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Supplementary documentation:

» This additional information for hazardous areas applies in conjunction with the
operating instructions “Resistance thermometers and thermocouples, models TRxx
and TCxx” (article number 14150915).

Models concerned:
» These operating instructions are valid for a whole range of products. For a detailed listing
of these models see “Appendix: EU declaration of conformity” (page 24).

1. Ex marking

DANGER!

Danger to life due to loss of explosion protection

Non-observance of these instructions and their contents may result in the

loss of explosion protection.

> Observe the safety instructions in this chapter and further explosion
instructions in these operating instructions.

» Follow the requirements of the ATEX directive.

> Observe the information given in the applicable type examination
certificate and the relevant regulations for installation and use in
hazardous areas (e.g. IEC 60079-11, IEC 60079-10 and IEC 60079-14).

Check whether the classification is suitable for the application. Observe the relevant
national regulations.

ATEX

IECEx
111G ExiallCT1,T2T3,T4,T5,T6 Ga
112G ExiallCT1,T2,T3,T4,T5,T6 Ga/Gb
112G ExiallCT1,T2,T3,T4,T5,T6 Gb
112G ExiblICT1,T2, T3, T4, T5, T6 Gb

11D  ExialllCT65 °C, T95 °C, T125 °C Da
I11/2D ExialllCT65 °C, T95 °C, T125 °C Da/Db
12D  ExialllCT65 °C, T95 °C, T125 °C Db
12D  ExibllICTe65 °C, T95 °C, T125 °C Db

4 WIKA additional information, models TRxx and TCxx (EX i)
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For applications without transmitters (digital displays) that require group Il instruments
(potentially explosive gas atmospheres), the following temperature class classification and
ambient temperature ranges apply:

Table 1 m
m Temperature | Ambient Max. surface temperature
temperature (Tmax) at the sensor or

range (Ta) thermowell tip

MG ExiallCT1,T2T3, T1..T6 (-50) 1 -40 ... +80°C Ty (medium temperature) +
T4,T5,T6 Ga self-heating

I11/2G ExiallCT1,T2, T3,
T4,T5,T6 Ga/Gb For this, the special

12G ExiallCT1,T2, T3, conditions must be observed
T4,T5,T6 Gb (see chapter 4 “Special

12G  ExibIICT1, T2, T3, conditions for safe use
T4,T5,T6 Gb (X conditions)”).

For applications requiring instruments of equipment group Il (potentially explosive dust
atmospheres), the following surface temperatures and ambient temperature ranges apply:

Table 2
m Power P; | Ambient Max. surface temperature
temperature (Tmax) at the sensor or
range (Ta) thermowell tip
11D ExialllCT65 °C Da 750 mW (-50) 1 -40 ... +40 °C Ty (medium temperature) +
I11/2D Exia llIC T65 °C Da/Db self-heating
12D ExialllCT65 °C Db
12D Exib IIIC T65 °C Db AU, Sl
conditions must be observed
11D ExialllCT95 °C Da 650 mW (-50) 1-40...+70 °C (see chapter 4 “Special
Il 1/2D Exia lllC T95 °C Da/Db conditions for safe use
12D  ExialllCT95 °C Db (X conditions)”).

12D Exib IlIC T95 °C Db

11D ExialllCT125 °C Da 550 mW (-50) 1 -40 ... +80 °C
I11/2D ExialllCT125 °C Da/Db

12D ExialllCT125 °C Db

12D Exib1lICT125 °C Db

When there is a built-in transmitter and/or a digital display, the special conditions from the
type examination certificate (see chapter 4 “Special conditions for safe use (X conditions)”)
apply.

1) The values in brackets apply to special designs. These sensors are manufactured using special sealing compounds.
Moreover, they feature cases made of stainless steel and cable glands for low-temperature ranges.

WIKA additional information, models TRxx and TCxx (Ex i) 5



1. Ex marking / 2. Safety

1.1 Instrument use in different explosion protection zones (EPL)

For applications that require an EPL Gb, instruments with an EPL Ga can also be used.
If an instrument with EPL Ga is used in an application that requires EPL Gb, then the
instrument may not be re-used in an application that requires EPL Ga.

For applications that require an EPL Gc, instruments with an EPL Ga or Gb can also be
used. If an instrument with EPL Ga or Gb is used in an application that requires EPL Gc,
then the instrument may not be re-used in an application that requires EPL Ga or Gb.

1.2 “Quasi grounded” sensor
Versions with @ 3 mm with 2 x 4-wire, @ < 3 mm or “grounded” versions do not conform to
section 6.3.13, IEC/EN 60079-11 and are identified as “quasi grounded” [=£.

Observe the special conditions (see chapter 4 “Special conditions for safe use
(X conditions)”, point 1).

1.3 Use in methane atmospheres

Due to the higher minimum ignition current of methane, the instruments can also be used
where methane causes a potentially explosive gas atmosphere.

2. Safety

2.1 Explanation of symbols

DANGER!
!& ... indicates a potentially dangerous situation in the hazardous area that can
= result in serious injury or death, if not avoided.

