
GEH-6725R

Mark* VIe and Mark VIeS Control Systems
Equipment in Hazardous Locations (HazLoc)
Instruction Guide

Sept 2020

Public Information





















Safety Symbol Legend

Warning

Indicates a procedure or condition that, if not strictly observed, could result in
personal injury or death.

Caution

Indicates a procedure or condition that, if not strictly observed, could result in damage
to or destruction of equipment.

Attention

Indicates a procedure or condition that should be strictly followed to improve these
applications.

Hazardous Location Safety Warnings

Warning

Explosion hazard – do not connect or disconnect modules, connectors, cables, or
terminal board wiring while circuits are energized unless the area is known to be
non-hazardous.

Warning

Explosion hazard – substitution of any components may impair suitability for Class I,
Division 2.

Warning

Do not assume any cable or circuitry is without power if one end of that cable could be
connected to a power source. To prevent accidental electrical shock, do not touch any
circuitry or bare wire without first ensuring that it does not carry electricity. When
testing for the presence of electricity and when measuring any electrical circuit, use
only the equipment approved for contact with those voltage levels.
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1 General Instructions
1.1 Introduction
This document is provided for use in parallel with the installation and operating instructions provided for each system when
equipment is applied in hazardous (classified) locations (HazLoc).

For more information, refer to the following related documents:

GEH-6703 ToolboxST* User Guide for Mark Controls Platform

GEH-6723 Mark* VIeS Safety Control Functional Safety Instruction Guide

GEH-6721_Vol_I Mark VIe and Mark VIeS Controls System Guide

GEH-6721_Vol_II Mark VIe and Mark VIeS Controls Volume II: General-purpose Applications

Attention

The information in this document applies to the overall Mark* VIe control system or
Mark VIeS Functional Safety System control products; however, your application may
not be licensed to access full system capability and I/O packs as described in this
document. For example, the Mark VIeS Functional Safety System for General
Markets only utilizes the following I/O packs:

•• Analog I/O (YAIC)

•• Universal Analog (YUAA)

•• Vibration Input Monitor (YVIB)

•• Relay Output (YDOA)

•• Discrete Contact Input (YDIA)

•• Power Distribution System Diagnostics (PPDA)

•• Serial Modbus Communication (PSCA)

•• Mark VIeS Safety Controller (UCSCS2x)

•• Mark VIe Controller for Gateway (UCSCH1x)
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Intrinsic Safety

• Selected intrinsically safe apparatus must be third-party listed as intrinsically safe for the application, and have
intrinsically safe entity parameters conforming to the entity parameters specified for the associated apparatus.

• Capacitance and inductance of the field wiring from intrinsically safe apparatus to the associated apparatus shall be
calculated and must be included in the system calculations. Cable capacitance, Ccable, plus intrinsically safe equipment
capacitance, Ci, must not exceed the capacitance, Ca or Co, specified for the associated apparatus. The same applies for
inductance (Lcable, Li, and La or Lo, respectively). Where the cable capacitance and inductance per foot are not known,
the following values shall be used: Ccable =60 pF/ft, Lcable = 0.2 μH/ft.

• Field wiring terminals are intended for the connection of copper conductors with the insulation locally removed and
without the addition of intermediate parts other than those replicating the form of a bare conductor, such as a ferrule.

• For thermocouple and RTD field wiring terminals:
− Only resistive simple apparatus shall be connected.
− Each cable used to connect the simple apparatus must have suitable insulation as required by the applicable local

electrical codes.
− The maximum cable length connecting each thermocouple to the device shall not exceed 304.8 m (1,000 ft).

• Adhere to the following warning for hazardous locations:

Warning

Explosion Hazard — Do not connect or disconnect modules, connectors, cables, fuses,
or terminal board wiring, or operate power distribution switches while circuits are
energized unless the area is known to be non-hazardous.

Explosion Hazard — Substitution of any components may impair suitability for Class
I, Division 2.
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1.3 Wire Size and Screw Torques
Euro Style Box-type Terminal Blocks

Item Min Nominal Max Units
Wire Size 24 — 12 AWG
Screw Torque — 4 — in-lb
Screw Torque — 0.45 — Nm

Box-type Terminal Blocks

Note Use only copper conductors rated 90 °C (194 °F) minimum up to 60 °C (140 °F) product ambient and 105 °C (221 °F)
minimum above 60 °C (140 °F).
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Barrier-type Terminal Blocks

Item Min Nominal Max Units
Wire Size 22 — 12 AWG
Screw Torque — 9.6 — in-lb
Screw Torque — 1.1 — Nm

Barrier-type Terminal Blocks

Note Use only copper conductors rated 90 °C (194 °F) minimum up to 60 °C (140 °F) product ambient and 105 °C (221 °F)
minimum above 60 °C (140 °F).
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1.4 Equipment Markings
Hazardous location certifications vary, depending on the equipment release date and energy limiting characteristics. The
following are actual size examples of HazLoc labels for control system equipment.

