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1. Document information 
 

1.1. Purpose of the document 
 
The purpose of the Technical Information is to provide broader knowledge about the design, application, instal-
lation and parameterisation of transmitters APC(R)-2000ALW Safety.  
 

1.2. Symbols used 
 

Symbol Description 

 
Warning to proceed strictly in accordance with the information contained in the documen-
tation in order to ensure the safety and full functionality of the device. 

 

Information particularly useful during installation and operation of the device. 

 

Information particularly useful during installation and operation of an Ex type device. 

Table 1. Symbols used. 

1.3. Trademarks 
 
HARTϯ is a registered trademark of FieldComm Group. 
Windoǿǎϯ is a registered trademark of Microsoft Corporation. 
DƻƻƎƭŜ tƭŀȅϯ ƛǎ ŀ ǎŜǊǾƛŎŜ ǊŜƎƛǎǘŜǊŜŘ ŀƴŘ ƳŀƴŀƎŜŘ ōȅ DƻƻƎƭŜϯ LƴŎΦ  
Varivenǘϯ ƛǎ ŀ ǊŜgistered trademark of GEA Tuchenhagen Gmbh.  
Tri-CƭŀƳǇϯ ƛǎ a registered trademark of Alfa Laval Corporate AB.  
Teflonϯ ƛs a registered trademark of E. I. du Pont de Nemours and Company. 
Monelϯ ƛǎ ŀ registered trademark of Alloys International, Inc. 
Hastelloyϯ is a registered trademark of Haynes International, Inc. 
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1.4. Definitions and abbreviations 
 

APC(R)-2000ALW Safety. Definitions and abbreviations. 

ITEM 
NO 

Abbreviation Meaning 

1 LRV 

ά[ƻǿŜǊ wŀƴƎŜ ±ŀƭǳŜέ ς the value of the set range expressed in physical units corre-
sponding to the current of 4.000 mA, i.e. 0% of the output setpoint. The set range can-
not exceed the set range limits. The minimum width of the set range |(URV-LRV)| is 
limited to 10% of the base range (URL-LRL). 

2 URV 

ά¦ǇǇŜǊ Range Valueέ τ the value of the set range expressed in physical units corre-
sponding to the current of 20.000 mA, i.e. 100% of the output setpoint. The set range 
cannot exceed the set range limits. The minimum width of the set range |(URV-LRV)| is 
limited to 10% of the base range (URL-LRL). 

3 
LRL 
LSL 

ά[ƻwer Range Limƛǘέ ƻǊ ά[ƻǿŜǊ {ŜƴǎoǊ [ƛƳƛǘέ ς lower limit of set range expressed  
in physical units. Value (URL-LRL) or (USL-LSL) is referred to as the base transmitter 
range. 

4 
URL 
USL 

ά¦ǇǇŜǊ wŀƴƎŜ [ƛƳƛǘέ ƻǊ άUpper Sensor Limƛǘέ ς upper limit of set range expressed  
in physical units. Value (URL-LRL) or (USL-LSL) is referred to as the base transmitter 
range. 

5 LPL 

ά[ƻǿŜǊ tǊƻŎŜǎǎƛƴƎ [ƛƳƛǘέ ς lower limit of digital processing of measured value.  
The transmitter processes a digital measurement up to 50% of the base range width 
below the lower limit of set range LRL (LSL). After reaching the LPL and when below this 
value up to LSAL, the transmitter freezes the refreshing of digital value of the meas-
urement. In this situation, error number E0128 will be displayed on the display and 
diagnostic alarm mode I_AL< 3.600 mA will be set. Additionally, collective status  
PV_OUT_OF LIMITS and status PV_LOW_LIMITED in the Transmitter Block will be set, 
which can be read out in the diagnostic tab via HART communication. 

6 UPL 

ά¦ǇǇŜǊ tǊƻŎŜǎǎƛƴƎ [ƛƳƛǘέ ς upper limit of digital processing of measured value. 
The transmitter processes a digital measurement up to 50% of the base range width 
above the upper limit of set range URL (USL). After reaching the UPL and when above 
this value up to USAL, the transmitter freezes the refreshing of digital value of the 
measurement. In this situation, error number E0128 will be displayed on the display and 
diagnostic alarm mode I_AL< 3.600 mA will be set. Additionally, collective status 
PV_OUT_OF LIMITS and status PV_HIGH_LIMITED in the Transmitter Block will be set, 
which can be read out in the diagnostic tab via HART communication. 

7 LSAL 

ά[ƻǿŜǊ {ŀǘǳǊŀǘƛƻƴ [ƛƳƛǘέ ς lower limit of the ADC transmitter processing range. The 
lower limit of the ADC transmitter saturation is on the pressure/differential pressure 
scale below the LPL point and is associated with the minimum pressure, at which the 
analog-digital pressure measurement transmitter reaches the lower limit of the pro-
cessing capacity. The exact determination of this pressure is not possible, however 
usually the pressure does not exceed the pressure corresponding to 200% of the base 
range width (URL-LRL) below the lower limit of the digital processing of measured LPL 
value. After reaching LSAL and when below this value, error number E0136 will be dis-
played on the display and the diagnostic alarm mode I_AL<3.600 mA will be activated. 
Additionally, collective status SENSOR_FAULT, PV_OUT_OF LIMITS, status 
NOREF+ERR@AIN1_AD7794 in the Sensor Block and PV_LOW_LIMITED in the Transmit-
ter Block will be set, which can be read out in the diagnostic tab via HART communica-
tion. 

8 USAL 

ά¦ǇǇŜǊ {ŀǘǳǊŀǘƛƻƴ [ƛƳƛǘέ ς upper limit of the ADC transmitter processing range. The 
upper limit of the ADC transmitter saturation is on the pressure/differential pressure 
scale above the UPL point and is associated with the maximum pressure, at which the 
analog-digital pressure measurement transmitter reaches the upper limit of the pro-
cessing capacity. The exact determination of this pressure is not possible, however 
usually the pressure does not exceed the pressure corresponding to 200% of the base 
range width (URL-LRL) above the upper limit of the digital processing of measured UPL 
value. After reaching USAL and when above this value, error number E0136 will be 
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displayed on the display and diagnostic alarm mode I_AL< 3.600 mA will be activated. 
Additionally, collective status SENSOR_FAULT, PV_OUT_OF LIMITS, status 
NOREF+ERR@AIN1_AD7794 in the Sensor Block and PV_HIGH_LIMITED in the Transmit-
ter Block will be set, which can be read out in the diagnostic tab via HART communica-
tion. 

9 MSV 

άaƛƴƛƳǳƳ {Ǉŀƴ ±ŀƭǳŜέ ς a value of the minimum set range width [URV - LRV] that 
possible to be set in the transmitter. This value is entered into the transmitter at the 
manufacturing stage and cannot be changed by the user. It is used to limit the applica-
tion of the scaling of the MSF set range. 

10 MSF 

άaƛƴƛƳǳƳ {Ǉŀƴ FactƻǊέ ς scaling coefficient of set range. Specifies the ratio of the base 
range to the minimum set range that can be set in the transmitter. This coefficient is 
usually x 10. The parameter defining the minimum set range width can be read-out 
using HART communications. 

11 FSO 
άCǳƭƭ {Ŏŀƭe hǳǘǇǳǘέ ς this term refers to full scale of setpoints (range of setpoints). For 
setpoints expressed as percentage values, it corresponds to 100% of the range value. 

12 ADC 
ά!ƴŀƭƻƎ to Digital /ƻƴǾŜǊǘŜǊέΣ ŀƴ ŀƴŀƭƻƎ-digital transmitter used to change the analog 
value of voltage or current to a digital value. 

13 DAC 
ά5ƛgital to Analog ConverteǊέ, a digital-analog transmitter used to change the digital 
value to an analog value of voltage or current. 

14 
LCD1, 
LCD2, 

      LCD3 
LCD information fields. The exact description is included in (Č13.2.1). 

15 I_AL 

Alarm current. 
For non-critical safe diagnosable damages, the diagnostic alarm current is: I_AL < 3.600 
mA (nominal 3.440 mA). 
For critical safe diagnosable failures, the diagnostic alarm current value is: I_AL << 3.600 
mA (nominal 0.240 mA). 
For safe non-diagnosed failures, the assumed alarm current value may be I_AL < 3.600 
mA or I_AL > 20.660 mA. 

16 

PV 
SV 
TV 
FV 

First process variable (pressure or differential pressure). 
Second process variable (pressure sensor temperature). 
Third process variable (ADC transmitter temperature). 
Fourth process variable (temperature of main CPU microcontroller). 

 

Table 2. Definitions and abbreviations. 
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2. Selection of transmitter version depending on application 
 

2.1. Principle of pressure and differential pressure measurement 
 
The measurement principle is based on the measurement of the output voltage from the piezoelectric bridge 
proportional to the process pressure acting on the sensor diaphragm. The external pressure is fed through the 
flexible diaphragm of the sensor and the gauge fluid filling the sensor to the piezoresistive diaphragm of the 
measuring bridge, causing its deflection and changing the resistance of the bridge piezoresistors. Depending on 
the purpose, the measuring sensor may be installed in simple pressure heads or in more complex differential 
pressure heads. Additionally, pressure or differential pressure heads may be equipped with hydraulic separa-
tors. The electrical signal from the pressure sensor is transmitted to the ADC analog-digital transmitter where it 
is converted to a digital value. The digital value of the measurement signal with diagnostic measurements and 
the temperature measurement of the structure and the ADC transmitter via an optoelectrical galvanic barrier is 
transmitted to the main CPU microcontroller that manages the calculations and control of the transmitter 
modules. Here the analysis of the correctness of measurements, normalization of measurements to physical 
pressure values, compensation of temperature impacts on measurements, conversion of units, conversion of 
the characteristics and output setpoint ranges are performed depending on the client's settings. As a result, the 
standardized, calibrated and configured measurement controls the output current controller 4 ... 20 mA, ensur-
ing that a user will obtain a precise and stable read-out of the measured input value of the process variable. 

 
 

 

2.2. Selection of the transmitter version 
 
Transmitter APC(R)-2000ALW Safety is manufactured in standard version, intrinsically safe Exi version and a 
flameproof Exd version.  
The following versions are available: 

- low pressure measurement with an ultra-stable HS header; 

- measurement of medium and high pressures; 

- measurement of low pressure differences with the ultra-stable HS head; 

- measurement of medium and high differential pressure. 
 
The transmitters are available with several types of process connections and various versions of separators. 
The list of parameters is presented in the table below. 
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Table 3. Transmitter versions, used in measurements. 

Smart transmitters 

 Pressure 
APC-2000ALW Safety 

Differential pressure 
APR-2000ALW Safety 

Version 

 

APR-2000ALW Safety 

 

With one direct or dis-
tance diaphragm seal  

 

 

With diaphragm seals 
For low gas pressure 

measurement. 

 

 
 

Application  
in measure-

ments 

- Level  
measurement 

- Pressure 
measurement 

- Negative pressure 
measurement 

- Absolute pressure 
measurement 

- Level measurement 
- Differential pres-

sure measurement 
- Flow measurement 

- Level measurement 
 

- Level measurement 
in closed tanks 

- Density measure-
ment 

- Phase limit meas-
urement 

- Differential pres-
sure measurement 
 

- Level measurement 
- Density measure-

ment 
- Phase limit meas-

urement 
- Differential pres-

sure measurement 
(at varied height of 
pulse collection 
points) 

- Pressure measure-
ment 

- Negative pressure  
measurement 

- Differential pres-
sure measurement 
 

 

Housing 

Standard version: 
- high pressure aluminium alloy casting, varnished or acid resistant steel 1.4401 (316) 

Special version (Exd, Exi): 
- high pressure aluminium alloy casting, varnished or acid resistant steel 1.4401 (316) 
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Table 4. Transmitter versions, process connections. 

 

APC-2000ALW Safety APR-2000ALW Safety 

 

With one direct or distance diaphragm 
seal 

 

 

With diaphragm seals For low gas pressure 
measurement 

 

 
 

Process  
connections 

- M (M20x1.5, qпύ 
- P (aнлȄмΦрΣ qмнύ 
- 1/2NPT(ext. 1/2έ 

NPT, inner G1κпέ) 
- G1/2 (G1/2Σ qпύ 
- GP όDмκнΣ qмнύ 
- CM30x2(M30x2) 
- CG1όDмέύ 
- G1/4 (Gмκпέ qп) 
- CG1/2(Gмκнέύ 
- RM(M20x1.5 qп) 
- RG radiator with 

G1/2 stub 
 
 Specification of process 

connections for APC-
2000ALW Safety 

- P(M20x1.5, qфύ  
- C 
- CR 

 
Specification of process 
connections for APR-

2000ALW Safety 

 

 

 

 

 

 

 

 

For APR-2000ALW Safety: 
- 1/4 NPT (for impulse tube weld-

ing) 
For APC(R)-2000ALW Safety: 

- Flanged flat S-P 
- Flanged tubular S-T 
- Separator S-TK-P with built-in 

diaphragm flushing unit 
- Chemical resistant flanged S-Ch 
- Compact S-Comp  
- Compact distance separators  

S-Comp10MPa, S-Comp25MPa, 
S-Comp60MPa 

- Compact chemical resistant  
S-CompCh 

- Hygiene  
- S-Mazut  
- S-RC 

 

- Flanged flat S-P 
- Flanged tubular S-T 
- Separator S-TK-P with built-in dia-

phragm flushing unit 
- Chemical resistant flanged S-Ch 
- Compact S-Comp 
- Compact distance separators  

S-Comp10MPa, S-Comp25MPa,  
S-Comp60MPa 

- Compact chemical resistant  
S-CompCh 

- Hygiene  
- S-Mazut 
- S-RC 

 

- PCV (stubs with 
clamping end for 
qс ǘube) 

- P (M20 x 1.5)  
- GP (Dмκнέ qмн) 
- Block valve  

adapter 
(1/4NPT) 

 
Process connections for 
measuring low gas pres-

sure 

 
 

 Separators and their application 
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Table 5. Transmitter versions, measurement ranges, overload, operating temperature, measurement error. 

