averages once a year.

Table for high demand PFH and low demand PFD

Safety Integrity Level Operating mode with high demand rate Operating mode with low demand rate
PFH (high demand mode) PFD,yq (low demand mode)
4 >10°to <108 >10%t0 <10
3 >10%to <107 >10%t0 <1073
2 >107to <10® >103to <1072
1 >10%1t0 <10® >102t0 <10
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6.6.1 Safety integrity of the hardware

According to DIN EN 61508, a distinction must be made between systems of type A and systems of type B.
A subsystem can be considered to be type A if, for the components required to achieve the safety function,
- the failure behavior of all components used is sufficiently defined, and

- the behavior of the subsystem under error conditions can be fully determined, and

- reliable failure data from experience in the field exists for the subsystem to show that the assumed failure rates for detected
and undetected dangerous failures are achieved.

A subsystem can be considered to be type B if, for the components required to achieve the safety function,
- the failure behavior of at least one of the components used is not sufficiently defined, or
- the behavior of the subsystem under error conditions cannot be fully determined, or

- no sufficiently reliable failure data from experience in the field exists for the subsystem to support the utilized failure rates
for detected and undetected dangerous failures.

The type 707075 transmitter corresponds to a type B system.
The following table shows the achievable safety integrity level (SIL) depending on the safe failure fraction (SFF) and the hard-
ware failure tolerance (HFT) for safety-related type B subsystems.

For 707075 the following table applies:

Safe failure fraction (SFF) Hardware failure tolerance (HFT) for type B

0 1 2
<60 % Not allowed SIL1 SIL 2
60 to <90 % SIL 1 SIL 2 SIL3
90 to <99 % SIL 2 SIL3 SIL4
>99 % SIL3 SIL4 SIL4




6.6.2 Safety-relevant system properties
The type 707075 transmitter is realized using 1001D architecture.

Sensing

The following are monitored:
- Probe break

1001 1001D

- Probe short circuit
- Random hardware failure in the sensor channel

Sensor Channel

7y

Safety feature Requirement / comment
SIL SIL2
Systematic capability of HW and SW SC3

Operating mode in terms of safety function

Operating mode with low and high demand rate possible on a customer-specific
basis

Safety-critical inputs

Temperature sensor input for double thermocouple and RTD temperature probe
with 2, 3, and 4-wire technology,
4-20 mA current input

Safety-relevant inputs

Setup and parameterization

Overall safety accuracy

The defined value for the accuracy of the safety function of this device
is +3.5 % of 20 mA.

Safety-critical output

Analog output 4 to 20 mA
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Safety feature Requirement / comment
Subsystem type Type B
707075 safety architecture 1001D

This corresponds to architecture category 2 according to DIN EN ISO 13849, i.e.
the system has a safety channel and an additional diagnostics channel.

Hardware failure tolerance

HFT=0

Safe failure fraction

SFF >90 %

CCF

If the system is used redundantly: calculation according to
DIN EN 61508 Part 7 Appendix D and/or DIN EN ISO 13849-1 Table F.1 at least
65

Average failure probability of a safety func-
tion on demand (overall system)

SIL 2:
Low demand: PFD,,4 < 10
High demand: PFH < 10®

Interval for repeat test (T;)

max. 10 years

Lifetime

10 years

Planned operating duration Mission Time
Tw)

max. 10 years

Architecture according to DIN EN ISO Category 2
13849-1
MTTF4-DC,, according to DIN EN ISO PL c:

13849-1 Tabfe K.1

222 years (DCqyg 2 60 %)

Modes of operation and software class
according to DIN EN 60730-2-9

The system has the following modes of operation: 2K
Only in the case of redundancy: 2N
Software class C

6.6.3 Redundant use of the system

If the transmitter is used redundantly (HFT > 0), it can meet SIL 3 according to DIN EN 61508-2, 7.4.3.2 (systematic capability)




and 7.4.4.2.4 (suitability of the architecture).

SIL of the sensor|Systematic  capability | Max. achievable SIL of the system|Max. achievable SIL of the system with
used (SC) of the sensor used |with 1001 architecture for the sensor|redundant use (HFT = 1) of the sensor
and temperature transmitter and temperature transmitter
1 1 1 1
1 2 1 2
2 2 2 2
2 3 2 3
3 3 2 3

6.7 Determining the performance level (PL)
The following safety-related parameters are required to determine the performance level of components/devices:

As further parameters to be observed, operational aspects such as the demand rate and/or the test rate of the safety function
can also influence the resulting PL.

Excerpt from DIN EN ISO 13849-1

Note

n This excerpt contains references to the complete DIN EN ISO 13849-1 body of standards, which are therefore not
reproduced in this chapter.
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6.7.1 Terms and abbreviations according to standards series DIN EN ISO 13849

Formula symbol | Description Definition
or abbreviation or location
PL (a, b, c, d, e) | Designation for the Performance Level Table 3 in
DIN EN ISO 13849-1
AOPD Active opto-electronic protective device (e.g. light barrier) Annex H
B,1,2,3,4 Designation for the categories Table 7
B1og Number of cycles in which a dangerous failure occurred in 10 % of a random | Annex C
sample of the observed pneumatic or electromechanical components that are
subject to wear (mean time to dangerous failure)
Cat. Category 3.1.2
CC Current Converter Annex |
CCF Common cause failure 3.1.6
DC Diagnostic coverage 3.1.26
DCavg Average diagnostic coverage E.2
MTTF Mean Time To Failure Annex C
MTTF, Mean Time to Critical Failure 3.1.25
MTTF4 Mean Time to Dangerous Failure
n, N, N Number of units 6.3, D.1
Mow Number of SRP/CS with PL,,, in an SRP/CS combination 6.3
PL Performance Level 3.1.23
PLC Programmable Logic Controller Annex |
PLiow Lowest performance level of an SRP/CS in an SRP/CS combination 6.3




Formula symbol

Description

Definition

or abbreviation or location
PL¢ Required Performance Level 3.1.24

Tw Mission Time (functional life, designated period of utilization) 3.1.28
T1oq value Reference value for a preventative replacement (10 % of the B10d value). At this

value, a dangerous failure has already occurred for approx. 63 % of all compo-

nents.

In this case, the standard DIN EN ISO 13849-1 recommends replacement.

The following table shows the achievable PL level:

6.7.2  Calculations of the DIN EN ISO 13849-1 performance level - 707075/X - 29/XXX (DC 24 V)

Variant

MTTF,

DC,yg

CCF

PL

chitecture)

4 to 20 mA (without sensor technology 1001D ar-|47 years

93.52 %

75 points

PLc

Type 707075 meets the architecture requirements for a category 2 system.
The necessary limit values according to DIN EN ISO 13849-1, table K.1 for performance level ¢, and the fundamental and es-
tablished safety principles are adhered to for all voltage versions of type 707075 considered.

If the temperature transmitter is used redundantly (i.e. HFT = 1), the requirements for a category 3 system are adhered to. The

necessary limit values according to DIN EN ISO 13849-1, table K.1 for performance level d are met here.

The following table can be used to determine the quantitative PL provided that the MTTF, value for the sensor is 100 years.
The DC achieved by the temperature transmitter to detect sensor errors is assumed to be > 60 % for redundant use (HFT = 1).
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PL of the sensor|Max. achievable PL of the system|Max. achievable PL of the system
used with 1001 architecture with redundant use (HFT = 1)
MTTF4 =100 years DC > 60 %

b b d

c c d

d c d

e c d

6.7.3 Risk reduction through the control system
In order to achieve the safety objectives for the machine, the entire design process must be followed. The design of the SRP/
CS (safety-related part of a control system) is a necessary part of the entire design process in order to provide the risk reduc-
tion required. This can only be achieved with a PL that achieves the required risk reduction. By installing a protective guard or
protective device, the design of the SRP/CS is part of the risk reduction strategy.

The features of each safety function (see section 5) and the required performance level must be described and documented in
the specification of the safety requirements.
In this part of DIN EN ISO 13849-1, the performance levels are defined in the form of the probability of a dangerous failure per
hour. Five performance levels (a to €) have been specified (see table).

Performance Level (PL)

Average probability
of a dangerous failure per hour 1/h

>10%to <10

>3x10%t0 <10®

>10%t0 <3 x 106

>107to < 10°®

® | Q0|0 |

>10®€to <107




Performance Level (PL) Average probability
of a dangerous failure per hour 1/h

NOTE: in addition to the average probability of a dangerous failure per hour, further measures are required to achieve the PL.

6.8 Other applicable device documentation

For the transmitter type 707075, the measures, values, and requirements specified in this operating manual regarding installa-
tion, electrical connection, function, and startup must be observed.

6.9 Behavior during operation and in case of malfunction

The behavior during operation is described in Chapter 5 "Starting operation of the device" and the behavior in case of malfunc-
tion is described in Chapter 13 "Error messages".

A functional test must be performed after startup, repair in the safety system, or a change in safety-related parameters.

If an error is detected during a functional test, measures must be taken to once again ensure the functional capability of the
safety system. This, for example, can be done by replacing the logic unit.

Appropriate documentation of the tests performed is recommended.
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6.10 Regular tests

The device test can be carried out as follows:

- Proof test A: complete test by the manufacturer; the device must be sent to the manufacturer for this purpose.
- Proof test B: comprehensive test; the device must be removed from the operating facility for this purpose.

- Proof test C: simplified test; the device can remain in the operating facility for this purpose.

Tests on a device without a sensor can be conducted using corresponding sensor simulators (resistance decade, reference
voltage source, etc.). The accuracy of the measuring devices or multimeter used must meet the device specification.

6.10.1 Proof test A

(corresponds to factory calibration)
For a complete check, the device must be removed from the operating facility and sent to the manufacturer.

=  For service addresses see back cover

Voltage supply Detection of dangerous undetected failures (Apy) PTC
DC 24V +10/-15 % 0.723 723 %

6.10.2 ProoftestB
With proof test B, the following values for the proof test coverage (PTC) can be achieved:

Voltage supply Detection of dangerous undetected failures (Apy) PTC
DC 24V +10/-15 % 0.675 67.5 %




Step

Action

Remark

Test the resistance between the following connections with an ohmmeter:
41 to 42: > 10 kQ

Verification that there is no short
circuit in the area of the analog
output connection terminal.

2 Test the resistance between the following connections with an ohmmeter: Verification that there is no short

5210 51: > 10 kQ circuit in the area of the mea-
' surement input connection ter-

53 to 51: > 10 kQ minal.
54 to 51: > 10 kQ
53 to 52: > 10 kQ
54 to 52: > 10 kQ
54 to 53: > 10 kQ

3 Connect short-circuit jumper between connection 41(+) and connection 42(-), re- | Verification that components
store energy supply connection, and switch on test piece. Configure test piece for | determining the current are OK.
connection to RTD temperature probe (RTD) sensor type in 4-wire technology and
configure analog output to current signal (4 mA to 20 mA; error signal: negative
signaling).
Connect current meter between connection 54(+) and 51(-) and measure the cur-
rent: 200 pA to 300 pA can be expected.

4 Connect resistance decade for simulating the input signal in accordance with the | Verification that there is no error

chosen configuration. Verify whether the expected value (display value) corre-
sponds to the input signal.

Test the current device status of the test piece using the setup program.

Status must be 'OK".

If, for example, Pt100 is configured, 0 °C must be displayed for 100 Q at the input.

status internally
if the display is correct without
error signaling.
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Step Action Remark

5 Produce line break for each of the 4 lines. The test piece must signal an error (dis- | Verification of proper function of
play and LED). the probe break/line break de-

tection.

6 Switch off test piece and replace short-circuit jumper at the analog output with the | Verification that the measuring
current meter; connection 41(+) and connection 42(-). chain for RTD is within the safe-
Switch on test piece again. ty measurement deviation.
Check output signal by applying a corresponding reference signal using a resis-
tance decade at two points; for the start of measurement (measuring range start
up to +20 % of the range) and for the end of measurement (measuring range end
up to -20 % of the range).

The analog output signal corresponding to the reference signal must be within the
safety measurement deviation.

Furthermore, the display value must correspond to the reference signal according
to the configuration.