IND. CONT. EQ. FOR HAZ. LOC.
13EN

E207685

336A4940 LAP51

Power Supply : 28 V dc, 0.78 A dc
Analog In : -10 to +10 V dc , 0 to 20 mA dc
Thermocouple : -16 to +63 mV dc
RTD: 0 to 0.7 V dc, 1 mA dc
Analog Out : 0 to 16.3 V dc, 0 to 20 mA dc
Analog Transmitter Power : 24 V dc , 21 mA dc

IS220PCLAH1B
Use with accessories: IS210SCLSH1A, IS200SCLTH1A
See GEH-6725 for instructions / Voir GEH-6725 pour obtenir des instructions

Class I , Div. 2, Groups A ,B,C,D T 4
Class I , Zone 2, AEx nA nC [nC ] IIC T 4, Ex nA nL [nL] IIC T 4 Gc X
Ex ic nA [ic] IIC T 4 Gc

GE Drives and Controls , Inc ., 1501 Roanoke Blvd., Salem, Virginia, 24153, USA

-30°C < Ta < 65°C

Listed equipment

Accessories

Instructions

US & CAN Class I Div 2 marking

EU Zone 2 marking

II 3 G 
DEMKO 13 ATEX 1214780 X 

Temperature rating

Electrical rating

Manufacturer’s name and address

US & CAN Class I Zone 2 marking

Label part number

UL Canadian /US Marking
UL Product Identity

UL Control Number
UL File Number

ATEX Marking

ATEX Certificate Number

ART Rev 0 Label artwork revision

Example HazLoc Label on I/O Pack

Example Accessory HazLoc Label
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2.1.2 Electrical Ratings
Power Supply UCSD Controller

Item Min Nominal Max Units
Voltage 18.0 24.0/28.0 30.0 V dc
Current — — 1.1 A dc

Power Supply UCSC Controller

Item Min Nominal Max Units
Voltage 18.0 24.0/28.0 30.0 V dc
Current — — 1.1 A dc

Power Supply UCEC Module

Item Min Nominal Max Units
Voltage 18.0 24.0/28.0 30.0 V dc
Current — — 1.5 A dc

Power Supply UCSB Controller

Item Min Nominal Max Units
Voltage 27.4 28.0 28.6 V dc
Current — — 1.1 A dc

Power Supply UCSA Controller

Item Min Nominal Max Units
Voltage 27.4 28.0 28.6 V dc
Current — — 0.62 A dc
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2.2 ESWx Industrial Ethernet Switch
Industrial Ethernet Switches Approved for Use in Hazardous Locations

Model # of Copper Ports,
10/100 base T

# of Multi-mode
Fiber-optic Uplinks,

100 base FX

# of Single-mode
Fiber-optic Uplinks,

100 base FX
IS420ESWAH1A
IS421ESWAH1A (conformal coated)

8

1 —

IS420ESWAH2A
IS421ESWAH2A (conformal coated)

2 —

IS420ESWAH3A
IS421ESWAH3A (conformal coated)

— —

IS420ESWAH4A — 1
IS420ESWAH5A — 2
IS420ESWBH1A
IS421ESWBH1A (conformal coated)

16

1 —

IS420ESWBH2A
IS421ESWBH2A (conformal coated)

2 —

IS420ESWBH3A
IS421ESWBH3A (conformal coated)

— —

IS420ESWBH4A — 1
IS420ESWBH5A — 2

2.2.1 Electrical Ratings
Power Supply

Item Min Nominal Max Units
Voltage 22.5 24.0 / 28.0 28.6 V dc
Current — — 1 A dc
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Notes
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3.1.3 Intrinsic Safety “ic”
Wiring Diagram

ASSOCIATED APPARATUS
ANALOG OUTPUTS

INTRINSICALLY SAFE 
APPARATUS WITH ENTITY 

PARAMETERS:

Vmax => Voc
Imax => Isc

Pi => Po
Ci + Ccable <= Ca
Li + Lcable <= La

+

-

Hazardous (Classified) Location
Class I, Division 2, Groups A, B, C, and D

Class I, Zone 2, Group IIC
ATEX Zone 2, Group IIC

Nonhazardous Location
or

Hazardous (Classified) Location
Class I, Division 2, Groups A, B, C, and D

Class I, Zone 2, Group IIC
ATEX Zone 2, Group IIC

Entity Parameters

Analog Outputs Value Unit
Voc or Uo 28.6 V
Isc or Io 22.4 mA
Po 0.64 W
Ca or Co 0.26 uF
La or Lo 100 mH

Note Analog outputs may be used with non-sparking (nA) devices using appropriate Class I Division 2 or Zone 2 wiring
practices.