 

 

APC-2000ALW Safety 

 

APR-2000ALW Safety 

 

With one direct or dis-
tance diaphragm seals  

 

With diaphragm seals 
For low gas pressure 

measurement 

 

 
 

Measuring 
ranges 1 

-100 kPa to 100 MPa 

 

50 kPa to 7 MPa 
Static pressure up to 

41.3 MPa 

According to the rele-
vant separator data 

sheet2 
-160 kPa to 1600 kPa 

 -10 kPa to 10 kPa 
Static pressure up to 

100 kPa 

Overload* Up to 120 MPa 

With type C connection: 
25 MPa ς standard 
version. 
41.3 MPa ς special 
version. 
With type P connection: 
7 MPa 

According to the relevant separator data sheet2. 
 

Overload depending on 
the measurement 

range and the head 
used. 

Operating  
temperature 6 

-40ϲ/ Χ урϲ/ -40ϲ/ Χ урϲ/ -25ϲ/ Χ урϲ/ 

Ambient  
temperature 6 

-40ϲ/ Χ у5ϲ/  -40ϲ/ Χ урϲC -25ϲ/ Χ урϲ/ 

Measurement 
error 5 

Basic error 0.05%... 
0.1% 

 
Basic error  
Җ ҕ 0.075% 

 

.ŀǎƛŎ ŜǊǊƻǊ Җ ҕ лΦм҈  
Please note! Measurement errors depending on the effect of separation 

 

.ŀǎƛŎ ŜǊǊƻǊ ŦǊƻƳ ҕ 
лΦлтр҈ ǘƻ ҕ 1,6% 

Please note! Meas-
urement errors de-

pending on the meas-
urement range. 
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Table 6. Transmitter versions, supply voltages, output, options, special versions. 

*  Limit value of the device pressure depends on the measuring system component with the lowest rated pressure. 
1 Measurement ranges of pressure and differential pressure transmitters and transmitters with the connection for low gas pressure measurement are shown in:  

 

APC-2000ALW Safety 

 

APR-2000ALW Safety 

 

With one direct or dis-
tance diaphragm seal  

 

With diaphragm seals For low gas pressure 
measurement 

 

 
 

Power supply 
voltage 

For Exi: 11,5-30 V DC 
For Standard, Exd versions: 11.5 V - 36 V DC 

For Exi/Exd versions: 11.5 V - 30 V DC/11,5 ς 36 V DC 
 

Note:  The Exi/ Exd and Safety version transmitters are produced with a display without backlight 

Output п Χ нл Ƴ! with HART protocol  

Options 4 

¶ KAL ς factory calibration certificate; 

¶ WZ τ calibration certificate issued by Accredited Laboratory; 

¶ AU ς gold-plated diaphragm; 

¶ 2.1, 3.1 ς material certificate acc. to PN-EN10204; 2006 (wetted parts); 

¶ NACE ς material certificate NACE MR0175/ISO 15156 (wetted parts); 

¶ PZH ς Certificate of the National Institute of Hygiene; 

¶ TH ς hydrostatic test; 

¶ filling with edible oil, silicone oil, chemically neutral liquid for oxygen measurement versions and clean gases. 

Special 
versions 

¶ IP67 τ housing protection rating τ special version; 

¶ MR ς version for marine applications; 

¶ Hastelloy ς diaphragm made of Hastelloy C 276 (not for HS version;)  

¶ Oxygen ς transmitter adapted for measurement of oxygen and pure gases3; 

¶ SS ς housing made of steel 316 (stainless steel ς maximum vibrations up to 1 g); 

¶ HS τ Ultra stable measuring element; 

¶ Other ς to be agreed with Aplisens consultants. 
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Č Table 13, Č Table 14, Č Table 15, Č Table 16 of Technical Information.  
2 Scope of applicability according to the relevant separator data sheet. The data are included in section  (Č Separators and their application). 
3 For selected ranges. 
4 Special versions with regard to separators according to the relevant separator data sheet. 
5 Measurement error depending on the measurement range.  
6 Range of storage temperatue and operating temperature is depends on the measuring system components see Č  Table 22, Č  Table 23. 
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2.3. Flow measurement, methods of mounting and mechanical connection of transmitters 
 
Transmitter APR-2000ALW Safety enables to perform the measurement of gas, steam and liquid flow. In order 
to obtain the output current proportional to the flow, the transmitter should be set to the output setpoint root 
characteristics mode (Č 4.4). The transmitter configuration allows for selection of one of 3 types of root char-
acteristics. These characteristics differ from each other in the method of controlling the current output below 
the root dead band. The selection of characteristics is possible via HART communication and the corresponding 
software, e.g. Raport 2 manufactured by Aplisens S.A. or other using DD or DTM libraries. 
 
In transmitters APR-2000ALW Safety, the following characteristics are available: 

- second-stage root characteristics with relay characteristics and 0.2% hysteresis 
 in the dead band (Č 4.5); 

- manufactǳǊŜǊΩǎ Řual linear characteristics No 1 + second-stage root characteristics for constant dead 
band = 0.6% ... 0.8% of setpoints (Č 4.6); 

- manufactuǊŜǊΩǎ single linear characteristics No 2 + second-stage root characteristics and 0.2% hystere-
sis in the dead band (Č 4.7); 

- square characteristics; 

- special characteristics based on user-modified table. 

 
2.3.1. Measurement of gas flow rate 

Transmitter APR-2000ALW Safety must be installed above the measuring point so that the condensate can flow 

from the capillaries to the process pipe. 

 

1. APR-2000ALW Safety. 

2. Shut-off valves. 

3. Pipeline. 

4. Three-way valve. 

5. Orifice or Pitot tube. 

Figure 1. Gas flow rate measurement system using APR-2000ALW Safety. 
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2.3.2. Measurement of steam flow rate 
 

Transmitter APR-2000ALW Safety must be installed below the measuring point. 
Traps (siphons) should be located at the same level as the sampling points and at the same distance from the 
transmitter. 
Before turning the device on fill the impulse tubes up to the height of condensate traps. 

 
 

1. APR-2000ALW Safety. 

2. Shut-off valves. 

3. Pipeline. 

4. Separators. 

5. Drain valves. 

6. Three-way valve. 

7. Traps (condensate traps). 

8. Orifice or Pitot tube. 

 

Figure 2. Steam flow rate measurement system using APR-2000ALW Safety. 
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2.3.3. Liquid flow measurement 
 

Transmitter APR-2000ALW Safety must be mounted below the measuring point so that the impulse tubes are 
always filled with liquid and the gas bubbles can freely escape to the process pipe. 
If the measured medium contains particles, it is useful to install separators and drain valves to remove  
deposits. 

 

1. APR-2000ALW Safety. 

2. Shut-off valves. 

3. Pipeline. 

4. Separators. 

5. Drain valves. 

6. Three-way valve. 

7. Orifice or Pitot tube. 

 

Figure 3. Liquid flow rate measurement system using APR-2000ALW Safety. 
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2.4. Level measurement 
 

Transmitter APC-2000ALW Safety or APR-2000ALW Safety enables to measure the level of liquids. In order to 

obtain the output current proportional to the liquid column, the transmitter should be set to the linear output 

setpoint characteristics mode (Č 4.4). The transmitter configuration also enables to select a 21-point user 

characteristics and define the userΩǎ ƻǿƴ ǳƴƛǘ ŀƴŘ ǎŎaling the output setpoint. In this way, it is possible, for 

example, to measure the volume/weight of liquid in the tanks with irregular shapes. 

 

2.4.1. Liquid level measurement system in open tanks 
  
Transmitter APR-2000ALW Safety must be mounted below the measuring point so that the impulse tubes are 
always filled with liquid. 
The negative side of pressure connection is open to the atmosphere. 
If the measured medium contains particles, it is useful to install separators and drain valves to remove depos-
its. 
 
 

 

1. APR-2000ALW Safety. 

2. The negative side of pres-

sure connection is  

open to atmosphere. 

3. Shut-off valve. 

4. Separators. 

5. Drain valves. 

 

Figure 4. System of liquid level measurement in open tanks using APR-2000ALW Safety. 
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2.4.2. Liquid level measurement system in open tanks with the use of direct separator and differential pres-
sure transmitter APR-2000ALW Safety 

Transmitter APR-2000ALW Safety shall be mounted directly into the tank using an integrated separator always 

below the minimum liquid level. 

 

1. APR-2000ALW Safety. 

2. The negative side of pressure 

connection is open to the 

atmosphere. 

 
 
Figure 5. Liquid level measurement system in open tanks using APR-2000ALW Safety with direct separator. 
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2.4.3. Liquid level measurement system in open tanks with the use of direct separator and pressure trans-
mitter APC-2000ALW Safety 

 
Transmitter APC-2000ALW Safety shall be mounted directly into the tank using an integrated separator always 
below the minimum liquid level. 
 

 
 
 

1. APC-2000ALW Safety. 

 
 
 

Figure 6. Liquid level measurement system in open tanks using APC-2000ALW Safety with direct separator. 
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2.4.4. Liquid level measurement system in closed tanks 
 
Transmitter APR-2000ALW Safety must be mounted below the measuring point so that the impulse tubes are 
always filled with liquid. 
The negative side of pressure connection must be connected through a capillary tube always above the maxi-
mum liquid level. 
If the measured medium contains particles, it is useful to install separators and drain valves to remove  
deposits. 
 

 
 

1. APR-2000ALW Safety. 

2. Shut-off valves. 

3. Separators. 

4. Drain valves. 

5. Three-way valve. 

 
Figure 7. Liquid level measurement system in closed tanks using APR-2000ALW Safety. 
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2.4.5. Liquid level measurement system in closed tanks with the use of direct separator 
 
Transmitter APR-2000ALW Safety must be mounted directly into the tank using an integrated separator.  
The negative side of pressure connection must be connected through a capillary tube always above the maxi-
mum liquid level.  
If the measured medium contains particles, it is useful to install separators and drain valves to remove  
deposits. 
 

 

1. APR-2000ALW Safety. 

2. Separators. 

3. Drain valve. 

4. Shut-off valve. 

 

Figure 8. Liquid level measurement in closed tanks using APR-2000ALW Safety and direct separator. 
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2.4.6. Liquid level measurement system in closed tanks with the use of distance separators 
 
Transmitter APR-2000ALW Safety must be installed below the mounting points of distance separators. 
Approximate ambient temperature in both capillaries connecting the transmitter with separators must be  
ensured. 
The correct measurement is ensured only between the upper edge of the lower separator and the lower edge 
of the upper separator. 
 

 
 

1. APR-2000ALW Safety with  

distance separators. 

 
 
Figure 9. Liquid level measurement in closed tanks using APR-2000ALW Safety and distance separators. 
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2.4.7. Liquid level measurement system in closed tanks with the use of direct and distance separator  
 
Transmitter APR-2000ALW Safety must be mounted directly into the tank using an integrated separator.  
The negative side of pressure connection must be connected through a distance separator always above the 
maximum liquid level. 
 

 
1. APR-2000ALW Safety  

with direct and distance  

separators. 

 
Figure 10. Liquid level measurement in closed tanks using APR-2000ALW Safety with direct and distance  

separators. 
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2.4.8. Liquid level measurement system in closed tanks with steam pillow 
 
Transmitter APR-2000ALW Safety must be mounted below the measuring point so that the impulse tubes are 
always filled with liquid. 
The negative side of pressure connection must be connected through a capillary tube always above the maxi-
mum liquid level.  
If the measured medium contains particles, it is useful to install separators and drain valves to remove  
deposits. 

 
 

1. APR-2000ALW Safety. 

2. Separators. 

3. Drain valves. 

4. Shut-off valves. 

5. Three-way valve. 

6. Condensate trap. 

 

Figure 11. Liquid level measurement system in closed tanks with steam cushion using APR-2000ALW Safety. 
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2.4.9. Liquid level measurement system in closed tanks with steam cushion with the use of direct separator 
 
Transmitter APR-2000ALW Safety must be mounted directly into the tank using a direct separator. 
The negative side of pressure connection must be connected through a capillary tube always above the maxi-
mum liquid level. 
Condensate trap ensures constant pressure from the negative process pressure side. 
When measuring medium contains solid particles, it is useful to install a separator and drain valve to remove 
deposits. 
 

 

1. APR-2000ALW Safety 

with direct separator. 

2. Shut-off valve. 

3. Drain valve. 

4. Condensate trap. 

5. Solids separator. 

 

Figure 12. Liquid level measurement system in closed tanks with steam cushion using APR-2000ALW Safety 
with direct separator. 
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2.5. Pressure measurement 
 

Transmitter APC-2000ALW Safety or APR-2000ALW Safety enables to measure pressure. A range of process 

connections with separators and a large number of standard process ranges of the measured pressures are 

available. The transmitter configuration also allows for pressure presentation in many physical units (Č 13.2.2) 

or the useǊΩǎ ƻǿƴ ǳƴƛǘs (Č 13.2.6). 

 
2.5.1. Gas pressure measurement system 
 
Transmitter APC-2000ALW Safety must be installed above the measuring point so that the condensate can flow 
into the piping. 

 
 

1. APC-2000ALW Safety. 

2. Pressure gauge valve. 

3. Pipeline. 

 
Figure 13. Gas pressure measurement system using APC-2000ALW Safety. 
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2.5.2. Steam pressure measurement system 
 
Steam temperature reducing water-seal tubes should be used to measure the steam pressure. 
Preferably transmitter APC-2000ALW Safety should be installed below the measuring point. 
Before starting the water-seal tubes must be filled with liquid. 
 