2.2 Intended use
The thermometers described here are suitable for temperature measurement in hazardous
areas.

The non-observance of the instructions for use in hazardous areas can lead to the loss of
the explosion protection. Adhere to the limit values and instructions (see data sheet).

Sensors with connectors

For versions with connector, Ex i, dust the following applies: Position of the connector only
permissible outside the hazardous area.

6 WIKA additional information, models TRxx and TCxx (EX i)
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2. Safety / 3. Commissioning, operation

2.3 Responsibility of the operator
The responsibility for classification of zones lies with the plant operator and not the
manufacturer/supplier of the equipment.

2.4 Personnel qualification m

The skilled electrical personnel must have knowledge of ignition protection types,
regulations and provisions for equipment in hazardous areas.

2.5 Labelling, safety marks

Additional product label (example)

&

WARNING! POTENTIAL ELECTROSTATIC CHARGING HAZARD!

@ Approval-related data

3K ATEX/IECEx: Minimum permissible ambient temperature -50 °C

In this case, the usability of the instrument is indicated by a snowflake symbol.

3. Commissioning, operation

DANGER!

Danger to life from explosion

By using a measuring insert without a suitable connection head (case), an
explosion risk occurs which can cause fatalities.

» Only use measuring insert in the connection head designed for it.

DANGER!

Danger to life from missing grounding

With missing or incorrect grounding, there exists a risk of dangerous voltages
(leading to, for example, mechanical damage, electrostatic charge or
induction).

» Ground thermometer!

Observe the special conditions (see chapter 4 “Special conditions for safe use
(X conditions)”, point 2).

WIKA additional information, models TRxx and TCxx (Ex i) 7



3. Commissioning, operation

3.1 Mechanical mounting

3.1.1 Multipoint assemblies

In this design, several, exchangeable (if required) thermocouples or resistance
thermometers are combined into a complete instrument so that measurements can be
carried out at different immersion depths. Multipoint assemblies are usually equipped with
a case in which transmitters or terminal blocks are mounted.

The transmitters/digital displays are fastened using a rail system in a case or holder in the
connection head and wired in accordance with IEC/EN 60079-11 and IEC/EN 60079-14.
Optionally, depending on design, the cases can be equipped with or without connection
terminals (e.g. terminal blocks, etc.) in accordance with IEC/EN 60079-11 and

IEC/EN 60079-14.

When using several transmitters/digital displays, a larger case is used in order to account
for the increased self-heating. This guarantees that the case surface temperature does not
increase significantly.

3.1.2 Cable probe

When using cable probes in conjunction with an additional case (with terminal blocks or
transmitters), the components used must correspond to the explosion protection of the
cable probe.

Observe the special conditions (see chapter 4 “Special conditions for safe use
(X conditions)”, point 7).

3.2 Electrical mounting

Using a transmitter/digital display (option):
Observe the contents of the operating instructions for the transmitter/digital display (see
scope of delivery).

Built-in transmitters/digital displays have own certificates. For instruments with built-in
transmitter or digital display, the permissible ambient temperature ranges specified in their
certificates also apply to the entire instrument.

Observe the special conditions (see chapter 4 “Special conditions for safe use
(X conditions)”, point 3).

8 WIKA additional information, models TRxx and TCxx (EX i)
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3. Commissioning, operation

3.2.1 Electrical connection values

B Electrical data without built-in transmitter or digital display

Parameters Instrument group Il

Potentially explosive | Potentially explosive dust
gas atmosphere " atmosphere

Voltage U; DC 30V DC 30V
Current |; 550 mA 250 mA 2
Power P; (at the sensor) 1.5W?9 For values, see “table 2” (column 2),

chapter 1 “Ex marking” 4

Effective internal capacitance C;  Negligible % Negligible
of standard measuring inserts in
accordance with DIN 43735

Effective internal inductance L; Negligible ® Negligible ®
of standard measuring inserts in
accordance with DIN 43735

1) Use in methane atmospheres
Owing to the higher minimum ignition energy of methane, the instruments can also be used where methane causes a
potentially explosive gas atmosphere.

2) Current per IEC 60079-11 table 4

3) The permissible power to the sensor depends on the temperature of the medium Ty, the temperature class and the thermal
resistance Ry, but shall not be more than 1.5 W.
Calculation examples see chapter 5 “Calculation examples for self-heating at the sensor/thermowell tip”.

4) The permissible power to the sensor depends on the temperature of the medium Ty, the maximum allowed surface
temperature and the thermal resistance Ry, but shall not be more than the values from “table 2” (column 2), chapter 1
“Ex marking”.

5) The internal inductance (L; = 1 pH/m) and capacitance (C; = 200 pF/m) for cable probes must be taken into account when
connecting to an intrinsically-safe voltage supply.

B Electrical data with built-in transmitter or digital display
Ui = depending on the transmitter/digital display
I = depending on the transmitter/digital display
P; = in the case: depending on the transmitter/digital display
Ci = depending on the transmitter/digital display
L; = depending on the transmitter/digital display

Electrical data with built-in transmitter in accordance with the FISCO model

The transmitters/digital displays used for the application range in accordance with the
FISCO model are considered FISCO field instruments. The requirements in accordance
with IEC/EN 60079-27, and the connection conditions of the approvals in accordance
with FISCO, apply.