Field Terminals

Accessory TB Name (+) Terminal Name (-)Terminal

STAI Signal 1 TB1.45 Return 1 TB1.46

STAI Signal 2 TB1.47 Return 2 TB1.48

TBAI Signal 1 TB2.45 Return 1 TB2.46

TBAI Signal 2 TB2.47 Return 2 TB2.48
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Note 1. BAPA pressure inputs and sensor power outputs may be used with non-sparking (nA) devices using appropriate
Class I Division 2 or Zone 2 wiring practices.

Note 2. Set jumpers JP1 – JP18 on SAMB accessory terminal board to the PCB position.

Note 3. he Analog Processor, IS410BAPBH1A (comprised of IS400BAPBH1A and IS400BBAAH2A), and the
IS210SAMBH1A terminal board should only be powered by the ISxxxJPDHG1A distribution board, which is a limited
voltage limited current (LVLC) circuit, or similar.

Entity Parameters

Pressure Inputs Value Unit Sensor Power Outputs Value Unit
Vmax 25 V Voc or Uo 25 V
Imax 4.3 mA Isc or Io 4.3 mA
Pi 108 mW Po 108 mW
Ci 0.011 uF Ca or Co 0.4 uF
Li 0 mH La or Lo 100 mH

Field Terminals

Name (+) Terminal Name (-) Terminal

SIG1 TB1A.2 RET1 TB1A.4

SIG2 TB1A.6 RET2 TB1A.8

SIG3 TB1A.10 RET3 TB1A.12

SIG4 TB1A.14 RET4 TB1A.16

SIG5 TB1A.18 RET5 TB1A.20

SIG6 TB1A.22 RET6 TB1A.24

SIG7 TB1B.26 RET7 TB1B.28

SIG8 TB1B.30 RET8 TB1B.32

SIG9 TB1B.34 RET9 TB1B.36

SIG10 TB1B.38 RET10 TB1B.40

SIG11 TB1B.42 RET11 TB1B.44

SIG12 TB1B.46 RET12 TB1B.48

SIG13 TB1C.50 RET13 TB1C.52

SIG14 TB1C.54 RET14 TB1C.56

SIG15 TB1C.58 RET15 TB1C.60

SIG16 TB1C.62 RET16 TB1C.64

SIG17 TB1C.66 RET17 TB1C.68

SIG18 TB1C.70 RET18 TB1C.72

28 GEH-6725R GEH-6725 Mark VIe and Mark VIeS Controls Equipment HazLoc
Public Information





Note Analog outputs may be used with non-sparking (nA) devices using appropriate Class I Division 2 or Zone 2 wiring
practices.

Field Terminals
Accessory TB Name (+) Terminal Name (-) Terminal
STAO Signal 1 TB1.1 Return 1 TB1.2
STAO Signal 2 TB1.3 Return 2 TB1.4
STAO Signal 3 TB1.5 Return 3 TB1.6
STAO Signal 4 TB1.7 Return 4 TB1.8
STAO Signal 5 TB1.9 Return 5 TB1.10
STAO Signal 6 TB1.11 Return 6 TB1.12
STAO Signal 7 TB1.13 Return 7 TB1.14
STAO Signal 8 TB1.15 Return 8 TB1.16
TBAO Signal 1 TB1.1 Return 1 TB1.2
TBAO Signal 2 TB1.3 Return 2 TB1.4
TBAO Signal 3 TB1.5 Return 3 TB1.6
TBAO Signal 4 TB1.7 Return 4 TB1.8
TBAO Signal 5 TB1.9 Return 5 TB1.10
TBAO Signal 6 TB1.11 Return 6 TB1.12
TBAO Signal 7 TB1.13 Return 7 TB1.14
TBAO Signal 8 TB1.15 Return 8 TB1.16
TBAO Signal 9 TB1.17 Return 9 TB1.18
TBAO Signal 10 TB1.19 Return 10 TB1.20
TBAO Signal 11 TB1.21 Return 11 TB1.22
TBAO Signal 12 TB1.23 Return 12 TB1.24
TBAO Signal 13 TB2.25 Return 13 TB2.26
TBAO Signal 14 TB2.27 Return 14 TB2.28
TBAO Signal 15 TB2.29 Return 15 TB2.30
TBAO Signal 16 TB2.31 Return 16 TB2.32
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3.4.3 Intrinsic Safety “ic” for Thermocouple Inputs
Wiring Diagram