 
1. APC-2000ALW Safety. 

2. Pipeline. 

3. Pressure gauge valve. 

4. Loop water-seal tube. 

 
Figure 14. Steam pressure measurement system on horizontal pipeline using APC-2000ALW Safety. 
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1. APC-2000ALW Safety. 

2. Pipeline. 

3. Pressure gauge valve. 

4. Water-seal tube. 

 

Figure 15. Steam pressure measurement system on vertical pipeline using APC-2000ALW Safety. 
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2.6. Differential pressure measurement 
 
Transmitter APR-2000ALW Safety makes it possible to measure differential pressure at high static pressures.  
A range of valve manifolds with separators and a large number of standard process ranges of the measured  
differential pressures are available. The transmitter configuration also allows for differential pressure presenta-
tion in many physical units (Č 13.2.2ύ ƻǊ ǘƘŜ ǳǎŜǊΩǎ ƻǿƴ units (Č 13.2.6). 
 
2.6.1. Gas and steam differential pressure measurement system 

Transmitter APR-2000ALW Safety must be installed above the measuring point so that the condensate can flow 

through impulse tubes into the process pipes. 

 

1. APR-2000ALW Safety. 

2. Three-way valve. 

3. Shut-off valves. 

4. Pipeline. 

5. Filter or other element. 

 

Figure 16. Gas and steam differential pressure measurement system using APR-2000ALW Safety. 
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2.6.2. Liquid differential pressure measurement system 
 
Transmitter APR-2000ALW Safety must be mounted below the measuring point so that the impulse tubes are 
always filled with liquid and the gas bubbles can freely escape to the process pipe. 
If the measured medium contains particles, it is useful to install separators and drain valves to remove  
deposits. 
 

 
1. APR-2000ALW Safety. 

2. Three-way valve. 

3. Shut-off valves. 

4. Pipeline. 

5. Filter or other element. 

6. Solids separators. 

7. Drain valves. 

 
Figure 17. Liquid differential pressure measurement system using APR-2000ALW Safety. 
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2.6.3. Gas, steam and liquid differential pressure measurement system with the use of distance separators 
 
The separators must be mounted on the top or side of the pipeline. 
For vacuum measurements, transmitter APR-2000ALW Safety must be installed below the measuring point. 
Approximate ambient temperature in both capillaries connecting the transmitter with separators must be en-
sured. 
 

 

1. APR-2000ALW Safety. 

2. Separators. 

3. Capillary tubes. 

4. Pipeline. 

5. Filter or other element. 

 

Figure 18. Gas, steam and liquid differential pressure measurement system using APR-2000ALW  
Safety with distance separators. 
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3. Characteristics of process measurement input 
 

3.1. Measurement process variables 
 
The basic input variable of the measuring process is pressure or differential pressure (PV). They are used to 
measure derivative values such as level (liquid column, volume, weight) or flow. Additionally, further process 
variables related to temperature are measured. These are: 

- temperature of the pressure measuring module in the measuring head (SV); 

- temperature of the structure of an ADC analog-digital transmitter used to perform pressure  
measurements (TV); 

- temperature of the main microcontroller CPU (FV). 
 
Temperature measurement process variables are used to adjust the temperature impact on the transmitter 
measuring elements to ensure high measurement accuracy. Process variables can be read out through Raport 
2, Aplisens Mobile Configurator or other software using DD or DTM library ς example below. 

 

 
 
Figure 19. Example of process variables read-out window in Raport 2. 
 

3.2. Measurement input diagnostics 
 

The input measurement circuits are subject to continuous diagnostics, providing the CPU with data on the  
correctness of the measurement process. The monitoring covers, inter alia, the sensor measuring bridge, ADC 
transmitter, EEPROM of sensor parameters, sensor power supply systems, connections between sensor com-
ponents, digital data transfer via sensor galvanic insulation barrier. The detected failures are analysed by the 
software and in the event of a threat to the safety function, the current output is set to alarm mode  
(Č 4.8), (Č 4.9). 
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4. Characteristics of process measurement output 
 

4.1. Basic unit and ǳǎŜǊΩǎ ǳƴƛǘ 
 

The transmitter allows for setting one of many available physical units of pressure, level or force 
 (Č 13.2.2). After changing the physical unit, the conversion to a newly selected unit occurs automatically. 
Using HART communication, the user can configure his/her own 6-character description of the unit displayed 
on LCD3 (Č 13.2.6). It is possible to display ASCII characters from the range (32 ... 96 dec) or (20 ... 60 hex), i.e.: 

!"#$%&'()*+,-./0123456789:;<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\ ]^_  ̀

Lowercase letters are exchanged automatically to uppercase ones; other unsupported characters are displayed 

as * .  
When a user-defined unit is used, it is required to enter its name and scaling parameters. The scaling of the 
ǳǎŜǊΩǎ ǳƴƛt involves entry of a digital value for 0% setpoint of the set range width and 100% setpoint of set 
range width. The userΩǎ ǳƴƛǘ ƛǎ ǳsed to visualize the value displayed on LCD and does not affect the process 
variable of the measurement expressed in the basic unit and the process value of the current setpoint in the 
current loop. 

 

 
Figure 20. Exemplary settings of the start of range, end of range and usŜǊΩǎ ǳnit name in Raport 2. 
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4.2. Set range 
 

The set range refers to the setpoints of the process current output. The setpoint of the process output can  
be presented in percent or in milliamperes. The LRV point of the set range corresponds to the current  
of 4.000 mA, whereas the URV point corresponds to the current of 20.000 mA. The LRV and URV points can be 
assigned to different pressures from the transmitter's base range while maintaining the condition for minimum 
range width of the set MSV. The reversal characteristics can also be set where the LRV point is assigned to the  
pressure higher than the URV point, while maintaining the minimum MSV set range width. 
The figure below shows the transmitter set range and limits related to the permissible set range, digital  
processing range and saturation limits of A/D pressure measurement transmitter. As standard, values of  
4 mA/20 mA currents are assigned to LRV/URV points. In order to obtain reverse characteristics, it is possible  
to reverse the assignment so that the LRV/URV points are assigned to 20 mA/4 mA currents. 

 

 
Figure 21. Set range and measurement limits. 

 

4.3. Digital damping time constant 
 
The transmitter allows for adjusting the damping of the measurement process value. The standardized meas-
urement process variable can be suppressed by a digital inertial element of the first order for time constant 
parameterised in the range of ̱ = 0 ... 30 s. Entry of a parameter in a floating-point format is available via soft-
ware using HART communication (Č 6), e.g. Raport 2 by Aplisens S.A. It is also possible to set in the local 
MENU (Č 13.2.11) one of the six predefined fixed damping time constants  ̱= 0, 2, 5, 10, 30, 60 s. The pressure 
process variable subjected to damping in the inerting unit is: 

- converted to the selected unit and presented on the display (Č 13.2.1) or available for reading via 
HART communication (Č 13.1);  

- converted according to the set range and presented as output setpoint percentage (0 ... 100%) or out-
put current setpoint (4 ... 20 mA). 
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4.4. Linear characteristics transfer functions 
 
In some applications it is recommended to convert the linear process variable of the output control setpoint 
with a specific function. The following mathematical control signal transformation functions are available: 

- linear, i.e. no transformation; 
- second-stage root characteristics with relay characteristics and 0.2% hysteresis of the setpoint value in 

the dead band; 

- manufactureǊΩǎ Řǳŀƭ ƭƛƴŜŀǊ ŎƘŀǊŀŎǘŜǊƛǎtics No 1 + second-stage root characteristics for constant  
dead band = 0.6% of setpoint value; 

- ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǎƛƴƎƭŜ ƭƛƴŜŀǊ ŎƘŀǊacteristics No 2 + second-stage root characteristics and 0.2%  
hysteresis of the setpoint value in the dead band; 

- square characteristics; 
- special multi-point linearization based on user-modified table. 

 

In addition to the linear characteristics used in the measurements of level, force, pressure and differential pres-

sure, the root characteristics is often used for flow measurements. Therefore, transmitter  

APC(R)-2000ALW Safety allows the user to select 3 types of root characteristics as described below. 

 

4.5. Basic root characteristics 
 

 
Figure 22. Root characteristics with adjustable dead band. 

άwŜƭŀȅέ ŎƘŀǊŀŎǘeristics below the dead band. The figure shows exemplary values for the set dead band of 1%. 
 ς  Lƴ ǘƘŜ ŎŀǎŜ ƻŦ ǇǊŜǎǎǳǊŜκŦƭƻǿ ƛncrease in point [1]ς[2], the hysteresis of 0.2% is activated and function  

Y = 0 is converted to root function Y = . The pressure measured above point [3] will be converted to the root 
function. 

 ς  Lƴ ǘƘŜ ŎŀǎŜ ƻŦ ǇǊŜǎǎǳǊŜκŦƭƻǿ ŘǊƻǇ ƛƴ Ǉƻƛƴt [3]ς[4], root function Y=  is converted to function Y=0. 
The pressure below point [1] will be converted to Y= 0. The dead band of the root characteristics is configurable 
in the full range of 0-100% using HART communication or in a limited range of pre-defined values using the 
local MENU. In on-site applications the values are typically set to approx. 1% of the output setpoint.  

 

4.6. ManuŦŀŎǘǳǊŜǊΩǎ Ǌƻƻǘ characteristics 1 
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Figure 23Φ ¢ƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ м with fixed points of the characteristic change at points 0.6% and 

0.8%. 

 ς Point [1] of the 0.6% setpoint of the X output (4.096 mA on linear characteristic) in which linear function  
Y = X is converted to linear function with a larger slope Y = Xn. 
 
 ς In point [2] of the 0.8% setpoint of the X output (4.128 mA on linear characteristics), linear function Y= Xn 

is converted to root function . Unlike the base root characteristics, this characteristics allows for monitoring 
of small flows below the dead band, e.g. when the valve closes or is unsŎǊŜǿŜŘΦ ¢ƘŜ άǎǘǊƻƪŜέ effect of the 
measurement at the limit of the function concatenation is also significantly smaller. The values of concatena-
tion points are fixed and cannot be modified. 
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4.7. ManufactuǊŜǊΩǎ Ǌƻƻǘ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ н 
 

 
Figure 24. aŀƴǳŦŀŎǘǳǊŜǊΩǎ Ǌƻƻǘ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ н ǿƛǘƘ ŀŘƧǳǎǘŀōƭŜ ŘŜŀŘ band and hysteresis 0.2%. 

The figure shows exemplary values for the set dead band of 1%. 
 ς  Lƴ ǘƘŜ ŎŀǎŜ ƻŦ ǇǊŜǎǎǳǊŜκŦƭƻw increase in point [1]ς[2], the hysteresis of 0.2% is activated and linear 

function Y = X is converted to root function . The pressure measured above point [1]-[2] will be converted to 
the root function. 
 

 ς  Lƴ the case of pressure/flow drop in point [3]ς[4], root function Y=  is converted to linear function 
Y=X. The pressure below point [3]-[4] will be converted to linear function. The dead band of the root character-
istics can be configured in a limited range of pre-defined values using the local MENU or in the full range of 0-
100% using HART communications. In on-site applications the values are typically set to approx. 1% of the out-
put setpoint. Unlike the base root characteristics, this characteristics allows for monitoring of small flows, e.g. 
when the valve closes or is unscrewed, simultaneously ǊŜŘǳŎƛƴƎ ǘƘŜ άǊƛƴƎƛƴƎέ ƻŦ ǘƘŜ ƛƴǇǳǘ ǎƛƎƴŀƭ ƻƴ ǘƘŜ ƭƛƳƛǘǎ 
when the linear function concatenates with the root function. 
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Figure 25. Example of a tab in Raport 2, in which the type of processing characteristics and the dead band of 

the root characteristics are configured. 
 

4.8. Output signal 4 ... 20 mA HART 
 
Transmitter APC(R)-2000ALW Safety provides a process variable of the measurement referenced to the set 
range of pressure via the value of current in current loop 4 ... 20 mA. For practical reasons, the transmitter's 
current controller lower saturation point is below the 0% setpoint and is -0.64% (3.900 mA) for the NORMAL 
mode and -1.25% (3.800 mA) for the NAMUR mode. For the same reasons, the upper saturation point of the 
setpoint is 103.13% (20.500 mA).  

 
Figure 26. Set range current, saturation currents, alarm currents.  

 ς Area of current set to 4 ... 20 mA corresponding to the 0 ... 100% setpoint of the process output. 

 ς Lower saturation current of 3.800 mA for NAMUR mode. 
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 ς Lower saturation current of 3.900 mA for NORMAL mode. 

 ς Upper saturation current of 20.500 mA for NAMUR and NORMAL mode. 

 ς Alarm current area I_AL < 3.600 mA for internal diagnostic alarms or alarms related to safe failures 

 with external diagnostics. 

 ς Alarm current area I_AL > 20.660 mA for alarms related to safe failures with external diagnostics. 

 

The measurement process variable expressed in the basic unit of pressure, force or level is also available via 

HART communication using a current loop as a physical layer. Digital HART communication is based on FSK 

modulation of BELL202 type with frequencies of 2200 Hz and мнлл IȊ ǊŜǎǇŜŎǘƛǾŜƭȅ ŦƻǊ άлέ ŀƴŘ άмέΦ ¢ǊŀƴǎƳƛǘǘŜǊ 

APC(R)-2000ALW Safety has an implemented communication stack with an application layer consistent with 

HART 5.1 (Č 13.1). 