WIKA additional information, models TRxx and TCxx (Ex i) 9



3. Commissioning, operation

B TC95 and TR95 multipoint thermocouples
Assembly of multipoint thermocouples from individual sheathed elements
For the individual ungrounded sheathed element, the values mentioned in 3.2.1 apply.
For operationally grounded multipoint thermocouples, the sum of all the sensors must
comply with the above-mentioned values. For applications in dust areas, observe the
values from “table 2” (column 2) in chapter 1 “Ex marking”.

3.3 Temperature class classification, ambient temperatures
The permissible ambient temperatures depend on the temperature class, the cases used
and the optionally built-in transmitter and/or digital display.

Where there are neither transmitters nor digital displays mounted within the case, there will
also be no additional warming. With a built-in transmitter (optionally with digital display),
heating caused by operating the transmitter or digital display may occur.

For applications without transmitters (digital displays) that require group Il instruments
(potentially explosive gas atmospheres), the following temperature class classification and
ambient temperature ranges apply:

Temperature class ~ Ambient temperature range (T,)
T1..T6 (-50) -40 ... +80 °C

The permissible ambient temperatures and surface temperatures for third-party products
can be seen from the relevant approvals and/or data sheets and must be observed.

For applications requiring instruments of equipment group Il (potentially explosive dust
atmospheres), the following ambient temperature ranges apply:

Power P; Ambient temperature range (Ta)
750 mW (-50) -40 ... +40 °C
650 mW (-50) -40 ... +70°C
550 mW (-50) -40 ... +80 °C

The values in brackets apply to special designs. These sensors are manufactured using
special sealing compounds. Moreover, they feature connection heads made of stainless
steel and cable glands for low-temperature ranges.

According to approval, these thermometers are suitable for the temperature classes
T1...T6.This applies for instruments with or without built-in transmitters and/or digital
displays. Make sure the maximal ambient temperature for the safe use of the instrument is
not exceeded.

10 WIKA additional information, models TRxx and TCxx (EX i)
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3. Commissioning, operation

3.4 Temperature carry-over from the process
Prevent any heat reflux from the process!

Observe the special conditions (see chapter 4 “Special conditions for safe use

(X conditions)”, point 4). m

Overview of the temperature zones
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3. Commissioning, operation

3.5 Mounting examples

3.5.1 Possible installation methods with the marking Il 1G Ex ia IIC T6 Ga or
111D Ex ia IlIC T65 °C Da

Hazardous area Non-hazardous area

@ Associated

electrical equipment
T T/

[Intrinsically ‘
safe supply or :
!suitable barrier \

Zones 0, 1, 2 or zones 20, 21, 22

14094977.00

Process
connection

——-——-— Option:
with built-in

| transmitter T 1
‘ — ‘e_g_TsQ Intrinsically ‘

r 1= —
! — = safe supply or :
I\ ‘ et : |suitable barrier |

. N i i .

~ fitting

|
= I
I | | |Intrinsically |

safe supply or :

!suitable barrier ‘
e JR—

/ 1
Thermowell ;\M

L.
TWxx .
B

7T’

[Intrinsically |
E% ‘safe supply or ‘
|suitable barrier |

. - L
Thermowell '\ Process Li _Tx10-A
TWxx connection
Connection head/

Field case

The sensor together with case or connection head is located in zone 0 (zone 20). An Ex

ia type circuit must be used. Connection heads/cases made of aluminium are usually not
permitted in zone 0. At this position, WIKA recommends connection heads/cases made of
stainless steel.

Protection measures for applications that require EPL Ga or Da:

For the case where a light metal case is used in zone 0, the following protective measures apply:
Operationally based friction or impacts between light metal instrument components or their
alloys (e.g. aluminium, magnesium, titanium or zirconium) and instrument components
from iron/steel, are not permitted. Operationally based friction or impacts between light
metals are permitted.

Observe the special conditions (see chapter 4 “Special conditions for safe use
(X conditions)”, point 5 and 7).

12 WIKA additional information, models TRxx and TCxx (Ex i)
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3. Commissioning, operation

3.5.2 Possible installation methods with the marking 1l 1/2 Ex ia lIC T1 ...T6 Ga/Gb
orll 1/2D Ex ia lIC T65 ... T125 °C Da/Db

Hazardous area Non-hazardous area
Zones 0, 1, 2 or Zones 1, 2 or @ @
zones 20, 21, 22 zones 21, 22 Associated
0 T electrical equipment o
_ T ! S
N Intrinsically N
= liler——= ‘Tx10 bl ‘ ‘safe supply or ‘ 'g\;
g ‘ ‘ |suitable barrier | 2
‘ o . L i <
J '\ Process T X1 q-ﬂ ‘ i
__ connection e~ Option: ‘
[ with built-in
' ' N | 1
[ | — tera;nirglztter ‘ ‘ Intrinsically ‘
= = — = t safe supply or
=1 | Tx10H { lsuitable barrier \
' ' j—
i \ Compression L = AJ ‘
" itting T |
r T ‘ [ -
l | | tx10-C ‘ ‘ Intrinsically
{4_____ ———C - safe supply or
X 1 ‘Tx10—D ‘ Ysuitable barrier ‘
. g9 J—
Thermowell / n eised L 7J ‘
TWxx . ri _ T ‘
' h | 1
) | _5" ‘ ‘ {Intrinsically |
e ! Tx10-B | |
: safe supply or
= | —B_ ‘Tx10-C | !suitable barrier\
Thermowell / %\ Process Li Eq-ﬂ T -
TWxx connection

Connection head/
Field case

The sensor or thermowell tip protrudes into zone 0. The case or connection head is in
zone 1 (zone 21) or zone 2 (zone 22). It is sufficient to use an Ex ib type circuit.