7 Disconnect line to the measurement input connection 51. The test piece must sig- | Verification in the event of a mal-
nal an error (display and LED). The current meter must display a value < 3.6 mA as | function that the analog output
an analog output signal. signal corresponds to failure in-

formation A, NE 43.
8 Restore line to the measurement input connection 51. Both the display and the | Verification that, in the event of

current meter at the analog output must display values that correspond to the in-
put signal present close to the measuring range end.

The test piece must be in SIL operation and/or have a SIL configuration.
Disconnect the line of the current meter at connection 42(+). The test piece must
signal an error after approx. 5 s.

an interruption to the output sig-
nal path (current signal), the in-
ternal test for a correct output
signal identifies the interruption
of the signal path and signals it.




Step Action Remark

9 If active, deactivate SIL operation of the test piece. Verification that the power
Configure test piece for connection to the thermocouple sensor type, NiCr-Ni, type | source is switched off for the
'K', internal cold junction, and configure analog output to current signal (4 mA to|RTD temperature probe in the
20 mA; error signal: negative signaling). thermocouple configuration.
Connect current meter between connection 54(+) and 51(-) and measure the cur-
rent. No current must be measurable (~0 pA).

10 Connect short-circuit jumper between connection 52(+) and connection 51(-). | Verification of proper function of
Check whether the temperature displayed by the display corresponds to the ambi- | the acquisition of the cold junc-
ent temperature with a deviation of + 5 °C. tion temperature for thermocou-

ples.

11 Configure test piece for connection to the double thermocouple sensor type, NiCr- | Verification of proper function
Ni, type 'K', internal cold junction, and configure analog output to current signal | for the second thermocouple.

(4 mA to 20 mA; error signal: negative signaling).
Test the resistance between the following connections with an ohmmeter:
53 to 51: display < 5 Q
12 Switch off test piece and connect current meter using a burden of 500 Q between | Verification that the output driv-

connections 42(+) and 41(-).

Switch on test piece and configure analog output for simulation of current output
signal 21.2 mA. The output signal acquired using the current meter must be
21.18 mA to 21.22 mA. Configure analog output for simulation of current output
signal 3.6 mA. The output signal acquired using the current meter must be
3.59 mA to 3.61 mA.

er stage of the analog output
can drive the maximum admissi-
ble burden.
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6.10.3 Prooftest C

With proof test C, the following values for the proof test coverage (PTC) can be achieved:

Voltage supply Detection of dangerous undetected failures (Apy) PTC
DC 24V +10/-15 % 0.464 46.4 %
Step Action Remark

1

Test the current device status of the test piece with the setup program.
Status must be 'OK'

2 If active, deactivate SIL operation of the test piece. Verification of the proper function of the
Configure analog output for simulation of current output signal. analog output including whether the er-
Simulate the following output signal values and verify either using down- | ror signal values can be generated.
stream devices in the operating facility or using a current meter that is ad-
ditionally connected:

Simulated value: Expected measured value:
3.6 mA 3.59t0 3.61 mA
8 mA 7.99 to 8.01 mA
16 mA 15.99 to 16.01 mA
21.2mA 21.19t021.21 mA
3 Reactivate SIL operation.

Disconnect the line of the analog output signal at connection 42(+).
The test piece must signal an error after approx. 5 s.

Verification that, in the event of an inter-
ruption to the output current signal, the
internal test identifies the interruption of
the signal path and signals it.




Warning
A After the mission time expires, the systems no longer meet the requirements according to their SIL certification.

6.10.4 Recommended tests for temperature probes

To ensure safe and reliable operation of the thermometers, the following service and maintenance work must be performed:
The following tests are recommended at certain intervals:

- Every 12 months, the insulation resistance of the measuring circuit must be measured against the protection fitting (for
thermocouples: only for the insulated measuring circuit; in the case of multiple measuring circuits, the insulation test must
also be performed between the individual measuring circuits). The minimal insulation resistance at room temperature
should be 100 MQ at 100 V.

- Damage and corrosion of thermometers — protection tubes

- Corrosion and correct positioning of the contacts and terminals of cable connections

- Seals of terminal heads and cable entries

- Interruptions due to "knocking" on the thermometer/measuring insert

Since the maximum operating temperature influences the drift behavior, the thermometer should be recalibrated or replaced at

certain intervals to ensure reliable and precise temperature measurement.
The testing intervals are listed in the table below:

Maximum operating temperature |Pt - RTD temperature probe Thermocouples

200 °C 5 years 5 years

550 °C 2 years 5 years

700 °C 1 year 2 years

1000 °C Non-precious metal 1 year
Precious metal 2 years

1500 °C 1 year
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7 ATEX
7.1 Ignition protection type "i"

7.1.1 Associated, intrinsically safe electrical apparatus according to EN 60079-11

7.1.1.1  Function of intrinsic safety

The ignition protection type intrinsic safety "i" makes use of the fact that a certain energy is required in order to ignite a poten-
tially explosive atmosphere. This is dependent upon the composition of the potentially explosive atmosphere.

An electrical circuit is intrinsically safe if it prevents this energy level from being exceeded, thus preventing an ignition either
through switching sparks or a thermal effect, under certain test conditions and taking into consideration certain safety margins.

7.1.1.2 Definitions of intrinsic safety

An intrinsically safe electrical circuit is a circuit in which neither a spark nor a thermal effect occurring under the conditions
specified in EN 60079-11, which include uninterrupted operation and defined fault conditions, may cause the ignition of a cer-
tain potentially explosive atmosphere.

The energy of the electrical circuit is limited such that it cannot cause an ignition. This applies to both spark formation and ther-
mal effects. The test conditions with specific potentially explosive atmospheres are specified. The tests comprise uninterrupted
operation and defined fault conditions.

7.1.1.3 Electrical apparatus:

Electrical apparatus is the collective term for electrical components and electrical circuits or parts of electrical circuits generally
found together within a single housing.

7.1.1.4 Intrinsically safe electrical apparatus:
Electrical apparatus in which all electrical circuits are intrinsically safe.

7.1.1.5 Associated electrical apparatus:
Electrical apparatus in which not all electrical circuits are intrinsically safe. However, in terms of the design, the non-intrinsically



safe electrical circuits cannot have an effect on the intrinsically safe electrical circuits.

The associated apparatus is identified through brackets: e.g. Il (1) G [Ex ia Ga] IIC.

Associated electrical apparatus can be used in potentially explosive areas provided it has the corresponding protection (igni-
tion protection type according to EN 60079-0). In the event of insufficient protection, it must be used outside of the potentially
explosive area.

Example:
The type 707075 is not in the potentially explosive area; however, it is connected to a thermocouple in the potentially explosive
area. Only the input circuit marked in blue for type 707075 is intrinsically safe.

7.1.2 Intended use

Type 707075 is a safety device designed according to Directive 2014/34/EU, chapter 1(1)(b) for measuring temperatures direct-
ly using resistance probes or thermocouple probes, or other physical measurands such as pressure, with the aid of a suitable
transmitter and the use of a 4 to 20 mA current input.

The stipulations and requirements for use specified in this document must be taken into consideration.

= Important information:
Thermocouples should be evaluated with at least the requirements of EN 60584 or DIN 43710. RTD temperature
probes should be evaluated with at least the requirements of EN 60751. Parameter values such as response rate,
temperature stability, age drift, self-heating behavior, failure rates, fault models, etc. should likewise be taken into
account.

Type 707075 is associated apparatus that may only be used outside the Ex zone.
Another use or one that goes beyond the specified use ? with respect to use in potentially explosive areas ? is considered as
not being in accordance with the intended use.

Liability for resulting damages cannot be assumed.

Type 707075 is built according to the relevant standards and directives as well as to the applicable safety regulations. Never-
theless, improper use may lead to personal injury or material damage.

To avoid danger, only use type 707075:
- For the intended use
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- When in good order and condition
- Under consideration of this operating manual

DANGER!
A The Ex approval becomes null and void if type 707075 is used contrary to its intended use or if the safety require-
ments in this operating manual are not complied with.

7.1.3 Installation regulations

If electrical apparatus is used in plants and ambient conditions with the "intrinsic safety" ignition protection type, the obliga-
tions of the applicable installation regulations according to EN 60079-14 "Explosive atmospheres — Part 14: Electrical installa-
tions design, selection and erection" are to be considered along with other applicable requirements.

The type of zone separation as well as the cable selection must be implemented or selected in such a way that the de-
fined zone classifications and their requirements continue to be in place.



7.2 Identification marking for ATEX ignition protection type "i"
according to ATEX directive 2014/34/EU and the EN standards EN 60079-11

@ I (1) G [ExiaGa] IIC
Il (1) D [ExiaDa] liC

Standard designation according to EN 60079-0
Explosion group Il C gases, low ignition energy such as hydrogen
IIl C conductive dusts

Equipment Protection Level:
Ga (gases) for category 1, zone 0 for gas
Da (dust) for category 1, zone 20 for dust

Designation according to standard series EN 60079 for electrical devices
ia: related equipment according to ignition protection ,,i*

intrinsically safe according to EN 60079-11

Jia“ (2-failsafe) for category 1

Standard designation

Category according to ATEX directive 2014/34/EU
G: gas explosion protection; D: dust explosion protection

Related equipment for intrinsic safety according to EN 60079-11 for category 1
Applications for ignition protection type intrinsic safety ,ia“

Guidelines designation for device group Il (non-firedamp endangered mine workings) ‘

Designation explosionproof according to ATEX directive 2014/34/EU ‘
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7.3 Safety device according to EN 50495 according to ATEX ignition protection type "e"
and Iltll

@ I (2) G [ExebGh] IIC
I (1) D [Exta Da] IiC
I (2 D [Extb Db] liC

Standard designation according to EN 60079-0
Explosion group Il C gases, low ignition energy such as hydrogen
1l C conductive dusts

Equipment Protection Level:

Gb: for use in zone 1 or 2 for gases

Da: for use in zone 20, 21 or 22 for dust
Db: for use in zone 21 or 22 for dust

Designation according to series of standards EN 50495 N

“eb” increased safety for category 2, b: zone 1 or 2 for gas

“ta” protection with housing for category 1, a: zone 20, 21 or 22 for dust

“tb” protection with housing for category 2, b: zone 21 or 22 for dust
Designation according to series of standards EN 60079 for electrical devices
increased safety according to EN 60079-7

ignition protection “t” dust explosion protection with housing acc. to EN 60079-31

Standard designation

Category according to ATEX directive 2014/34/EU
G: gas explosion protection
D: dust explosion protection

Safety devices according to EN 50495

- for category 2 applications for ignition protection type increased safety "e" according to EN 60079-7
- for category 1 applications for ignition protection type with housing ,ta“ according to EN 60079-31

- for category 2 applications for ignition protection type with housing ,tb* according to EN 60079-31

Guidelines designation for device group Il (non-firedamp endangered mine workings) ‘

Designation explosionproof according to ATEX directive 2014/34/EU

1.) The monitored electrical equipment is not a potential ignition source in normal operation



7.3.1  Safety device according to EN 50495

The standard EN 50495, harmonized within the scope of Directive 2014/34/EU, stipulates requirements for electrical apparatus
that performs one or more safety function(s) for explosion protection. Discrete and complex safety devices whose protective
function is controlled by software are evaluated using measures from

EN 50495. By means of the Safety Integrity Level (SIL) from EN 61508, EN 50495 defines the necessary safety level for moni-
toring potential ignition sources.

It is important to note the requirement from EN 50495 in Annex E, which states the following (paraphrased here): “/f a device
contains more than one potential ignition source, suitable measures must be applied for each of these ignition sources. Com-
bined apparatus must comply with the relevant standards EN 60079-0 and (EN 61241-0 integrated into EN 60079-0) according
to the category to be achieved."

Type 707075 is installed outside the apparatus in a non-potentially explosive area. Using e.g. a probe attached in the appara-
tus, it monitors the temperature of a bearing, which is considered a potential ignition source in the apparatus. The probe lines
protruding into the potentially explosive area are intrinsically safe and type 707075 is therefore identified accordingly as "asso-
ciated apparatus".