 

4.9. Alarm signal levels 
 
Below the lower saturation thresholds there is an alarm current setting area covering the  
range < 3.600 mA. Due to the specificity of the Safety transmitter, a safe error referenced to the output  
ǎŜǘǇƻƛƴǘ ƻŦ 9 Ґ ҕ м҈ ǿŀǎ ŀǎǎǳƳŜŘ ŦƻǊ ǘƘŜ Ca95! calculations. For this reason, the transmitter in the diagnostic 
alarm mode sets the following current at the current output: 

I_AL= 3600 -  

 
Therefore the nominal diagnostic current alarm is 3.440 mA. In addition to the diagnostic alarm supported by 
the transmitter current controller, there is also a critical diagnostic alarm. This is an alarm mode supported by 
an additional independent watchdog system and is triggered in the following cases: 

- error of floating-point mathematical calculations; 

- error in RAM dynamic memory; 

- error in the coefficient memory or FLASH memory; 

- error in main CPU logs; 

- inconsistency of 8 successive values of the current setpoint with the measured current value in the 
current loop; 

- disturbance of the programme automatic system resulting in exceeding the watchdog refresh time 
window of the critical alarm mode WDT_SIL. 

 

The critical alarm mode is used due to the need of immediate disconnection of the transmitter from the cur-

rent loop (associated process current drop below the alarm threshold). The specified causes of the errors are 

critical due to the inability to guarantee in such conditions the correct course of numerical calculations and 

consequently the reliability of the output process variable. 

 

Occurrence of a critical alarm usually indicates a serious damage to the transmitter and the 

ƴŜŎŜǎǎƛǘȅ ǘƻ ǊŜǇŀƛǊ ƛǘ ŀǘ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǇƭŀƴǘΦ 

 

However, there are two exceptions.  

The first one is too low power voltage inconsistent with the technical conditions, causing shortage of supply 

voltage on the transmitter terminals when the output current is high. 

The other one is a very high excessive interruption level in the current loop line supplying the transmitter. 

Excessive interference may destabilize the operation of the transducer systems responsible for the control 

measurement of current flowing in the current loop. The difference between the value of the set current for 

the controller and the measured value, which lasts for a longer period of time may also cause the critical alarm 

to be set. In case of a critical alarm, the transmitter display goes out, the alarm current is much lower than 

3.440 mA and is below 0.300 mA. 
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APC(R)-2000ALW Safety. Types of diagnostic alarms with comment 

Alarm type Alarm current [mA] Comment 

Diagnostic alarm < 3.600 

Nominal alarm current = 3.440 mA. This is an alarm cur-
rent caused by non-critical events or failures in terms of 
the process and operation of the transmitter. In case of a 
hazardous event the transmitter internal diagnostics al-
ways applies alarm current < 3.600 mA.  

Critical alarm << 3.600 

The rated alarm current is 0.2 ... 0.3 mA. This is an alarm 
current caused by critical events or failures in terms of the 
process and operation of the transmitter. The critical 
alarm latches its condition, which means that it is neces-
sary to disconnect power supply from the transmitter and 
then to reconnect it in order to restore the transmitter to 
operation. 

Alarm of dan-
gerous defects 
with external 
diagnostics 

> 20.660 

The internal diagnostics does not use alarm current  
> 20.660 mA (this is the maximum value of the current 
setpoint increased by a maximum safe error 1%). This 
current may, however, appear in the current loop in the 
case of occurrence of the so-called dangerous failure, i.e. 
the failure which results in the increase of current in the 
current loop above 20.660 mA without the participation of 
the transmitter internal diagnostics. If the supporting PLC 
is configured to detect a dangerous condition for currents 
above 20.660 mA, such errors may be detected as danger-
ous diagnosable. Some of the dangerous failures that are 
not diagnosed by internal diagnostics also result in the 
current value < 3.600 mA.  

 

Table 7. Types of diagnostic alarms with comment. 

4.10. Loading of current loop 4 ... 20 mA with serial resistance  
 
The power line resistance, power source resistance and other additional serial resistances increase the voltage 
drops between the power source and the transmitter terminals. The maximum transmitter current under nor-
mal operation conditions is defined as: 
I_max = 20.500 mA + E  
ǿƘŜǊŜ 9 ƛǎ ŀ ǇŜǊƳƛǎǎƛōƭŜ ǎŀŦŜ ŜǊǊƻǊ ǿƘƛŎƘ ƛǎ ҕ лΦмсл Ƴ!Φ ¢ƘŜ ƳŀȄƛƳǳƳ ǊŜǎƛǎǘŀƴŎŜ ǾŀƭǳŜ ƛƴ ǘƘŜ ǇƻǿŜǊ ŎƛǊŎǳƛǘ 
(along with the power cables resistance) is defined by the formula:  

Ὑὒὓὃὢ Џ  
Ὗ  ὟάὭὲ [ὠ]

0,02066 [ὃ]
 
 

where: 
U - voltage of 4 Χ 20 mA current loop power supply unit in [V]; 
UMIN - minimum supply voltage; 
RL_MAX ς ƳŀȄƛƳǳƳ ǇƻǿŜǊ ǎǳǇǇƭȅ ƭƛƴŜ ǊŜǎƛǎǘŀƴŎŜ ƛƴ ώҠϐΦ 
The above formula may be used to describe the indicative dependency of the maximum load resistance on the 
power supply voltage: 
In applications where the supply voltage is lower than the nominal supply voltage (24 V DC), it is necessary to 
pay particular attention to the voltage drop on the resistance incorporated in series into the power supply line 
in order to use the local HART communication(Č Figure 29). After removing the jumper mounted on the elec-
ǘǊƛŎŀƭ ŎƻƴƴŜŎǘƛƻƴ ǘŜǊƳƛƴŀƭǎΣ ǘƘŜ ǊŜǎƛǎǘƻǊ нпл ώҠϐ ǎƘǳƴǘŜŘ ōȅ ǘƘŜ ƧǳƳǇŜǊΣ ƛƴǘŜƎǊŀǘŜŘ ǿƛǘƘ ǘƘŜ ǘǊŀƴǎƳƛǘǘŜǊ ƛs 
switched in series to the current line, causing additional voltage drop. It can be up to approx. 5 V DC, increasing 
the minimum supply voltage by this value. After performing configuration or local HART read-outs, it is recom-
mended to reassemble the jumpers (Č Figure 29). 



EN.IT.APC.APR.ALW.SFT  

 

51 
Revision.01.A.004/2020.11 

 
Figure 27. The maximum load resistance RL_MAX ώҠϐ ƛƴ ǘƘŜ ǎǳǇǇƭȅ ƭƛƴŜ ƻŦ ǘǊŀƴǎƳƛǘǘŜǊ ŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ǇƻǿŜǊ 

supply voltage U [V]. 

HART local communication jumper (Č Figure 29) mounted. 

4.11. Current controller resolution 4...20 mA 
 
The current controller used to control the output current of the transmitter operates on the basis of a 16-bit 
DAC digital-analog transmitter. Effective controller current resolution is approximately 1.0 ҡ! όČ 8.3).  
 

4.12. Dynamic parameters of digital measurement 
 
In the full measurement cycle the transmitter performs the measurements of basic input pressure values  
and temperatures and measurements of additional diagnostics-related variables. The full measurement cycle 
related to the refreshing of the process output with a successive value lasts 330 ms (3 measurement cycles per 
second).  

 

4.13. Dynamic parameters of current output 
 
The process current output is refreshed every 330 ms. Time constant  ̱of analog output path damping entered 
by the hardware low-pass filter is approx. 66 ms.  

 

4.14. Process measurement output diagnostics 
 
The transmitter diagnostic systems control the process variable of the current measurement output for compli-
ance with the calculated current set value. If the measured value of current in the current loop is different by 
more than 1% of the set range (160 ҡA) than the set value, the transmitter diagnostics will activate alarm I_AL < 
3.600 mA. If the alarm current is also affected by the error greater than 1% of the set range 
(160 ҡA), the diagnostic system will activate the critical alarm by enabling an additional protection module 
WDT_SIL. In this case the alarm current will be lower than 0.300 mA. The critical alarm will last until the power 
supply is disconnected and then reconnected to the transmitter. For more information on diagnostic alarms,  
see (Č 4.9). 
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5. Software version of the main microcontroller CPU 
 

APC(R)-2000ALW Safety. Software version of the main microcontroller CPU 

Major/minor version 
number 

Date of entry Comments 

2.2 02-2019 First certified version of software. 

 

Table 8. Software version of the main microcontroller CPU. 

6. HART ς specific data related to the protocol application layer 
 
Universal commands and general-purpose commands are implemented in the transmitter according to the 
requirements of HART standard rev. 5.1. The manufacturer's specific commands meet the requirements of the 
HART standard, but have a structure not described in the standard. Data with the structure of the manufactur-
er's specific commands are not available in this documentation. However, they may be made available in spe-
cific cases. The following commands and associated parameters and methods are available: 

 

APC(R)-2000ALW Safety. Specific data related to the protocol application layer 

HART Command No Type Function 

Universal commands 

0 READ Read unique identifier 

1 READ Read primary variable 

2 READ Read current and percent of range 

3 READ Read current and four dynamics variables 

6 WRITE Write pooling address 

11 READ Read unique identifier associated with TAG 

12 READ Read message 

13 READ Read TAG, DESCRIPTOR, DATE 

14 READ Read PV sensor information 

15 READ Read output information 

16 READ Read final Assembly Number 

17 WRITE Write message 

18 WRITE Write tag, descriptor, date 

19 WRITE Write final assembly number 

General-purpose commands 

34 WRITE Write PV damping value 

35 WRITE Write PV unit code and upper and lower range values 

36 WRITE Set PV upper range value URV by PV value 

37 WRITE Set PV lower range value LRV by PV value 

38 WRITE wŜǎŜǘ ά ŎƻƴŦƛƎǳǊŀǘƛƻƴ ŎƘŀƴƎŜŘ ά ŦƭŀƎ 

40 WRITE Enter/exit PV current mode 

42 WRITE Perform master reset 

43 WRITE Set PV zero 

44 WRITE Write PV unit 

45 WRITE Trim PV current DAC zero 

46 WRITE Trim PV current DAC gain 

47 WRITE Write PV transfer function 

48 READ Read additional transmitter status 

59 WRITE Set numbers of response preambles 

aŀƴǳŦŀŎǘǳǊŜǊΩǎ ǎǇŜŎƛŦƛŎ ŎƻƳƳŀƴŘǎ 

128 READ Read static data materials 

129 READ Read device variable trim points 

130 WRITE Trim upper sensor calibration 

131 WRITE Trim lower sensor calibration 
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132 WRITE 
LCD1 variable, LCD2 variable, decimal points, LCD opera-
tion, keyboards operation - set local control modes 

133 READ Read local control modes 

135 WRITE Write user's characteristic coefficients 

136 READ Read user's characteristic coefficients  

138 WRITE Return to factory settings 

141 WRITE Write Analog Input function block configurations 

142 READ Read Analog Input function block configurations 

230 READ Read CPU, Master, Slave, HART firmware revision 

231 READ Read product codes 

233 READ Read separator codes 

235 READ Read manifold codes 

237 READ Read operational limits 

240 WRITE Write long TAG 

241 READ Read long TAG 

242 WRITE Write start point rad 

243 READ Read start point rad 

244 WRITE Write User's unit name and rearrange coefficients 

245 READ Read User's unit name and rearrange coefficients 

246 WRITE ²ǊƛǘŜ ŎǳǎǘƻƳŜǊΩǎ ǎŜŎǳǊƛǘȅ ŎƻŘŜ 

247 WRITE Set write protect code 

 

Table 9. Specific data related to the HART application layer. 
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7. Power supply 
 

7.1. Cabling specification 
 
Aplisens S.A. recommends using two-wire screened twisted pair cable. The recommended external diameter  
of the cable for the glands sold with the product is from 5 to 10 mm. In the case of using glands purchased by 
the customer, the outer diameter of the conductor shall be selected according to the gland specifications so as 
to ensure tightness of the cable gland. 

 

7.2. Electric connection terminals functions 

 

 
Figure 28. APC(R)-2000ALW Safety. Electrical connection compartment, electrical terminals and their functions. 

 
1 ς Housing. 
2 ς Local HART communication jumper. 
3 ς Internal ground terminal. 
4 ς External ground terminal. 
5 ς Transmitter power terminals, current loop 4 ... 20 mA. 
6 ς Ammeter connection terminals for uninterruptible current measurement. 
7 ς Designation of a transmitter version (SA) with integrated overvoltage protection. 

  

 

Internal electrical switching terminals are suitable for conductors with the cross-section 

from 0.5 to 2.5 mm2. The internal and external electrical ground terminal of the body is 

suitable for conductors with cross-section from 0.5 to 5 mm2. 

 

7.3. Electrical connection of power supply 
 

 
Warning! 

 
 
Power cables may be live! 
There is a risk of electric shock and/or explosion! 

- When using the transmitter in explosion-risk atmospheres, the system must comply with  local nation-
al standards and regulations, with intrinsic safety instructions and installation drawings. 
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- All explosion protection data is given in separate documentation which is available on request  
(Č 16.2). The Ex documentation is typically supplied with all transmitters approved for use in explo-
sion-risk atmospheres. 

 
Power supply from cable line 4 ... 20 mA should be connected to terminals [SIGNAL +] and [SIGNAL -] according 
to the figure (Č Figure 28). 

 
7.4. Shielding, equipotential bonding 
 
Optimal protection against interference is provided by the earthing of the screen on both sides (in the cabinet 
and equipment). In case of potential difference between earthing points of devices which may result in the 
flow of equipotential currents, the screen shall be earthed on one side ς preferably at the transmitter. 
When used in potentially explosive environments, the applicable regulations must be observed. Separate Ex 
documentation with additional technical data and instructions is attached to all Ex transmitters. 

 

7.5. Electrical connection of uninterruptible current measurement in the current loop 
 
The transmitter enables uninterruptible current measurement in the current loop using a milliammeter. In 
ƻǊŘŜǊ ǘƻ Ƴŀƛƴǘŀƛƴ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘ ŜǊǊƻǊ Җ лΦлр҈Σ ǘƘŜ ƛƴternal resistŀƴŎŜ ƻŦ ǘƘŜ ƳƛƭƭƛŀƳƳŜǘŜǊ ǎƘŀƭƭ ōŜ Җ мл ҠΦ 
 The milliammeter must be connected to terminals [+ Test] and [- Test]. The milliammeter connection diagram 
is shown in Figure (Č Figure 28). 
 