Zone separation is guaranteed if sufficiently tight (IP66 or IP67) process connections are
used.

Examples of suitable process connections include gas-tight standardised industrial
flanges, threaded connections or pipe connections.

The welded parts, process connections, compression fittings, thermowells or cases used
must be designed such that they withstand all influencing variables resulting from the
process, such as temperature, flow forces, pressure, corrosion, vibration and impacts.
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3. Commissioning, operation

3.5.3 Possible installation methods with the marking Il 2G Ex ia IIC T1 ...T6 Gb or
112D Ex ia llIC T65 ...T125 °C Db

Hazardous area Non-hazardous area

@ Associated

electrical equipment
| —

‘ Intrinsically ‘
safe supply or -
suitable barrier \

Zones 1, 2 or zones 21, 22

1 e = Ww

14094977.00

Process
connection

with built-in
| transmitter
e.g.T32

‘ Intrinsically ‘
safe supply or -
| suitable barrier |

) fitting

‘Intrinsically ‘
safe supply or

Tx10-D

|suitable barrier
Ided e
Thermowell |\ welde ‘
TWxx - ;
‘ _B_ | |
A | {Intrinsically |
E;% ‘ II0:H safe supply or ‘
1 =g |TX10C | |suitable barrier}
1 1 |
Thermowell |\ Process L,i,ﬂf!-ﬂ

TWxx connection
Connection head/
Field case

3.5.4 Partition walls for separation between zone 0 and the less hazardous zone or
separation between hazardous and non-hazardous area
The wall thickness of the partition wall should be at least 1 mm (stainless steel).

If the wall thickness is < 1 mm, please note the following:

In case a mineral-insulated sheathed cable is a partition wall, the minimum wall thickness
is 10 % of the outer diameter of the mineral-insulated sheathed cable. If a transition sleeve
between flexible cable and mineral-insulated sheathed cable is part of the partition wall,
the minimum wall thickness of the transition sleeve is 0.4 mm.

The operator must not create an ambient condition that negatively affects the minimum wall
thickness of the partition wall. This is particularly the case for the models TR10-D, TC10-D,
TR10-H, TC10-H, TR40, TC40, TR41, TR50, TC50, TR53 and TC53.

14 WIKA additional information, models TRxx and TCxx (Ex i)
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3. Commissioning .../ 4. Special conditions for safe use ...

Observe the special conditions (see chapter 4 “Special conditions for safe use
(X conditions)”, point 5).

Alternatively, a thermowell of suitable minimum wall thickness may be used by the
customer. For this, observe the special conditions (see chapter 4 “Special conditions for
safe use (X conditions)”, point 6).

4. Special conditions for safe use (X conditions)

1)

2)

3)

4)

5)

7)

Versions with @ < 3 mm or “grounded measuring points” do not comply to clause
6.3.13 of IEC/EN 60079-11 because of the kind of use. By that from a safety-related
view this intrinsically safe circuits shall be considered as galvanically connected
(“quasi grounded” [<=F) to ground potential. Potential equalisation shall exist in the
complete course of the erection of the intrinsically safe circuits. Furthermore, for the
connection the requirements of IEC/EN 60079-14 shall be considered.

For instruments that do not comply to the electrostatic requirements of
IEC/EN 60079-0 and IEC/EN 60079-26 due to their construction, electrostatic charging
shall be avoided.

The used transmitters/digital displays shall be provided with their own EC-type
examination certificate in accordance with IEC. The installation conditions, electrical
connection values, temperature classes resp. the maximum surface temperatures of
instruments for the use in explosive dust atmospheres and the permissible ambient
temperature shall be taken from the corresponding EC-type examination certificates
and shall be considered.

A reverse heat flow from the process exceeding the permissible ambient temperature
of the transmitter, digital display or enclosure is not allowed and shall be avoided by a
suitable thermal insulation or a suitable neck length of the tubing.

In case of a wall thickness less than 1 mm, the instrument may not be exposed to
environmental conditions which may negatively affect the partition wall. A thermowell
with a suitable minimum wall thickness can be used alternatively.

Using a thermowell/neck tube the instrument shall be constructed in a way that allows
an installation that results in a sufficiently tight joint (IP66 or IP67) or a flameproof joint
(IEC/EN 60079-1) in the direction of the less endangered area.

Not relevant for this instrument (see X conditions in EC-type examination certificate)

WIKA additional information, models TRxx and TCxx (Ex i) 15



4.

8)

9)

10)

Special conditions for safe use (X conditions)

For the use of enclosures they shall either be provided with their own EC-type
examination certificate or they shall comply to the minimum requirements.

