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Smart temperature transmitter
APT-2000ALW

v 4...20 mA output signal + HART protocol

v' Programmable range, zero shift, characteristic and damping ratio
with local panel keys

v" ATEX Intrinsic safety , ATEX Explosion proof

v"  Resistant or thermocouple measuring element

v' MID (Measuring Instruments Directive) — certificate acc. to 2004/22/WE directive
and OIML R140:2007 recommendations.
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Technical data
Metrological parameters
Error (digital value)
+ (0,2 + 0,002-|t])°C f°r Pt100 sens°r
+1,5°C f°r TC type K sens®rand t < 375°C
+(0,004-t)°C f°r TC type K sens®rand t> 375°C

Additional error for analog output +0,04%-z
where:

|t| — abs® lute value ° f the measured temperature °C
t - value °f the measured temperature °C

z — transmitter setting range °C

Measuring range

Sensor type Min set range Nominal
range
Pt100 10°C -200...550°C*
K 10°C -40...550°C

*frGBversi°n -50...150°C

Electrical parameters

Powerr supply
Additional voltage drop
when display illumination switchedon 3V

12..55V DC (Ex 13,5...28 V)

Output signal 4..20 mA + Hart pret°c®l

Resistance required for

communication (HART) min. 240Q
Load resistance Rio] = JzsV1=12V "
0,0225A

* — 15V when display illuminati® n switched °n
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Operating conditions

Ambient temperature -40...85°C
for versi®n with Ex ia -40...80°C
for versi®n with Exd -40...75°C

Min. immersion length L=100mm

Materials
Casing Aluminium,
316Lss- special versi°n
Sensor material 321ss

Thermowell acc®rding t° table page.

Communication and configuration

The c® mmunicati® n standard f° r data interchange with
the transmitter is the Hart pret°c®l.
C° mmunicati® n with the transmitter is carried ° ut with:
— a KAP-03, KAP-03Ex c® mmunicat®r,
— s°me °ther Hart type c® mmunicat®rs,
— aPC using an HART/USB c° nverter and Rap°rt 2
c® nfigurati® n s° ftware.
The data interchange with the transmitter
users t°:
e identify the transmitter;
e c°nfigure the ° utput parameters:
e read the currently measured temperature value °f
the ° utput current and the percentage ° utput c®n-
trel level;
e force an °utput current with a set value;
e calibrate the transmitter in relati°n t° a m°del
temperature.

enables the

Standard thermowell data

Therm®well type Standard dimensi® ns °f therm® well Therme well Available pr° cess
material c®nnecti®n
J[mm] L[mm] I[mm]
100, 160, M20x1,5 , M27x1
0G2.9 oxi 250, 400 - 316Lss G, G%, Vi'NPT
100, 160, M20x1,5 , M27x1
0G2.11 11x2 260, 400 - 316Lss GV GV, VNPT
100, 160, Flange acc®rding t°
T1 11x2 250, 400 i 316Lss DIN and ANSI
100 35
SW1 SW2 18h7 24n7 140 ;gg 65 gg 15"'3'\4'612?2'\" ;
200 65
100 140 35 65 | 15HM,10H2M | Flange acc®rding t°
SWAT | swaT 18h7 24h7 140 200 65 o MbLss DN o AN
200 65
swic | swoe 18h7 oan ]28 140 gg 65 | 15HM, 10H2M | M20x1,5, | M27x1.5,
200 200 o 65 316Lss G1/2’ G3/4”
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Ordering procedure

APT-2000ALW/__ | |

/

Special versi°n: A
Exia - ATEX certificate

& 111/2G Exa IIC T4/T5/T6 Ga/Gb

Exia(Da) - ATEX certificate
111/2G Ex ia IIC T4/T5/T6 Ga/Gb
111D Exia IIC T105°C Da
| M1 Ex ia | Ma (versi® n with SS h° using)

Exd - ATEX certificate

111/2G Ex ia/d IIC T* Ga/Gb
&) 111/2D Exialt IIC T* Da/Db
| M2 Exd ia | Mb (versi®n with SS h°® using)
T* - temperature class transmitter (f°r gas)
°r maximum surface teperature (f°r dust)

SS - H° using material 316SS
IP67, IP66/67

Versi°n: GB, GN

Therm® well type: acc® rding t° table

Type °f thread °f flange ¢° nnecti® n:
M20x1,5; G1/2"; M27x%2; G1" or flange

Immersi® n length

Type °f measuring element: Pt100, K

Set measuring range

Alarm signal: 3,8 °r 23 mA

Elcetrical c® nnecti® n: without marking (M20x1,5) °r US (1/2"NPTF)

SMART TEMPERATURE TRANSMITTER APT-2000ALW with MID

Application

Smart temperature transmitters APT-2000ALW MID is applicable
t° the measurement °f the temperature in applicati®n designed
acc®rding t° directive 2004/22/WE (MID), harm®nized standard
PN-EN12405-1:2005 + A2:2010 and rec®mmendati®n OIML
R140:2007. Device subc®mp®nent suitable f°r cust®°dy transfer
measurement °f gas with MID appre® val. Mechanical c® nstructi®n
and installati®n °f the transmitter encl® sure shall c® mply with the
transmitter APT-2000ALW are described °n page IX/ 2, IX/ 3 °f
catal®°gue. Transmitter due t° fact°ry bl°ckade °f transmitter's
c®nfigurati®n cann°t be c°nfigurable by user. Electrical
c®nnecti®n °f the transmitter is acc®rding t° drawing °n page
IX/" 3. Available are °nly terminals SIGNAL + and SIGNAL -.
Temperature transmitter APT-2000ALW MID are pr° duce with GB
type °f sens®r and with resistant sens®r Pt100.

N°te! F°r cust®dy transfer applicati® ns, the c°ver clamp screws
have t° be I°cked with seal wire.

Metrological parameters

Max. permissible error acc® rding t° EN12405-1
(calculated in relati®n t° the measured value)

- in reference c° nditi®° ns

2043°C(+1 during the measurement) <0,1%
- n°minal ° perating c°® nditi° ns <0,2%
_special versi°n <0,1%
Long-term stability <0,2% / 5 years
Operating temperature range -25...55°C
Immersion length 150...290mm

Exia: 13,5...28VDC
Exd: 13,5...45VDC

Power supply

MID Parts Cerfificate No. 28/12
Exia: ® Il 1/2G Ex ia IIC T4/T5/T6 Ga/Gb
Exd: ® Il 1/2G Ex ia/d lIC T* Ga

Measuring range

Measuring range: -20...60°C

Ordering procedure

APT-2000ALW/MID/

| [L=... mm

Special versi°n:

Exia - Intrinsic safety versi®n (ATEX)
Exd - Expl°di®n pr°°f versi® n (ATEX)
SS - H°using material 316SS

Pr° cess c® nnecti®n type: M20x1,5 , G1/2”

Immersi® n length
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Smart temperature transmitter
LI-24ALW

Output signal 4...20mA with Hart protocol
Galvanic insulation (In, Out)

Programmable sensor type

Programmable measuring range
Thermoresistance line compensation
Compensation of thermocouple cold junction
Autodiagnostic system

Intrinsic safety certificate (ATEX, IECEX)
Explosion proof certificate (ATEX, IECEX)

AN N N N VAR NN

LI-24ALW - Aluminum epoxy painted casing
LI-24ALW/SS - Stainless steel casing

2
5 1)
-
gi’u_ o
=]
SR/
= o
Sz
Q=N
e
2 o|T Y
% Q|o
o
I
=

LI-24ALW with remote mounted temperature sensor LI-24ALW with direct mounted temperature sensor

Application and function

The temperature transmitter LI-24ALW is applicable to converting resistance of temperature or voltage of
thermocouple sensor to standard current signal 4-20mA. The transmitter has two separate channels enabling
measurement of temperature difference, averange, averange with redundancy, max. or min. temperature.
Transmitter has compensation of ambient temparature influence and compensation of thermocouple cold junction
using internal/external (Pt100) sensor or constant temperature. Most of parameters such as: sensor type,
measuring range, current alarm signal when electric circuit is broken, output characteristic correction, user
characteristic (60 points) are programmed using PC with HART/USB converter and Aplisens RAPORT 2
configuration software. For request Aplisens can set temperature transmitter parameters like measuring range,
type of sensor. Their values are printed on label. Transmitter LI-24/ALW is designed for field use. LI-24ALW can be
used with temprature sensors mounted directly in transmitter’s casing or with external sensors connected with
cable.
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Technical data

Input signal K, J,S,B,N,T, R, E, voltage
Pt100,Ni100 resistance
Limit process -10mV< E<100mV

or -100mV< E<1000mV
00Q<R<400Q or 0Q<R<2000Q

Min. measuring range 10mV or 10Q or 10K
Output signal 4 -20 mA + Hart
Power supply 13,5...55 VDC (Ex 13,5..30 VDC)

when display illumination switched on 16,5...55 VDC (Ex 16,5..30 VDC)
Max. wires resistance 500Q
Alarm signal 3,75mA/ 21,5mA (NORMAL) or 3,6 mA /21 mA (NAMUR NE89)or setting by user
Sensor current 0,42mA
Galvanic insulation Optoelectrical
Accuracy acc. to below table
Time constant 0,3s
Additional electronic damping 0..30s
Ambient temperature -40...480°C (Ex -40...+75°C)