7.6. Electrical connection of local and remote HART communication 
 

7.6.1. Connection of transmitter with the option of using local HART communication.  
Transmitter APC(R)-2000ALW Safety allows to use the local HART communication. To do this you can use  
a HART communicator unit or modem interoperating with a computer or a smartphone.  
In order to establish the local communication, it is necessary to: 
 

- unscrew the transmitter's electrical connection cover; 

- ǊŜƳƻǾŜ I!w¢ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ƧǳƳǇŜǊ Τ  

- connect the communicator or modem to terminals and carry out the planned operations; 

- after completing the communication, iƴǎǘŀƭƭ ǘƘŜ I!w¢ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ƧǳƳǇŜǊ  ƻƴ ǘƘŜ ŎƻǊǊŜŎǘ Ǉƻǎƛπ
tion according to (Č Figure 29); 

- close the cover of the transmitter electrical connection, paying attention to its correct tightening. 
 

Please note! 
hǇŜƴƛƴƎ ƻŦ ǘƘŜ I!w¢ ƧǳƳǇŜǊ ǊŜǎǳƭǘǎ ƛƴ ŀǇǇƭȅƛƴƎ ǊŜǎƛǎǘŀƴŎŜ ƻŦ нпл Ҡ ƛƴ ǎŜǊƛŜǎ ƛƴ ƭƛƴŜ п ... 20 mA. This resistance 
reduces voltage on transmitter supply terminals by approximately 5 V DC for the maximum current, which can 
be set by the transmitter Therefore, when the jumper is removed, the minimum power supply voltage increas-
es by 5 V DC. When using power supplies with supply voltages below 17 V DC, to avoid the supply voltage defi-
cit on the transmitter terminals during operation, the HART jumper must be dismantled only for the time of 
performing the HART local communication. Connection diagram of the communicator or modem to energized 
transmitter APC(R)-2000ALW Safety is shown in the figure below. 
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Figure 29. 9ƭŜŎǘǊƛŎŀƭ ŎƻƴƴŜŎǘƛƻƴ пΧнл Ƴ! ƻŦ I!w¢ ǘƻ ǘǊŀƴǎƳƛǘǘŜǊ ƛƴ ǎǘŀƴŘard version. 

1 - Housing. 
2 ς Removed local HART communication jumper. 
3 ς Internal ground terminal. 
4 ς External ground terminal. 
5 ς Transmitter power terminals, cǳǊǊŜƴǘ ƭƻƻǇ п Χ нл Ƴ!Φ 
6 ς Ammeter connection terminals for uninterruptible current measurement. 
7 ς Terminals ς point of connection of the communicator or HART modem. 
 

 
Figure 30. Electrical connection 4...20 mA of HART to transmitter in Exd version. 
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Figure 31. Electrical connection 4...20 mA of HART to transmitter in Exi version. 

7.6.2. Connection of transmitter with the option of using remote HART communication 
For remote communication, where the connection point of Master HART is not local as for the transmitter, it is 

necessary to ensure the resistance of ² нпл Ҡ ōŜǘǿŜŜƴ ǘƘŜ ǇƻǿŜǊ ǎǳǇǇƭȅ and the communicator/modem  
connection point. In the case when the transmitter is supplied from smart cards of measuring systems 
equipped with HART communication, such resistance is usually not required. Its function is fulfilled by the ac-
tive impedance on the system measurement card provided with HART communications module. In case of 
measurement cards with HART communication, the manufacturer's recommendations shall be adhered to. 

 

7.7. Overvoltage protections (optional) 
 
Transmitters comply with EMC standards for safety-related products used in general industrial environment. 
Transmitters in standard and flameproof versions are fitted with overvoltage protection. In intrinsically safe 
transmitters, in order to increase the resistance to excessive surge, it is possible to use the overvoltage protec-
tion SA version. Transmitters with integrated overvoltage protection SA should be grounded. 

Overvoltage protection parameters in transmitters in standard, Exd or Exi SA versions: 

- discharge threshold voltage: 230 V DC; 

- discharge threshold ƛƳǇǳƭǎŜ ǾƻƭǘŀƎŜΥ прл ± όǇǳƭǎŜ млл ±κҡǎύΤ 

- discharge threshold impulse ǾƻƭǘŀƎŜΥ слл ± όǇǳƭǎŜ мллл ±κҡǎύΤ 

- ŘƛǎŎƘŀǊƎŜ ŎǳǊǊŜƴǘ ŦƻǊ м ǎǳǊƎŜΥ нл ƪ!Σ уκнл ҡǎΤ 

- discharge currŜƴǘ ŦƻǊ мл ǎǳǊƎŜǎΥ мл ƪ!Σ уκнл ҡǎΤ 

- dischŀǊƎŜ ŎǳǊǊŜƴǘ ŦƻǊ олл ǎǳǊƎŜǎΥ нлл !Σ млκмллл ҡǎΦ  
 
Transmitter APC(R)-2000ALW Safety has an internal and external earthing terminal. The method of earthing 
and the type of conductors used are defined by local regulations. 
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7.8. Supply voltages 
 

APC(R)-2000ALW Safety. Minimum and maximum supply voltage 

Electronics version Minimum supply voltage Maximum supply voltage 

4 ... 20 mA HART, N version  
(to be used in non-explosive 
environments)  

11.5 V DC 36 V DC 

4 ... 20 mA HART, Exi version * 11.5 V DC 30 V DC 

4 ... 20 mA HART, Exd version * 11.5 V DC 36 V DC 

* For details on intrinsically safe and flameproof version see Exi and Exd documentation  
(Č 16.2). 

Table 10. Minimum and maximum supply voltage. 

Check that for the maximum possible current setpoint (20.660 mA) the voltage on the 

transmitter's supply terminals complies with the requirements set out in the table and 

on the transmitter nameplate. 

 

7.9. Impact of supply voltage on ADC transmitter (supply voltage range from minimum to 
maximum under reference conditions) 

 
Any noticeable impact of voltage change within the range from the minimum to maximum on digital readings 
of the process variable value of the measurement was not found. 

 

7.10. Impact of supply voltage on DAC transmitter 
 
It was found that the supply voltage variation has negligible impact on the value of process current. This effect  
results from the flow of the shunt current of overvoltage elements used in the transmitter input power supply 
system. The maximum impact of the supply voltage referenced to the current range width of 16 mA does not 
exceed 0.0005%/V. 

7.11. Total impact of supply voltage on measurement (ADC + DAC) 

 
The total impact of the supply voltage covering the impact on ADC +DAC referenced to the current range width 
of 16 mA does not exceed 0.0005%/V. 

 

7.12. Permissible levels of ripple and differential interruptions in power supply line 
 
Transmitter APC(R)-2000ALW Safety complies with the requirements of PN-EN 61326-1, PN-EN 61326-2-1,  

PN-EN 61326-2-3, PN-EN 61326-3-1 and PN-EN 61000 referenced therein. 

With regard to voltages dips and failures for the I/O control connections, the standards do not determine the 

levels and duration of the tests. However, using the approach where loop 4 ... 20 mA is regarded as DC supply 

port, resistance measurements were performed. 

Maximum permissible duration of supply voltage failure < 1 ms when the DS criterion is met in terms of  

continuous performance of the safety function. 

Maximum permissible duration of voltage dip up to 40% of the rated voltage of 24 V DC on the transmitter 

terminals < 3 ms, when the DS criterion is met in terms of continuous performance of the safety function. 

Maximum permissible duration of voltage dip up to 70% of the rated voltage of 24 V DC on the transmitter 

terminals < 3 ms, when the DS criterion is met in terms of continuous performance of the safety function. 

 
A separate issue is the permissible interruption level required to ensure the correct HART communication. In 
order to ensure a low error rate, it is required to provide the power supply that meets the following criteria: 
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APC(R)-2000ALW Safety. Permissible supply interruption level required for correct HART  
communication 

Item 
No 

Maximum interruption voltage Voltage value, characteristics 

1 Maximum interruption voltage in band 0 ... 63 Hz 138 mV RMS 

2 Maximum interruption voltage in band 63 ... 500 Hz 
138 mV ... 2.2 mV RMS with 
decrement of 40 dB/decade 

3 Maximum interruption voltage in band 500 ... 10 kHz 2.2 mV RMS 

4 
Maximum interruption voltage in band 10 kHz ... 3.2 
MHz 

2.2 mV ... 707 mV RMS with 
increment of 20 dB/decade 

 

Table 11. Permissible supply interruption level required for correct HART communication. 

The above-mentioned conditions are illustrated in the following figure: 

 

 
Figure 32. Requirements for the maximum interruption level in the transmitter power supply approved for 

correct HART communication. 
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8. Transmitter parameters related to process measurement 
 

8.1. Reference climatic conditions 
 
Constant reference temperature of 22ϲ/ όҕ рύϲC. 
Constant relative humidity in the range of: 10 ... 80% rH. 
 

8.2. Impact of mounting position on measurement 
 
During installation of the transmitter on site it may be required to correct the effect of the position on the 
ƳŜŀǎǳǊŜƳŜƴǘΦ ¢Ƙƛǎ ƛƳǇŀŎǘ ŀǇǇƭƛŜǎ ǘƻ ǘƘŜ ǘǊŀƴǎƳƛǘǘŜǊ άȊŜǊƻέ ƻŦŦǎŜǘΣ ǿƘƛŎƘ ƛs connected to the gravitational 
impact on the silicon measuring diaphragm and is greater, the lower base measurement range of the transmit-
ter is. To perform the pressure resetting after installation, use the local MENU (Č 13.2.11) and perform a 
PVZERO function in it or perform this operation using HART communication using a communicator, PC or 
smartphone. It should be noted that the transmitters with ABS ranges do not enable resetting operations. 
However, ABS ranges due to the use of higher pressure ranges are less sensitive to the impact of the mounting 
position. 

 

8.3. Measurement resolution 
 
The resolution of the digital measurement value depends on the measuring range of the transmitter and is 
slightly different for each base range. A 24-bit ADC analog-digital transmitter is used for pressure/differential 
pressure measurements. Approximately 25% of the range is used out of the transmitter full range of processing 
voltage, which reduces the theoretical resolution to about 22 bits. Therefore, the theoretical resolution of the 
digital measurement is approximately 0.000024% of the base range. The effective resolution of digital meas-
urement taking into account the stable number of measurement bits is however lower and amount to approx-
imately 0.0015% of the base range. Since, simply speaking the entire pressure process variable processing path 
basically consists of a serial connection of the ADC stage and the DAC stage, the final resolution will be deter-
mined by the module with the smallest processing resolution. It is an analog-digital DAC transmitter module 
based on a 16-bit transmitter. The measurement resolution referenced to the process current output is there-
ŦƻǊŜ ŀǇǇǊƻȄΦ мΦл ҡ!Φ 

 

APC(R)-2000ALW Safety. Pressure measurement resolution 

Type of 
measurement 

Measurement 
resolution 

Comments 

ADC 0.000024%  
Refers to the total resolution of the analog-digital module for the 
base range.  

ADC 0.0015%  
Refers to the effective resolution of the analog-digital module for the 
base range. 

DAC 0.005% Ғм ҡ! 
Refers to total resolution of the analog-digital and digital-analog 
module referenced to the current output. 

 

Table 12. Pressure measurement resolution. 

8.4. Impact of vibration on measurement 
 
During the tests of transmitters APC(R)-2000ALW Safety in aluminium housing (Č 10.5) vibrations have slight 
impact on the process variable measurement. The maximum impact of vibrations was observed in resonance 
frequencies, the variation amplitude of the current process variable for the transmitter's base range did not 
exceed 0.032% of the measurement range (5 ҡ!ύΦ ¢Ŝǎǘǎ ǿŜǊŜ ǇŜǊŦƻǊƳŜŘ ƛƴ о ǘǊŀƴǎŘǳŎŜǊ ŀȄŜǎ ƛƴ ŀŎŎƻǊŘŀƴŎŜ 
with PN-EN 60068-2-6: 2008 for the range of 10 Hz ... 60 Hz with displacement amǇƭƛǘǳŘŜ ƻŦ ҕ лΦор ƳƳΣ ŀƴŘ for 
ŀ ǊŀƴƎŜ ƻŦ сл IȊ Χ мллл IȊ ǿƛǘƘ Ŏƻƴǎǘŀƴǘ ŀŎŎŜƭŜǊŀǘƛƻƴ ƻŦ рл Ƴκǎ2. During the tests of transmitters  
APC(R)-2000ALW Safety in the stainless steel housing (Č 10.5) vibrations have slight impact on the process 
variable measurement. The maximum impact of vibrations was observed in resonance frequencies, the varia-
tion amplitude of the current process variable for the transmitter's base range did not exceed 0.032% of the 
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measurement range (5ҡ!ύΦ ¢ƘŜ ǘŜǎǘǎ ǿŜǊŜ ǇŜǊŦƻǊƳŜŘ ƛƴ о ǘǊŀƴǎƳƛǘǘŜǊ ŀȄes in accordance with  
PN-EN 60068-2-сΥнл лу ŦƻǊ ǘƘŜ ǊŀƴƎŜ мл IȊ ΦΦΦ сл IȊ ǿƛǘƘ ŘƛǎǇƭŀŎŜƳŜƴǘ ŀƳǇƭƛǘǳŘŜ ƻŦ ҕ лΦмр ƳƳΣ ŀƴŘ ŦƻǊ ŀ ǊŀƴƎŜ 
ƻŦ сл IȊ Χ мллл IȊ ǿƛǘƘ Ŏƻƴǎǘŀƴǘ ŀŎŎŜƭŜǊŀǘƛƻƴ ƻŦ нл Ƴκǎ2. 
 