=  Chapter 7.2 "Identification marking for ATEX ignition protection type "i"")

It is only admissible to increase the failure tolerance (HFT) and thus increase the device category for the combined apparatus
using type 707075 if there are no other ignition hazards other than the one addressed by type 707075, and the higher device
category poses no additional requirements on the combined apparatus.

The scope of EN 50495 does not include safety devices for non-electrical apparatus, which are recorded in EN 80079-37 (igni-
tion protection type "h").

=  Chapter 7.5 "Ignition source monitoring "h" according to EN 80079-37"
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7.4 Identification marking for ATEX ignition protection type "h"

@ Il (1) G [ExhGa] IiC
I (1) D [ExhDa] liC

Standard designation according to EN 60079-0
Explosion group Il C gases, low ignition energy such as hydrogen
11l C conductive dusts

Equipment Protection Level:
Ga (gases) for category 1, zone 0 for gas
Da (dust) for category 1, zone 20 for dust

Designation according to standard series EN 80079-37
for non-electrical devices
“h”: related equipment according to ignition protection “h” for category 1

Standard designation

Category according to ATEX directive 2014/34/EU
G: gas explosion protection; D: dust explosion protection

Related equipment for intrinsic safety according to EN 60079-11 for category 1
Applications for ignition protection type intrinsic safety ,ia"

Guidelines designation for device group Il (non-firedamp endangered mine workings) ‘

Designation explosionproof according to ATEX directive 2014/34/EU ‘

7.5 Ignition source monitoring "h" according to EN 80079-37

7.5.1 Ignition source monitoring "b"

Ignition protection type whereby mechanical or electrical devices are used in conjunction with non-electrical devices in order to
reduce, either manually or automatically, the probability that a potential ignition source will become an actual ignition source.



7.5.2 Types of ignition protection system

In order to determine the monitoring parameters, EN 80079-37 makes reference to ISO 80079-36. The use of ignition protec-
tion systems is shown in table 1 of EN 80079-37. The use of type b1 and type b2 ignition protection systems is described here.
The use of the ignition protection systems b1 or b2 depends on the EPL and the occurrence of the potential ignition source.

With the dTRANS T06 Ex 707075, ignition protection system b2 can only be achieved using redundancy (HFT = 1).

If, for example, the EPL is Ga and Da (zone 0 and zone 20) and a potential ignition source needs to be monitored during an ex-
pected malfunction, two dTRANS T06 units (HFT = 1) must be used.

If the potential ignition source only becomes dangerous during a rare malfunction, ignition protection system b1 (HFT = 0) is
sufficient and only one dTRANS TO06 unit is required.

Monitoring a potential ignition source which can become dangerous in standard operation is not admissible for EPL Ga and Da
(zone 0 and zone 20).

In this case, the apparatus concept must be revised.
The necessary ignition protection system must be determined according to table 1 of EN 80079-37.

The necessary specifications for the JUMO dTRANS TO06 Ex for use in the aforementioned ignition protection systems can be
found in Chapter 6.6.2 "Sicherheitsrelevante Systemeigenschaften".

7.5.3 Using the types of ignition protection system

The types of ignition protection system listed in table 1 or table 2 of EN 80079-37 must be used in accordance with the require-
ments for the EPL. Following a warning signal, the EPL can be ensured through either a manual or automatic intervention.

The user of the product is responsible for selecting the type of intervention (automatic or manual). This selection also depends,
among other things, on which downstream logic device and actuators have been chosen.

7.5.4 Identification marking

Safety devices which are intended to be part of a type b1 or b2 ignition protection system and which are not intended for in-
stallation in potentially explosive atmospheres, must be identified with [Ex h].
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8 IECEx

8.1 Intended use

Type 707075 is associated apparatus that may only be used outside the Ex zone.
Another use or one that goes beyond the specified use ? with respect to use in potentially explosive areas ? is considered as
not being in accordance with the intended use. According to ATEX it is considered an [Ex i] device

8.2 Identification marking for IECEXx ignition protection type "ia":

The nameplate is affixed to the side of the device.

electrical circuit "ia" (protection through 2 protective measures) leads into zone 0.

H [Ex ia Da] IlIC Associated apparatus which is set up outside the dust atmosphere but the intrinsically safe
electrical circuit "ia" (protection through 2 protective measures) leads into zone 20.

@ [Exia Ga] IIC Associated apparatus which is set up outside the gas atmosphere but the intrinsically safe

Standard designation according to IEC 60079-0
Explosion group Il C gases, low ignition energy such as hydrogen
Il C conductive dusts

Equipment Protection Level:
Ga (gases) for category 1
Da (dust) for category 1

Standard designation according to standard series IEC 60079 for electrical devices
ia: related equipment according to ignition protection ,i*
intrinsically safe according IEC 60079-11, ,ja* (2-failsafe) for category 1




8.3 Identification marking for IECEXx ignition protection type "h"

= [Exh Ga] IIC Associated apparatus which is set up outside the gas atmosphere
@ [Ex h Da] llIC Associated apparatus which is set up outside the dust atmosphere

Standard designation according to IEC 60079-0
Explosion group Il C gases, low ignition energy such as hydrogen
IIl C conductive dusts

Equipment Protection Level:
Ga (gases) for category 1, zone 0 for gas
Da (dust) for category 1, zone 20 for dust

Designation according to standard series EN 80079-37 for non-electrical devices
“h”: related equipment according to ignition protection “h” for category 1
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8.4 Excerpt of important device data

Contents Description Further information
Name of the manufacturer JUMO GmbH & Co. KG =  See back of this operating
Address Moritz-Juchheim-StraBe 1 manual
36039 Fulda
Germany
Description of the test piece JUMO dTRANS T06 Ex 707075 =  Chapter 2 "ldentifying the de-
Device type vice version"
Ex identification marking [Ex ia Ga] lIC =  Chapter 8.2 "Identification
[Ex ia Da] llIC marking for IECEx ignition pro-
tection type "ia":"
Compilation of the EXTR documents|IECEx Test Report Cover =  Specified standards
and additional information IECEX Test Report: IEC 60079-0 Edition 6
IECEX Test Report: IEC 60079-11, Edition 6
Certificate number IECEx TUN 19.0005 =  Chapter 15.5 "I[ECEX"
Protection type Min 1P20 =  Chapter 11.9 "Housing"
Admissible ambient temperature range [-10 to +70 °C =  Chapter 11.8 "Environmental

(°C)

influences"

Special conditions for use of the device

The electrical connection of intrinsically safe
electrical circuits must only be established
when the device is de-energized.
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9 Configuration

9.1 Overview

Main view
(per default)
SIL 0

Measur.:

Device data
Display/ Operation -
Analog input

Analog output —\

Interface —
Service—
Back

Navigation principle

reject confirm
changes @ changes

— ® ®—

next/previous

Version
Service

Hardware recognit.
Back

Operation hours total
Op. hours since
last Configuration

‘ Language after Power on, Language, Unit

Standard display, Decimal place, Contrast,
Timeout Operation and Lighting, Code

Sensor type, Lineariszation, Temperature
difference, Temperature compensation,
Resistance measuring range, Line resistance,
Sensor factor,

Resistance Rx and RO, Resistance Ra, Rs, Re,
Scaling Start and End, Offset,

Fine calibration Start actual and target,

Fine calibration End actual and target,

Noise supression, Filter time constant

Signal type

Output range start and -end
Scaling start and -end
Reversion output

Error signal, Ersatzwert
Response to limit Error
Signal from diagnosis error
Simulation output and value

l Baudrate, Data format, Device adress

or
increase/decrease value

[J Extra codes

Switching cycle limit,
Current switching cycles

All the parameters are freely accessible, but they can be locked via a code on the device or with the setup program.
Default settings are shown in (bold). All parameters are listed in the following tables.
Parameters which are not required are automatically hidden depending on the setting.



9.2 Device data

Value range
Parameter Comment (default setting in bold)
9.2.1 Language German German, English, French,
i Spanish
English
French
Spanish

9.2.2 Language
prompt after
"power on"

Here you can select whether a language prompt is to appear
when the device is switched on.

ON, OFF

9.2.3 Unit

A unit for the measured value can be set here.

°C

°F

%

Text:

Via the setup program, 9 characters can be entered here for an-
other unit, e.g. Pa (Pascal)

°C, °F, %, text
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9.3 Display/operation

Parameter

Comment

Value range
(default setting in bold)

9.3.1 Normal display

This sets the view that appears after the voltage supply

is switched on.
= Chapter 9.1 "Overview"

Main view, bar graph, limit
value, drag indicator, TAG
no. and info text,

Difference in brightness between black and
white pixels

Main view /O info
Bar graph
Limit value
Drag indicator
TAG-no. and info text
1/0 info JTRANG 106
; ) ) ST FELO0
To display the connection diagram of sen- SJ
sor input, signal output, as well as the LB Sign
optional interface assignment 1% 4-20mA
i1t ES455
5= Ade 1
9.3.2 Decimal place No decimal place None,
one, two
One
Two
9.3.3 Contrast Screen contrast: Oto5to 10




Parameter

Comment

Value range
(default setting in bold)

9.3.4 Lighting

Here, the backlight of the display is set.

Always off:
always switched off

Always on:
always switched on

When key is pressed:

The backlight is only switched on when the keys are
operated and it lights up until the time for the lighting
timeout has expired.

Always off, Always on,
When key is pressed

9.3.5 Lighting timeout

This setting is only available for key-activated lighting.
Here you can select how long the backlight should
remain active after the last press of a key.

0 to 30 to 100 sec

9.3.6 Operation timeout

Here, the waiting period is set for returning from the
configuration level to the normal display.

= Chapter "Operating overview"

0 means: no automatic return

0 to 30 to 100 sec

9.3.7 Code

To prevent unintentional changes to configuration data,
a code for locking the configuration level can be set
here.

0 means: code request switched off

Note

ﬂ If the code is forgotten, a new code can be
transferred to the device via the setup pro-
gram.

= Chapter 12.3 "Forgotten the code?"

0 to 9999
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9.4 Analog input

Parameter

Comment

Value range

(default setting in bold)

9.4.1 Sensor type

RTD temperature probe in 2-wire circuit

RTD temperature probe in 3-wire circuit

RTD temperature probe in 4-wire circuit

Resistance/potentiometer in 2-wire circuit

Resistance/potentiometer in 3-wire circuit

Resistance/potentiometer in 4-wire circuit

Resistance transmitter

Thermocouple

Double thermocouple

mV input (0 to 1V)

4 to 20 mA

0to 20 mA

Oto10V

SIL operation




9.4.2 Linearization

Comment

Measuring range

Linear

No sensor linearization

Pt100

IEC 60751:2008

-200 to +850 °C

Pt500, Pt1000

IEC 60751:2008

-200 to +850 °C

Pt50 GOST, Pt100 GOST

GOST 6651- 2009 A.2

-200 to +850 °C

Ni100, Ni500, Ni1000

DIN 43760:1987-09

-60 to +250 °C

Ni100 GOST

GOST 6651-2009 A.5

-60 to +180 °C

Cu50 GOST, Cu100 GOST

GOST 6651-2009 A.3

-180 to +200 °C

Pt13Rh-Pt "R"

Pt10Rh-Pt "S"

Pt30Rh-Pt6Rh "B"

Fe-CuNi "J"

Cu-CuNi "T"

NiCr-Ni "E"

NiCr-Ni "K"

NiCrSi-NiSi "N"

DIN EN 60584-1:2014

-50to +1768 °C

-50 to +1820 °C

-210 to +1200 °C

-200 to +400 °C

-200 to +1000 °C

-200 to +1300 °C

Fe-CuNi "L"

DIN 43710:1985-12

-200 to +900 °C

Cu-CuNi "U"

DIN 43710:1985-12

-200 to +600 °C

Cromel COPEL® "L"

Cromel Alumel®

W5Re-W20Re "A1"

GOST R 8.585-2001

-200 to +800 °C

-270to +1372 °C

-0 to +2500 °C
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9.4.2

Linearization

Comment

Measuring range

W5Re-W26Re "C"

ASTM E230M-11: 2011

-0 to +2315°C

W3Re-W25Re

Platinel Il

ASTM E1751M-09: 2009

-0 to +1395 °C

Customer-specific

This setting only appears if a customer-specific linearization has been entered via the setup
program and transferred to the device.