Electrical diagrams

R>240Q
50 ®
4 +20 mA
Power
! -| supply [+

KAP-03 comunicator
or Hart/USB converter

U V]-13,5V *
Load resistance R[Q] = UsuplVI-135V*

0,0235A
*-16,5 V when display illumination switched on

Electrical diagrams

2 3 4 %2 RID 12 3 4 2 RTD 12 3 4 %2 RID
2-wires connection 3-wires connection 4-wires connection
RTD, RTD, RTD,
2 3 4 2 2xRTD 12 3 4 3 2xRTD 1 2 3 4 % Thermocouple
2-wires connection 3-wires connection e
RTD 1
G‘RTDZS -t
2 x Thermocouple 1.2 3 4 3 Thermocouple Z2 3 4 3 2 x Thermocouple
e with external with external
o | CIC cJc
2 3 4 2 Potentiometer 2 3 4 2 Potentiometer 2 3 4 2 Potentiometer
2-wires connection J_I 3-wires connection 4-wires connection
0% y_100% 0% ¥ 100% 0% _100%
2 3 4 5 ; 1
£ 3 4§ onpoenometer 2 3 4 8 zxPotentometsr 1 F % 4 T otagesource
o Vo = 3-wires connection m\d
e Ty 100% i 0% 100% = +
¢ 3 42 2 x Voltage source
mV
==
mV
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Type of input signals and metrological parameters

Input - RTD

RTD sensor connected with 2, 3 or 4 wires

Thermal resistance sensors

2, 3 or 4 wires connection

Sensor current ~420uA
Maximum wires resistance 25Q
Minimum range 10°C
. . Temperature
Min. Processing )
. processing |Analogue output
Sensor type Standard |Basic range| range error
error error
span Ap Atp
°C °C K K/IK %
1 2 3 4 5 6 7
Pt10 (a=0.003850) EN -200+850 10 +0.8 +0.035
Pt50 (a=0.003850) 60751+A2, | -200+850 10 +0.2 +0.0070
Pt100 (a=0.003850) D'Iia751v -200+850 10 +0.07 +0.0035
Pt200 (a=0.003850) J|§(7:60, 200850 | 10 +0.2 £0.0020
Pt500 (0=0.003850) 1604-97 -200+850 10 +0.05 +0.0007
Pt1000 (0=0.003850) | BS 1904 | -200+266 10 +0.03 +0.0003
P98 (a=0.003923) | o SAMacs | 2004650 | 10 +0.07 +0.0035
Ni100 (W100=1.617) | PN-83/M- | 60+ 180 | 10 $0.07 £0.0030 A“a'°9“%%g§}“‘
Cu100 (W100=1.426) | 53952 50 + 180 10 +0.07 +0.0030 Fesrg’”FS I's ;
Pt10 (0=0.003916) 200630 10 +0.8 +0.035 0ut( u‘:) Ov‘fr e
Pt50 (0=0.003916)  |JIS C1604-81| -200+630 10 +0.2 +0.0070 the gperating
Pt100 (0=0.003916) -200+630 10 +0.07 +0.0035 temperature
Pt10 (W100=1.3910) -200+1100 10 +0.8 +0.035 range.
Pt50 (W100=1.3910) -200+1100 10 0.2 +0.0070
Pt100 (W100=1.3910) -200+1100 10 +0.07 +0.0035
Pt500 (W100=1.3910) GOST -200+1100 10 +0.05 +0.00070
Cu50 (W100=1.426) 6651-94 -50 + 200 10 0.2 +0.0070
Cu100 (W100=1.426) -50 + 200 10 +0.07 +0.0030
Cu50 (W100=1.428) -185 + 200 10 0.2 +0.0070
Cu100 (W100=1.428) -185 + 200 10 +0.07 +0.0030
Ni100 (W100=1.617) -60 + 180 10 +0.07 +0.0030
Resistance (resistor, potentiometer)
Q Q mQ mQ/K
Measuring range No.1 0...400 10 +30 +2 As above
Measuring range No.2 0...2000 10 +120 2
1 2 3 4 5 6 7
Thermocouples
Input — Thermocouples
Input impedance >10MQ
Maximum wires resistance 500Q (wires + thermocouple)
Cold junctions compensation internal sensor, external sensor Pt100
temperature constant of the cold junctions
Minimum range 50°C
Min. Processing error| Temperature Analogue
Sensor type Standard Basic range| range A processing error|
P output error
span Atp
°C °C K K/IK %
1 2 3 4 5 6 7
B (Pt30Rh-Pt6Rh) 250 + 1820 10 +0.55 <+0.001
E (Ni10Cr-Cu45Ni) | EN 60751+A2, |-200 + 1000 10 +0.15 <+0.001
IEC584,
J (Fe-Cu45Ni) -210 + 1200 10 +0.20 <+0.001 Analogue
NIST MN175, output error is
K (Ni10Cr-Ni5) DIN43710, [-200 + 1372 10 +0.30 <+0.001 0.05% FSO
BS4937, ;
N(Ni14CrSi-NISi) 200 + 1300 10 +0.25 <+0.001 (Full Scale
ANSI MC96.1, Output) over
R(Pt13Rh-Pt) JIS C1602, [20+1768.1 10 +0.35 <+0.001 the operating
S(Pt10Rh-Pt) NF C42-321 130 +1768.1| 10 +0.40 <+0.001 temperature
range.
T(Cu-Cu45Ni) -200 + 400 10 +0.15 <+0.001 g
EN 60751+A2,
TC Type L GOST P 8.585- | -200 + 800 10 +0.20 <+0.001
2001
Voltage
mV mV uv pV/K
Measuring range No.1 -10...100 10 +6 <+0.06 As above
Measuring range No.2 -100...1000 10 +50 <+0.5
1 2 3 4 5 6 7

®
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Direct mounted sensors

WOGN WOGB WRGN WRGB
(| c_J
) —
& n &
R~ I~/
] 0]
- —
C_J c_J
=~
29 26
- |
29 26
Standard dimensions of sensor Sensor material Available process
Sensor type Bimm] Lmm] S[mm] connection
100, 160, M20x1,5 , G'%”,
WOGN 9 250, 400 120 304ss, 316Lss G%. Va'NPT
100, 160, M20x1,5 , G'%”,
WOGB 9 250, 400 - 304ss, 316Lss G%”. Va"NPT
100, 160, M20x1,5 , G%”,
WRGN 6 250, 400 120 304ss, 316Lss G%”. Va'NPT
100, 160, M20x1,5 , G'%”,
WRGB 6 250, 400 - 304ss, 316Lss G%”. VNPT

WOGN, WOGB - welded sensors; WRGN, WRGB - spring-loaded sensors (to use with additional thermowell)
Ordering code

Version:

Exia — Intrinsic safety certificate (ATEX, IECEX)

&) 111/2G Ex ia IIC T4/T5/T6 Ga/Gb
IECExEx ia IIC T4/T5/T6 Ga/Gb

LI-24ALW /___ ||

+__°Cl

A

ﬁ A

&) 112(1)G Ex ia [ia Ga] IIC T4/T5/T6 Ga/Gb
IECEx Ex ia [ia Ga] IIC T4/T5/T6 Ga/Gb 2)

Exia(Da) — Intrinsic safety certificate (ATEX, IECEX)

11 1/2G Ex ia IIC T4/T5/T6 Ga/Gb
& 11 1D Ex ia ITIC T105°C Da
I M1 Ex ia I Ma (with SS enclosure)

Ex ia IIC T4/T5/T6 Ga/Gb
IECExXEx ia IIIC T105°C Da
Ex ia I Ma (with SS enclosure)

1)

IT 2(1)G Ex ia [ia Ga] IIC T4/T5/T6 Ga/Gb
II 1D Ex ia IIIC T105°C Da
I M1 Ex ia I Ma (with SS enclosure)

Ex ia [ia Ga] IIC T4/T5/T6 Gb
IECEx Ex ia IIIC T105°C Da
Ex ia I Ma (with SS enclosure)

2)

Exd — Explosion proof certificate (ATEX, IECEXx)

II 2G Ex d IIC T* Gb
II 2D Ex t IIIC T* Db
I M2 Ex d I Mb (with SS enclosure)

Ex d IIC T* Gb
IECEx Ex t IIIC T* Db
Ex d I Mb (with SS enclosure)

II 2(1)G Ex d [ia Ga] IIC T4/T5/T6 Gb
&) 112(1)D Ex t [ia Da] I1IC T105°C Db
I M2 Ex d [ia Ma] I Mb (with SS enclosure)
Ex d[ia Ga] IIC T4/T5/T6 Gb 2)
IECEx Ex d[ia Da] IIIC T105°C Db
Ex t[ia Ma] I Mb (with SS enclosure)

1) transmitter with sensor mounted in casing 2) transmitter without sensor or with cable senor

IP67 — protection class IP67
SS — housing material SS316

US — electrical and sensor connection 1/2’"NPT F

A Sensor type (optionally):
Direct: WOGN, WOGB, WRGN, WRGB
(According to below ordering code)
Remote: According to Chapter X

Settings (optionally):
Type of measuring element,
measuring range, alarm signal

WOGN/Exia/L=400mm/S=120mm/G1/2"/Pt100-A-2/316Lss/1/2"NPT

Type of sensor *

Version: Standard, Exia, Exd

!

Dimmensions L and S [mm]

Process connection

Connection thread
between sensor
and transmitter

Sensor material

Type of measuring element
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NEW Smart temperature transmitter
type APT-28

v" Programmable measuring range
v" Output signal 4 + 20 mA
v’ Stainless steel casing

Application and construction

Smart temperature transmitter type APT-28 is designed for temperature measurement in range from -50 to +80°C (up to +140°C
in special version). Resistance signal from RTD element is converted to standard 4...20mA output signal. Casing of transmitter is
made in stainless steel. Standard electrical connection is DIN EN 175301-803 connector with ingress protection class IP 65.