ASSOCIATED APPARATUS
THERMOCOUPLE INPUTS

INTRINSICALLY SAFE 
APPARATUS WITH ENTITY 

PARAMETERS:

Vmax => Voc
Imax => Isc

Pi => Po
Ci + Ccable <= Ca
Li + Lcable <= La

OR
SIMPLE APPARATUS

-BIAS

+BIAS

-

+

Hazardous (Classified) Location
Class I, Division 2, Groups A, B, C, and D

Class I, Zone 2, Group IIC
ATEX Zone 2, Group IIC

Nonhazardous Location
or

Hazardous (Classified) Location
Class I, Division 2, Groups A, B, C, and D

Class I, Zone 2, Group IIC
ATEX Zone 2, Group IIC

+

-

Entity Parameters

Thermocouple Inputs Value Unit
Voc or Uo 0.5 V
Isc or Io 25 nA
Po 13 nW
Ca or Co 1000 uF
La or Lo 100 mH

Note 1. This associated apparatus may also be connected to simple apparatus as defined in Article 504.2 and installed and
temperature classified in accordance with Article 504.10(B) of the National Electrical Code (ANSI/NFPA 70), or other local
codes, as applicable.

Note 2. Only resistive simple apparatus (such as thermocouples) shall be connected to thermocouple inputs

Note 3. Each cable used to connect the simple apparatus must have suitable insulation as required by the applicable local
electrical codes.

Note 4. The maximum cable length connecting each thermocouple to the device shall not exceed 1000 ft.
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Field Terminals
Accessory TB Name (-) Terminal Name (+)Terminal

SCLS

TC1H TB1B.25 TC1L TB1B.26
TC2H TB1B.27 TC2L TB1B.28
TC3H TB1B.29 TC3L TB1B.30
TC4H TB1B.31 TC4L TB1B.32
TC5H TB1B.33 TC5L TB1B.34
TC6H TB1B.35 TC6L TB1B.36
TC7H TB1B.37 TC7L TB1B.38
TC8H TB1B.39 TC8L TB1B.40

SCLT

TC9H TB1.1 TC9L TB1.2
TC10H TB1.3 TC10L TB1.4
TC11H TB1.5 TC11L TB1.6
TC12H TB1.7 TC12L TB1.8
TC13H TB1.9 TC13L TB1.10
TC14H TB1.11 TC14L TB1.12
TC15H TB1.13 TC15L TB1.14
TC16H TB1.15 TC16L TB1.16

3.4.4 Intrinsic Safety “ic” for RTD Inputs
Wiring Diagram

ASSOCIATED APPARATUS
RTD INPUTS

Hazardous (Classified) Location
Class I, Division 2, Groups A, B, C, and D

Class I, Zone 2, Group IIC
ATEX Zone 2, Group IIC

INTRINSICALLY SAFE 
APPARATUS WITH ENTITY 

PARAMETERS:

Vmax => Voc
Imax => Isc

Pi => Po
Ci + Ccable <= Ca
Li + Lcable <= La

OR
SIMPLE APPARATUS

+

-

S

Nonhazardous Location
or

Hazardous (Classified) Location
Class I, Division 2, Groups A, B, C, and D

Class I, Zone 2, Group IIC
ATEX Zone 2, Group IIC

Entity Parameters

RTD Inputs Value Unit

Voc or Uo 15 V

Isc or Io 1.0 mA

Po 15 mW

Ca or Co 3 uF

La or Lo 100 mH
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Note 1. This associated apparatus may also be connected to simple apparatus as defined in Article 504.2 and installed and
temperature classified in accordance with Article 504.10(B) of the National Electrical Code (ANSI/NFPA 70), or other local
codes, as applicable.

Note 2. Only resistive simple apparatus (such as RTDs) shall be connected to RTD inputs.

Note 3. Each cable used to connect the simple apparatus must have suitable insulation as required by the applicable local
electrical codes.

Note 4. The maximum cable length connecting each RTD to the device shall not exceed 1000 ft.

