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The Frequency Transmitter Type 9146 is an associated apparatus as well as a nonincendive 
apparatus and provides intrinsically safe connections for one (or two) field devices located in 
Class I, II, III, Division 1, Group A-G or Class I, Zone 0 [AEx ia] Group IIC, hazardous locations 
according to NEC Article 504/505 as listed below. 

Frequency Transmitter Type 9146/a0-1b-1c 

a = numeral 1 or 2 for number of channels 
b = numeral 0,1, 5 or 9 for analogue- / digital output 
c = numeral 1 or 2 for limit contact  

Entity parameters for wiring configurations are as follows: 
    Lo Lo Co Co   

Terminal  
10, 11, 14, 15  

VOC 

[V] 
ISC 

[mA]
PO 

[mW] 
CL.I, Div.1, A,B /
Zone 0, GP.IIC 

CL.I, Div.1, C-G /
Zone 0, GP.IIB 

CL.I, Div.1,A,B / 
Zone 0, GP.IIC 

CL.I, Div.1, C-G /
Zone 0, GP.IIB 

Vmax Imax

Any combination 10,5 23,4 61,4 63 mH 230 mH 2,41 µF 16,8 µF - - 

 

Notes: 
1. For Connections refer to chapter 7 of Operation instruction ID-No. 9146 6 031 001 0. 

2. Intrinsically safe apparatus may be switches, thermocouples, LEDs, RTDs or an FM Approved 
System or Entity device connected in accordance with the manufacturer´s installation 
instructions. 

3. For Entity concept use the appropriate parameters to ensure the following: 
  Vt  or  VOC  ≤  Vmax  Co, Ca  ≥  Ci + Cleads  Po  ≤  Pi 
  It  or  ISC  ≤  Imax  Lo, La   ≥  Li + Lleads 

4. Electrical apparatus connected to an intrinsically safe system should not use or generate 
voltages > 250 V (Umax). 

5. Installation should be in accordance with Article 504/505 of the National Electrical Code, 
ANSI/NFPA 70 and ANSI/ISA RP 12.06.01. 

6. Installation in Canada should be in accordance with the Canadian Electrical Code, CSA C22.1, 
Part 1, Appendix F. 

7. Use a general purpose enclosure meeting the requirements of ANSI/ISA S82.02.01 for use in 
non-hazardous or Class I, Division 2, hazardous (classified) locations. 

8. Use an FM Approved Dust-ignition proof enclosure appropriate for environmental protection in 
Class II, Division 1, Groups E,F and G; and Class III, hazardous (classified) locations. 

9. Each channel shall be installed within a separately shielded cable or a single cable with a 
separate shield for each channel. 

10. These modules are to be mounted on DIN rail, DIN rail with pac-Bus (type 9194) or pac-Carrier 
(type 9195).The field wiring in any case is connected to the IS pac device terminals. 

11. Ambient temperature: -20°C … + 70°C  (any mounting position) 
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The Transmitter Supply Unit Type 9162/13-11-1* is an associated apparatus as well as a nonincendive apparatus 
for installation in non-hazardous, Class I, Division 2 or Zone 2 hazardous (Classified) Locations and provides 
intrinsically safe connections for one field device located in Class I, II, III, Division 1, Group A-G or Class I, Zone 1 
[AEx ib] Group IIC, hazardous locations according to NEC Article 504/505 as listed below. 