= Chapter 12.4 "Customer-specific linearization"
Parameter Comment Value range
(default setting in bold)
9.4.3 Temperature difference |This setting is only available if "thermocouple" or "dou-|0 to 10 to 100

ble thermocouple" has been configured under linear-
ization.

9.4.4 Temperature compens. |Here you can set whether the cold junction tempera- | Internal, fixed value
ture of the thermocouple is recorded internally or a
fixed value is used.
9.4.5 TC fixed value Setting for the fixed value -20to 0 to 80 °C
9.4.6 Resistance measuring The measuring range can be selected here if "linear" or|400, 4000, 10000 Q
range "customer-specific" has been set for linearization and
"resistance/potentiometer” or "RTD temperature
probe" has been set as the sensor type.
9.4.7 Line resistance Resistance of probe line (for 2-wire circuit) 0.0to 100 Q




Value range

Parameter Comment (default setting in bold)

9.4.8 Sensor factor Only for RTD temperature probe: 0.25 to 1.00 to 10.00
For adjusting Pt25 to Pt1000 sensors to a different
configured linearization (e.g. Pt100).

For example, a Pt100 linearization can be corrected
with the sensor factor 0.5 in order to connect a Pt50
sensor.

9.4.9 Resistance Rx Parameter appears for the setting "resistance/potenti- |0 to 400, 4000, or 10000 Q
YR ometer" with 2, 3, or 4-wire circuit.
=t |ltis dependent on the setting "Resistance measuring

o o R, range".
The maximum value that the variable resistance Rx can
R, adopt must be entered here.

VR,

51 52 53 54

9.4.10 Line resistance R Parameter appears for the setting "resistance/potenti- |0 to Rx
ometer" with 2-wire circuit.
The sum of the resistance values for the two connect-
ing cables is entered here.
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Parameter

Comment

Value range
(default setting in bold)

9.4.11 Resistance RO

Parameter appears for the setting "resistance/potenti-
ometer" with 2, 3, or 4-wire circuit.

It is possible that the variable resistance cannot adopt
the value 0 Q as the minimum value (e.g. a mechanical
restriction means a potentiometer is unable to reach
the minimum possible limit stop). This minimum value
should be entered here.

0 to 400, 4000, or 10000 ©Q

9.4.12 Resistance R,,

31 32 33 34
& @ S E

R, [ u

R

Here, the starting resistance of the potentiometer
(resistance transmitter) must be entered. l.e. the resis-
tance (between A and S) of the sliding contact at this
position (minimum possible limit stop, e.g. left limit
stop) must be entered.

9.4.13 Resistance Rq

The resistance value that the sliding contact can cover
from the minimum value (minimum possible limit stop,
e.g. left limit stop) to the maximum value (maximum
possible limit stop, e.g. right limit stop) must be
entered here.

9.4.14 Resistance R,

Here, the end resistance value of the potentiometer
(resistance transmitter) must be entered. |.e. the resis-
tance (between E and S) of the sliding contact at this
position (maximum possible limit stop, e.g. right limit
stop) must be entered.

0to 10000 Q

9.4.15 Scaling start

9.4.16 Scaling end

All sensor types can be scaled here if "linear" has been
entered for linearization.

-5000 to 0 to 50000

-5000 to 100 to 50000

9.4.17 Offset

With the offset, the linearized/scaled measured value
can be shifted evenly by the value entered over the
entire measuring range.

-5000 to 0.0 to 50000 °C/°F/
text




Value range

Parameter Comment (default setting in bold)

9.4.18 Fine adjust. actual start |You can use the fine adjustment to correct the mea-|-5000 to 0.0 to 50000

sured values of the analog input. This may become

9.4.19 Fine adjust. actual end necessary if the scaling and offset do not result in the -5000 to 0.0 to 50000
value desired display.

9.4.20 Fine adjust. target start |= Figure in Chapter 5.4 "Signal flow" -5000 to 0.0 to 50000

9.4.21 Fine adjust. target end -5000 to 0.0 to 50000
value

9.4.22 Noise suppression Equalizes the input signals using the digital input filter. | Yes, No

9.4.23 Filter time constant Time constant of the digital input filter, 0.0 to 0.1 to 100 sec

2nd order

If the input signal changes suddenly, approx. 26 % of
the change is recorded following a period that corre-
sponds to the filter time constant dF (2 x dF: approx.
59 %; 5 x dF: approx. 96 %).

Value 0 means: filter switched off

If the filter time is long:

- Interfering signals are better absorbed

- Measured value display responds more slowly to
changes
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9.5 Analog output

Parameter

Comment

Value range
(default setting in bold)

9.5.1 Signal type

Here, the standard signal for the analog output is set.

4 to 20 mA,

0to 20 mA

2to10V

Oto10V

9.5.2 Output range start

9.5.3 Output range end

= Chapter 5.4 "Signalfluss"”
Setting 0 to 120 °C

Here, the output range of a temperature, resistance,
current, or voltage measured value can be set (restrict-
ed).

Measuring range start to 0
to measuring range end

Measuring range start to
100 to measuring range end

SIL operation
9.5.4 Scaling start

= Chapter 5.4 "Signalfluss"”
Setting 6 to 18 mA

At scaling end, the setup program requires a higher val-
ue than at scaling start, i.e. in the case of 4 to 20 mA,
set a value higher than 4 mA as the start.

Here, the output range set in Chapter 9.5.2 and Chap-
ter 9.5.3 is mapped to the scaling configured for the
signal type.

4 to0 20 mA,
(the full range of the signal
type is applied per default)

9.5.5 Scaling end

The "Scaling end" value is entered here.

0to20 mA

9.5.6 Output reversion

The signal at the output can be inverted here. For ex-
ample, for a setting of 0 °C =0V and 50 °C =10V,

through the reversion this becomes 50 °C = 0V and
0°C =10V at the output

No, Yes




Parameter

Comment

Value range
(default setting in bold)

9.5.7 Error signal

If, for the measured value, the value is exceeded, not

reached, or a diagnostic error occurs, the current or

voltage value set here is output on the analog output as

a so-called error signal.

= Chapter 9.5.10 "Behavior when leaving the scal-
ing range"

Negative signaling,
positive signaling,
replacement value

For signal type 4 to 20 mA

Low 3.6 or high 21.2 mA

For signal type 0 to 20 mA

Low -0.4 or high 21.2 mA

For signal type 2 to 10 V

Low 1.8 or high 10.6 V

For signal type 0 to 10 V

Low -0.2 or high 10.6 V

SIL operation

9.5.8 Output simulation

An output current/output voltage can be simulated to
test the system that follows. It is also possible to simu-
late error signals.

OFF

ON

9.5.9 Simulation value

The value set here is simulated. The value range
depends on the signal type that has been set.

for 0(4) to 20 mA;
-0.4(3.6) to 21.2 mA,

for 0(2) to 10 V:
-0.2(1.8)to 10.6 V

SIL operation
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9.5.10 Behavior when leaving the scaling range

The standard-signal ranges of the analog output are limited as follows according to the recommendation of NAMUR NE 43:

Signal type |Lower Upper

- . Analog output
limit limit 20,5 mA ¢ ———————————————————————————————————————————————————— —[—212mA

4t020mA | 3.6 mA [21.2mA End: 20mA ——— | - . 1;27)77| (Errorsignal positive)
limitation
on the top ’

Oto20mA |-0.4mA [21.2mA
2to10V 1.8V 106V
Oto10V -0.2V 10.6 V

- —
o :;I': bottom limitation
Start: 4 mA e ST i (A, F-4--- 36mA
38MA - T = \,‘,/ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, I S L_ (Error signal negative)
i >
I measured value
-1,25°C 103,125°C

0°C  e.g. measured Temperature of Pt100  100°C

In this example, the measured value from 0 to 100°C is output on the analog output with
4 to0 20 mA.

Caution
A The analog output is part of the safety function.




9.6 RS485 interface

Value range
Parameter Comment (default setting in bold)
9.6.1 Baud rate Protocol: Modbus slave

9600, 19200, 38400, 57600,
115200

9.6.2 Data format

Data bits/stop bits/parity

8/1/no parity,
8/1/0dd parity,
8/1/even parity,
8/2/no parity

set

value

9.6.3 Device address 1to 254
9.7 Service
Value range
Parameter S
Comment (default setting in bold)

9.7.1 Minimum measured val- |Minimum measured value is displayed

ue
9.7.2 Maximum measured val- | Maximum measured value is displayed

ue
9.7.3 Min. measured value re- |Minimum drag indicator value is reset to the measured | No, Yes

set value
9.7.4 Max. measured value re- | Maximum drag indicator value is reset to the measured |No, Yes
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10 Device info

10.1 Version

The device software version for channel and diagnostics, fabrication number, inspection ID, and the SIL extra code are dis-
played here.

Device software version channel: Yersion Yersion i Wersion i Mersion

348.01.01 349.02.01 H Bzgzzgg%gi 05003713 |
The first 8 digits are the production order number: 02472588

Digit 9 and 10 manufacturing site Fulda: 01
Digit 11 (second row) device version: 0 version ¢ Version
Digit 12 and 13 year: 2018

Digit 14 and 15 calendar week: 11

Digit 16 to 19 consecutive number: 0003
Inspection ID: |
Extra code SIL: e
"No" means not present, "Yes" means present.

= Chapter 12.6 "Switching on/switching off the SIL extra code"
Hardware version:

Ex

Device software version diagnostics:
Fabrication number:




10.2 Service

Value range
Parameter Comment (default setting in bold)
10.2.1 Total operation time |Operating hours counter 0 to 99999 hours

The counter adds up the operating hours during which the
device was connected to the voltage supply.

The value cannot be changed and can be used as a mea-
sure of how long the device was actually in operation after
leaving the factory.

10.2.2 Operation time since |Operation time since the last change in the configura-|0 to 99999 hours
last configuration tion level

Here, the time during which the device was in operation

since the last configuration step is displayed. This also ap-

plies for configuration performed via the setup program.

10.3 Hardware identification

The extra codes installed in the device are displayed here.

Harduware
recoanit

Fitted
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11 Technical data
11.1 Analog input
11.1.1 RTD temperature probe
Designation Standard Measuring range | Measuring accura- | Rqgg/Rg ITS
cy?
Pt50 GOST 6651-2009 A.2 1.391 90
2/3-wire circuit -200 to +850 °C +0.5K
4-wire circuit +0.3 K
Pt100 GOST 6651-2009 A.2 1.3911 90
2/3-wire circuit -100 to +200 °C +0.2 K
-200 to +850 °C +0.4 K
4-wire circuit -100 to +200 °C +0.15 K
-200 to +850 °C +0.25 K
Pt100, Pt1000 IEC 60751:2008 1.3851 90
2/3-wire circuit -100 to +200 °C +0.2 K
-200 to +850 °C +0.4 K
4-wire circuit -100 to +200 °C 0.1 K
-200 to +850 °C +0.2 K
Pt500 IEC 60751:2008 1.3851 90
2/3-wire circuit -100 to +200 °C +0.4 K
-200 to +850 °C +0.4 K
4-wire circuit -100 to +200 °C +0.1 K

-200 to +850 °C

$0.2K




Designation Standard Measuring range | Measuring accura- | Rygo/Rg ITS
cy?

Ni100, Ni500, Ni1000 DIN 43760:1987-09 1.618 ITPS 68
2/3-wire circuit -60 to +250 °C 10.4 K
4-wire circuit -60 to +250 °C 0.2 K

Ni100 GOST 6651-2009 A.2 1.617 90
2/3-wire circuit -60 to +180 °C 0.4 K
4-wire circuit -60to +180 °C $0.2 K

Cu50 GOST 6651-2009 A.2 1.428 90
2/3-wire circuit -180 to +200 °C +0.5 K
4-wire circuit -180 to +200 °C +0.3 K

Cu100 GOST 6651-2009 A.2 1.428 90
2/3-wire circuit -180 to +200 °C +0.4 K
4-wire circuit -180 to +200 °C +0.2 K

Ambient temperature influence

<+0.005 %/K deviation from 22 °C

Measuring current

<0.3mA

Sensor line resistance

<50 Q per line for 3- and 4-wire circuit

< 100 ohms line resistance for 2-wire circuit

Lead compensation

Not required for 3-wire or 4-wire circuit. In 2-wire circuits, lead compen-
sation is performed in the software by entering a fixed line resistance.