Field Terminals
Accessory TB Name (+) Terminal Name (S) Terminal Name (-)Terminal

SCLS

RTDEXC1 TB1C.49 RTDSIG1 TB1C.50 RTDRET1 TB1C.51
RTDEXC2 TB1C.52 RTDSIG2 TB1C.53 RTDRET2 TB1C.54
RTDEXC3 TB1C.55 RTDSIG3 TB1C.56 RTDRET3 TB1C.57
RTDEXC4 TB1C.58 RTDSIG4 TB1C.59 RTDRET4 TB1C.60
RTDEXC5 TB1C.61 RTDSIG5 TB1C.62 RTDRET5 TB1C.63
RTDEXC6 TB1C.64 RTDSIG6 TB1C.65 RTDRET6 TB1C.66
RTDEXC7 TB1C.67 RTDSIG7 TB1C.68 RTDRET7 TB1C.69
RTDEXC8 TB1C.70 RTDSIG8 TB1C.71 RTDRET8 TB1C.72
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3.4.5 Intrinsic Safety “ic” for Analog Outputs
Wiring Diagram

ASSOCIATED APPARATUS
ANALOG OUTPUTS

INTRINSICALLY SAFE 
APPARATUS WITH ENTITY 

PARAMETERS:

Vmax => Voc
Imax => Isc

Pi => Po
Ci + Ccable <= Ca
Li + Lcable <= La

+

-

Hazardous (Classified) Location
Class I, Division 2, Groups A, B, C, and D

Class I, Zone 2, Group IIC
ATEX Zone 2, Group IIC

Nonhazardous Location
or

Hazardous (Classified) Location
Class I, Division 2, Groups A, B, C, and D

Class I, Zone 2, Group IIC
ATEX Zone 2, Group IIC

Entity Parameters

Analog Outputs Value Unit
Voc or Uo 28.6 V
Isc or Io 22.4 mA
Po 0.64 W
Ca or Co 0.26 uF
La or Lo 100 mH

Note Analog outputs may be used with non-sparking (nA) devices using appropriate Class I Division 2 or Zone 2 wiring
practices.

Field Terminals
Accessory TB Name (+) Terminal Name (-)Terminal
SCLS OP1 TB1A.21 OR1 TB1A.22

SCLT

OP2 TB1.37 OR2 TB1.38
OP3 TB1.39 OR3 TB1.40
OP4 TB1.41 OR4 TB1.42
OP5 TB1.43 OR5 TB1.44
OP6 TB1.45 OR6 TB1.46
OP7 TB1.47 OR7 TB1.48
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3.5 PCNO CANopen® Master Gateway Module
The following I/O pack and terminal board combinations are approved for use in hazardous locations:

• CANopen I/O pack IS220PCNOH1A or IS220PCNOH1B with accessory ID board IS200SPIDG1A

3.5.1 Electrical Ratings
Power Supply

Item Min Nominal Max Units
Voltage 27.4 28.0 28.6 V dc

Current — — 0.17 A dc

3.6 PDIA and YDIA Discrete Input Modules
The following I/O pack and terminal board combinations are approved for use in hazardous locations:

• Mark VIe Discrete I/O pack IS220PDIAH1A
with terminal boards (accessories) IS200STCIH1A, IS200STCIH2A, IS200STCIH8A, IS200TBCIH2C, or
IS200TBCIH4C

• Mark VIe Discrete I/O pack IS220PDIAH1B
with terminal boards (accessories) IS200STCIH1A, IS200STCIH2A, IS200STCIH8A, IS200TBCIH2C,
IS400TBCIH2C, IS200TBCIH4C, IS400STCIH1A, IS400STCIH2A, or IS400STCIH8A

• Coated Mark VIe Discrete I/O pack IS221PDIAH1B
with coated terminal boards (accessories) IS201STCIH1A, IS201STCIH2A, IS201STCIH8A, IS201TBCIH2C, or
IS201TBCIH4C

• Mark VIeS Safety Discrete I/O pack IS220YDIAS1A
with terminal boards (accessories) IS200STCIS1A, IS200STCIS2A, IS400STCIS1A, IS400STCIS2A,
IS200TBCIS2C, or IS400TBCIS2C

• Mark VIeS Safety Discrete I/O pack ISx2yYDIAS1B (where x = 2 or 4 and y = 0 or 1)
with terminal boards (accessories) ISx0ySTCIS1A, ISx0ySTCIS2A, IS40ySTCIS4A, ISx0yTBCIS2C, or
IS40yTBCIS3C
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3.6.3 Intrinsic Safety “ic” for Accessory Terminal Boards
ISx0ySTCI_1A, ISx0ySTCI_2A, ISx0yTBCI_2C

Wiring Diagram

Entity Parameters

Discrete Inputs Inputs 1–21 Value Inputs 22–24 Value Unit
Voc or Uo 32 32 V
Isc or Io 3.3 13.4 mA
Po 0.11 0.43 W
Ca or Co 0.18 0.18 uF
La or Lo 100 100 mH

Note 1. The contact wetting power supply shall be isolated from ground.
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