 
Hazardous area: Class I, II, III; Div. 1; Group A-G or Class I; Zone 1; Group IIC/IIB Hazardous Locations 
Safe area:  Non-hazardous, Division 2 or Zone 2 Hazardous (Classified) Locations 
 
Transmitter Supply Unit Type 9162/13-11-1f 
f = numeral 2 or 4 for special function 
 

Entity parameters for wiring configurations are as follows: 

    Lo Lo Co Co   

 VOC 

[V] 
ISC 

[mA] 
PO 

[mW] 
CL.I, Div.1, A,B / 
Zone 0, GP.IIC 

CL.I, Div.1, C-G / 
Zone 0, GP.IIB 

CL.I, Div.1,A,B / 
Zone 0, GP.IIC 

CL.I, Div.1, C-G / 
Zone 0, GP.IIB 

Vmax 

[V] 
Imax 

[mA] 

for 2-wire transmitter 27.0 87.9 574 2.3 mH 14 mH 90 nF 705 nF - - 

for 3-wire transmitter 27.0 88.3 574 2.3 mH 14 mH 90 nF 705 nF - - 

active current source 4.1 - - - - - - 30 100 

 

Notes: 

1. For Connections refer to chapter 7 of Operation instruction ID-No. 9162 6 031 001 0 

2. Intrinsically safe apparatus may be switches, thermocouples, LEDs, RTDs or an FM Approved System or Entity 
device connected in accordance with the manufacturer´s installation instructions. 

3. For Entity concept use the appropriate parameters to ensure the following: 
  Vt or  VOC  ≤  Vmax  Co, Ca  ≥  Ci + Cleads  Po  ≤  Pi 
  It  or  ISC  ≤  Imax  Lo, La   ≥  Li + Lleads 

4. Electrical apparatus connected to an intrinsically safe system should not use or generate voltages > 250 V (Umax). 

5. Installation should be in accordance with Article 504/505 of the National Electrical Code, ANSI/NFPA 70 and 
ANSI/ISA RP 12.06.01 

6. Installation in Canada should be in accordance with the Canadian Electrical Code, CSA C22.1, Part 1, Appendix F. 

7. Use a general purpose enclosure meeting the requirements of IEC 61010-1 for use in non-hazardous or Class I, 
Division 2, hazardous (classified) locations. 

8. Use an FM Approved Dust-ignition proof enclosure appropriate for environmental protection in Class II, Division 1, 
Groups E,F and G; and Class III, hazardous (classified) locations. 

9. Each channel shall be installed within a separately shielded cable or a single cable with a separate shield for each 
channel. 

10. These modules are to be mounted on DIN rail, DIN rail with pac-Bus (type 9194) or pac-Carrier (type 9195). 
The field wiring in any case is connected to the ISpac device terminals. 

11. Ambient temperature: -20 °C … +70 °C  (any mount ing position) 
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The Transmitter Supply Unit Type 9162/13-11-6* is a nonincendive apparatus located in a non-hazardous 
or Class I, Division 2 or Zone 2 hazardous location. 
 
 
Transmitter Supply Unit Type 9162/13-11-6f 
f = numeral 2 or 4 for special function 
 

Electrical parameters for wiring configurations are as follows: 

Function Terminals Un  (V DC) In  (mA DC) 

Power Supply 7 (+); 9 (–) or pac-bus 1(+), 2(-) 24  (18 ... 31.2) 85 

Output  circuits 1, 2 (common),  
3, 2 (common)  

Rload < 600 Ω 
Rload < 350 Ω 

0/4 to 20 

Error indicator circuit, LF 8, 9 (-) or pac-bus 3, 4 30 100 

Limit value  A 
contacts:  B 

4, 6 (common) 
5, 6 (common) 

± 30 100 

Configuration Interface plug connector V401 (accessible behind front cover) ± 15 10 

Input circuit,  
passive 2-wire transmitter 

12 (+), 11 (-) 16 V (@ 20mA) 0 to 20 

Input circuit,  
passive 2-wire transmitter 

12 (+), 10 (signal), 11 (-) 16 V (@ 20mA) 0 to 20 

Input circuit,  
active current source 

10 (+), 11 (-) 
≤ 30 

RI = 30 Ω 
≤100  

0 to 20 

 

 

Notes: 

1. For Connections refer to chapter 7 of Operation instruction ID-No. 9162 6 031 002 0. 

2. Installation should be in accordance with Article 501/505 of the National Electrical Code, ANSI/NFPA 70 and 
ANSI/ISA RP 12.06.01 

3. Installation in Canada should be in accordance with the Canadian Electrical Code, CSA C22.1, Part 1, Appendix F. 

4. Use a general purpose enclosure meeting the requirements of IEC 61010-1 for use in non-hazardous or Class I, 
Division 2, hazardous (classified) locations. 