Special features

- Can also be programmed in °F
- Basic sensor type can be changed with sensor factor (e.g., Pt50 to

Pt100)

a The accuracy specifications refer to the maximum measuring range.
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11.1.2 Thermocouples
Designation Standard Measuring range Measuring accuracyb ITS
Fe-CuNi “L” DIN 43710:1985-12 -200 to +900 °C 0.1 % 68
Fe-CuNi “J” DIN EN 60584-1:2014 -210 to +1200 °C +0.1 % from -100 °C 90
Cu-CuNi “U” DIN 43710:1985-12 -200 to +600 °C +0.1 % from -100 °C 68
Cu-CuNi “T” DIN EN 60584-1:2014 -200 to +400 °C 10.1 % from -150 °C 90
NiCr-Ni “K” DIN EN 60584-1:2014 -200 to +1300 °C +0.1 % from -80 °C 90
NiCr-CuNi “E” DIN EN 60584-1:2014 -200 to +1000 °C +0.1 % from -80 °C 90
NiCrSi-NiSi “N” DIN EN 60584-1:2014 -200 to +1300 °C +0.1 % from -80 °C 90
Pt10Rh-Pt “S” DIN EN 60584-1:2014 -50 to 1768 °C +0.15 % from -60 °C 90
Pt13Rh-Pt “R” DIN EN 60584-1:2014
Pt30Rh-Pt6Rh “B” DIN EN 60584-1:2014 -50 to 1820 °C 10.15 % from 400 °C 90
W5Re-W26Re “C” ASTM E230M-11 0to 2315 °C +0.15 % 90
W5Re-W20Re “A1” GOST R 8.585-2001 0 to 2500 °C 10.15 % 90
W3Re-W25Re “D” ASTM E1751M-09 0to 2315 °C +0.25 % 90
Chromel®-COPEL® "L" GOST R 8.585-2001 -200 to +800 °C +0.1 % from -80 °C 90
Chromel®-Alumel® GOST R 8.585-2001 -270 to +1372 °C +0.1 % from -80 °C 90
PLII (Platinel) ASTM E1751M-09 0to 1395 °C +0.15 % 90




Designation Standard

Measuring range

Measuring accuracyb ITS

Ambient temperature influence

< +0.005 %/K deviation from 22 °C, plus accuracy of the cold

junction

Measuring range start/end

Freely programmable within the limits in steps of 0.1 °C

Cold junction

Pt1000 internal; external cold junction temperature

Cold junction accuracy (internal)

1K

Cold junction temperature (external; fixed value)

-20 to +80 °C, configurable

Special features

Also configurable in °F

b The accuracy specifications refer to the maximum measuring range.

11.1.3 Standard signals

Designation Measuring range Measuring | Ambient temperature
accuracy® | influence
Voltage freely scalable
Input resistance Ry > 500 kQ DCOto 10V +5 mV <+0.005 %/K
Input resistance R\ > 1 MQ DCOto1V +0.05 % deviation from 22 °C
Current
Voltage drop < 2V, freely scalable DC 0(4) to 20 mA +20 pA <+0.005 %/K

deviation from 22 °C

Galvanic isolation

see Chapter 3.5 "Galvanic isolation"

Special features

Measuring range scaling adjustable
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Limits according to NAMUR recommendation NE 43 in case of deviation under/above measuring
range

Signal type 4 to 20 mA

Measurement information M 3.8 t0 20.5 mA
Failure information A for deviation below measured value/short circuit ("NAMUR Low") <3.6 mA
Failure information A for deviation above measured value/probe break ("NAMUR High") >21mA

¢ The accuracy specifications refer to the maximum measuring range.

11.1.4 Resistance transmitter

Designation Measuring range Measuring accura- | Ambient temperature
cyd influence

Resistance transmitter <400 Q 0.4 Q <+0.01 % per K
deviation from 22 °C

Resistance transmitter 400 to 4000 Q 4 Q <+0.01 % per K
deviation from 22 °C

Resistance transmitter 4000 to 10000 © +10Q <+0.01 % per K
deviation from 22 °C

Connection type 3-wire circuit

Sensor line resistance Max. 50 Q per line

Resistance values Freely programmable within the limits in steps of 0.1 Q

Special features Measuring range scaling adjustable

d The accuracy specifications refer to the maximum measuring range.




11.1.5 Resistance/potentiometer

Designation Measuring range Measuring accu- Ambient temperature
racy influence
Sensor type resistance/potentiometer Max. 10 kQ +10 Q <+0.01 %/K

deviation from 22 °C

Connection type

Resistance with 2, 3, or 4-wire circuit

Sensor line resistance

<50 Q per line for 3 and 4-wire circuit
<100 Q line resistance for 2-wire circuit

Resistance values

Freely programmable within the limits in steps of 0.1 Q

Special features

Measuring range scaling adjustable

11.2 Measuring circuit monitoring

Measuring probe

Out of range

Probe/cable break

Probe/cable short circuit

RTD temperature probe Is detected Is detected Is detected
Resistance transmitter Is detected Is detected Is not detected
Thermocouple (single) Is detected Is detected Is not detected
Double thermocouple Is detected Is detected Is detected
Voltage

Oto10V Is detected Is not detected Is not detected
Oto1V Is detected Is not detected Is not detected
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Measuring probe

Out of range

Probe/cable break

Probe/cable short circuit

Current
4 to 20 mA
0 to 20 mA

Is detected
Is detected

Is detected
Is not detected

Is detected
Is not detected

11.3 Test voltages

Input and output against voltage supply

Voltage supply DC 24 V

4260 V

11.4 Electrical safety

Clearances / creepage distances

ponents and probes

Mains voltage to electronic com-

>8mm/>4mm

11.5 Analog output

Resolution of D/A converter
>15 bit

Voltage DC 0(2) to 10 V
Current DC 0(4) to 20 mA

Load resistance R| 5

Accuracy

Burden influence

>500 Q
<500 Q

.05 % referring to 10 V

<+0
< 10.05 % referring to 20 mA

5mV

+1
+0.02 %/100 Q

<
<

11.6 Display

| Type, resolution

Dot-matrix LCD display with 64 x 96 pixels




| Configuration

‘ Contrast can be adjusted on device, backlight can be switched off via timeout

11.7 Electrical data

Voltage supply

DC 24V, +10, -15 % SELV or PELV

Power consumption

max. 3W

Inputs and outputs
Conductor cross section

Max. 2.5 mm?, wire or stranded wire with ferrule

Electrical safety

According to DIN EN 61010-1
Overvoltage category lll, pollution degree 2
Test peak voltage, measurement input to analog output: 1875 V / 50 Hz

Electromagnetic

compatibility?
Interference emission
Interference immunity

According to DIN EN 61326-1
Class A - For industrial applications only -
Industrial requirements

Sampling rate

500 ms

Input filter

Digital filter, 2nd order; filter time constant can be adjusted from 0 to 100 s

a. The deviation under EMC load is 1% in relation to the measuring range.

11.8 Environmental influences

range

Operating/storage temperature

-10to +70 °C/-20 to +80 °C

Resistance to climatic conditions

< 85 % relative humidity, annual average, no condensation

11.9 Housing
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Site altitude

Maximum 2000 m above sea level

Housing type, material

Plastic housing, polycarbonate (use in interiors only)

Flammability class

UL94 vo

Electrical connection

Pluggable screw terminals

Mounting on

Mounting rail 35 mm x 7.5 mm according to DIN IEC 60715

Close mounting

Permitted

Installation position

Vertical

Protection type

IP20 according to DIN EN 60529

Weight with screw terminals

Approx. 200 g




11.10 Approvals/approval marks

Approval mark Test facility Certificate/certification number | Inspection basis Valid for
SIL2 TUV Nord SEBS-A.20140509.0933409 EN 61508 1-7 All modules
PLc (German Techni- EN ISO 13849
cal Inspection _
ATEX"i" Agency) TUV 19 ATEX 244073 X Directive 2014/34/EU
EN 60079-0
EN 60079-11
ATEX "h" Directive 2014/34/EU
EN 80079-36
EN 80079-37
ATEX safety device pur- Directive 2014/34/EU
suant to "e" and "t" EN 50495
IECEx "i" IECEx TUN 19.0005X IEC 60079-0
IEC 60079-11
IECEx "h" 1ISO 80079-36
1ISO 80079-37
UKCA EPS 22 UKEX 1 109 X Type 707075
with extra code
085
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12 Setup program

The program and the connecting cable are available as accessories and of-
fer the following possibilities:

- Simple and convenient parameterization and archiving via PC

- Easy parameter duplication for identical types of devices

12.1 Minimum hardware and software requirements:

- PC Pentium Ill or higher

- 200 MB free hard disk space

- CD-ROM drive

- Free USB interface, mouse connection

- Microsoft! Windows 7 (32-bit) -> 1 GB RAM
- Microsoft! Windows 7 (64-bit) -> 2 GB RAM

12.2 Displaying the device software version

% Connect the device to the PC using the USB cable
% Press the key

* Use (V) to switch to device info and press @

* Press (& key and the software version appears.

The softwa versions of the device and the setup program
must be compatible. Only the last two digits may be different, otherwise an
error message appears!

The version of the setup program appears under /nfo => Info about setup.

1. Microsoft® is a registered trademark of the Microsoft Corporation

_ —

Do k& KFToRRRE

* File-Info:

» Hardware:

» Device data:

» Analog input:

»_Analoa outout:
[le learizatior

001 Bk 12 s (NitOTING:

B

ation:




12.3 Forgotten the code?

If you forget the code, it can be read out via the USB interface and the setup program.
% Use Data transfer —> from device.

Timeout operation: | 100 s
code
Cancel

The read-out code now appears in the setup program in the sub-menu "Display/operation".
It can be kept as it is or changed.

If "0" is set and transferred to the device, the code interrogation is disabled and the configuration level is freely accessible.
12.4 Customer-specific linearization

Coefficients (DKD calibration values), formulas, or 40 value pairs (grid points) can be entered in the customer linearization sub-
menu.

MEasurnng range siarc. u.uu
Customer linearization: | Formula |v Range end: 100,00

AlphaBeta
Formula

€ [P [—
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12,5 Resetting the drag indicator

The drag indicator shows the maximum and minimum measured value. It can be reset with the setup program. The measured
value currently shown in the display is set.

On the device, see Chapter 9.7.3 "Min. measured value reset"

II‘ JUMO dTRANS TOE (Unicode) - [mist1,348]
;—j File Edit Datatransfer Extras View Window Info
== | Y= | Enable program options

Calibrate / test

=) JUMO dTRANS TO6

+ Flenfo Take screenshot Ctrl+Alt+P
- ¢f Configuration level Reset drag pointer Ctrl+Alt+R
. Ha@wam Set cu —
+ Device data . Reset drag indicator >
+ Analog input Switch
+ Analog output Measured value
o Renew
+ Customized line e
+ Limit value mon Comr .
+ Serial interface
Manc.:

Display / operation
Service
Extended information




12.6 Switching on/switching off the SIL extra code

The restrictions for SIL operation can only be deactivated with the setup program.

II‘ JUMO dTRANS TOE (Unicode) - [mist1,348]
;—jFiIe Edit Datatransfer Extras View Window Info

DEERE

=] JUMO dTRANS T06
+ File-Info
- ¢f Configuration level
+ Hardware

Device data
Analog input
Analog output
Customized line
Limit value mon

Enable program options

Calibrate / test

Take screenshot Ctrl+Alt+P
Reset drag pointer Ctrl+Alt+R
Set current switching cycles

Switch to SIL-operation Ctrl+Alt+5

Renew log-in / Alter pas| Switch to SIL operation

Comment in audit trail

Serial interface
Display / operation
Service

Extended information

SIL operation:

‘X

Switch off

E Close i

| Switch to SIL operation

12.7 Checking safety-relevant system properties

Caution

A

2 *|

To ensure that all parameters have been correctly transferred, the user must validate the safety function and ap-
proach the limit values once the parameters have been transferred via the setup.
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13 Error messages
13.1 Display types

510 Measured value flash-

The measured value flashes.
The analog output displays the negative limit.
% Pressthe @ key for further information.