IP protection: At least IP20 (at least IP6x for dust), applies to all enclosures.

Light metal enclosures, however, shall comply with clause 8.3 and 8.4 of

IEC/EN 60079-0. Non-metallic enclosures or powder-coated enclosures shall also
comply with 7.4 of IEC/EN 60079-0 or have a corresponding warning marking.

Accessible parts of metallic enclosures which are not connected to ground and
accessible parts of metallic enclosures which are connected to ground but do
not comply to clause 6.5 of IEC/EN 60079-11, shall comply with clause 7.5 of
IEC/EN 60079-0 or have a corresponding warning marking.

In case it is impracticable to include the ambient temperature range within the marking
of the instrument, because the instrument is a small instrument according to 29.10

of IEC/EN 60079-0, the ambient temperature range shall be specified in the supplied
manual. If the instrument is not a small instrument according to 29.10 of IEC/EN 60079-0
and the ambient temperature range is not included within the marking, the marking shall
additionally include an advisory marking referring to the supplied manual.

Protection measures for applications that require EPL Ga or Da:

Operationally based friction or impacts between light metal instrument components or their
alloys (e.g. aluminium, magnesium, titanium or zirconium) and instrument components
from iron/steel, are not permitted. Operationally based friction or impacts between light
metals are permitted.

16
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5. Calculation examples for self-heating at the sensor ...

5. Calculation examples for self-heating at the sensor/

thermowell tip

The self-heating at the sensor tip or thermowell tip depends upon the sensor type
(resistance thermometer/thermocouple), the sensor diameter, the thermowell design

and the power supplied to the temperature transmitter in the event of a failure. The table

below shows the possible combinations. The table shows that when a failure occurs,

thermocouples produce much less self-heating than resistance thermometers.

Thermal resistance [Ry, in K/W]

Sensor type Resistance thermometer | Thermocouple (TC)
(RTD)

Measuring insert diameter 2.0..]13.0..]6.0.. 05..]15..]|3.0..
<30 <60 8.0 <15 <30 <60

Without thermowell 110

With fabricated thermowell 135 60 37
(straight and tapered), e.g. TW22,
TW35, TW40, TW45 etc.

With thermowell - solid-body 50 22 16
material

(straight and tapered), e.g. TW10,

TW15, TW20, TW25, TW30,

TW50, TW55, TWEO, etc.

Special thermowell in = = 33
accordance with EN 14597

Tx55 (retaining tube) - 110 75
Built into a blind bore 50 22 16

(minimum wall thickness 5 mm)

1) surface-sensitive

When using multiple sensors and simultaneous operation, the sum of the individual powers

225
45

105

22 13

11

2.5

must not exceed the value of the maximum permissible power. The maximum permissible
power must be limited to 1.5 W maximum. This must be guaranteed by the plant operator.

WIKA additional information, models TRxx and TCxx (Ex i)
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5. Calculation examples for self-heating at the sensor ...

5.1 Calculation for RTD measuring point with thermowell
» Use at the partition to zone 0

Calculate the maximum possible temperature, Tmax, at the thermowell tip for the following
combination:
» RTD measuring insert @ 6 mm with built-in model T32.1S head-mounted transmitter,
fitted into a design 3F fabricated thermowell
» Power supply is, for example, via a model IS Barrier isolated barrier
(WIKA article number: 14117118)

Tmax is obtained by adding the temperature of the medium and the self-heating. The
self-heating of the thermowell tip depends on the supplied power P, of the transmitter and
the thermal resistance R.

The following formula is used for the calculation: Tmax = Po * Rith + T

Tmax = Surface temperature (max. temperature at the thermowell tip)

Po= from transmitter data sheet

Rin = Thermal resistance [K/W]

Tm= Medium temperature

Example

Resistance thermometer RTD

Diameter: 6 mm

Medium temperature: Ty = 150 °C

Supplied power: P, = 15.2 mW

Temperature class T3 (200 °C) must not be exceeded

Thermal resistance [Ri in K/W] from table = 37 K/W
Self-heating: 0.0152 W * 37 K/W = 0.56 K
Tmax = Tm + self-heating: 150 °C + 0.56 °C = 150.56 °C

The result shows that in this case self-heating at the thermowell tip is negligible. As safety
margin for type-examined instruments (for T6 to T3), an additional 5 °C must be subtracted
from the 200 °C; hence 195 °C would be permissible. This means that in this case
temperature class T3 is not exceeded.

Additional information:

Temperature class for T3 =200 °C

Safety margin for type-tested instruments (for T3 to T6) 2 = 5 K
Safety margin for type-tested instruments (for T1to T2) 2 = 10 K

2) IEC/EN 60079-0: 2009 section 26.5.1
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5. Calculation examples for self-heating at the sensor ...