5. Use an FM Approved Dust-ignition proof enclosure appropriate for environmental protection in Class II, Division 1, 
Groups E, F and G; and Class III, hazardous (classified) locations. 

6. These modules are to be mounted on DIN rail, DIN rail with pac-Bus (type 9194) or pac-Carrier (type 9195). 
The field wiring in any case is connected to the ISpac device terminals. 

7. Ambient temperature: -20 °C…+70 °C  (any mounting position) 

Transmitter Supply Unit with limit values 
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The Resistance Isolator Type 9180 is an associated apparatus as well as a nonincendive apparatus 
and provides intrinsically safe connections for one (or two) field devices located in Class I, II, III, 
Division 1, Group A-G or Class I, Zone 0 [AEx ia] Group IIC, hazardous locations according to NEC 
Article 504/505 as listed below. 

Resistance Isolator Type 9180/ab-77-11 

a = numeral 1 or 2 for number of channels 
b = numeral 0 or 1 for measuring range 

Entity parameters for wiring configurations are as follows: 

    Lo Lo Co Co   
Terminal 
 10 - 15 

VOC 

[V] 
ISC 

[mA] 
PO 

[mW] 
CL.I, Div.1, A,B /
Zone 0, GP.IIC 

CL.I, Div.1, C-G /
Zone 0, GP.IIB 

CL.I, Div.1,A,B / 
Zone 0, GP.IIC 

CL.I, Div.1, C-G /
Zone 0, GP.IIB 

Vmax Imax

Any 
combination 

6,5  16,5  27  120 mH 450 mH 25 µF 570 µF - - 
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Notes: 

1. For Connections refer to chapter 7 of Operation instruction ID-No. 9180 6 031 001 0 
2. Intrinsically safe apparatus may be switches, thermocouples, LEDs, RTDs or an FM Approved 

System or Entity device connected in accordance with the manufacturer´s installation 
instructions. 

3. For Entity concept use the appropriate parameters to ensure the following: 
  Vt  or  VOC  ≤  Vmax  Co, Ca  ≥  Ci + Cleads  Po  ≤  Pi 
  It  or  ISC  ≤  Imax  Lo, La   ≥  Li + Lleads 

4. Electrical apparatus connected to an intrinsically safe system should not use or generate 
voltages > 250 V (Umax). 

5. Installation should be in accordance with Article 504/505 of the National Electrical Code, 
ANSI/NFPA 70 and ANSI/ISA RP 12.06.01 

6. Installation in Canada should be in accordance with the Canadian Electrical Code, CSA C22.1, 
Part 1, Appendix F. 

7. Use a general purpose enclosure meeting the requirements of ANSI/ISA S82.02.01 for use in 
non-hazardous or Class I, Division 2, hazardous (classified) locations. 

8. Use an FM Approved Dust-ignition proof enclosure appropriate for environmental protection in 
Class II, Division 1, Groups E, F and G; and Class III, hazardous (classified) locations. 

9. Each channel shall be installed within a separately shielded cable or a single cable with a 
separate shield for each channel. 

10. These modules are to be mounted on DIN rail, DIN rail with pac-Bus (type 9194) or pac-Carrier 
(type 9195). The field wiring in any case is connected to the IS pac device terminals. 