Configuration

Transmitter is delivered with measuring range according to customer’s order, however it can be change by user. For configuration
user will need: PC computer, RS converter, APT-28 converter and AT software. Beside changes of measuring range customer will
be able to proceed calibration of the transmitter and make correction of output characteristic. Configuration is available only in
transmitters with PD and ALW electrical connection.

Electrical connections

PD type PM12 type
IP65 IP67

@PLIS @eLls
N
b LA i 2B Jaive oS
SW30
I SW30 )
I ol 1/2"NPTM [} 1/2"NPTM
- G G
£ £ g £
IS * =2 *
25 <5
(e Sl 2
R g ~| 2
ni e g
| = P
Y Y

* - other diameters on request
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Electrical connection type ALW

display. The design of the casing enables the
use of a local display, rotation of the display,
rotation of the casing by 0—-340° relative to the
sensor.

Electrical connection DIN EN 175301-803,
IP65.

Aluminum casing with programable local \
X}
©

Display with backlight allows to read:

- measured temperature in user units or % of
measuring range

- current in output loop in mA

152

Y
1/2"NPTM
£|s G1/2" G1/2"
S|5
5 E S
! 28
| =
Y
Technical data
Measuring range -50...+80°C . .
Minimal width of measuring range 30°C Electrical diagrams
Transmitter accuracy +0,16%
Sensor accuracy +(0,15 + 0,002-|t])°C RS232
[t| — absolute value of the measured temperature °C S— 1 converter
Error due to ambient temp. changes 0,1% /10°C TRxoMD Tx
Error due to supply voltage changes 0,1% 900
Output signal 4+ 20 mA, 2-wires § e
Power supply Uzas 7..29V DC | | w®
APT-28/ALW 10...29V DC A
Additional voltage drop when backlight is on 3V 1
; u,.[V]-7V
Load resistance RIQ] < —zest*1 T © .
2175
Alarm signal 3,8 mAor 23 mA
factory setting: 23 mA
Ambient temperature -25...+80°C
Materials: sensor shield and process connection ss321
casing ss304
Ingres protection class PD - IP65, PM12 — IP67

Ordering procedure

APT-28/__/L=..mm/__| | + °Cl__
A

Electrical connection: PD (connector DIN EN 175301-803)
PM12 (connector M12x1)
ALW (with display)

Immersion length: L=...mm

Diameter of sensor: 8 mm (other on request)

Connection thread: G1/2", 1/2"NPT, M20x1,5

Measuring range

Alarm signal: 3,8 or 23 mA

IX/ 10
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v' Output signal 4 - 20mA
v Stainless steel casing and wetted parts
v Factory configured
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Temperature transmitter
type PT-25

Application and construction

Temperature transmitter type PT-25 is designed for temperature measurement of liquid and gaseous media in range from -40 to
+200°C. Resistance signal from RTD element is converted to standard 4...20mA output signal. Casing of transmitter and wetted
parts are made in stainless steel. Transmitter is manufactured in two versions: with removable measuring insert and not remova-
ble measuring insert which has additional protection against vibrations. Available electrical connections are angular connector

DIN EN 175301-803 or connector M12x1.

PD type
IP65
PM12 type
P67
@PLIS

APLISENS S.A|
Produkcja Przel
Aparatury Pom|

PRZETWORN

Numer fabrycz|
Zakres pomiar|
Sygnat wyjscid
Zasilanie

24, 6, I8

50...1000 mm
Immersion length

L=

Technical data

Output signal 4..20mA
Measuring range acc. to request from range -40...200°C
Minimum span 25K
Accuracy 1%
Power supply 8..35V DC
Alarm signal <3,1mAor >26,1mA
Wetted parts material 316L
Sensor diameter @4, 26, 38mm
Process connection G1/2", other on request
Immersion length 50...1000mm
Extension neck on request
Ingress protection PD - IP65, PM12 - IP67

Ordering procedure

PT-25/
A

Electrical connection: PD (connector DIN EN 175301-803)
PM12 (connector M12x1)

Immersion length: L=...mm (standard: 50, 100, 150, 200, 250 mm

other length on request)

IL=..mm/l__|__| | % °Cl__

A A

Diameter of sensor: 4, 6, 8 mm

Connection thread: G1/2", other on request

Measuring range

Alarm signal: 3,1 or 26,1 mA

Measuring instert: R - removable, NR - not removable

IX/I 11
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Rail-mounted smart temperature transmitters
type LI-24L and LI-24/Ex

Hart protocol

AN N N N N NN

LI-24/Ex

Technical data

K, J,S,B, N, T, R, E voltage

Pt10, Pt50, Pt100, Pt200, Pt500, Pt1000,
Ni100, Cu100, resistance
-10mV< E<100mV

or -100mV< E<1000mV
0Q<R<400Q or 0Q<R<2000Q
10mV or 10Q

4...20mA + HART

LI-24L: 8,5...50V DC

LI-24/Ex 14...30V DC

Input signal

Limit process

Min. measuring range
Output signal
Power supply

Max. Wires resistance 500Q
Alarm signal ~ 21,5mA or 3,75 mA or setting by user
Sensor current 0,42mA
Accuracy +0,1%
Time constant 0,3s-1,2s
Additional electronic damping 0..30s
Ambient temperature -25...475°C

Galvanic insulation (In, out)

Programmable sensor type

Programmable measuring range
Thermoresistance line compensation
Compensation of thermocouple cold junction
Output signal 4...20mA + Hart protocol Manufac‘“re
Ambient temperature from -25 to +75 °C

Rail mounting system.

Autodiagnostic system

LA ~n
| g "o ' ) Y VIRV

COMMUNICATION PROTOCOL

SIIfszdecl aratio”

"

ATEX certificate (LI-24/Ex) (Ex) 11X 1 lIC T4/T> Ga

IM1Exial Ma

Application and function

The temperature transmitter LI-24L and LI-24/Ex are
applicable to converting resistance of temperature or voltage
of thermocouple sensor to standard current signal 4-20mA.
The transmitters have two separate measuring channels
enabling measurement of temperature difference,
averange, averange with redundancy, max or min
temperature. Transmitter has compensation of ambient
temparature influence and compensation of thermocouple
cold junction using internal/external (Pt100) sensor or
constanttemperature.

Most of parameters such as: sensor type, measuring range,
current alarm signal when electric circuit is broken, output
characteristic correction, user characteristic (60 points) are
programmed using PC with HART/USB converter and
Raport 2 configuration software.

For request Aplisens can set temperature transmitter
parameters like measuring range, type of sensor. Their
values are printed on label. Transmitter for rail mounting

Electrical diagrams

Dimensions LI-24L: 12,5mmx99mmx114,5mm
(WxHD) LI-24/Ex: 27,5mmx80mmx106,7mm
2 3 4 2 RID 2 3 42
2-wires connection
RTD 0% ¥ _100%
12 3 ¢ 2% R 23 43
3-wires connection
RTD 0% y _100%
1 2 3 4 52 RTD 2 3 4 §
4-wires connection
RTD, 0% _100%
2 3 4 3 2xRTD 2 3 42
2-wires connection
RTD 1 0% y 100%
RTDZS 0% £100/
2 3 4 5 54«RTD 2 3 4 5
3-wires connection
RTD 1 % y 100%
RTD 2, 0%y 100%

Li-24L/___ /| |/

Version:

SIL2 or none Alarm signal

Sensor type Measuring range

IX/ 12

Thermocouple
with external
CJC

Potentiometer
2-wires connection

Potentiometer

3-wires connection 1 2

QC/
o'+

(TS-35).
12 3 4 5

E !;;:%%

2.3 4%

Thermocouple

Potentiometer 1 2 3 4 5
4-wires connection < ¢ 2xThermocouple
T/IC1
'+
2 x Potentiometer T/°2+
2-wires connection B
12 3 42 Voltage source
Lo
2 x Potentiometer -
3-wires connection 1.2 3 4 8 2 x Voltage source
m\)/—l
==
mV
-+
LI-24/ Ex/ | |
T Alarm signal
Sensor type Measuring range
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Rail-mounted temperature transmitter type ATL

v Programmable sensor type PT100 i Ni100
v Programmable measuring range.
v’ Thermoresistance line compensation
(3 wires line)
v Output signal 4...20mA
v Rail- mounting system.

Application and function

The temperature economical transmitter ATL is applicable to converting
resistance of temperature sensor to standard current signal 4...20mA.
Most of parameters such as: sensor type, input signal, measuring range
may be adapted by user for specific requirements of his measuring system.
The transmitter is programmed using PC with RS converter and Aplisens
AT configuration software.

If you define type of sensor, measuring range in the order, then the
transmitter is programmed with required parameters and their values are
printed on serial number label.

Transmitter for rail mounting.

Technical data

Input signal Pt 100, Ni 100
Limit process 20Q <R<380Q
Min. measuring range 100Q
Output signal 4 -20 mA
Power supply 6...29V DC
Load resistance Ro[KQ]<(U, — 7V)/25mA
Alarm signal 23mA or 3,8mA
Accuracy for AR>20Q +0,2%
Thermal error +0,1% /10°C
Ambient temperature -25...+80°C
Error due to supply voltage +0,1%
changes

Ordering procedure.

ATL/ | =+ °Cl__

Sensor type:Pt100,Ni100 ? f Alarm signal

Measuring range

Example: temperature transmitter ATL, sensor type Pt100,
measuring range 0...100°C, alarm signal 23mA.