Error

Channel: £
Frobe
break

Diagnose: £
Config.
faulty

Here, the diagnostics channel has detected an error at the analog output, as can also be
seen in the table Chapter 13.3 "Diagnostics channel".




13.2 Safety channel

Display Origin Cause/remedy

Terminal temperature Internal Terminal temperature outside the limits or probe faulty.

Reference A/D converter Internal Deviation during the reference measurement of the A/D converter /
Restart device/return device

Not calibrated Internal Channel not calibrated

Configuration Internal Configuration data outside the value range.
* The message cannot be acknowledged until it is within the admissible range

again.

CRC Test Calibr. Internal Checksum error of the EEPROM calibration data.
Restart device/return device.

CRC Test Config. Internal Checksum error of the EEPROM configuration data.

Restart device/return device.

CPU Register Internal A CPU registry error has occurred.
Restart device/return device

RAM defective Internal A RAM error has occurred.
Restart device/return device.

ROM defective Internal A ROM error has occurred.
Restart device/return device.

Program sequence Internal A program sequence error has occurred.
Restart device/return device.
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Display Origin Cause/remedy
Watchdog Internal A watchdog reset has occurred.
Restart device/return device.
Voltage supply Internal The voltage supply is insufficient.
Check voltage supply.
Frequency deviation Internal Error of the independent time base.
Restart device/return device.
EEPROM defective Internal Error during internal communication with the EEPROM.
Restart device/return device.
Stack Internal Error in the memory area reserved for the stack.
Restart device/return device.
A/D conversion Internal A program sequence error has occurred.
Restart device/return device.
Interrupt Internal Interrupt error
Restart device/return device.
Limit value System The configured limit value has been exceeded or undershot.

Check system/adapt limit value




13.3 Diagnostics channel

Display Origin Cause/remedy

Voltage 3V Internal device Error detected when measuring the 3 V voltage supply
Restart device/return device.

Voltage 5 V Internal device Error detected when measuring the 5 V voltage supply

Restart device/return device.

Signal analog output

Internal device

Analog output signal deviates from the specification of the safety channel.
This may be caused by an "open" analog output (without load).

Note:

Error is only reported if the deviation occurs for more than 5 seconds.

Remedy:

% Check load at analog output

* In the configuration level -> Service -> Reset error -> yes

If this error is rectified, the analog output once again delivers valid values.

Service | IIL rd A restart also results in a reset of the error.

Voltage analog output

Internal device

Error detected when measuring the analog output voltage supply.
Restart device/return device.

Software versions

Internal device

The software versions of the safety channel and diagnostics channel do not
match. Restart device/return device.
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Display

Origin

Cause/remedy

Internal comm.

Internal device

Communication between safety channel and diagnostics channel faulty.
Restart device/return device.

Editing procedure

Internal device

An error has occurred during editing.
Restart device/return device.

Config. faulty

Internal device

The configuration is faulty
% Check configuration

ROM defective Internal diagnos-|A ROM error has occurred. Restart device/return device.
tics
RAM defective Internal diagnos-|A RAM error has occurred. Restart device/return device.
tics
Parameter faulty Internal diagnos- | Parameter faulty
tics % Check configuration
CRC Test RAM Internal diagnos-|CRC test of configuration in RAM returned an error
tics Restart device/return device.
CRC Test EEPROM Internal diagnos-| CRC test of configuration in EEPROM returned an error
tics Restart device/return device.
Program sequence Internal diagnos- | Program sequence faulty. Restart device/return device.
tics
EEPROM access Internal diagnos-|An error occurred during EEPROM reading/writing.
tics Restart device/return device.
USB communication Internal diagnos- | Error during communication via USB. Restart device/return device.
tics
RS485 communication Internal diagnos- | Error during RS485 communication. Restart device/return device.

tics




13.4 Measured value recording

Display Cause/remedy

<<<<< Underrange / check sensor configuration, check measuring chain

>>>>> Overrange / check sensor configuration, check measuring chain

----- Invalid value / restart device, otherwise return device

--4-- Division by zero / restart device, otherwise return device

b+ Error relating to terminal temperature or compensation signal / restart device, otherwise return device
<-<-< Probe short circuit / check sensor configuration, check line for short circuit

>->-> Probe break / check sensor configuration, check line for interruption

-1-0- No data received from channel / restart device, otherwise return device

Fkkkk Value cannot be displayed, display overrun / restart device, otherwise return device
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14 What to do, if ...

Description

Cause

Remedy

The following appears in
the display:

Setup
active

Setup program transmits data.

The safe state is adopted during data transmis-
sion (if SIL is active). The data is then exchanged
between channel and diagnostics and then the
device returns to normal state.

- Wait until data transmission has finished

The following appears in
the display:

H

Check
dependent
parameters

Changes were made in the configuration level
that are implausible or that have an impact on
the downstream function blocks.

This can also cause the LED to light up red.
Example: If the sensor type is changed from
RTD temperature probe to thermocouple, for
example, the linearization of the thermocouple
must also be entered so that the following func-
tions can function correctly.

- Check the settings in the configuration level
until the LED lights up green again.
= Chapter 5.1 "Anzeige- und Bedienele-
mente"




Description

Cause

Remedy

If a parameter in this tree
structure is changed, the
underlying  parameters
must be checked for cor-
rectness and adjusted if
necessary.

Analog input

check depandent )
paramaters Sansor type J

Linganzation

i chack rasistors
Scalng .
Startfand :;\I::?lennq ‘
{input) rangs

L ¥ l

fx, R, RI

- -
Cutput range ] | Limit value ] [
L .

Resistors ]

Analog output

check dependent
parameatars

Signal type

¢ X Y

EB)

Replacement

Startiand valug

{output)

[S.m.ulnn an mlue]

... The backlight is off.

Timeout lighting was activated.
The backlight switches off automatically after
the set time.

% Press any key
or switch off timeout.
= Chapter 9.3.5 "Lighting timeout"

... The LED lights up red

Here, all points that indicate a diagnostic er-
ror must be checked.

- Check dependent parameters (described in
the table above)

% |s the current output wired correctly?
The current output will be unable to deliver
current if the connected device is "too re-
sistive" or if the wiring is faulty.
= Chapter 4.2.2 "Analog output (part of the
safety channel)"

14 What to do, if ...
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15.1 UK-Conformity

JUMO GmbH & Co. KG
Morks-Juchheim-Sirafle | Tol +49 681 80030 E-ddad: madpam st
3801 Fukda, Srmrurry Fi o0 81 001500 ikt v .ot

wore than [ETETORTENITY |_

UK Declaration of Conformity

Decument No. UK 198

Manufacturer JUMO GmbH & Co. KG

Address Moritz-Juchhesm-Stralie 1, 36039 Fulda, Germany
Product

Nama Typa Data sheet no.
JUMO dTRANS TS Ex 707075 FOT07S
Product description

Muttifunctional four-wire transmitier i mounting rail case with SIL and Ex approval

We hereby declare in sole responsibility that the designated product fulfills the requirements of the
statutory instruments.

1. Statutory instrument

Nama Ci ibility Regulations 2016
2016 No. 1091

Conformity assessment procedure Mod. A

Date of first application of the UKCA mark to the 2023

product

Standards/Specifications applied

Refarance Edition Comment

EN 607301 2011

EM 80730-2-9 2010

EM 613261 2013

EM BO730-1 2016+A1:2019

EM 80730-2-% 20189+A1:2018+A2: 2020

Documant No UK 198 UK Declaration af Contarmity St 1von3
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iiiiii | sessars 4 wrtomation | |_
Valid for Typa
0707S...

2. Statutory instrument

Name The Restriction of the Use of Certain Hazardous
Substances in Electical and Electronic
Equipment Regulations 2012 2012 No. 3032

Conformity assessment procedure Mod. A

Date of first application of the UKCA mark to the 2023

product

Standards/Specifications applied

Reference Edition Comment

[VDK] Umweltrelevante Aspekie V1

bei der Produktentwickiung und

~gestaltung

Valid for Type

TOTOTS...

3. Statutory instrument

Name The Equipment and Protective Systems Intended
for Use in Potentially Explosive Atmospheres
Regulations 2016 2016 No. 1107

Conformity assessmant procedurs Mod. B+D

Date of first application of the UKCA mark to the 2023

product

Valid for Type

TOTO7S...

Document Ne. UK 198 UK Declaration of Contarmity Seite; 2won 3
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EPS 22 UKEX 1108 X
Bureau Veritas Consumer Products Services
United Kingdom Limited, 31 Kingsland Grange,
Woolston, Warrington, Cheshire, WAT 4RW

Commant

Avadable on request.

Bureau Veritas Consumer Products Senices
United Kingdom Limited, 31 Kingsland Grange,
‘Woolsion, Warringlon, Cheshire, WAT 4RW
Bsa7T

JUMO GmbH & Co. KG
Fulda, 2023-06-14

Diirector of Global Sakes
Markus Balmar

(k-

Head of Quality Department
H:

iy
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15.2 EU-Conformity

JUMO GmbH & Co. KG
Mo 1T i
607 Pk, Gy Fan: 143881 8003500 inherraat wivw jurnc st

..;?EL

EU-Konformitatserklérung
bt _

EU ion UE de

Dokument-Nr. CEg13

Document No. / Document ",

Harstollor JUMO GmbH & Co. KG

Manutacturer / Etabl par

Anschrift Moritz-Juchheim-Straie 1, 36030 Fulda, Germany

Address / Advesse

Produkt

Product / Produt

MName Typ Typenblatt-Nr,

Name / Nom Type ! Type Data sheet ro. /N"
Document
didentifcation

JUMO aTRANS TOG Ex TO70TS TOT07S

Produktbeschreibung

Product description / Descripion du produst

4-Drahl-Messumfamer.

Wir erkldren in alleiniger Verantwortung, dass das Produkt die

Europaischen Richtiinien erflilt.

e sole that the fulfils the of the European Directives.