8.5. Measuring ranges 
 

8.5.1. APC-2000ALW Safety 
 

APC-2000ALW Safety. Measuring ranges 

No. Base range 
Minimum adjusta-
ble width of the 
measuring range 

Option of changing the start 
of the measuring range 

Permissible 
overload 
(without 

hysteresis) 

1 0 ... 100 MPa 1 MPa 0 ... 99 MPa 120 MPa 

2 0 Χ 60 MPa 600 kPa 0 Χ 59,4 MPa 120 MPa 

3 0 ... 30 MPa **  300 kPa 0 ... 29,7 MPa 45 MPa 

4 0 Χ 16 MPa **  160 kPa 0 Χ 15,84 MPa 45 MPa 

5 0 ... 7 MPa **  70 kPa 0 ... 6,93 MPa 14 MPa 

6 -0,1 Χ 7 MPa **  71 kPa -0,1 Χ 6,929 MPa 14 MPa 

7 0 ... 2,5 MPa **  25 kPa 0 ... 2,475 MPa 5 MPa 

8 -0,1 Χ2,5 MPa **  26 kPa 0 Χ 2,474 MPa 5 MPa 

9 0 ... 0,7 MPa **  7 kPa 0 ... 693 kPa 1,4 MPa 

10 -100 Χ 700 kPa **  8 kPa 0 Χ 692 kPa 1,4 MPa 

11 -100 ... 150 kPa **  12 kPa -100 ... 138 kPa 400 kPa 

12 0 ... 200 kPa **  10 kPa 0 ... 190 kPa 400 kPa 

13 0 ... 100 kPa **  5 kPa 0 ... 95 kPa 200 kPa 

14 -50 ... 50 kPa **  5 kPa -50 ... 45 kPa 200 kPa 

15 0 ... 25 kPa **  2,5 kPa 0 ... 22,5 kPa 100 kPa 

16 -10 ... 10 kPa **  2 kPa -10 ... 8 kPa 100 kPa 

17 -1,5 ... 7 kPa * /**  0,5 kPa -1,5 ... 6,5 kPa 50 kPa 

18 -2,5 ... 2,5 kPa *   
(only for HS) 

0,2 kPa -2,5 ... 2,3 kPa 50 kPa 

19 -0,7 ... 0,7 kPa *   

(only for HS) 
0,1 kPa -0,7 ... 0,6 kPa 50 kPa 

20 0 ... 130 kPa (ABS) 10 kPa 0 ... 120 kPa (ABS) 200 kPa 

21 0 ... 700 kPa (ABS) 10 kPa 0 ... 690 kPa (ABS) 1,4 MPa 

22 0 ... 2,5 MPa (ABS) 25 kPa 0 ... 2,475 MPa (ABS) 5 MPa 

23 0 ... 7 MPa (ABS) 70 kPa 0 ... 6,93 MPa (ABS) 14 MPa 

24 0 Χ 30 MPa (ABS) 300 kPa 0 Χ 29,7 MPa (ABS) 45 MPa 

25 0 Χ 10 MPa **  100 kPa 0 Χ 9,90 MPa 45 MPa 

26 0 Χ 10 MPa (ABS) 100 kPa 0 Χ 9,90 MPa (ABS) 45 MPa 

* ς only for transmitters without separator. 
** ς range available in standard and HS versions. 
HS τ Ultra stable measuring element. 
ABS- absolute pressure 

Table 13. APC-2000ALW Safety. Measuring ranges. 
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8.5.2. APR-2000ALW Safety 
 

APR-2000ALW Safety. Measuring ranges 

No. Base range 

Minimum ad-
justable width 
of the measur-

ing range 

Option of 
changing the 
start of the 
measuring 

range 

Permissible overload /  Permissible 
static pressure. 

1 0 Χ 7 MPa 700 kPa 0 Χ 6300 kPa C type connection: 
25 MPa 
32 MPa ς special execution 
41,3 MPa ς special execution 
 
P type connection: 
4 MPa 
7 MPa (for the first range) 

2 0 ... 1,6 MPa **  160 kPa 0 ... 1440 kPa 

3 0 ... 250 kPa **  20 kPa 0 ... 230 kPa 

4 0 ... 100 kPa **  5 kPa 0 ... 93 kPa 

5 0 ... 25 kPa **  1 kPa 0 ... 24 kPa 

6 -50 ... 50 kPa * / **  10 kPa -50 ... 40 kPa 

7 -10 ... 10 kPa 0,4 kPa -10 ... 9,6 kPa 

8 -0,5 ... 7 kPa **  0,4 kPa -0,5 ... 6,6 kPa 

9 
-2,5 ... 2,5 kPa  
(only for HS) 

0,2 kPa -2,5 ... 1,8 kPa 
20 MPa  
4 MPa for P type connection. 

10 
-0,7 ... 0,7 MPa  
(only for HS) 

0,1 kPa -0,7 Χ 0,6 kPa 2 MPa 

* ς recommended for level measurement with direct separator and flooded (or empty) impulse tube. 
** ς range available in standard and HS versions. 
HS τ Ultra stable measuring element. 

Table 14. APR-2000ALW Safety. Measuring ranges. 

 

Table 15. APR-2000ALW Safety. Measuring ranges with distance separators or distance and direct separators. 

 

 

 

 

 

APR-2000ALW Safety. Measuring ranges with distance separators or with distance and direct 
 separators 

No. Base range 

Minimum ad-
justable width 
of the measur-

ing range 

Distance 
between 
vertical 

separators 

The maximum adjustable 
measuring range (taking into 

account actual spacing of 
sep., vertically 

Permissi-
ble static 
pressure. 

1 
-16 Χ 16 kPa 

0,1 m H2O 
Җ 1,7 m [1,6 + (distance between 

sep. vertical x 0,94)]m H2O 
4 MPa 

2 
-50 ... 50 kPa 

0,5 m H2O 
Җ 6 m [5 + ( distance between 

sep. vertical x 1,04)]m H2O 
4 MPa 

3 
-160 ... 200 kPa 

1,5 m H2O 
Җ 15 m [20 + ( distance between 

sep. vertical  x 1,04)]m H2O 
4 MPa 

4 -160 ... 1600 kPa 100 kPa Җ 15 m 1600 kPa 4 MPa 

Please note! Presented in the table maximum spacing of vertical separators applies to level  measuring, the 
ability to reset the transmitter with an empty tank. For measuring the density or the phase boundary (sugar 

industry, chemical industry, refineries) spacing of vertical separators can be larger. 
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APR-2000ALW Safety. Measurement ranges of the version with the connection for low pressure 
gases measurement 

No. Base range 
Minimum adjust-
able width of the 
measuring range 

Option of chang-
ing the start of 
the measuring 

range 

Permissible 
overload 

Permissible 
static pres-

sure. 

1 0 ... 2500 Pa 100 Pa 0 ... 2400 Pa 100 kPa 35 kPa 

2 -250 ... 250 Pa 20 Pa -250 ... 230 Pa 35 kPa 35 kPa 

3 -700 ... 70 Pa 100 Pa -700 ... 600 Pa 35 kPa 35 kPa 

4 -2500 ... 2500 Pa 500 Pa -2500 ... 2000 Pa 100 kPa 100 kPa 

5 -10 ... 10 kPa 2 kPa -10 ... 8 kPa 100 kPa 100 kPa 

 

Table 16. APR-2000ALW Safety. Measurement ranges of the version with the connection for low pressure gases 
measurement. 

 

8.6. Basic measurement error 
 

8.6.1. Basic measurement error of pressure transmitter APC(R)-2000ALW Safety 
 

The basic measurement error of APC(R)-2000ALW Safety 

Transmitter Declared error 

APC-2000ALW Safety 

- Җ ҕ0,075%; 

- Җ ҕ0,1% (for the range 19); 

- Җ ҕ0,05% (special execution). 

APR-2000ALW Safety - Җ ҕ0,075%; 

 

Table 17. Basic measurement error of APC(R)-2000ALW Safety. 

 
8.6.2. Basic measurement error of differential pressure transmitter APR-2000ALW Safety with connection 

for low pressure gases measurement. 

 

Basic measurement error of APR-2000ALW Safety with connection for low gas pressure measurement 

Basic range 0 Χ 2500 Pa -250 Χ 250 Pa -700 Χ 700 Pa -2500 Χ 2500 Pa -10 Χ 10 kPa 

Basic error Җ ҕ0,075% Җ ҕ0,25% Җ ҕ0,1% Җ ҕ0,1% Җ ҕ0,075% 

Basic range 0 Χ 250 Pa -50 Χ 50 Pa -50 Χ 50 Pa -250 Χ 250 Pa -1 Χ 1 kPa 

Basic error Җ ҕ0,4% Җ ҕ1,6% Җ ҕ1,6% Җ ҕ0,4% Җ ҕ0,4% 

Table 18. Basic measurement error of APR-2000ALW Safety with connection for low pressure gases measure-
ment. 
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8.7. Temperature error 
 

Temperature error 

Transmitter Declared error 

APC-2000ALW Safety 

- < ҕ0,05% (FSO)/10ϲC 

(0,1% for ranges: 16, 17, 18, 19); 

- Max ҕ 0,25% (FSO) entire range of com-

pensation (0,4% for ranges: 16, 17, 18, 

19). 

APR-2000ALW Safety 

- < ҕ0,05% (FSO)/10ϲC 

(for ranges: 1, 2, 3, 4, 5, 6, 7, 8, 9 ); 

- < ҕ0,08% (FSO)/10ϲC (for range 10; 

- Max ҕ0,25% (FSO) entire range  

of compensation. 

APR-2000ALW Safety  

(with low pressure gases 

measurement connection) 

- ҕ0,1% (FSO)/10ϲC; 

- Max ҕ0,4% (FSO) entire range  

of temperature compensation. 

 

Table 19. Temperature error of pressure and differential pressure transmitter. 

 

8.8. Static pressure error 
 

8.8.1. Measurement error due to static pressure of differential pressure transmitter APR-2000ALW Safety 
 

APR-2000ALW Safety. Measurement error due to static pressure 

Base range No. 
(FSO) 

Maximum declared  
measurement error referenced 

to the base range 
Comments 

3, 4, 5, 6, 7, 9; ҕ0,01% (FSO) / 1 MPa   

8 ҕ0,03% (FSO) / 1 MPa   

1, 2 ҕ0,06% (FSO) / 1 MPa   

2, 8 (HS) ҕ0,01% (FSO) / 1 MPa  Version HS 

10 ҕ0,02% (FSO) / 1 MPa   

HS - Ultra stable measuring element. 

Table 20. Measurement error due to static pressure of differential pressure transmitter  
APR-2000ALW Safety. 

8.9. Total measurement error 
 

When calculating the total measurement error, the square average of the sum of errors shall be assumed, tak-
ing into account the conditions such as the base range, set range, range of ambient temperature variations, 
range of static pressure variations, long-term stability. Other parameters, such as supply voltage variation  
or humidity, have a negligible impact on the measurement and may be omitted in calculations. 
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8.10. Long-term stability 
 

APC(R)-2000ALW Safety. Long-term stability 

Transmitter type. Maximum declared measurement error referenced to the base range 

APC-2000ALW Safety 

- for base range Җ ōŀǎŜ ŜǊǊƻǊ ŦƻǊ о ȅŜŀǊǎ όC{hύ or 

Җ н Ȅ ōŀǎŜ ŜǊǊƻǊ ŦƻǊ р ȅŜŀǊǎ όC{O); 

- special execution HS Җ (ranges 3 Χ 15) base error for 6 years (FSO)  

Җ н Ȅ ōŀǎŜ ŜǊǊƻǊ ŦƻǊ мл ȅŜŀǊǎ (FSO).  

APR-2000ALW Safety 

- for base range Җ ōŀǎŜ ŜǊǊƻǊ ŦƻǊ о ȅŜŀǊǎ όC{hύ 

Җ н Ȅ ōŀǎŜ ŜǊror for 5 years (FSO); 

- special execution HS Җ (ranges 2, 4, 5, 8, 9) base error for 10 years 

(FSO).  

HS τ Ultra stable measuring element. 

Table 21. Long-term stability. 

8.11. Time from switch-on to first measurement 
 
The start-up of the transmitter from the activation to the end of the first measurement lasts approx. 5 seconds. 
It is the time of performing basic programme tests and pressure and temperature measurements which consti-
tute a complete process variable measurement chain. 

 

8.12. Measurement thermal stabilization time 
 
Thermal stabilization of the measurement is related to the determination of thermal equilibrium of measure-
ment elements warmed with power supply energy. The transmitter is equipped with mechanisms compensat-
ing the impact of temperature on the measurement. After the transmitter is energized, the measurements 
performed are within the tolerance limits of the errors described in the Technical Information, but in order to 
perform calibration or adjustment it is recommended to stabilize the temperature conditions. If the transmitter 
has already been located in a stable temperature, the recommended stabilization time of the transmitter to 
perform these operations is approximately 15 minutes. When in the transmitter there is a significant difference 
between the body temperature and the ambient temperature, at which the measurement is to be performed, 
the temperature stabilization time shall be at least 2 hours. 
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9. Installation 
 

9.1. General mounting instructions 
 
During installation of transmitter APC(R)-2000ALW Safety on site it may be required to correct the effect of the 
position on the measurement. This impact applies to the transmitter zero offset (Č 8.2).  
Pressure resetting can be performed by the following methods: 

- ƛƴ ǘƘŜ ǘǊŀƴǎƳƛǘǘŜǊΩǎ ƭƻŎŀƭ MENU, select and accept the PV ZERO function with the buttons  
(Č 13.2.12); 

- using the KAP03 communicator manufactured by Aplisens S.A. or other communicator using DD and 
DTM libraries; 

- using a PC, Raport 2 and HART/USB communicator. 
 
The transmitter with ABS ranges is not capable of performing a pressure resetting operation.  
The ABS ranges due to the use of larger pressure ranges are less sensitive to the influence of the mounting 
position. 
 