ATL/Pt100/ 0...100°C/23mA

91

ou[E= (ju0 5.0

Electrical diagrams

RS232

I -
Conwerter

GND Rx Tx

QQQ

HE—
WE ﬁ Rt
WY 0!
+ —
®
Ucc I Ro
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Head-mounted smart temperature transmitter

xer's
‘ac,‘\l
LR

45 >

Technical data

Input signal L, K, J, S, B, N, T, R, E voltage

Pt10, Pt50, Pt98, Pt100, Pt200, Pt500, Pt1000,

Ni100, Cu50, Cul00, resistance
- 10mV< E<100mV

or -100mV< E<1000mV
0¢,<R<400¢, or 0¢,<R<2000¢,

Limit process

Min. measuring range 10mV or 10¢,
Output signal 4..20mA + HART
Power supply 8,5...36V DC
Max. sensor resistance 150¢,/200¢,

Alarm signal

21,5mA or 3,75 mA or setting by user

Sensor current 0,42mA
Accuracy +0,1%
Time constant 0,55s - 1,5s
Additional electronic damping 0..30s
Ambient temperature -25...475°C

RTD 1

ﬁ,

IX/ 14

RTD 2,

2 xRTD
3-wires connection

Version: Exia, SIL2, none

type LI-24G

S\\'2 Qaratio®

| g "a ') ¥ NNV
COMMUNICATION PROTOCOL
—Gzvamic insulation (In, out)
— REeegrammable sensor type

— Eeegrammable measuring range
— RestStant thermoresistance line compensation

— Gampensation of thermocouple cold junction
—Qaper signal 4...20mA + Hart protocol

— Ambient temperature from -25 to +75 °C
—Amtoetagnostic system

—Harprotocol
—Iotrrestc Safety version

&

Application and function

I M1 Exial Ma
II'1G Ex ia IIC T5/T6 Ga
111D Ex ia llIC T105°C Da

The temperature transmitter LI-24G is applicable to
converting resistance of temperature or voltage of
thermocouple sensor to standard current signal 4-20mA.
The transmitter has two separate measuring channels
enabling measurement of temperature difference,
averange, averange with redundancy, max or min
temperature. Transmitter has compensation of ambient
temparature influence and compensation of thermocouple
cold junction using internal/external (Pt100) sensor or
constanttemperature.

Most of parameters such as: sensor type, measuring range,
current alarm signal when electric circuit is broken, output
characteristic correction, user characteristic (60 points) are
programmed using PC with HART/USB converter and
Raport 2 configuration software.

For request Aplisens can set temperature transmitter
parameters like measuring range, type of sensor. Their
values are printed on label.

Electrical diagrams.

0% y_100%

LI-24G /

/

i 3 ¢ % RO -
2-wires connection
0% y 100%
1 ¢ 2 RID g 3 42
3-wires connection
0% y_100%
3 R RTD 1 2 3 2
4-wires connection
0%  100%'
1 3 2 2xRTD 123 4¢3
2-wires connection
RTD L 0% y 100%
RTD2 0%%100%
5 2 3 4 5

Thermocouple
with external
cJC

Potentiometer
2-wires connection

Potentiometer
3-wires connection

Thermocouple

Potentiometer
4-wires connection

o
[18)]

2 x Thermocouple

2 x Potentiometer
2-wires connection

e
N
w

o

(16}

Voltage source

2 x Potentiometer
3-wires connection 1 2 3

o

2 x Voltage source

!
3
=,
o

1 -

A

Sensor type

A
Alarm signal

Measuring range
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Head-mounted temperature transmitter type AT-2

—Seasertype PT100 or Nil00
—Thermoresistance line compensation
(3 wires line)

—OuwEpursignal 4...20mA
—HeaeFrmounting system.

/
" & Naws, AT-2, .,-,-'-;:;n“ Application and function

o.a,ll"w'.i

LT

— 0180101005 115 The temperature economical transmitter AT-2 is applicable to converting
resistance of temperature sensor to standard current signal 4...20mA.
Most of parameters such as: sensor type, input signal, measuring range
may be adapted by user for specific requirements of his measuring system.

User define type of sensor, measuring range in the order, the transmitter
are programmed with required parameters and their values are printed on
serial number label.

Transmitter for head mounting.

21

Technical data

- 43 -

33 Input signal Pt 100

— = Limit process 20¢, <R<380¢,
Min. measuring range 25C°

Output signal 4 — 20 mA

Power supply 7,5...30v DC

Load resistance Rdke]<(U z— 7,5V)/22mA

Alarm signal 22mA or 3,6mA

Accuracy for AR>20¢, +0,1%

Thermal error +0,1%/10°C

Ambient temperature -40...+85°C

Error due to supply voltage changes +0,01%/V

Note: for spans smaller than 75°C, the only permissible start values are:
-40°C, -20°C, 0°C, +20°C and +40°C.

Ordering procedure.

Electrical diagrams

Power AT-2/ |+ _°Cl
supply
+ -
Sensor type:Pt100,Ni100 ? f Alarm signal

4+20 mA Ro
Measuring range

+ -
AT-2 Example: temperature transmitter AT-2, sensor type Pt100, measuring
range 0...100°C, alarm signal 22mA.
O AT-2/Pt100/ 0...100°C/22mA
IR

I 3 wires connection

Rt . )
2 wires connection

IX/ 15
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Head-mounted temperature transmitter type ATX-2

—Seesertype: Pt100, Pt500, Pt1000, Ni100
~Theemeresistance line compensation
—Ouiparsignal 4...20mA
ATe%=eertificate € Il 1G Ex ia IIC T6
“Heag-ounting system.

L]
H ATX-2 L (
i Zay. L lizeng S.A., ul.Marelowa 7, 03~ 182 m/. ""'s

femy. Fe T L
700058
A" tab.01ag05180101035 0133

Application and function

The temperature transmitters are applicable to converting resistance of
temperature sensor to standard current signal 4...20mA.

Most of parameters such as: sensor type, input signal, measuring range,
! may be adapted by user for specific requirements of his measuring
: system.

I User define type of sensor, measuring range in the order, the transmitter
: are programmed with required parameters and their values are printed on
|

I

I

21

serial number label.
Transmitter for head mounting.

Technical data

Input signal Pt,Ni
Min.measuring range 10°C
Output signal 4-20mA
Power supply 8...30vDC
Load resistance Rdke]<(U z-8V)/22mA
Alarm signal 21mAor3,5mA
Accuracy for AR>20¢, +0,2%
Thermal error +0,05%/10°C
Ambient temperature -40...485°C
Accuracy:

PT100:-100 200 C  —02C PT1000:-100 200 C  —6,2C

PT100: -200 880 C  —0:4C PT1000: -100 250 C  —0;4-C

PT500:-100 200 C 626 Ni100: -60 250 C -02¢C

Electrical diagrams Input parameters

Input terminals 3, 4, 5, 6:

s Intrinsically safe Uo=9,6V, lo=4,5mA, Po=11mW,
Q Co = 709nF dla IIC; 1300nF dla IIB
3 + - Supply terminals 1(+) 2(-):
G Ui = 30V, li = 100mA, Pi = 750mW, Li~0, Ci~0
>
o
© . .
g g FT20mA Ro Ordering procedure
N o
g
¢ — ATX-21__|_+_°Cl
ATX-2 Sensor type:Pt100,Ni100 * * Alarm signal
65 @ Measuring range
Example: temperature transmitter ATX-2, sensor type Pt100, measuring

range 0...100°C, alarm signal 23mA.

ATX-2/Pt100/0...100°C/23mA

IX/ 16
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Head-mounted temperature transmitter

N m—_

-}}E Y a1 "'"‘,’:uﬁ"j

¥ Q-a.20mh =7

Nr ey mug1w
14805140101035 0027

Electrical diagrams

Power
supply
+ -

4+ 20 mA Ro

Gl-22-2

@3

N

Rt

type GI-22-2, GIX-22-2

—Gakrarme insulation (In, out)e

—Theroresistance line compensation (3 and 4 wires line)
—TCea&spensation of thermocouple cold junction
—Ouparsignal 4...20mA

—Heaerfrrounting system

—Te&Hitate ATEX &Il 1G Ex ia lIC T6 (GIX-22-2 version).

Application and function

The temperature transmitters are applicable to converting resistance of
temperature or voltage of thermocouple sensor to standard current signal
4...20mA.

Most of parameters such as: sensor type, input signal, measuring range,
may be adapted by user for specific requirements of his measuring
system.

User define type of sensor, measuring range in the order, the transmitter
are programmed with required parameters and their values are printed on
serial number label.

Transmitter for head mounting.