Nows déciine S0us AOE S8 MEPONTADANS que i produf rempir les Dectives Ewropdennes

Dciusment-Mr. CEB13 EL-Konlonmistserkianing Soite 1von &



JUMO GmbH & o, KG
A Pt G| Fon o181 WD et et

iiiiii | sessars 4 wrtomation | |_

1. Richtlinia
Dimctve { Diractve
Name EMC 2014/30/EU
Name f Nom
Konformitatsbewertungsverfahren Med, A
Canformity assessment procedure |
Pracédure dévuation de la confomitd
Daturn der Erstanbringung des CE-Zeichens auf 2020
dem Produkt
Date of first apphcation of the CE mark fo the product /
Date de 1ére appiication du sigle sur le prodult

appiquies
Refaranz Ausgabe Bemerkung
Reference / Réfévence Ediion / Ediion Comment/ Remarque
EN 60730-1 2018 EMN B0730-1:2011 is also met.
EM 60730-2-9 2018+A1:2019 EN B0730-2-9:2010 is also met.
EM 61326-1 2013
Galtig far Typ
Vit for Type J Vaitde pous b type
TOTOTS,...
2. Rich#finie
Dirnctive / Directive
Name ATEX 201434EU
Name S Nom
Konformitétsbewertungsverfshren Mod. B+D
Canformity assessment procedure
Pracédure T évauation de la confomitd
Daturn der Erstanbringung des CE-Zeichens auf 2020
‘dem Produkt
Diate of firat application of the CE mark ta the product /
Date de Téme appication du siple sur ke prodult
Dokument-br. CESI EU-Konformatsarianng Sty 2won 5

Decurmurt M. [ Ocmard
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JUMO GmbH & o, KG
A Pt G| Fon o181 BOPLRD et o e

......  sassars 4 seisemation | |_
Galtig for Typ
Vaid for Type £ Viadatie powr in type
TOTOTS...
2.1 EU-Baumusterprifbescheainigung
EU type axamination cevfificate / Certfical daxamen de type UE
Zortifikatsnummes TUV 19 ATEX 244073 X Ausgabe 00
Certificate number / Numdro de ceriicat
Notifizierte Stelle TOV NORD CERT GmbH, Langemarckstralie
Natifed Body / Organisme nofifd 20, 45141 Essen, Germany
apphed. appigudes
Referanz Ausgabe Bamerkung
Refarence / Réfence Edition / Edition Comment / Remanque
EM 800750 2018
EM 8007911 2012
EM B0075-38 2016
EN 8007237 2016
EM 50485 2010
‘Qualitétssicherung bezogen auf den Produktionsprozess
Cuiity P process /L 7 i prod
Zeatifikatsnurmmes Available on request
Certificate number / Numéro de certficat
Notifizierte Stelle BUREAL VERITAS Consumer Products
Notifed Body / Cegansme notitd Services Garmany GmbH, Wilhelm-Hennemann-
Strade 8, 19061 Schwesin, Germany
Kannnummer 2004
identifcation no. / N* didentiication
Dokument-br. CESI EU-Hanformiatsarkianung St 3won 5

Decurmurt M. [ Ocmard



115

15 Certificates

Dokument-hr, cE8Z EU-Konformiatseridarung
Decurmurt M. [ Ocmard
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..g..,sEl_

Aussstalier JUMO GmiH & Co. KG
Tssued by / Etabi par
On, Datum Fuida, 2023-05-10
Place, date / Lieu, dato
L i i Globaler Vertrieb
Lagaily binding signates / i V. Markus Belmer
Sipratunes jurkiguement valabie /g
fj
| flckb
a und Leiter O
i V. Harald Gi
Ll ,me\e
Dakument-Hr. CEB13 EL-Koromitatsarklanng Saite; 5von 5



15.3 SIL and PL

Certificate

SEBS-A.114632/18, V2.0

TUV NORD Systems GmbH & Co. KG hereby certifies to

JUMO GmbH & Co. KG

Moritz-Juchheim-StraBie 1
36039 Fulda

that the safety related temperature transmitter

JUMO dTRANS T06 Ex
(Type 707075)

meet the requirements listed in the below mentioned standards.

« DIN EN 61508-1/-2/-3: 2011; SIL 2 (HFT = 0) and SIL 3 (HFT 2 1)

« DIN EN ISO 13849-1: 2023; PL c (Cat. 2, HFT = 0) and PL d (Cat. 3, HFT = 1)
« DIN EN ISO 13849-2: 2013

« DIN EN IEC 60730-2-9: 2021

Cerification program Leittechnik (SEB-ZE-SEECERT-VA-320-20, Rev. 6 / 04.24)

The certification is based on the report No.
SEBS-A.114632/18TB in the respective valid
version.

This certificate entitles the usage of the
adjacent conformity mark.

Valid until: 2029-09-13
File reference: 8122513440

Jumo dTrans T06 Ex
Hamburg, 2024-09-13

Digitally signed by
Nelke Tobias DIN EN IEC 60730.2.9: 2021

TUVNORD pe: 20240513

122919 +0200°

SEBS-ATMERE

Tobias Nelke
(Head of cer ion body)

Certification Body SEECERT
TOV NORD Systems GmbH & Co. KG
Grofie Bahnstrafie 31, 22525 Hamburg, Germany
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15.4 Eu Type Examination Certificate

(1)
(@)

(3)
(4}

(8)
(6)

[t}

(8)

(9)

(10)

(1)

(12)

Translation
EU-Type Examination Certificate ﬂsg

Equipment and protective systems
intended for use in petentially
i Di 2014/34/EU

Certificate Number TOV 19 ATEX 244073 X issue: 00

for the product: Temperature transmitter JUMO dTRANS T06 Ex type 707075/ a-
bb-cec

of the manufacturer: JUMO GmbH & Co KG

Address: Maritz-Juchheim-Strafle 1, 36039 Fulda, Germany

Order number: 8003005500

Date of issue: 2020-05-07

The design of 5_«. n‘oncn, m_._n any acceptable variation thereto are specified in the schedule to this

EU-Type and the therein referred to.

The TOV NORD CERT GmbH, Notified Body MNo. 0044, in accordance with Aticle 17 of the
Directive 2014/34/EU of the European Parliament and the Council of 26 February 2014, cerifies
that this product has been found to comply S__: the mmmma.m_ Health and Safety Requirements
relating to the design and of p for use in potentially explosive
atmospheres given in Annex Il to the Directive.

The examination and test resulls are ded in the ial ATEX A Report

No. 18 203 244073,

Compliance with the Essential Health and Safety Requirements has been assured by compliance
with:

EN IEC 60079-0:2018 EN ISO 80079-36:2016 EN 50495:2010

EN 60079-11:2012 EN IS0 80079-37:2016

except in respect of those requirements listed at item 18 of the schedule.

If the sign "X" is placed after the certificate number, it indicates that the product is subject to the
Specific Conditions for Use specified in the schedule to this cerificate.

This EU-Type Examination Certificate relates only to the design, and construction of the specified
product. Further requirements of the Directive apply to the manufacturing process and supply of
this equipment. These are not covered by this cerificate.

The marking of the product shall include the following:
11 (1) G [Ex ia Ga] IIC or Il (1) D [Ex ia Da] llIC or
& 11(1) G [Ex h Ga] IC or Il (1) D [Ex h Da] lliC or

11{2) G [Ex eb Gb] IIC or Il (1) D [Ex ta Da] IlC or Il (2) D [Ex th Db] IC
See Specific Conditions for Use

TUV NORD CERT GmbH, Langemarckstralle 20, 45141 Essen, nalified by the central office of the countries for safety
engineering (ZLS), kdenl. Nr. 0044, legal successor of the TOW NORD CERT GmbH & Co. KG Ident. Nr. 0032

Hanover office, Am TOV 1, 30519 Hannover, Tel. +48 511 998-61455, Fax +49 511 088-61590

change. scheduls included.
Excarps or changes shall be allowed by the T0V HORD CERT Gmtat

PATF-011 Rev, D04, 18 page 1



——

issue 00

(13) SCHEDULE

(14) EU-Type Examination Certificate No. TUV 19 ATEX 244073 X

(15) Description of product:
The temperature transmitter JUMO dTRANS T06 Ex, type 707075 / a-bb-ccc is used for temperature
measurement and temperature menitoring by means of resistance thermometers or thermocouples. It
is designed for mounting on a carrier rail cutside the hazardous area.
The temperature limiter and the monitoring unit are used for equipment in :Hu_do:a m.wm in
protection type Increased Safety Ex "e” [Ex eb] or for Equi it dust ignition pi by

The _:_==u_uw__q safe sensor circuit is safely galvanically isolated from the non-intrinsically safe circuits

119

up to a voltage of 375 V.

Type code:
f07075 / @ - »

cee
Extra codes

000: Without extra code
053: RS485-interface Modbus RTU

Power supply
29: 24V d.c +10/ -15% SELV or PELV

Version
8: Standard with factory settings
& Customized configuration

Electrical data:
Power supply

(Terminals X401: L1_N_L+_L-)

Analogue cutput
(Terminals X201: 41_42_43_d4)

RS485 circuit
(Terminals X601: 31_32_33_34)

USB Stromkreis
(Terminals X303: 1_2_3_4_5)

Basic type
Only for the connection to a non-intrinsically safe circuit with
a safety-refated maximum voltage of:

Uy = 24V DC +10/ -15% SELV oder PELV
Un =250V

Only for the connection to a non-intrinsically safe circuit with
a safety-related maximum voltage of.

Us =250V

Only for the connection to a non-intrinsically safe circuit with
a safety-related maximum voltage of:

U =250V

Only for the connaction to a non-intrinsically safe circuit with
a safety-related maximum voltage of.

Um =250V

15 Certificates
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Schedule to EU-Type C No. TOV 19 ATEX 244073 X issue 00
Sensor circuit In type of protection intrinsic safety Ex ia IIC resp. Exia lIC
(Terminals X101: 51_52_53_54) Maximum values:

=6V
l=13.3mA
Py = 19.9 mW

(18)
(17)

(18)

Characteristic line: linear
The effective internal capacitance C = 72.6 nF
The effective internal inductance L is negligibly small.

The maximum permissible values for the external inductance L, and the external capacitance G,
have to be taken from the following table:

- CimHi] (100 T50 0 10 02 0.02
BxiallC I (082 o082 iz |12 331 732

L.[mA] | 100 50 20 10 02 002 _
Exia lliC
C.[pF] 932 10.32 11.32 1232|303 78|

The values of the table below are cnly applicable, if the internal inductance L, {without the cable) or
the internal capacitance Ci (without the cable) of the connected device is = 1 % of the below

specified values.

If L (without the cable) and C; (without the cable) of the connected device are > 1 % of the

specified values, the specified values of L, shall be reduced to 50 %.

The reduced capacitance of the external circuit (including cable) shall not exceed 1 pF for group IIIC
and 600 nF for group IIC.

Exia nc e
Maximum permissible external | 0.2 H 08H
inductance
Maximum permissible external 38.32 yF 999,32 yF
capacitance

Thermal data:

F ambient temp range A0*C =Ta=+70°C

Drawings and documents are listed in the ATEX Assessment Report No. 19 203 244073

Specific Conditions for Use

For applications that require EPL Ga or EPL Da devices, the measurement signal transmitter must be
used redundantly (HFT = 0},

Only for applications that require EPL Gb or EPL Db devices, the measurement signal transmitter is
used as single-channel (HFT = 0).

This refers to equipment which does not provide an ignition source in fault-free operation, but has no
fault E_m-!_om with regard to _m_.s_o_._ pratection,

For ! the requi 1 options ing to

EN SO 80079-37 resp. EN 50495 have to be taken into account.

Essential Health and Safety Requirements

Mo additional cnes

- End of Certificate -

page 33



IECEx

15.5

IECEX Certificate
of Conformity

N.
INTERNATIONAL ELECTROTECHNICAL COMMISSION
IEC System for A
o ruless i dotait ef o IECE' Schoma vl Wi e eom

Cortificate No. IECEx TUN 19.0005X Page 1ofd4 Corificate history:
s Current fasuo No: 1 a0 RN
Dot of lusue 2023-06-07
Appikcart JUMO GmbH & Co. KG

Moeitz-Juchtwim-Strafla 1

36039 Fulda

Germany

Tomporatisre transmitise

JUMO dTRANS TO6 Ex type TOTOTS / a-bb-coc

rotection  Imtringic safety “ia” (IEC 60079-11: 2011 ); Contred of ignition sources "b™ (IS0 80079-37: 2016 )

Approvod fof issue on
Carsficasion Body:

[Ex a Ga] BC o
[Ex ia Da] WG o
[Ex b Ga] IIC or
[Ex b Da] ¢

babalf of tho IECEx Thoenas Heiren

Deputy Head of IECEx Cartification Bady

Digital umterschrieben
‘won Heinen Thomas
TUVNORD g sz
V15054 40200
—
Tha States e of P OR Code.