Sensor with transmitter and barrier

Hazardous area

Non-hazardous area

U = U U = Uy

i 2 lo li = lo
Pi = Po Pi = P,
Ci+C; < Co Ci+C; < GCo
Li+Le < Lo Li+L: < Lo

Cc/ L¢ = capacitance and inductance of the electrical connecting cable

\_\

Simplified verification of intrinsic safety for the above-mentioned combination

Head-mounted transmitter Isolated barrier

Ui: DC 30V > Uo:DC6.5V Ui: DC 30V
li: 550 mA > 10:9.3mA li: 130 mA
Pi (max) at the sensor=15W = Pg:15.2mW Pi: 800 mW
Ci: negligible < Co:24 pF Ci: 7.8 nF
Li: negligible < Lo:365mH Lj: 100 pH

Upon comparing the values, it is obvious that it is permissible to connect these instruments

\

Uo:DC 25.2V
lo: 93 mA

Po: 587 mW
Co: 107 nF
Lo:2.0mH

to one another. However, the operator must also take into account the values for

inductance and capacitance of the electrical connection leads.

5.2 Calculation for a sheathed element with RTD sensor
» Use at the partition to zone 0

Calculate the maximum possible temperature, Tmax, at the sensor tip for the following

combination:

» Resistance thermometer without thermowell (TR10-H) @ 6 mm without transmitter,
mounted by means of a compression fitting with stainless steel ferrule.
» The power supply is, for example, via a Zener barrier, for example model Z954 (WIKA

article no. 3247938)

Tmax is obtained by adding the temperature of the medium and the self-heating. The
self-heating of the thermowell tip depends on the supplied power P, of the Zener barrier

and the thermal resistance Rih.
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5. Calculation examples for self-heating at the sensor ...

The following formula is used for the calculation: Tmax = Po * Rih + Tm
Tmax = Surface temperature (max. temperature at the thermowell tip)
Po= from transmitter data sheet

Rih = Thermal resistance [K/W]

Tw= Medium temperature

Example

Resistance thermometer RTD

Diameter: 6 mm

Medium temperature: Tyy = 150 °C

Supplied power: P, = 1,150 mW

Temperature class T3 (200 °C) must not be exceeded

Thermal resistance [Ri, in K/W] from table = 75 K/W
Self-heating: 1.15 W * 75 K/W = 86.25 K
Tmax = Tm + self-heating: 150 °C + 86.25 °C = 236.25 °C

The result shows, in this case, substantial self-heating at the sensor tip. As safety margin

for type-examined instruments (for T3 to T6), an additional 5 °C must be subtracted from

the 200 °C; hence 195 °C would be permissible. This means that in this case temperature
class T3 is exceeded significantly and therefore not permissible. An additional thermowell
or transmitter could be used as a remedy.

Additional information:

Temperature class for T3 = 200 °C

Safety margin for type-tested instruments (for T3to T6) " = 5 K
Safety margin for type-tested instruments (for T1to T2) ¥ = 10 K

1) IEC/EN 60079-0: 2009 Ch. 26.5.1

5.3 Calculation for the above-mentioned RTD with thermowell
» RTD measuring insert @ 6 mm without transmitter, built into a 3F design fabricated
thermowell

Thermal resistance [Ri, in K/W] from table = 37 K/W
Self-heating: 1.15 W * 37 K/W = 42.55 K
Tmax = Tm + self-heating: 150 °C + 42.55 °C = 192.55 °C

The result shows, in this case, substantial self-heating at the sensor tip. As safety margin

for type-examined instruments (for T3 to T6), an additional 5 °C must be subtracted from

the 200 °C; hence 195 °C would be permissible. This means that in this case temperature
class T3 is not exceeded.
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5. Calculation examples for self-heating at the sensor ...

Sensor without transmitter, with barrier

Hazardous area Non-hazardous area

SN : ;
: i
1 1
H 1

U = Uo

i = Iy

Pi = P,

Ci+C; < GCo

Li+L: £ Lo

C./ L¢ = capacitance and inductance of the electrical connecting cable

Simplified verification of intrinsic safety for the above-mentioned combination

Zener barrier 2954

Ui:DC 30V > Uo:DC9V Um: AC 250V
li: 550 mA > lo:510 mA lin/a

Pi (max) at the sensor=1.5W = Po:1,150mW  Pi:n/a

Ci: negligible < Co:4.9pF Ci:n/a

Li: negligible < Lo:0.12mH Li: n/a

n/a = not applicable

Upon comparing the values, it is obvious that it is permissible to connect these instruments
to one another. However, the operator must also take into account the values for
inductance and capacitance of the electrical connection leads.

These calculations apply to the Z954 Zener barrier in connection with a resistance

thermometer Pt100 in 3-channel mode without grounding, i.e., symmetrical operation of
the resistance thermometer in 3-wire circuit on a display or evaluation instrument.
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Appendix 1: EU declaration of conformity

EU-Konformitétserkldarung
EU Declaration of Conformity Wl KA

Dokument Nr.:

Document No.: 11670700.11

Wir erkléren in alleiniger Verantwortung, dass die mit CE gekennzeichneten Produkte
We declare under our sole responsibility that the CE marked products

Typenbezeichnung: TR... 1

Model Designation: TC... M

Beschreibung: Wi dther ter, Ther lemente
Description: Resistance Thermometers, Thermaocouples
geman glltigem Datenblatt: Siehe Anhang

according to the valid data sheet: Refer to annex

mit den nachfolgenden relevanten Harmonisierungsvorschriften der Union
Ubereinstimmen
are in conformity with the following relevant Union harmonisation legisiation