Technical data

Input signal J,L,U,TEKN,S, R, B, Pt,Ni
Min. measuring range 10°C for Pt, Ni
50°CforJ, L, U, T,E, K,N
500°C for S, R, B
Output signal 4 —20mA
Power supply 8...35vV DC
8-30V DC for GIX-22-2
Load resistance Ro[ke ]<(Uz — 11V)/25mA
Alarm signal 22mA or 3,6 mA
Galvanic insulation Optoelectrical
Accuracy
PT100:-100 200 C  —02C J:-210 1200 C  —B;5-C-over -150 C
PT100:-200 850 C  —04C L:-200 900 C —-05-C
PT500: -100 200 C  —02C U: -200 60Q C —05C
PT100: -200 250 C 604G T:-270 400 C —0,5-C-over -200 C
PT1000:-100 200 C 02 C E:-270 1000 C  —9;5GCover-150 C
PT1000: -100 250 C  —04-C K:-270 1322 C  —0;5-C-over-140 C
Ni100: -60 250 C 02 C N:-270 1300 C  —4-C—over-100 C
S:-50 1768 C —2-GC—over +20 C
R:-50 1788 C —2-G—over +50 C
B:0 1820 C —2-GC—over +400 C
Thermal error +0,05 %/10°C
Voltage error +0,01%/V
Ambient temperature -40...+85°C

Ordering procedure
GIX-22-2/__ | _+_ °Cl__

Gl-22-2/ |+ °Cl___

Sensor type

alarm signal:
Measuring range 22mA or 3,6mA

IX/ 17
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Chapter X
Temperature sensors

Temperature sensor CT 25......ccoviiiiiiiiiiiiiiinecieeenn, X/ 2
Temperature sensor CTAL .....oovviiiiiiiiiiieeee, X/'3
Temperature sensor CT GB1 ........ccoovviviiiiiiiiiinnn, XI'5
Temperaturesensor CT GN1 .......cccovviiviiiiiiiniinn. X/ 6
Temperaturesensor CT T ....cooooeviieiiiiiiiiiiececeeenns XI'7
Temperature sensor CT SW1, SW2.......ccccevvennnen. X/ 8
Temperature sensor CT 14, CT I5...cccoviviiiiviiinneennn. X/ 9
Temperature sensor CT 16, CT 18, CT P1............. X/'10
Temperature sensors CT U... ..o, X/ 11
Temperature sensors CT UC.........ccoovviviiiiiiiennnns X/ 12
Temperature sensors CT C....cocovvviiiiiveiiieieeens X/ 13
Temperature sensors CT F......ooooeeeeiieiiiiieeieceee, X/ 14
Temperature sensors CT X... cooooviiiiiiiiiiiiiineins X/'15

Cable temperature sensor CT GE1, CT E1, CT R6,

O I X/ 16
Measuring insert, clamping grips...........cccceeeeeennnn. X/ 17
Thermowell OG... ... X/ 18



Temperature sensor type CT-25 is designed for temperature measurement of liquid and gaseous media in range from
-40 to +200°C. Casing of sensor and wetted parts are made in stainless steel. Available electrical connections are angular con-

€|PLISEN >°

Temperature sensor

%
» type CT-25

RTD output signal
Stainless steel casing and wetted parts

Application and construction

nector DIN EN 175301-803 or connector M12x1.

50...1000 mm

L=

PD type
IP65
PM12 type Technical data
IP67

Measuring range -40...200°C
Accuracy <G8P0,005]t|)°C (class B per IEC 60751)
Wetted parts material 316L
Sensor diameter 4,6, gmm
Process connection G1/2", other on request
Immersion length 50...1000mm
Extension neck on request

=3 Ingress protection PD - IP65, PM12 - IP67

< 46, 8

(]

E

@

Q

£

E

Ordering procedure

CT-25/__/IL=..mm/l__ | | |
A A

Electrical connection: PD (connector DIN EN 175301-803)
PM12 (connector M12x1)

Immersion length: L=...mm (standard: 50, 100, 150, 200, 250 mm

other length on request)

Diameter of sensor: 4, 6, 8 mm

Connection thread: G1/2", other on request

Measuring element: Pt100

Number of wires: 2, 3, 2x2 (only in PM12 version)

Xl 2
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Temperature sensor type CT AL
Temperature transmitter type APT AL
with Explosion Proof certificate

s cate
now & ce

. TECHNICAL DATA: eV ma““e
1. Measuring range:

Pt: -196...550°C
J/IK: -200...550°C

113

2. Material of wetted parts:
304ss or 316Lss (other materials on request)

3. Process connection:
M20x1.5, G1/2", 1/2"NPT, flagnes according to DIN or ANSI
(other process connection on request)

4. Diameter of measuring insert:

' —Bmm, ~3mm
5. Minimal immersion depth:

90mm

6. Electrical entry:
Thread M20x1,5 or 1/2"NPT

6. Certificate ATEX:

I 2G Ex d IIB+H,T** Gb

Location of complete equipment in zone 1 or 21 11 2D Ex tb IIIC T* Db

Measuring stem with screwed to the opening D2 of housing

thermqwell, with proper wall thlckngss (zone 0 or 20): Il 1/2G Ex d IB+H, T* Ga/Gb
a) minimum 1,5mm, made of corrosion resistant steel or Il 1/2D Ex tb IIIC T* Da/Db

b) minimum 1mm and ficed in protective thermowell (wall
thickness minimum 1mm) made of corrision resistant steel

Ordering procedure
with example of ordering code

|CT-AL-Exd |—|GN |—| MR |—|250 |—|1oo |—|Gl/2" |—|Pt100 |—|A |—|3 |

|—|
|APT-AL-Exd|—| GN |—| MR |—| |—|250 |—|1oo |—|Gl/2" |—|Pt100 |—|A |—|3 |—|AT-2 |—|o+100°c|

Setrange
Transmitter type: AT-2, ATX-2,
Gl22-2, GIX-22-2
(detailed specification: Chapter 1X)

—Wires number: 2, 3, 4- wires

—Class of measuring range: AA, A, B

— Type of the measuring element: Pt, 2xPt or J, 2xJ, K, 2xK

— Connection: Thread (M20x1,5; G1/2, 1/2"NPT) or flange (acorrdind to DIN or ANSI)

— Extension length: S [mm)]

L— Mounting length: L, Lo [mm]
L— Thermowell: 0G2.9, 0G2.11, 0G2.15, T1, SW2, SW2T (only for version GB3 and GN3)

— BV marine certificate: MR or none
— Sensor version: GB, GN, GB3, GN3, T, PG, SW, SWT; Version GB3 and GN3 only with additional thermowell

— Temperature sensor: CT-AL
Temperature transmitter: APT-AL

X/'3
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Type D [mm] L, Lo [mm] Material A"ac'frf’r']ee(':’trigﬁess
PG @29, 912, 311 as required 1.4301 (304) _
GB @9 100, 160, 250, 400 1.4301 (304) M20x1.5, G1/2"
GN @9, @12 100, 160, 250, 400 1.4301 (304) M20x1.5, G1/2"
S 100, 140, 200 1.7335 (15HM),
@24h7 1.7380 (10H2M), —
SW2 140, 200 1.4404 (316L)
100, 140, 200 1.7335 (15HM), ;
SWT; SW2T @24h7 1.7380 (10H2M), F'ag?ﬁ :rclgomg? to
140, 200 1.4404 (316L)
0G2.9 29 G1/2", G3/4", G1"
0G2.11 @11 as required 1.4404 (316L) ,%A’lzg')\(‘f 2'3,\;"‘210’:'52
0G2.15 @15 M24x1.5,M27x2
T @11 1.7335 (15HM), .
as required 1.7380 (10H2M), F'agl?f:rfgfggﬁ o
T1 @9, 11 1.4404 (316L)

Xl 4
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Temperature sensor type CT GB1

W a\:a\"ab\eg\(“{:\f\ca‘e
now [ ©
TECHNICAL DATA: o man™

1. Measuring range:
Pt: -70...150°C / -196...150°C (*)
2. Admissible load:
- IR L see Graph 2 (page X/ 17)
3. Material of wetted parts:
304ss or 316Lss (**)
M20x1.5 ; 4. Standard immersion length
6kt30 L=100, 160, 250, 400 mm (**)
‘ 5. Process connection:
M20x1,5 or G1/2"(**)
6. Time constant:

— M20x1.5 Type of sensor | T, [s] | T, [s]

or G1/2"
CT GB1 <33 <95
7. Diameter of the measuring insert:

@30 @ 6mm _
8. Minimal immersion depth:

90 mm
9. Admissible vibrations at mounting site:

5 ... 80 [HZ] (up to 5 [g])

DI(+*) &) IM1Exial Ma

I11/2 G ExiallC T6..T1 Ga/Gb
111D Ex iaD 20 T75°C Da

Ordering procedure with example of ordering code:

[cT]-[cB1 |-[Exia —,_||__|—| MR |-[100 ]-[es  ]-[304ss |-[m20x15]-[Pioo ]-[B -2 |-[ATx-2 " ]~[o+100°C] ~[other-
Setrange

Transmitter type (***) or:

KZ - terminal block

TR - sensor prepared for installation

of another transmitter

—Wires number: 2, 3, 4- wires
Class of measuring element: AA, A, B

— Type of the measuring element: Pt, 2xPt
— Connection thread: M20x1.5 , G1/2"(**)
— Material of wetted parts: 304ss, 316Lss(**)

— Diameter of sensor: 9mm(**)

— Mounting length: L=100, 160, 250, 400 mm(**)

L— BV marine certificate: MR or none
L I-group | (IM1)(****)

I-group Il (1/2G and 1D)
— ATEX certificate: Exia or without

— Type of shield: GB1

ADDITIONAL INFORMATION:

1.(*) Low temperature version: -196...150°C.

2.(**) Non-standard version of temperature sensors on request.

3.(***) Type of temp. transmitters: LI124-G, AT-2, GI-22-2, ATX-2, GIX-22-2 or other.
4.(****) Temperature sensor for group | is produced with stainless steel housing.
5.(*****) Additional required parameters acc. to transmitter data sheet.