The body of transmitter APC(R)-2000ALW Safety can be rotated by maxΦ оолϲ (Č 9.5). 
 
Transmitter APC(R)-2000ALW Safety gives the possibility of adjusting the display position to the mounting posi-
ǘƛƻƴ ƻŦ ǘƘŜ ōƻŘȅΦ ¢ƘŜ ŘƛǎǇƭŀȅ Ƴŀȅ ōŜ ǊƻǘŀǘŜŘ ƛƴ ǘƻǘŀƭ ōȅ ŀƴ ŀƴƎƭŜ ƻŦ опрϲ ǿƛǘƘ ŀ ǎtep ƻŦ мрϲ (Č 9.6). 
 
Transmitters APC(R)-2000ALW Safety may be mounted on a pipe or wall using special brackets and clamps. 
Exact mounting method is described in (Č 9.3). Specification of mounting brackets is included in (Č 12.3). 
 
The method of mounting the transmitter and the configuration of impulse tubes used to feed pressure shall be 
based on the following conditions:  

- impulse tubes should be as short as possible and with a sufficiently large cross section, run without 
sharp bends; 

- impulse tubes must have a constant slope, e.g. 10 cm/m, unless they are looped; 

- if the impulse pipes are installed in open air, they must be adequately protected against freezing;  

- in the case of gaseous medium, the transmitter must be installed above the measuring point so that 
the condensate can flow from capillary tubes to the process pipe; 

- for liquid and steam, the transmitter must be installed below the measuring point; 

- if the measured medium contains particles, it is useful to install separators and drain valves to remove 
deposits; 

- keep the same liquid level or constant level difference in the impulse tubes. It is necessary to ensure 
the same temperature of both tubes and correct the error due to the impact of the position and filling 
of impulse tubes by pressure resetting; 

- avoid installation of a measuring orifice at high points of a process system for liquids and at low points 
for gases; 

- the configuration of impulse tubes and three- or five-way valve connection system shall be selected 
taking into account the measurement conditions and such fuƴŎǘƛƻƴǎ ŀǎ άǇǊŜǎǎǳǊŜ ǊŜǎŜǘǘƛƴƎέ ƻŦ ǘǊŀƴǎπ
mitters on site. In addition, it is necessary to take into account the impulse routes during degassing, 
dewatering and flushing.  

 
The transmitter parts must be selected according to chemical (corrosive) properties of the process medium. 
Pay particular attention to the diaphragm material. For more information on wetted parts materials in  
item (Č 12.5). 
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9.2. Measuring system 
 
Flow measurement. 
 
Transmitter APR-2000ALW Safety enables to perform the measurement of gas, steam and liquid flow (Č 2.3). 
In case of gas flow measurement, the transmitter must be installed above the measuring point (Č 2.3.1). 
For measurement of steam and liquid flow, the transmitter should be installed below the measuring point  
(Č 2.3.2; Č 2.3.3). Additionally, when measuring the steam flow, condensate traps must be installed at the 
level of the measuring point and at the same distance from transmitter APR-2000ALW Safety.  
 
Level measurement. 
 
Transmitters APC(R)-2000ALW Safety enable the liquid level measurement in open and closed tanks (Č 2.4). 
 

- Level measurement system in open tanks 
APR-2000ALW Safety: Install the transmitter below the measuring point; the negative side of the 
pressure connection remains open to the atmosphere (Č 2.4.1).  
APR-2000ALW Safety: Install the transmitter directly on the tank; the negative side of the pressure 
connection remains open to the atmosphere (Č 2.4.2). 
Install transmitter APC-2000ALW Safety directly into the tank below the minimum liquid level 
(Č 2.4.3). 

- Level measurement system in closed tanks, also with steam pillow 
APR-2000ALW Safety: Install the transmitter below the measuring point; the negative side of the  
pressure connection should be connected via capillary tube to the tank above the maximum liquid lev-
el (Č 2.4.4). 
APR-2000ALW Safety: Install the transmitter directly on the tank using an integrated separator; the 
negative side of the pressure connection must be connected via the capillary tube to the tank above 
the maximum liquid level (Č 2.4.5). 
APR-2000ALW Safety: Install the transmitter below the mounting points of distance separators  
(Č 2.4.6). 
APR-2000ALW Safety: Install the transmitter directly on the tank using an integrated separator; the 
negative side of the pressure connection must be connected via the distance separator above the  
maximum liquid level (Č Figure 10). 
APR-2000ALW Safety: Install the transmitter below the measuring point; the negative side of the  
pressure connection must be connected via the capillary tube above the maximum liquid level  
(Č 2.4.8). 
APR-2000ALW Safety: Install the transmitter directly on the tank using a direct separator; the negative 
side of the pressure connection must be connected via the capillary tube above the maximum liquid 
level (Č 2.4.9). 

 
Pressure measurement.  
 
Transmitters APC(R)-2000ALW Safety enable to measure pressure and differential pressure of gases, steam and 
liquids (Č 2.5; Č 2.6). 

- Gas pressure measurement:  
APC-2000ALW Safety: Install the transmitter above the measuring point (Č 2.5.1). 
Steam pressure measurement: 
APC-2000ALW Safety: Install the transmitter below the measuring point (Č 2.5.2). 
 
Gas and steam differential pressure measurement: 
Transmitter APC-2000ALW Safety must be installed above the measuring point (Č 2.6.1). 
Liquid differential pressure measurement: 
Transmitter APC-2000ALW Safety must be installed below the measuring point (Č 2.6.2). 
Gas, steam and liquid differential pressure measurement with the use of distance separators: 
Transmitter APR-2000ALW Safety must be installed below the measuring point (Č 2.6.3). 
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9.3. Pipe and wall mounting 
Transmitter APC(R)-2000ALW Safety can be mounted on the wall by means of an AL mounting arm (item 1) or 

to the pipe using the components as shown below: 

 

1. AL mounting arm. 

2. C2 clamp V-block. 

3. Pipe mounting lug. 

4. Flat washŜǊ q 8.4 acc. to DIN 125 (2 pcs). 

5. Spring washeǊ q уΦм ŀŎŎΦ ǘƻ 5Lb 127 (2 pcs). 

6. {ǇǊƛƴƎ ǿŀǎƘŜǊ q сΦм ŀŎŎ. to DIN 127 (2 pcs). 

7. M8 nut acc. to DIN 934 (2 pcs). 

8. Hex socket head cap screw M6x25 acc. to DIN 912 (2 pcs). 

 

Figure 33. Transmitter APC-2000ALW Safety. Wall and pipe mounting. 
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1. APR-2000ALW Safety with PCV process connection. 

2. AL mounting arm. 

3. C2 clamp V-block. 

4. Pipe mounting lug. 

5. Hex socket head cap screw M6x25 acc. to DIN 912 (2 szt.). 

6. Spring washerq6,1 acc. to DIN 127 (2 szt.). 

7. Flat washer q8,4 acc. to DIN 125 (2 szt.). 

8. Spring washer q8,1 acc. to DIN 127 (2 szt.). 

9. M8 nut acc. to DIN 934 (2 szt.). 

 

Figure 34. Transmitter APR-2000ALW Safety with PCV process connection. Wall and pipe mounting. 
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Differential pressure transmitters APR-2000ALW Safety with process connection of C type can be mounted to 

the pipe using the mounting bracket C2 in the following way: 

 

1. APR-2000ALW Safety with process connection C. 

2. C2 bracket. 

3. V-block. 

4. Pipe mounting lug. 

5. Spring washer q млΦн acc. to DIN 127A (4 pcs). 

6. Screw M10x16 acc. to DIN 933 (4 pcs). 

7. Cƭŀǘ ǿŀǎƘŜǊ q уΦп acc. to DIN 125 (2 pcs). 

8. Spring wasƘŜǊ q уΦм acc. to DIN 127 (2 pcs). 

9. M8 nut acc. to DIN 934 (2 pcs). 

 

Figure 35. Transmitter APR-2000ALW Safety with C type process connection. Mounting on pipe. 
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Differential pressure transmitters APR-2000ALW Safety with process connection of CR type can be mounted to 

the pipe using the mounting bracket C2 in the following way: 

 

1. APR-2000ALW Safety with process connection CR. 

2. C2 bracket. 

3. V-block. 

4. Pipe mounting lug. 

5. Screw M10x16 acc. to DIN 933. 

6. Spring washer q10.2 acc. to DIN 127A (4 pcs). 

7. Cƭŀǘ ǿŀǎƘŜǊ q уΦп ŀŎŎΦ ǘƻ 5Lb мнр όн Ǉcs). 

8. Spring washŜǊ q уΦм ŀŎc. to DIN 127 (2 pcs). 

9. M8 nut acc. to DIN 934 (2 pcs). 

 

Figure 36. Transmitter APR-2000ALW Safety with CR process connection. Mounting on pipe. 
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9.4. Version with distance separator 
 

 
Figure 37. Assembly and mounting of the variant with distance separator. 

List of parts for the PCR version bracket (pipe mounting): 
1. APC-2000ALW Safety with distance separator. 
2. Bracket body. 
3. Bracket pin. 
4. Bracket clamp (bottom). 
5. Bracket clamp (top). 
6. Pipe mounting lug (2 pcs). 
7. Screw M5x10 acc. to DIN 933 (2 pcs). 
8. Screw M5x18 acc. to DIN 933 (2 pcs). 
9. M5 nut acc. to DIN 934 (2 pcs). 
10. Cƭŀǘ ǿŀǎƘŜǊ ǄрΦо ŀcc. to DIN 433 (2 pcs). 
11. Cƭŀǘ ǿŀǎƘŜǊ q 6.4 acc. to DIN 125 (4 pcs). 
12. {ǇǊƛƴƎ ǿŀǎƘŜǊ q сΦм ŀŎŎΦ ǘƻ 5Lb мнт όп ǇŎǎύΦ 
13. M6 nut acc. to DIN 934 (4 pcs). 
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List of parts for the PC version bracket (wall mounting): 
1. APC-2000ALW Safety with distance separator. 
2. Bracket body. 
3. Bracket pin. 
4. Bracket clamp (bottom). 
5. Bracket clamp (top). 
7. Screw M5x10 acc. to DIN 933 (2 pcs). 
8. Screw M5x18 acc. to DIN 933 (2 pcs). 
9. M5 nut acc. to DIN 934 (2 pcs). 
10. Cƭŀǘ ǿŀǎƘŜǊ ǄрΦо ŀŎŎΦ to DIN 433 (2 pcs).  

 

9.5. Rotation of transmitter body 
 

Transmitters APC(R)-2000ALW Safety can be rotated by 330o.  

In order to do so: 

- loosen the screw (item 1) to allow the housing to be rotated; 

- position the transmitter housing as required (item 2); 

- tighten the screw (item 1). 

 

 
Figure 38. Rotation of APC(R)-2000ALW Safety transmitter housing. 
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9.6. Rotation of display 
 

The transmitter gives the possibility of adjusting the display position to the mounting position of the body. 

Access to the extensions (item 2) used to rotate the display is provided after opening the front cover (item 1). 

ThŜ ŘƛǎǇƭŀȅ Ƴŀȅ ōŜ ǊƻǘŀǘŜŘ ōȅ ŀƴ ŀƴƎƭŜ ƻŦ опрϲ ǿƛǘƘ ŀ ǎǘŜǇ ƻŦ мрϲΦ 

 
 

1. Front cover. 

2. Extensions for display rotation. 

3. Local buttons. 

4. Housing. 

Figure 39. Change of display position and access to buttons. 

9.7. Oxygen applications 
 
Oxygen and some other gases are highly explosive when they come into contact with oil, any fats  

and plastics, therefore it is necessary to take the following measures: 

- all components of the measuring system must be cleaned and degreased. 

 

Transmitters APC(R)-2000ALW Safety are available in the version suitable for oxygen measurements. At the 

user's request, a washing certificate (Č 16.9.7) may be issued to confirm the possibility of using pressure and 

differential pressure transmitters in oxygen systems, and the interior of the measurement heads is filled with a 

chemically inert liquid.  

 

9.8. Hydrogen applications 
 
For applications where the process medium contains hydrogen, there is a risk that the hydrogen atoms will 

penetrate through the metal and diaphragm into the sensor chamber. This phenomenon causes false meas-

urement results and, in some cases, it may result in the damage to the sensor.  

For this type of application Aplisens S.A. offers diaphragms coated with Au layer, designed for the measure-

ment of the hydrogen-containing media pressure.  

More information in item (Č 12.5) ά{ǇŜcification of materials coming into contact ǿƛǘƘ ǘƘŜ ǇǊƻŎŜǎǎέΦ  
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10. Environment 
 

10.1. Operating temperature range 
 

APC(R)-2000ALW Safety. Operating temperature range 

Transmitter type. Operating  
temperatures 

APC-2000ALW Safety -40ϲ/ ... +85ϲ/ 

APR-2000ALW Safety -40ϲ/ ... +85ϲ/ 

APC(R)-2000ALW Safety with diaphragm seals -25ϲ/ ... +85ϲ/ 

APR-2000ALW Safety with connection for low pressure gases measurement. -25ϲ/ ... +85ϲ/ 

 

APC-2000ALW Safety Exd -40ϲ/ Χ Ҍ75ϲ/ 

APR-2000ALW Safety Exd -40ϲ/ Χ +75ϲ/ 

APC(R)-2000ALW Safety Exd with diaphragm seals -25ϲ/ ... +75ϲ/ 

 

APC-2000ALW Safety Exi -40ϲ/ Χ  +80ϲ/ 

APR-2000ALW Safety Exi -40ϲ/ Χ Ҍ80ϲC 

APC(R)-2000ALW Safety Exi with diaphragm seals -25ϲ/ ... +80ϲ/ 

APR-2000ALW Safety Exi with connection for low pressure gases measure-
ment. 