Gefahrliche Stoffe (RoHS)

Angewandte harmonisierte Normen
Applied harmonised standards

2011/65/EY Hazardous substances (RoHS) EN IEC 63000:2018
Druckgeraterichtlinie (DGRL) 2

2014/68/EV Pressure Equipment Directive (PED) 2

201430/Ey  Clekiromagnetische Vertréglichkeit (EMV) @ EN 61326-1:2013%
Electromagnetic Compatibility (EMC) % EN 61326-2-3:2013%
Explosionsschutz (ATEX) ()

2014B4/EY £y tasion protection (ATEX) 1)

(1) Detailliertte Angaben siehe Anhang
Detailed information refer to Annex

(2) TC90-C, TR25, mit DN >25: Modul H, Umfassende Qualitdtssicherung, Zertifikat DGR-0036-Q3-1036 in der jeweils aktuell giltigen
Ausgabe,von TOV SUD Industrieservice GmbH, D-B0686 Munchen (Reg.-Nr. 0036).
TC90-C, TR25, with DN >25: Module H, full quality assurance, certificate DGR-0036-QS-1036 in the currently valid edition, of TU'V SUD
Industrieservice GmbH, D-80686 Minchen (Reg. no. 0036).

(3)  Gilt nur mit eingebautem WIKA Transmitter. Werden Transmitter von anderen Herstellern verwendet, kénnen diese anderen Normen
entsprechen. Es sind dann die mitgeli Anlei und EU-Kor i 1 dieser Transmitter zu beachten.
Applies only to built-in WIKA jtter. When using i of other ife other may apply.
The instructions and EU Declarations of Conformity supplied with these transmitiers must then be observed

Unterzeichnet fir und im Namen von / Signed for and on behaif of
WIKA Alexander Wiegand SE & Co. KG
Klingenberg, 2021-07-29

£ £ ; VA TS ,?Z

.
Stefan Heidinger, Vige President Roland Stapf, Head of Quality Management
Electrical Temperature Measurement Process Instrumentation Corporate Quality

WIKA Alexander Wisgand SE & Co KG  Tel. +49 9372 1320 Kommandilgessiischat: Sitz Klingenberg = Komplementarin

Alaxander- Wiagand-Straile 30 Fax +49 0372 132-406 Amisgericht Aschafienburg HRA 1819 WIKA, International SE - Sitz Kiinganberg -

63811 Kingenberg E-Mail info@wika.de Amisgercht Aschaffenburg HRB 10505
rnany wika de Vorstand: Alexander Wiegand

WEEE-Reg.-Nr. DE 82770372 Vorsitzender des Aufsichtsrats. Prof. Dr. Rederich C, Thommel
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Appendix 1: EU declaration of conformity

EU-Konformitatserklarung "V
EU Declaration of Conformity I KA

11570700.11, Anhang 01 Typcodestruktur / Annex 01 Model Code Structure

X - XXX

a bed
Beispiel /Example

TR10-C - AIB

pa Typenbezeichnung: siehe Anhang 02 / Model Designation: Refer to Annex 02

»b*  Zulassung / Approval

A =ATEX

I = 1ECEx und / and ATEX

Z = Nicht Ex / Non Ex

Alle anderen Buchstaben des Alphabets und die Ziffern 0 bis 9, ausgenommen die Buchstaben N und Z, sind reservierte Zeichen fiir andere
Zulassungen zusétzlich zu ATEX und IECEx.

All other letters of alphabet and numbers 0 till 9 excluded the letters N and Z are reserved characters for other approvals additional to ATEX and
IECEx

»C Ziindschutzart / Type of Protection

E=Exe

N = Ex nA

| =Exi

Ex t nur in Verbindung mit anderen Ziindschutzarten wie Ex e oder Ex nA

Ex t only in combination with other type of ignition protection like Ex e or Ex nA

»d“ Zonen (EPL) / Zones (EPL)

Gaszonen / Gas zones Staubzonen / Dust zones

A =Zone 0 (EPL Ga) E = Zone 20 (EPL Da)

B = Zone 0/1 (EPL Ga/Gb) F = Zone 20/21 (EPL Da/Db)

C =Zone 1 (EPL Gb) G =Zone 21 (EPL Db) + Zone 1 (EPL Gb)

D = Zone 2 (EPL Gc) H = Zone 22 (EPL Dc) + Zone 2 (EPL Gc)
Mégliche Kennzeichnung bei Auswahl ,|“ bei Ziindschutzart Harmonisierte Normen
Possible marking when "I" is selected for type of protection Harmonized standards

111G Exia lIC T1, T2, T3, T4, T5, T6 Ga

111/2G Exia lIC T1, T2, T3, T4, T5, T6 Ga/Gb

112G Exia lIC T1, T2, T3, T4, T5, T6 Gb

112G Exib IIC T1, T2, T3, T4, T5, T6 Gb @
111D Exia IlIC T65°C, T95°C, T125°C Da

11 1/2D Ex ia IlIC T65°C, T95°C, T125°C Da/Db

112D Exia IlIC T65°C, T95°C, T125°C Db

112D Exib IIC T65°C, T95°C, T125°C Db

Zertifiziert nach / Certified to:
EN 60079-0:2012 +A11:2013
EN 60079-11:2012

EN 60079-26:2015

Enspricht auch / Also complies
with:

EN IEC 60079-0:2018

EN IEC 60079-0:2018
113G Exic lIC T1, T2, T3, T4, T5, T6 Ge X ®  EN60079-11:2012
Mdgliche Kennzeichnung bei Auswahl ,N“ oder ,E* bei Ziindschutzart
Possible marking when "N" or “E” is selected for type of protection

112G Exeb IICT6 ... T1 Gb oder/or Il 2G Ex eb IIC+CH4 T6 ... T1 Gb ®)
112G ExebICT6 ... T1 Gb + 11 2D Ex tb IlIC TX °C Db

EN IEC 60079-0:2018
EN 60079-7:2015
EN 60079-31:2014

@8 ® ©

I1BGExnAIICT6 ... T1 Ge X oder/or Il 3G Ex nA IIC+CH4 T6 ... T1 Ge X EN IEC 60079-0:2018
IIBGEXNAIICT6 ... T1 Gec X + 11 3D Ex tc llIC TX °C Dc X © EN60079-15:2010
113G ExeclICT6 ... T1 Ge X oder/or Il 3G Ex ec IC+CH4 T6 ... T1 Ge X EN 60079-7:2015
113G ExeclICT6... T1 Gec X + 11 3D Ex tc llIC TX °C Dc X EN 60079-31:2014

(4) EG-Baumusterpriifbescheinigung TUV 10 ATEX 555793 X von TUV NORD CERT GmbH (Reg.-Nr. 0044).
EC type-examination certificate TUV 10 ATEX 555793 X of TUV NORD CERT GmbH (Reg. no. 0044).

(6) EU-Baumusterpriifbescheinigung ]’U\/ 18 ATEX 211392 X von TUV NORD CERT GmbH (Reg.-Nr. 0044)
EU type-examination certificate TUV 18 ATEX 211392 X of TUV NORD CERT GmbH (Reg. no. 0044)

(6) Interne Fertigungskontrolle / Internal control of production

WIKA Alexander Wiegand SE & Co.KG  Tel. +49 9372 132-0 sitz -

Alexander-Wiegand-StraRe 30 Fax +49 9372 132-406 Amtsgericht Aschaffenburg HRA 1819 WIKA International SE - Sitz Klingenberg -

63911 Klingenberg E-Mail info@wika.de Amtsgericht Aschaffenburg HRB 10505

Germany www.wika.de Vorstand: Alexander Wiegand

WEEE-Reg.-Nr. DE 92770372 Vorsitzender des Aufsichtsrats: Prof. Dr. Roderich C. Thimmel
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Appendix 1: EU declaration of conformity

EU-Konformititserklarung WIK AII

EU Declaration of Conformity

11570700.11, Anhang 02 / Annex 02 — Typen | Models

Datenblatt ""a” Typenbezeichnung Datenblatt ’a” Typenbezeichnung
Data sheet "’a” Model Designation Data sheet ’a” Model Designation

TE 61.01 TR10-0 TE 66.01 TC10-0

BR TR10 TR10-1 BRTC10 TC10-1

TR.102 TR10-2 TC.102 TC10-2

TE 60.01 TR10-A TE 65.01 TC10-A

TE 60.02 TR10-B TE 65.02 TC10-B

TE 60.03 TR10-C TE 65.03 TC10-C

TE 60.04 TR10-D TE 65.04 TC10-D

TE 60.06 TR10-F TE 65.06 TC10-F

TE 60.08 TR10-H TE 65.08 TC10-H

TE 60.10 TR10-J - -

TE 60.11 TR10-K TE 65.11 TC10-K

TE 60.13 TR11-A - -

TE 60.14 TR11-C - -

TE 60.20 TR20 - -

TE 60.22 TR22-A - -

TE 60.23 TR22-B - -

TE 60.25 TR25 - -

TE 60.40 TR40 TE 65.40 TC40

TE 60.41 TR41 - -

TE 60.50 TR50 TE 65.50 TC50

TE 60.53 TRS53 TE 65.53 TC53

TE 60.55 TRS55 TE 65.55 TC55

- - TE 65.58 TC59-W

- - TE 65.59 TC59-v

TR 60.60 TR60 - -

TE 60.81 TR81 TE 65.81 TC81

- - TE 65.90 TC90

TE 70.01 TR95 TE 70.01 TC95
TE 65.80 TC80
SP 05.24 TC80-H

WIKA Alexander Wiegand SE & Co.KG  Tel. +49 9372 132-0 sitz - ari

Alexander-Wiegand-Strafte 30 Fax +49 9372 132-406  Amtsgericht Aschaffenburg HRA 1819 WIKA International SE - Sitz Klingenberg -

63911 Klingenberg E-Mail info@wika.de Amtsgericht Aschaffenburg HRB 10505

Germany www.wika.de Vorstand: Alexander Wiegand

WEEE-Reg.-Nr. DE 92770372 Vorsitzender des Aufsichtsrats: Prof. Dr. Roderich C. Thiimmel
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