XI'5
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Temperature sensor type CT GN1

TSI
TECHNICAL DATA: “°w‘a§§bggm“cate
: B\I ma\’\

1. Measuring range:

Pt: -70...500°C /-196...150°C (*)

J/IK: -40...550°C / -200...550°C
2. Admissible load:

see Graph 2 (page X/ 17)
3. Material of wetted parts:

304ss or 316Lss (**)
4. Standard immersion length

L=100, 160, 250, 400 mm (**)
5. Process connection:

M20x1.5 or G1/2”(**)
6. Time constant:

Pt T,.[s] T, .[s]
<33 <95
Isolated junction Grounded junction
JIK T,.[s] T,,[s] T,.[s] T,,[s]
<22 <62 <3 <8
7. Diameter of the measuring insert:
g6 mm
8. Minimal immersion depth:
Pt: 90 mm

& | M1 ExialMa

11'1/2 G ExiallC T6..T1 Ga/Gb
111D Ex iaD 20 T75°C Da

Ordering procedure with example of ordering code:

—| GN1 |—| Exia

-

|—| 100

|—|1259

|—| 304ss |—|M20x1.5|—| Pt100 |—| B

|—| 2 |—| ATX-2 |—|o+100°c| - |Other*****

L— BV marine certificate: MR or none
L I-group | (IM1)(****)
I-group Il (1/2G and 1D)

— ATEX certificate: Exia or without

— Type of shield: GN1

ADDITIONAL INFORMATION:

1.(*) Low temperature version: -196...150°C.

Setrange

Transmitter type (***) or:

KZ - terminal block

TR - sensor prepared for installation
of another transmitter

Wires number: 2, 3, 4- wires (only for Pt100)
Class of measuring element: AA, A, B or 1, 2
— Type of the measuring element: Pt, 2xPt or J, 2xJ, K, 2xK
— Connection thread: M20x1.5 , G1/2"(**)

— Material of wetted parts: 304ss, 316Lss(**)
— Diameter of sensor: 9mm(**)

— Mounting length: L=100, 160, 250, 400 mm(**)

2.(**) Non-standard version of temperature sensors on request.

3.(***) Type of temp. transmitters: LI124-G, AT-2, GI-22-2, ATX-2, GIX-22-2 or other.
4.(****) Temperature sensor for group | is produced with stainless steel housing.
5.(*****) Additional required parameters acc. to transmitter data sheet.

X/ 6
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Temperature sensor type CT T1

it .
M20x1.5 “ow_ava\\ea“;:gr\\i\ca‘e
TECHNICAL DATA: gy mattt

1. Measuring range:
Pt: -70...500°C /-196...150°C (*)
J/IK: -40...550°C

2. Admissible load:
see Graph 1 (page X/ 17)

3. Material of wetted parts:

o1 304ss or 316Lss (**)

4. Standard immersion length
L=100, 160, 250, 400 mm (**)

5. Flange process connection

6. Time constant:

145

bt | Todls] [ T[]
: : <40 <120

Isolated junction | Grounded junction
K| Todlsl | Toolsl | Tyfsl | Tylsl

<27 <90 <6 <15
7. Diameter of the measuring insert:
- @6 mm

@11(**) 8. Minimal immersion depth:
Pt: 100 mm

&) IM1Exial Ma

I11/2 G ExiallC T6..T1 Ga/Gb
111D Ex iaD 20 T75°C Da

Ordering procedure with example of ordering code:

—| 71 |-[Exia |—,_||__|—| MR |—[100 ]-[e1r  ]-[304ss |—[onsopnis|-[Ptioo ]-[B -2 |-[ATx-2]~[o+100°C] ~[other-
Setrange

Transmitter type (***) or:

KZ - terminal block

TR - sensor prepared for installation
of another transmitter

Wires number: 2, 3, 4- wires (only for Pt100)
Class of measuring element: AA,A,Bor 1,2
— Type of the measuring element: Pt, 2xPt or J, 2xJ, K, 2xK
— Type of flange (*****)
— Material of wetted parts: 304ss, 316Lss(**)

— Diameter of sensor: 11mm(**)

— Mounting length: L=100, 160, 250, 400 mm(**)

L— BV marine certificate: MR or none
L I-group | (IM1)(****)

I-group Il (1/2G and 1D)
— ATEX certificate: Exia or without

— Type of shield: T1

ADDITIONAL INFORMATION:

1.(*) Low temperature version: -196...150°C

2.(**) Non-standard version of temperature sensors on request.

3.(***) Type of temp. transmitters: LI-24G, AT-2, GI-22-2, ATX-2, GIX-22-2 or other.
4.(****) Temperature sensor for group | is produced with stainless steel housing.
5.(*****) The flange standard are available acc. to norm PN, ANSI or DIN.

6.(******) Additional required parameters acc. to transmitter data sheet.
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Thermowell SW1 or SW2

Internal thread
M12x1.5 for SW1

€|PLISEN >°

Temperature sensor type CT SW1, CT SW2

TECHNICAL DATA:

1. Measuring range:
Pt: -70...500°C for 10H2M, 15HM
J/K: 0...570°C for 10H2M; -40...540°C for 15HM

2. Admissible load:
see Graph 3 (page X/ 17)

3. Material of wetted parts:
15HM, 10H2M (*)

4. Standard immersion length
L=100, 140, 200 mm (*)

5. Fastening (welding) diameter:

N et

TAT
one i ifice

|
i
M18x1.5 for SW2 g ] i 1) CT SW1 CT SW2
—~ | @=18h7 @=24h7
& | Shiel
} hield Measurin
Type of insert ’
sensor | @ [mm] | L [mm] | | [mm] @ [mm]
| 100 35 3
D24y for SW2 | CTSW1 | 18h7 | 140 65 3
= - | 200 65 3
|
= CTSW2 | 2407 | o0 | g ‘
& | M1 ExialMa
Il 1/2 G Ex ia IIC T6..T1 Ga/Gb
111D Ex iaD 20 T75°C Da
Ordering procedure with example of ordering code:
|-{100 |-|g18  |-[15Hm |-[m20x15]-[Puoo |-[B RE |-[ATx-2|-[0-100°C| — [Other+

i 8 S CEN A D A

— Type of shield: SW1, SW2

— Diameter of sensor: 9mm(*)

— Mounting length: L=100, 140, 200mm (*)

L— BV marine certificate: MR or none
L I-group | (IM1)(****)

I-group Il (1/2G and 1D)
— ATEX certificate: Exia or without

ADDITIONAL INFORMATION:

1.(*) Non-standard version of temperature sensors on request.
2.(**) Type of temp. transmitters: LI-24G, AT-2, GI-22-2, ATX-2, GIX-22-2 or other.

Setrange

Transmitter type (**) or:

KZ - terminal block

TR - sensor prepared for installation
of another transmitter

Wires number: 2, 3, 4- wires (only for Pt100)

Class of measuring element: AA, A, B or 1, 2

3.(***) Temperature sensor for group | is produced with stainless steel housing.
4.(****) Additional required parameters acc. to transmitter data sheet.

— Type of the measuring element: Pt, 2xPt or J, 2xJ, K, 2xK
— Connection thread: M20x1.5 , G1/2"(*)
— Material of wetted parts: 15HM, 10H2M(*)

X/ 8
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Temperature sensor type CT 14, CT 15

CT 14+0G4

@4

Q
©

=1

CT I5+0OG5

@8

@4

i
i
i
A
\
i
_;:,

Ordering procedure with example of

TECHNICAL DATA:

1. Measuring range:
Pt: -70...150°C

2. Admissible load:
0G4 and OG5: 1,6MPa

3. Material of wetted parts:
304ss or 316Lss (*)
4. Standard immersion length
Shield of sensor: L=85 or 120 mm (*)
5. Process connection:
M20x1,5 or G1/2" (*)
6. Time constant:

Type of sensor | T [s]
CT 14+0OG4 <15
CT I5+OG5 <15

I11/2 G Exia lIC T6..T1 Ga/Gb
111D Ex iaD 20 T75°C Da

ordering code:

|CT |—| I5+OGS|—|E><ia |—| I |—|120 |—|(Z8

|—|304ss |—|M20xl.5|—|PthO |—|B |—|2 |

— lI-group Il (1/2G and 1D)

— ATEX certificate: Exia or without
— Type of shield: 14+OG4, 15+0OG5

ADDITIONAL INFORMATION:

Wires number: 2, 3, 4- wires

—Class of measuring element: AA, A, B

— Type of the measuring element: Pt, 2xPt
— Connection thread: M20x1.5 , G1/2"(*)
— Material of wetted parts: 304ss, 316Lss(*)

— Diameter of sensor: 8mm(*)

— Mounting length: L=85, 120 mm(*)

1.(*) Non-standard version of temperature sensors on request.
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Temperature sensor type CT 16, CT I8, CT P1

a\la\'\ab\e with, Ca’&e
TECHNICAL DATA: N m“;“(me certifl
1. Measuring range:
Pt: -70...500°C /-196...150°C (*)
E— JIK: -40...550°C
2. Admissible load:
max. up to 0.1MPa(*****)
' 3. Material of wetted parts:
M20x1.5 CT 16, CTI8 - 304ss or 316Lss (**)
CTP1 - 15HM steel
4. Standard immersion length
CT 16, CT I8: L=100, 160, 250, 400 mm (**)
CT P1: L=500, 700, 1000, 1400, 2000 mm(**)

5. Process connection
CT 16, CT 18: movable fastener UG6, UG8
CT P1: movable fastener UG15, UC1-15

6. Time constant:

@6 for CT 16, @8 for CT 18
@ 15 for CT P1

T 0.5/0.9 [s]

ype

of sensor Pt Isolated Grounded
junction junction

CTI6 <4/<13 <7/<18 <1/<5

CTI8 <9.5/<28 <10/<25 <1.5/<7

7. Minimal immersion depth:

CT 16-60 mm; CT 18-90 mm; CT P1-150 mm
8. Admisible vibrations at mounting site:

5...80 [Hz] (up to 2 [g])

& | M1 ExialMa

11'1/2 G Exia llC T6..T1 Ga/Gb
11D Ex iaD 20 T75°C Da

Ordering procedure with example of ordering code:
—| 8 |-[Exia |—,_||__|—| WR |-{100 |-[es  |-[304ss |-[uceciz |-[Prioo |-[B -2

|-[ATx-2 |-[0-100°C| —[Other++]

Setrange

Transmitter type (***) or:

KZ - terminal block

TR - sensor prepared for installation
of another transmitter

Wires number: 2, 3, 4- wires (only for Pt100)
Class of measuring element: AA, A, B or 1, 2
— Type of the measuring element: Pt, 2xPt or J, 2xJ, K, 2xK
— Process connection: UG6, UG8, UG15, UC1-15, none (**)
“— Material of wetted parts: 304ss, 316Lss, 15HM(**)

— Diameter of sensor: 6mm, 8mm, 15mm(**)

— Mounting length: L=100, 160, 250, 400 mm for CT 16 and CT I8; L=500, 700, 1000, 1400, 2000 for CT P1(**)

L— BV marine certificate: MR or none
L I-group | (IM1)(****)

I-group Il (1/2G and 1D)
— ATEX certificate: Exia or without

— Type of shield: 16, 18, P1
ADDITIONAL INFORMATION:

1.(*) Low temperature version: -196...150°C.

2.(**) Non-standard version of temperature sensors on request.

3.(***) Type of temp. transmitters: LI124-G, AT-2, GI-22-2, ATX-2, GIX-22-2 or other.
4.(****) Temperature sensor for group | is produced with stainless steel housing.
5.(*****) On request, we offer ERMETO sealing for higher pressures.

6.(******) Additional required parameters acc. to transmitter data sheet.
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Temperature sensor
type CT U1, CT U2, CT U3, CT U4

TECHNICAL DATA:

1. Measuring range (constant/momentary)
J: -40...750°C
K: -40...1000°C / -40...1100°C
2. Admissible load:
0.1 MPa
3. Material of wetted parts:
Heat-resisting steel 1.4841(*).
4. Standard immersion length
L=500, 700, 1000,1400, 2000 mm (*)
5. Process connection:
uUC1-22, UC2-22
6. Type of measuring junction :
isolated
7. Admisible vibrations at mounting site:
5 ... 80 [HZ] (up to 2[g])
&) |M1Exial Ma

M20x1.5

I11/2 G ExiallC T6..T1 Ga/Gb
111D Ex iaD 20 T75°C Da

—

Thermowell @22x2 for CT U1l
Thermowell @22x2+ SiC or CrC for CT U2
Thermowell @22x4 for CT U3
Thermowell @26x3 for CT U4

200
SiC or CrC

NI
Ordering ;:)rocedure with example of ordering code:

et |Hur  J-{exia ] |-[1000 |-|@22  |-|14841 |-|uci-22 |-[k EE |-|o |—|GIX-22-2|—|0+900°C|—|Other****
Setrange

Transmitter type (**) or:

KZ - terminal block

TR - sensor prepared for installation
of another transmitter

Type of junction: O, P, Z
Class of measuring element: 1, 2

— Type of the measuring element: J, 2xJ, K, 2xK

— Process connection: UC1-22, UC2-22, none(**)

— Material of wetted parts: 1.4841(*)

— Diameter of sensor: 22, 26 mm(*)

— Mounting length: L=500, 700, 1000, 1400, 2000 mm(*)
L I-group | (IM1)(***)

I-group Il (1/2G and 1D)
— ATEX certificate: Exia or without

— Type of shield: U1, U2, U3, U4

ADDITIONAL INFORMATION

1.Type of exchangeable insert: W5.

2.(*) Non-standard version of temperature sensors on request.

3.(**) Type of temp. transmitters: LI-24G, GI-22-2, GIX-22-2 or other.

4.(***) Temperature sensor for group | is produced with stainless steel housing.
5.(****) Additional required parameters acc. to transmitter data sheet.
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Temperature sensor type CT UC

TECHNICAL DATA:

1. Measuring range (constant/momentary)
K: -40...1000°C / -40...1100°C
S: 0..1000°C / 0..1100°C
B: 600...1000°C / 600...1100°C
2. Material of wetted parts:
outside: heat resisting steel 1.4841(*)
| inside: mullite ceramic material 610

l high aluminium ceramic material 799
3. Standard immersion length

L=500, 700, 1000, 1400 mm (*)
4. Standard connection thread:
UC1-22, UC2-22
N 5. Admissible vibrations at mounting site:

5...80[Hz]upto 2[qg]
6. Diameters of thermoelectric wires:

M20x1.5

Heat-resistant thermowell
@D22X2

Type @ [mm)]
K 1.6
-
S 0.350r0.5
B 0.350r0.5

& | M1 ExialMa

- 11 1/2 G Ex ia IIC T6..T1 Ga/Gb
Ceramm@tf;grmowell Il 1D Ex iaD 20 T75°C Da

& !

Ordering procedure with example of ordering code:

|CT |—| uc |—|Exia |—| 1l |—| 1000 |—|®22 |—|l.4841 |—|u01-22 |—|K |—|1 |—|o |—|GIX-22-2|—|O+QOO°C|—|Other****

Setrange
Transmitter type (**) or:
KZ - terminal block
TR - sensor prepared for installation
of another transmitter
Type of junction: O, P, Z

Class of measuring element: 1, 2

— Type of the measuring element: K, 2xK, J, 2xJ, B, 2xB

— Process connection: UC1-22, UC2-22, none(**)

— Material of wetted parts: 1.4841(*)

— Diameter of sensor: 22 mm(*)

— Mounting length: L=500, 700, 1000, 1400 mm(*)
L I-group | (IM1)(***)

I-group Il (1/2G and 1D)
— ATEX certificate: Exia or without

— Type of shield: UC

ADDITIONAL INFORMATION

1.Type of exchangeable insert: W4.

2.(*) Non-standard version of temperature sensors on request.

3.(**) Type of temp. transmitters: LI-24G, GI-22-2, GIX-22-2 or other.

4.(***) Temperature sensor for group | is produced with stainless steel housing.
5.(****) Additional required parameters acc. to transmitter data shee
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Temperature sensor
type CT C, CT C1, CT C2, CT C3

TECHNICAL DATA:

1. Measuring range (constant/momentary)
K: -40...1000°C / 0...1100°C
S:  0..1300°C / 0...1600°C
B: 600...1600°C / 660...1700°C
2. Material of wetted parts:
mullite ceramic material 610
high aluminium ceramic material 799
3. Standard immersion length

M20x1.5

L=500, 700, 1000, 1400 mm (*)
015 for Ci C1 4. Process connection:
2 022 for C2 UC1'.15.’ UCZ'-15,' UcC1-22, UC?-22 '
— 032 for C3 5. Admissible vibrations at mounting site:
5...80 [Hz] up to 2 [g]
6. Diameters of thermoelectric wires:
\ Type @ [mm]
K 1 for C and C1
— 06 for C mat.799 1.6for C2 and C3
010 for C1 mat.799 S 0.350r0.5
\ 015 for C2 mat.610 or 799 B 0350r05

024 for C3 mat 799
&) | M1Exial Ma

1112 G ExiallC T6..T1 Ga/Gh
I1'1D Ex iaD 20 T75°C Da

Ordering procedure with example of ordering code:

|CT |—| c2 |—| 1000 |—|QJ15 |—|799 |—|u01-22 |—|s |—|2 |—|o |—|LI—24G |—|0+900°C|—|Other***

Set range
Transmitter type (**) or:
KZ - terminal block
TR - sensor prepared for installation
of another transmitter
Type of junction: O, P, Z

Class of measuring element: 1, 2

— Type of the measuring element: K, 2xK, S, 2xS, B, 2xB
— Process connection: UC1-15, UC2-15, UC1-22, UC2-22, none
— Material of wetted parts: 799, 610(*)

— Diameter of sensor: 6, 10, 15, 24 mm(*)
— Mounting length: L=500, 700, 1000, 1400 mm(*)
— Type of shield: C, C1, C2, C3

ADDITIONAL INFORMATION

1.Type of exchangeable insert: W4.

2.(*) Non-standard version of temperature sensors on request.
3.(**) Type of temp. transmitters: LI-24G, GI-22-2 or other.

4.(***) Additional required parameters acc. to transmitter data sheet.

X/'13
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Temperature sensor type CT F

TECHNICAL DATA:

1. Measuring range
J: -40...750°C
K: -40...1000°C

2. Material of wetted parts:
holding element: heat resisting steel 1.4841(*)
measuring element: INCONEL

3. Standard immersion length:
L1, L2 - according to specification (**)

4. Assembly length for handle
S=100 mm or according to specification

n
5. Diameters of measuring elements:
220 0:1.5,2,3,4.5,6 mm
ollo &» | M1 ExialMa
1 111/2 G ExiallC T6..T1 Ga/Gb
| Il 1D Ex iaD 20 T75°C Da

L1

L2

Ordering procedure with example of ordering code:

|CT |—| F |—| Exia |—| I |—| 250, 800|—|Q)3 |—| Inconel |—|K RE |-|x |—|G|x-22-zl—|o+900°c| —|Other****
Set range

Transmitter type (**) or:

KZ - terminal block

TR - sensor prepared for installation
of another transmitter

Type of junction: O, Z
Class of measuring element: 1, 2

— Type of the measuring element: K, J

— Material of wetted parts: Inconel

— Diameter of sensor: 1.5, 2, 3, 4.5, 6 mm(*)

— Mounting length: L1, L2 (¥)
L I-group | (IM1)(***)

Il-group 11 (1/2G and 1D)
— ATEX certificate: Exia or without

— Type of shield: F
ADDITIONAL INFORMATION

1.(*) Non-standard version of temperature sensors on request.