Canificase it by

TUV NORD CERT GmbH

121
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IECEXx Certificate
5. of Conformity

Oato of issue 20230607 fssus No: 1

Marstactuning
locatens
This ample producton, sod and Yostad and found 1o comply with the
C Dok ‘wystem, Conrec by this Cortficase, was nssessad and
uakty This cortificaty s grantid subioct 1o e condiBons &4 se out in IECEx Schame
Fuins, IECEx 02 and Operational Documants s amendod
STANDARDS
Tha equipment and any acceptable varations i it speciiod was found
oty with T felkersy Standatls
BOOTR-0Z01T  Explosive stmoagheros - Pan 0: Equipmant - Gonersl mquirements.
tiorc 7.0
C 80079112011 wt
dition 6, o
150 B007E-36:2016 Part 36 for and
o 1,0 TequiMmants
SO B00TH-I72016 B ant 37: N for - Mo
itionc 1.0 " conired of ign
‘other than hose axprossty included in the Standards listed above
TEST & ASSESSMENT REPORTS:
e Regeorts:
Qualty Assessmant Report




IECEXx Certificate
of Conformity

Tha sonsor cirmut is
Type code and Electrical data:
Sse attachment to IECEx TUN 10,0005 issus No.1

‘Tharmal data:

Parmissible ambient temperature range 10 € £ Ta £ +70°C

SPECIFIC CONDITIONS OF USE: YES as shown below:

For applcations that mquiss EPL Ga or EPL Da davices.

gah up to 8 veliage of 375V,

Dty for applications thal requine EPL Gb or EPL Db davicas, e
This refars ot provise an ign e buthas

u.
Conificaln Ns o, IECEx TUN 19.0005X Page 3ol 4
Dato of sue 0230607 issue Na: 1
EQUIPMENT:
Equipment &nd sysinma covtd by this CaniScate s s follows:
Description od product:
Tha temparature transmiser JUMO dTRANS TOB Ex. type T07075 | a-bb-coc bs used for fomperaturs measurement and Sempsaturs
meeitoring by or It s dussgnad for g hazaedous ares

protetion
For shamathe concapts | spplicationn, tha BO0TS-37 harew 1 b Lk

123
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IECEXx Certificate

=3 of Conformity
Contificaln Ne. IECEx TUN 19.0005X Pagedold

DETARLS OF CERTIFICATE CHANGES {for issues 1 and abavel
The QAR Mo D005 hars B E

Annex:

Attachment 1o EECEx TUN 19.0005X issue No. 1.pdf




TUV NORD CERT GmbH

Hannover Office

Am TUV 1

30519 Hannover

Germany TUVNORD
Zertifizierung

Page 1of2
Attachment to IECEx TUN 15.0005X issue Mo.:1
Description:

The temperatune transmiter JUMO dTRANS TOE Ex, type 707074 4 3-bb-coc = used for temperature
measurement and temperature maonitanng by means of resistance thermometers or thermocouples itis
designed for mounting on a camie utsde the hazardous area.

The intringicaty sale sensor circwt 5 salely galvancally ispiated from the non.nitrnsically safe drouls up to
awvpltage of 375V

Type code:
W05 ¢ - bbb - oo
5 Ff hr Extra codes

DOD: WAhoL extra code
053 RSG5 inmertace Modbus RTU

Power supply
20: MV de, #10015 %, SELV or FELY

Version
B Standacd with fact
8 Customized conligu

Basic typa
Electrical data:
Paower supply Onéy for the connecton to a non-intin scally safe orout
(Teminals X401 L1_N_L+=_L-} with a safiety-related macimum voltage of

U =24V dc. +10-15 %, SELV or PELV

Um =250
Analogue output Oméy for the connecton to 3 non-ntrnscaly safe orout
(Temnals X201 41_43_43_44) with 3 safeby-related mazimum voltage of

Um=250
R5485 circuit Oy for the connecton to a non-ntinscaly safe orout
(Temnals X601 31_32_33_34) with & safety-related mazimum voltage of

Um=260V
LSE Stromieers Onidy for the conngcbon to @ non-ntnin scally sale orout
(Temnalsx303 1.2 3 4 5) wilh 3 safely-relaled maxirmum vollage of

=250V

Sengor crgut In type of protecton intinsc salety Exia IC resp, Ex ia INC
(Temmnals X101 §1_52_53_54) Maxirnum valugs

Characierisic ling Fngar
The effectve intemal capactance C, = 880 nF
The sffectve intemal inductance L is negigibly small

Rev. 01 /0618
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TUV NORD CERT GmEH
Hanngver Office
Am TUV 1

Sormany TV NORD
Zertifizierung

Page 2 of 2
Attachment to IECEx TUN 19.0005X issue Mo.:1

The maxinurm permssible values for he edemal infuctance L. dnd the edemal capaciance Cs have
e tawen fram Me following table

Beialic La[mH] [ 100 L) 0 ([} 02 [
CafpF] |082 082 112 33 LET
Ealic LafrmH] | 00 &0 0 02 00z
C.luF) [932 1037 1137 3037 T9.32

The values of the table below are only applicable, i the insemal inductance L jwehout the cable] or the
memal capacitance C (without e cable] of the connected device i35 1 % of the below speofed

lues

If Li{without the cable) and Ci {without the cabie) of the connected device are > 1 % of the specified
wvalugs, the specitied values of L. shal be reguced to 50

The reduced capactance of the extemal circult (includng cable) shall not esceed 1 uF for group INC and
BOOnF for group BC

|Exim [ =
Maamum permissitle extemal 02H 0EH
NIuciance
Madamum permissible extemal 3932 uF 989 32 uF
LAPICAINCE

Thermal data;

Fermissble amivent lemperatere range dunng operabon. <10 "C £ Ta £ +70 *C

of Use:

Specific Conditie
quire EFL Ga or EPL Da devices, the measure ment sgnal ransmitter must be used

For applicatons

hannel (HFT = 0}
‘&1 10 equpment which Goes not provide an ignbon Source i faultiree opersbon, but has no fault
tolerance with regard to ignition protecsion

For a%emative concepis f applcations, the requirements / options according to 150 20072-37 have to be
taken into account

FITFEN Rev, 01 T0R 1



15.6 UKEX

PnT,

(L]

(L]

i

0 &

UK - Type Examination Certificate

Equpment and protective syswems inlended o wse i potentally explosve stmosphares -
UKSI 2016:1107 {as amended)

UK - Type Examinason Cancate Numbsr

EPS 22 UKEX 1109 X Revision 0
Equpmaent. Temperaturs transeniier JUMO aTRANS To8 Ex type TOTO7S / a-bb-coe
Manufacturer: JUMO GmbH & Co. KG
Aduenss Moritz-Juchheim-Stralle 1

35039 Fulca

Germany

Thes equgment and any acceptable vaniation therels are speciled i the annex fo s cersficats and the
documentation thersin refered 1.

Bureau Veritas Consumer Products 5 Limited . 8807 i
UKSI 20181107 (a5 amaended) Pact 4, certifies that this equpmant has baen found ks comply with the essensal
Pealth and saluty requrements relatng i the cesign and contruction of equipment and prOtRCEVE SySIBMS
intended for use in potentially sxpleaive atmospheres. given in Schedule 1 of UKSI 2018:1107 (as amended), The

and 2ITHOZE4

‘Compliance with the essential health and satety requinements has Bpen assured by compliance with

EN [EC 60075-0:2018 ENB007S-11:2012
EN IS0 80079-36:2016 EN IS0 B0OT3-27:2014 EN 50455:2010

It the sign "X is placed after the cartifcate number. it indicates that the equipmant 1 subiect to special conditions
for sale use specified in the annex 1o this cerificate

This UK - Type Examination Cartificate relstes enly to the design and constnction of the specied equipment in
accordance with UKS] 20181107 {as amended). Furthar nquirements apply 1o the manufacture of this squgenent
and its placing on the market. Thoss requirements ans not cowed by s cendicats.

The marking of the squipemant shat includ the fillowing

(1) G [Ex i Ga BC or 1 {3) D [Ex ia Da] &

(1) G [Ex b Ga] I1C or (1) D [Ex b Oa) MIC

(Ex} 11} G [Ex 1 GB] IIC cr B {1) D [Ex b Dbj WG
} G [Ex eb Go] IIC

.f,inr._.qo{_,..m.tg___no.__ﬁ_unm;oc:__o
<& =~ O
borl s Wy axfiesiyn protecton Warrington, 09-08.2023

v e T & ek T
Lttt
Brva i Caraer o]
= " e ameary bumer (A1
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114} UK -Type Examination Certificate EPS 22 UKEX 1 109 X

115} Descrioton of squicment

The temperature ransminer JUMOD STRANS T8 Ex. type T0TOTS / a-bb-
and emparature monitorng by means of resistance thermaomaten 29.3.8?.23._ s desigred for mounting

&

Revision 0

on a carmier rai cutside e hazardous area
The ininnsically sale sensor circuit is salely gahvanically sciated from the nor-intrinsicaly sale croults up fo &

voltage of 375 V.

Extra codes
000" Withut saira code
053 RS445-intertace Modbus RTU
— ——— Power supply
2924 V dic, +10-18 %, SELV or PELY
Varsion
a

Pawes supply
(Terminals X401: LY_N_L+_L-)

Analogue conmection
(Tormanals X201 41_42_43_d4)

RS485 circuit
(Teeminals X601 31_32_33_34)

USE circut
(Tarminals X303 1_2_3_4_5)

Sensor oot
(Terminals X101 51_52_83_54)

Uy=24Vde +10015 % SELV or PELYV
Un =250V

Only for the connection o & non-rinnsscally 3ate circuit wih a

safety-relabed manmem volage of
Un= 250V

Dnly fof the connectian 1o & non-intrinsically sale circuit with a

safaty-ralated maximum voitage and curent of

U= 250V

S v T B i T ke T v
o o vce o s e P8 AR 1108 Bm £

s Sy Pt e s v [t agtir

RS R .

R ———— "



UK - Type Examination Certificate EPS 22 UKEX 1109 X Revision §

The maxemum permissible values for the external and have to b taken
from the following tabie

Ls ) 0 20 10 02 0.02

Exialic 1
a
CalimH] 052 2 e L]
L [H] 100 5 20
Exialic
| CofmH] | 832 ; [ | IE 7832
The values of the table below are only applicable if the internal inductance L (withcut the cable) or e intermal
capacitanca C. (without the cable) of the connecied equipment is < 1 % of the below specified values.
L and G 1% of alues, the
spacified values of L. shal be reduced i 50 %. The reduced capacaance of the extamal creul (ncuding cable)
shall not axcead 1 wF for group NG and 600 F for grous IIC.
Exia e uc
Maximum permissités sxtemal inductance | 02H 08H
[ Masdimum pormissiie extemal capacitarce | 36.32 uF 999.32 \F
Tnemal data.

Parmissitds ambient semperature range during cperaton

(16)  Rafeancs numbee; 22THOZ04
(17)  Soecisl conditions for sale use

For applcations that regure EPL Ga o EPL Da devices. the measursment signal iransmizer must be used
redundanty (HFT = 0},
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15.7 China RoHS

S

7= mRA s

Productgroup: 707070, =] = A o=
ductgroup: 107 | FRTEENRNEHRER
China EEP Hazardous Substances Information
BHER
Component Name
L x ® AR SREE | ZR-ER
(Pb) (Hg) (Cd) (Cr(Vl)) (PBB) ( PBDE)
o7 o o o o o o
Housing
(Gehéuse)
R o o o o o o
Process connection
(Prozessanschluss)
YR B o o o o o ¢}
Nuts
(Mutter)
L3 e} o o o o] ¢}
Screw
(Schraube)

AR RAGKIES)/T 113649 E LR B

This table is prepared in accordance with the provisions SJ/T 11364.

GB/T 26572.

limit of the GB/T 26572.

o RNEAENREZIBHFEERM B PN ERIGEGB/T 26572 EMRBERUT,

Indicate the hazardous substances in all homogeneous materials’ for the part is below the limit of the

x : RNEZABNREDEZBEOE - SRR NS EBHGB/T 26572 EHNREE R,
Indicate the hazardous substances in at least one homogeneous materials’ of the part is exceeded the







JUMO GmbH & Co. KG
Street address:
Moritz-Juchheim-Strae 1
36039 Fulda, Germany
Delivery address:
Mackenrodtstralte 14
36039 Fulda, Germany
Postal address:

36035 Fulda, Germany
Phone: +49 661 6003-0
Fax: +49 661 6003-607
Emai mail@jumo.net
Internet: www.jumo.net

JUMO UK LTD

JUMO House

Temple Bank, Riverway
Harlow, Essex, CM20 2DY, UK
Phone: +44 1279 63 55 33
Fa: +44 1279 62 50 29
Emal sales@)jumo.co.uk
Internet: www.jumo.co.uk

JUMO Process Control, Inc.
6724 Joy Road
East Syracuse, NY 13057, USA

Phone: +1 315 437 5866
Fax: +1 315 437 5860
Em: info.us@jumo.net
Internet: www.jumousa.com
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