11. Ambient temperature: -20 °C … +70 °C  (any mounting position) 
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Auxiliary power input Function Terminal 

24 V dc (20 V … 35 V dc) 
67 mA (at 24 V) 

+ 24 V 
0 V 

1 
2 

 
 

 
 
 
 
 
 
 
 

Ex ia and Ex op is circuits for use in: Class I, II, III; Div. 1; Group A-G or Class I; Zone 0; Group IIC/IIB Hazardous Locations 
Installation of apparatus in:  Non-hazardous, Class I, Div. 2, Class I, Zone 1 Hazardous (Classified) Locations 
 
The Fiber Optic Isolating Repeater Type 9186 is an explosion protected apparatus for installation in Class I, Zone 1 or Class I, Div. 2 
hazardous (Classified) locations and provides intrinsically safe connections for field circuits located in Class I, II, III, Division 1, Group A-
G or Class I, Zone 0 [Aex/Ex ia] Group IIC and optical intrinsically safe connections for circuits located in Class I, II, III, Division 1, 
Group A-G or Class I, Zone 0 [Aex/Ex op is] Group IIC, hazardous (classified) locations according to NEC Article 504/505 as listed 
below. 
 
Fiber Optic Isolating Repeater Type 9186/12-a1-1b 

a = numeral 1 for optical interface 850nm 
b = numeral 0 or 1 for fault monitoring:  0 – without;  1 - relay 
 
Entity parameters for wiring configurations are as follows 

    Lo Lo Co Co   

 
connector  

VOC 

[V] 
ISC 

[mA] 
PO 

[mW] 
CL.I, Div.1, A,B /
Zone 0, GP.IIC 

CL.I, Div.1, C-G /
Zone 0, GP.IIB 

CL.I, Div.1,A,B /
Zone 0, GP.IIC 

CL.I, Div.1, C-G / 
Zone 0, GP.IIB 

Vmax 

[V] 
Imax 

X1 3.70 148 137 1,3 mH 7 mH 100 µF 1000 µF ± 4.2 - 

LF - - - - - - - 24 600 

TD-A,  
TD-B 

n.a. n.a. 15 
(optical) 

n.a. n.a. n.a. n.a. n.a. n.a. 

 
Notes: 

1. Intrinsically safe apparatus may be switches, thermocouples, LEDs, RTDs or an FM Approved System or  
Entity device connected in accordance with the manufacturer’s installation instructions. 

2. For Entity concept use the appropriate parameters to ensure the following: 
   Vt  or  VOC  ≤  Vmax  Co, Ca  ≥  Ci + Cleads  Po  ≤  Pi 
   It  or  ISC  ≤  Imax  Lo, La   ≥  Li + Lleads 

3. Electrical apparatus connected to an intrinsically safe system should not use or generate voltages > 250 V (Umax). 

4. If using in hazardous areas classified Zone 1 the Ex e terminals 1 and 2 for the power supply may not be connected or 
disconnected with the circuit electrically live. After switching off the supply voltage, wait 1 minute before disconnecting the cables 
from the unit. Use only insulated wire end ferules. The insulations sleeves need to be fit into the opening of the terminal in order 
to ensure a minimum distance of 3mm between the conductive parts of the wires.  

5. Installation should be in accordance with Article 504/505 of the National Electrical Code, ANSI/NFPA 70 and ANSI/ISA RP 12.06.01 

6. Installation in Canada should be in accordance with the Canadian Electrical Code, CSA C22.1, Part 1, Appendix F. 

7. Use a certified enclosure meeting the requirements of the application for use in Class I, Zone 1 hazardous (Classified) Locations. 

8. Use a general purpose enclosure meeting the requirements of ANSI/ISA S82.02.01 for use in non-hazardous or  
Class I, Division 2, or Class I, Division 1, hazardous (Classified) locations. 

9. Use an FM Approved Dust-ignition proof enclosure appropriate for environmental protection in Class II, Division 1,  
Groups E, F and G; and Class III, hazardous (Classified) locations. 

10. Each channel shall be installed within a separately shielded cable or a single cable with a separate shield for each channel. 

11. These modules are to be mounted on DIN rail 

12. Ambient temperature: -20°C … +65°C  (any mounting position) 
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