2.(**) Type of temp. transmitters: LI-24G, GI-22-2, GIX-22-2 or other.

3.(***) Temperature sensor for group | is produced with stainless steel housing.
4.(****) Additional required parameters acc. to transmitter data shee
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Temperature sensor type CT X

NA
TECHNICAL DATA:

1. Measuring range:
Pt: -50...500°C / -196...150°C
J: -40...750°C

K: -40...1000°C
‘ 2. Material of wetted parts:
1 316L - for Pt
1 Inconel 600 - for thermocouple
1 3. Standard immersion length:
i L- according to specification
|
|
|

4. Standard lenght of cable:
Lk- according to specification
5. External mantle diameter:
@=1.5,2,3,45,6,8mm
. Minimal bending radius:
2xQ
7. Time constant:

@45 - D8 @15 -34.5

=
o

@
@

. . Grounded
. Isolated junction . .
Diameter junction

To s[s] Tn g[s] To 5[5] Tn Q[S]

=3 <05 <15 <0.35 <12
=6 <25 <6.0 <0.8 <25

@1.5 015

- @8 - 76

BT

60 for O8

24 for 01.5, 02, 03
40 for 04.5, 06

20
20

© 1]
@D@El} () [I

®

TK

&» | M1 ExialMa

50

11'1/2 G ExiallC T6..T1 Ga/Gb
- 11D Ex iaD 20 T75°C Da

Lk

01.5
&8

Ordering procedure with example of ordering code:

|CT |—|x |—| Exia |—||| |—|500 |—|;ZJ6 |—|1.44o4 |—|K |—|1 |—| |—|o |—|NA |—|GIX-22-2|—|0+400°C|—|Other****

_ Setrange
Transmitter type (**% or:

KZ - terminal block
TR - sensor prepared for installation
of another transmitter
Type of head
Type of junction: none or O, P, Z
— Wires numbers: 2, 3, 4- wires, none - thermocouple

— Class of measuring element: AA, A, Bor 1, 2

— Type and multiplicity of the measuring element: Pt, 2xPt or J, 2xJ, K, 2xK

— Material of sensor: Inconel, 316L (¥)
— Diameter of sensor: 1.5, 2, 3, 4.5, 6, 8 mm

— Mounting length: L= acc. to specification
L_ [|-group I (IM1)(***)

Il-group Il (1/2G and 1D)
— ATEX certificate: Exia or without

—Type of shield: X

ADDITIONAL INFORMATION:

1.(*) Non-standard version of temperature sensors on request.

2.(**) Type of temp. transmitters: LI-24G, AT-2, GI-22-2, ATX-2, GIX-22-2 or other.

3.(***) In version NA head temperature sensor for group | is produced with stainless steel housing.
4.(****) Additional required parameters acc. to transmitter data sheet.

X/'15
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Cable temperature sensors
type CT GE1, CT EL1, CT R6, CT E2

: M20x1.5
| G1/2"
|
- |
+
‘ i
gl | =
: (%] [%] %]
' o6
CT GE1 CTE1

T

% %
T 16
o —o|
5 ‘
B

|
T
==
-

27

20
200

o)

@9 | - g ;

. ! g

| o [ <]

Jst e
CTRS CTE2
Ordering procedure with example of ordering code:

Certificate ATEX: h“ﬁffé IiEaina IIC T6

lerJ{er ][ J-{es J-{eo0 e a4 ]
II 1D Ex iaD 20 T75°C

|— Wires numbers: 2, 3, 4- wires
Class of measuring element: AA,A,B,Cor 1,2,3
Type and multiplicity of the measuring element: Pt, 2xPt
Cable length: Lp

Diameter of sensor: 4, 5, 6 mm (*)
ATEX certificate: without Exia certificate

—Type of sensor

ADDITIONAL INFORMATION:

1.(*) Non-standard lenght on demand.

X/ 16
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Measuring insert W2, W4, W5

®

Lw

X117

w2

056
. Measuring range of insert
! Insert type
w2 W4 W5
Pt [70+500°C /-196+150°C**
J -40+550°C -40+750°C
K -40+550°C / -40+900°C | -40+1000°C (1100°C)*|-40+1000°C (1150°C)*
S 0+1300°C (1600°C)*
B 600+1600°C (1800°C)}
. Shield 316L/Inconel Ceramic Ceramic
3 material
@3, @4.5, @6, @8 ‘ * - value in the bracket is the maximum admissible momentary temperature
** - low temperature version
@8.5 for W4
@14 for W5
W4, W5

Ordering procedure with example of ordering code:

[cr

-2

[H s ]-{a0s

|- Ptaoo ][ A

He H__ |

6kt s

—Type of shield: W2, W4, W5

32

40

|— Type of junction: none or O, P.,.Z
Wires number: 2, 3, 4- wires (only for Pt100)

Class of measuring element: AA, A, Bor 1, 2

Type and multiplicity of the measuring element: Pt, 2xPt or J, 2xJ, K, 2xK, S, 2xS, B, 2xB

Mounting length: Lw - acc. to specification
'— Diameter: 03, 04.5, 06, 08/ none for W4, W5

c uc1 D D
_—T M6 d.
I | ] *
— .
d3 '—I wﬂ 8 ™ 0
d1
R5
42| M6 ¢ UsG
a ucz d1

S N[ us
(32}
“ =
dl
. Eksternal diameter Dimensions [mm] Material
Type| Marking of sensor’s shield
[mm] dw| s [ | d k a|b|c|d1|d2|d3 D
uG6 6 6.5/ 22|16 M16x1.5 |28
1.4301
UG uGs 8 8.5(22|16| M16x1.5 |28 or St
UG15 15 15.5| 32|20 | M24x2 32
UC1-15 15 75|50 55| 16|26 |35
uc1i
ucCi1-22 22 90| 65| 70| 23|33|40
uc2-15 22 75|50 55|16
ucz
ucz-22 22 90| 65| 70|23
usis O18H7 22 40 1.4301
us 15HM
us24 O24H7 30 50 10H2M
USG-M20x1,5 M20x1,5
USG | usG-Gi2" G1/2" 30 1.4301
USG-1/2"NPT 1/2"NPT
Admisible load:
UG with SC sealing - 0,IMPa
UG with PZ sealing - 8MPa
UC1-0,1MPa
Ordering procedure with example of ordering code:  [uss__|-[14301 |-[sC
Sealing
Material
Type of clamping grip

CLAMPING GRIPS APPLIED FOR MOUNTING THE TEMPERATURE SENSORS
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Thermowells

0oG1 0G2 0G3 T1
@30
Gw, Gw,_ Gw
L
[L¢ |
o
n © g (¢ J;
Gz | | Gz | | . T
‘ - 3 - -
9 o - @9x1
@9x1 - @10x1.5 @9x1
@10x1.5 @11x2 S @10x1.5
@11x2 @9Ix1 @12x2 @11x2
@12x2 @11x2 @15x2 @12x2
@152 @15x2 | 14 @15x3 (15HM) @15x2
|1

Material: OG1, OG2 - 1.4301, 1.4541, 1.4404; OG3 - 1.7335 (13CrMo4-5, 15HM)

SWI1G i SW2G SW1iSW2 SWI1T i SW2T
Gw cw_ Gw,_
— Q —
7 I (((C

—1 r @18h7 for SW1 ‘ T — Y
Gz @24h7 for SW2 |

‘ Y @18 for SW1T
7 @24 for SW2T

Lo

@18 for SW1G 7 -

@24 for SW2G o

S |

3
oo ‘ o 9 ‘
S o S O
— = -
I A I A
oo o o
i | |
[ .
88 858
ToTo) [Tl
™ © ™ O

Material: 1.4301, 1.4541, 1.4404, 1.7335 (13CrMo4-5,15HM), 1.7380 (10CrMo09-10, 10H2M)

Ordering procedure with exapmle of ordering code: [0G2 ]-{100  ]-{m20x15-{G12" ][ 14301 |-[153 |

L |— Shield: O15x3 (¥)
Material (*)

Connection thread: internal, none (*)

Connection thread: external, none (*)
Mounting length: L=100 mm (*)
Type of shield: 0G1, 0G2, 0G3

ADMISSIBLE LOADS FOR PARTICULAR TYPES OF SHIELDS AT SPECIFIED WORKING CONDITIONS

=
o
©

L=160
12 138
"
10 MPa
9 49.0
8 S — )
; L=25! MPa 392 ;
6.9 .

6 [[=100, 760 i 6.4
5 6 29.4
4 water steam 4.4 5 [-=230, 250 49

4 19.9
3 3 water steam
2 2 9.8
1 4 L=360, 400, 510

100 200 300 400 500 °C 100 200 300 400 500 °C 100 200 300 400 500 600 °C
Graph 1. Admissible load of the G1 and T1 shields at the Graph 2. Admissible load of the GN1 and GB1 shields at the Graph 3. Admissible load of the SW1 and SW2 shields
conditions of work - 15HM, 1TH18N9T, H17N13M2T conditions of work - 15HM, 1H18N9T, H17N13M2T at the conditions of work
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Notes
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