-25ϲC ... +80ϲ/ 

 

Special version From -рлϲ/ 

* Please note! Exd transmitters APC(R)-2000ALW Safety have a thermal fuse whƛŎƘ ǘǊƛǇǎ ŀǘ Ҍут ҕ нϲ/Φ 
The exceeding of ǘŜƳǇŜǊŀǘǳǊŜ ŜȄŎŜŜŘƛƴƎ ƻŦ Ҍурϲ/ may result in permanent disconnection of the 
transmitter power supply circuit and the need to repair the transmitter in the service centre. 

Table 22. Operating temperature range. 

10.2. Storage temperature range 
 

APC(R)-2000ALW Safety. Storage temperature range 

Transmitter type. Storage temperatures 

APC-2000ALW Safety -плϲC ... +8рϲC 

APR-2000ALW Safety -плϲC ... +урϲC 

APC(R)-2000ALW Safety with diaphragm seals -25ϲC ... +85ϲC 

APR-2000ALW Safety with connection for low pressure gases measurement. -плϲC ... +урϲC 

 

APC-2000ALW Safety Exd -плϲ/ Χ +трϲC 

APR-2000ALW Safety Exd -плϲ/ Χ Ҍ75ϲC 

APC(R)-2000ALW Safety Exd with diaphragm seals -25ϲC ... +75ϲC 

 

APC-2000ALW Safety Exi -плϲ/ Χ ҌулϲC 

APR-2000ALW Safety Exi -плϲ/ Χ +улϲC 

APC(R)-2000ALW Safety Exi with diaphragm seals -25ϲ/ ... +80ϲ/ 

APR-2000ALW Safety Exi with connection for low pressure gases measure-
ment. 

-25ϲ/ Χ +8лϲC 

 

Special version From -5лϲ/ 

*  Please note! Exd transmitters APC(R)-2000ALW Safety have a thermal fuse which ǘǊƛǇǎ ŀǘ Ҍут ҕ нϲ/Φ 
The exceeding the temperature exceeding of Ҍурϲ/ may result in permanent disconnection of the 
transmitter power supply circuit and the need to repair the transmitter in the service centre. 

Table 23. Storage temperature range. 
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10.3. IP protection rating 
 

APC(R)-2000ALW Safety. IP protection rating 

Transmitter type. IP 

APC-2000ALW Safety 
IP66 
IP67 special version 

APR-2000ALW Safety 
IP66 
IP67 special version 

APC(R)-2000ALW Safety with diaphragm seals 
IP66 
IP67 special version 

APR-2000ALW Safety with connection for low pressure gases measure-
ment. 

IP66 

 

Table 24. IP protection rating. 

 

10.4. Climatic class 
 

APC(R)-2000ALW Safety. Climatic class  

Test basis, standard title Conditions 

EN 60068-2-2:2007, item 3.7 DNV, Dry heat ¢Ŝǎǘ .Σ ¢ Ґ Ҍтлϲ/Σ wI Ґ ƳŀȄ рр҈ 

EN 60068-2-1:2007, item 3.9 DNV, Cold Test A, T = -нрϲ/ 

EN 60068-2-30:2008, item 3.8 DNV, Damp 
heat, cyclic 

Db test, ό¢ Ґ Ҍррϲ/Σ wI Ґ ƳƛƴΦ ф5%, 24 h) x 2 cycles 

EN 60068-2-52:2001, item 3.10 DNV, Salt 
mist, cyclic (sodium chloride solution) 

Kb test (spraying for 2 hΣ ¢ Ґ Ҍнрϲ/Σ ǎǘorage for 7 
ŘŀȅǎΣ ¢ Ґ Ҍплϲ/Σ wI Ґ фо҈ύ Ȅ п Ŏycles, together 28 
days 

 

Table 25. Climatic class. 

 

10.5. Vibration and surge resistance 
 

APC(R)-2000ALW Safety. Vibration and surge resistance. 

Type of 
disturbance 

Standard 
Type of hous-

ing 
Exposure parameters 

Surges EN 60068-2-27 

Stainless steel 
20 g/10 ms; 18 surges (3 per each direction of 
axle) 

AL 
50 g/10 ms; 600 surges (100 per each axle direc-
tion) 

Sinusoidal 
vibrations 

EN 60068-2-6, 
Fc test 

Stainless steel 
ҕ мр mm, 10 Χ 60Hz 
ҕнл m/s2, 60 Χ 1000Hz 

AL 
ҕ ор mm, 10 Χ 60Hz 
ҕрл m/s2, 60 Χ 1000Hz 

 

Table 26. Vibration and surge resistance. 
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10.6. Electromagnetic compatibility 
 

Electromagnetic compatibility acc. to EN 61326-1, EN 61326-2-3 for industrial applications 

Type of disturbance Standard Level 

Electrostatic discharge (ESD) EN 61000-4-2 
contact ҕ с ƪ± 
ŀƛǊ ҕ у ƪ± 

Radiated electromagnetic field EN 61000-4-3 
80 Χ 1000 MHz ς 10 V/m 
1.4 Χ 2 GHz ς 3 V/m 
2 Χ 2.7 GHz ς 1 V/m 

Fast electrical transients (burst) EN 61000-4-4 ҕн ƪ±Σ Lκh 

Surges EN 61000-4-5 ҕ н ƪ±Σ line ς earthing 

Conducted interruptions induced by radio-
frequency fields: 

EN 61000-4-6 0.15 Χ 80 MHz, 3 V 

Emission EN 55011 ол Χ мл00 MHz (group 1, class A) 

 

Table 27. Electromagnetic compatibility. 
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11. Process 
 

11.1. Process temperature limits (applies to the temperature of transmitter components) 
 

Components of transmitter  
APC(R)-2000ALW Safety 

Temperature limits of 

Process Medium 

Separators 

1.4404 (316L) 
Hastelloy C 276 
¢ŜŦƭƻƴϯ 
Nickel 
Titanium 
Tantalum 
Monel 

from -40ϲ/ ǘƻ Ҍурϲ/ 
from -нрϲ/ ǘƻ Ҍурϲ/2) 

from -плϲ/ ǘo +1нлϲ/  
in direct measure-
ments. 
 
!ōƻǾŜ мнлϲ/  
in distance measure-
ments. 
 
 

Diaphragms  

1.4404/1.4435 (316L) 
Hastelloy C 276 
Nickel 
Titanium 
Tantalum 
Monel 
Teflon1) 

Gold1) 

Process  
connections  

1.4404 (316L) 
Hastelloy C 276 

1) Layer sprayed on 316L steel diaphragm.  

2) APR-2000ALW Safety with connection for low pressure gases measurement. 

Table 28. Temperature limit for individual transmitter components. 

 

- The temperature of the measured medium cannot cause an increase in the temperature of the trans-

mitter housing above the temperatures specified in the table; 

- measurement of the medium with temperature above 85ϲ/ is possible only with the use of a separa-

tor, stub with a radiator or impulse tube; 

- the temperature ranges of the measured medium should be observed due to the applied gauge fluid in 

the process connection. Information on gauge fluids is given in section (Č 14.2); 

- for oxygen measurement applications, the guidelines given in item (Č 9.7) άhȄȅƎŜƴ ŀǇǇƭƛŎŀǘƛƻƴέ ǎƘŀƭƭ 

be observed; 

- observe the permissible temperature range for gaskets, given in item (Č 11.2) άhǇŜrating tempera-

ture ranges of gasketsέΦ 
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11.2. Operating temperature ranges of the used gaskets 
 

Sealing material Permissible ranges of operating temperatures*  

NBR from -40ϲ/ ǘƻ ҌурϲC  

HNBR from -плϲ/ ǘƻ Ҍурϲ/ 

PTFE from -плϲ/ ǘƻ ҌурϲC 

EPDM from -40ϲ/ ǘƻ Ҍурϲ/ 

Silicone from -плϲ/ ǘƻ Ҍурϲ/ 

FPM from -нлϲ/ ǘƻ Ҍурϲ/ 

Copper from -30ϲC to +85ϲ/ 
* The permissible operating temperature range depends on the transmitter configuration.  

Table 29. Temperature ranges for the transmitter sealing elements. 

11.3. Specification of allowable pressures 
 

The maximum pressure value for transmitters APC(R)-2000ALW Safety is dependent on the measuring system 
component with the lowest nominal pressure. The relevant data are included in section (Č 8.5) άaeasurement 
ǊŀƴƎŜǎέΦ 
The maximum static pressure is specified on the transmitter nameplate APR-2000ALW Safety. 
For oxygen measurement applications, it shall be necessary to follow the instructions and the values provided  
in section (Č 9.7) άhȄȅƎŜƴ aǇǇƭƛŎŀǘƛƻƴǎέΦ 
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12. Mechanical design 
 

Housing: 
standard version: 

- varnished housing of AL 164 type made of high pressure casting of aluminium alloy ZLD 102; 

- stainless steel housing: acid resistant steel 1.4401 (316). 
Special version: 

- high pressure aluminium alloy casting, varnished; 

- stainless steel 1.4401 (316). 
 
Housing protection rating (acc. to PN-EN60529:2003):  

- IP66; 

- IP67. 
 

The main component of the transmitter is a measuring head with the installed silicon diaphragm. The measur-
ing heads may be equipped with different pressure connections. Inside the head there is ŀ άǇressure ŎƘŀƳōŜǊέ 
filled with gauge fluid. On the side of the measured medium, it is limited by a separating diaphragm welded 
tightly to the head body (differential pressure transmitters have two separating diaphragms for inputs:  
άҌέ ŀƴd ά-έύΦ 

 

12.1. Dimensions of body with pressure process connection 
 
The transmitter height is calculated as a sum of heights of the following elements: 
 

 

 
 

Please note! 
If necessary, the mounting distances essential for installation of the transmitter must be considered. 

 

 
 
Figure 40. Overall dimensions of APC(R)-2000ALW Safety. 

Housing. 

Optionally mounted parts 

such as separators,  

capillary tubes etc. 

Heights of process con-

nection. 
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*33 mm for EXD version 

Figure 41. Diversification of the head body dimensions due to the versions. 
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12.2. Process connections 
 

12.2.1.  Specification of process connections for APC-2000ALW Safety     

 
      

Type M (M20x1.5, qп) 
 

 
Figure 42. Type M connection όaнлȄмΦрΣ qпύ ǿƛǘƘ socket. 

 
Material: 

- standard version: steel 316L; 

- special version: Au ς gold-plated diaphragm; Oxygen ς head suitable for oxygen measurement. 
 

 
 
 
 
 
   Return Č Table 4. Transmitter versions, process connections. 
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Type P (M20x1.5Σ qмнύ 

 
 Figure 43. Type P connection (M20x1.5, qмнύ with socket. 

 
Material: 
- standard version: steel 316L; 

- special version: Hastelloy C 276; Oxygen ς head suitable for oxygen measurement. 
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Type ѹ NPT (ext. ѹ NPT, inner G ѻέύ 
 

 
 

Figure 44. Type ѹ NPT connection (ext. ѹ NPT, inner G ѻ"). 

 
Material: 

- standard version: steel 316L; 

- special version: Hastelloy C 276. 
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Type G ѹά (G ѹΩΩΣ qпύ 

 
Figure 45. Type G ѹ" connectionΣ qп ǿƛǘƘ socket. 

 
Material: 

- standard version: steel 316L; 

- special version: Au ς gold-plated diaphragm; Oxygen ς head suitable for oxygen measurement. 
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Type GP (G ѹ, qмнύ 
 
 

 
Figure 46. Type GP connection (G ѹ Σ qмнύ ǿƛth socket. 

 
Material: 

- standard version: steel 316L; 

- special version: Hastelloy C 276; Oxygen ς head suitable for oxygen measurement. 
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Type CM30x2 (M30x2) 

 
Figure 47. Type CM30x2 connection (M30x2) with socket and ring. 

 
Material: 

- standard version: steel 316L; 

- special version: Hastelloy C 276; Au ς gold-plated diaphragm; 

- sealing: PTFE.  
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Type CG1 (G1έ) 
 

 
 

Figure 48. Type CG1 connection όDмέύ ǿƛǘƘ ǎocket. 

 
Material: 

- standard version: steel 316L; 

- special version: Au ς gold-plated diaphragm. 
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Type G ѻ (G ѻέ qпύ 

 
Figure 49. Type G ѻ connection q4. 

Material ς standard version: steel 316L. 

 

Type CG ѹ (G ѹέύ 

 
Figure 50. Type CGѹ (connection G ѹέ) with socket. 

Material: 

- standard version: steel 316L; 

- special version: Au ς gold-plated diaphragm. 
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Type: RM radiator with M stub M20x1,5 / RG radiator with G ѹ stub 

 
 
Figure 51. Radiator with M20x1,5 or G ѹ stub. 

 
Material ς standard version: steel 316L. 
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12.2.2. Adapters 

 

Material: 

- Steel 316L  

- Brass 

 

- D ѹ ά 

 

 

Figure 52. Adapter G ѹέ. 

 

- w ѹά 

 
Figure 53. Adapter R ѹέ. 
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- ѻ bt¢ 

 
Figure 54. Adapter ѻ bPT. 

 

 

- D ѻ ά 

 
Figure 55Φ !ŘŀǇǘŜǊ D ѻέΦ 
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- ѹ bt¢ F 

 
Figure 56. Adapter ѹ NPT F. 

 

- ѻ bt¢ C 
 
   
  

 
Figure 57Φ !ŘŀǇǘŜǊ ѻ bt¢ CΦ 
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- Elastic tube 
 

 
Figure 58. Elastic tube Ǆ6x1. 
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12.2.3. Specification of process connections for APR-2000ALW Safety  
 

Type P  

 
Figure 59. Type P connection for APR-2000ALW Safety. 

 

* L1 dimension due to different values depending on the version is shown in Č Table 30. 

 
Material: 

- standard version: steel 316L; 

- special version: Au. 
 

Return Č Table 4. Transmitter versions, process connections. 
 
 


















































































































































































































































