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SECTION 1: INTRODUCTION

1.1 Purpose and Requirements

This document includes the systems and procedures for the DTE Energy (DTE) Alpena

Compressor Station located at 8512 East Arnold Lake Road, Harrison, MI 48625 in Clare

County, hereafter referred to as the Alpena Station (SRN N5935). The Alpena Station contains a

gas fired compressor engine subject to the requirements of 40 CFR Part 63 National Emissions

Standards for Hazardous Air Pollutants (NESHAP) for Source Categories. The regulations are

referred to as the MACT standards and the applicable rules for the compressor engine are

contained in 40 CFR Part 63, Subpart A; the General Provisions applicable to all Part 63 source

categories and Subpart ZZZZ, applicable to Reciprocating Internal Combustion Engines.

The compressor engine is required to be equipped with an emission control device and associated

monitoring equipment. Monitoring parameters must be implemented for the control device and

must demonstrate compliance with the standards. A source that is required to use a Continuous

Monitoring System (CMS) for measurement of the above mentioned operating parameters must

also develop and implement a Continuous Parameter Monitoring System (CPMS) quality control

program, pursuant to 40 CFR 63.6625(b)(1) and 63.8 (d).

The Alpena Station has also developed and implemented a Startup, Shutdown and Malfunction

(SSM) plan in order comply with the specific startup, shutdown and malfunction requirements of

40 CFR 63 Subpart ZZZZ. The SSM plan can be found in Section 4 of this document. The SSM

plan does not address the general SSM plan requirements of 40 CFR 63 Subpart A, as they are

not applicable to the Alpena Station, pursuant to Table 8 of 40 CFR 63 Subpart ZZZZ.

1.2 Plan Maintenance and Updates

DTE maintains a complete copy of the CPMS and SSM Plans (the “Plan”) at Kalkaska. . DTE

has the overall responsibility to ensure that the Plan is maintained and updated as required by the

rules. Environmental Management & Resources (EM&R) works with the

Operations/Maintenance personnel to obtain the information needed to maintain and update the

Plan. Specific requirements governing maintenance for the CPMS and SSM plans can be found

as a subpart in their respective sections.

1.3 Site Overview

The compressor engine located at the Alpena Station is a four stroke lean burn White Superior

Engine with a rating of 2000 horsepower (hp) used to push natural gas through a pipeline. There

is only one compression engine at the Alpena Station.
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SECTION 2: PROCESS DESCRIPTION

DTE operates the compression engine located at the Alpena Station as needed to provide

additional compression pressure to the pipeline in order to move the natural gas through the

pipeline. The compression engine is a stationary reciprocating internal combustion engines

(“RICE”) equipped with an oxidation catalyst for the purpose of reducing carbon monoxide

emissions during operation. Included with the oxidation catalyst system is a continuous

parameter monitoring system (CPMS) consisting of monitoring points that record: control device

inlet gas temperature, pressure drop across the catalyst bed, and date / time stamps of all records.

These data points are recorded and displayed by the station HMI (human machine interface)

software and also by DTE Energy’s SCADA system. The data points are monitored by the unit

control panel (UCP) to ensure compliance with the Plan.

SECTION 3: CONTINUOUS PARAMETER MONITORING SYSTEM PLAN (CPMS)

3.1 Monitoring Plan

This monitoring plan addresses the monitoring system design, data collection, and the quality

assurance and quality control elements outlined in the paragraphs 40 CFR 63.6625 Part (b)(1)

and in § 63.8(d). Each CPMS is installed, operated, and maintained according to procedures in

this monitoring plan.

3.1.1 Equipment Performance Criteria and Design Specifications

An Allen Bradley Control Logix Programmable logic controller (“PLC”) provides continuous

monitoring of the catalyst inlet temperature and differential pressure which is mandated by the

RICE NESHAP. The PLC also monitors and controls all other engine and compressor functions.

The PLC is capable of monitoring up to 4000 analog input points – however, this particular

control system only possesses approximately 50 analog points.

The PLC continuously monitors all analog inputs whether the engine is running or not. The

catalyst alarms and shutdowns are only armed once the PLC control system has started the

engine and put the compressor on-line. The engine speed is sensed by a magnetic pickup. The

exhaust temperature sensor has an accuracy of + 3 degrees Celsius plus 0.1 % of the input range

which is -328°F to 2282°F. If an input crosses an over or under alarm threshold (Table 3-1), the

HMI system will annunciate the condition to alert the operator of the condition. If an input

crosses over or under a shutdown threshold (Table 3-1), the HMI system will annunciate the

condition and the PLC system will shut down the engine. All annunciated events are stored in an

alarm log on the station HMI. These events are maintained in the log for a minimum of 5 years

from the date of the event. These events are also logged by the Station Operator (DTE

employee).
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The station HMI will log all catalyst data at 10 minute intervals at all times. This data is also

logged by the company SCADA (Supevisory Control and Data Acquisition) system once per

minute.

Table 3-1: Oxidation Catalyst Alarm Thresholds

Monitored Parameter Alarm Threshold Shutdown Threshold
Temperature at catalyst inlet Lower limit: 500°F

Upper limit: 1300°F
Lower limit: 450°F
Upper limit: 1325°F

3.1.2 Sampling Interface

The thermocouples and differential pressure sensing equipment were mounted per the

manufacturer’s recommendations. Catalyst bed inlet temperatures are taken via thermocouple

located at the inlet to the catalyst. Pressure drop is calculated via pressure measurements at the

inlet and outlet of the catalyst.

3.1.3 Equipment Performance Evaluations

The differential pressure transmitter is a Yokogawa Model EJA110E-JMS4G-U12EB/FF1/D1

calibrated 0-20” H2O. The thermocouple assemblies are Sandelius S5H-240K600-G-00-

CP1A3R6B thermocouples mounted in stainless steel thermowells. The thermocouples are

wired into a Weidmuller WAS5 ProThermo converter which converts the thermocouple signal to

a 4-20ma signal. The 4-20 ma signal is read by the Allen Bradley UCP with a Flex IO analog

input module, model 1794-IE8. The accuracy of the overall system is measured by comparing

the thermocouple signal with a thermocouple calibrator value as measured by the PLC. The

results should be within the standard specification limits indicated in the Thermocouple data

sheets (Appendices B, C, and D). The thermocouple signal will be calibrated once per calendar

year.

The Alpena Station Operators will ensure that these performance evaluations are documented

and supplied to EM&R.

3.1.4 Operating and Maintenance Procedures

The Alpena Station keeps spare analog input cards, WAS5 thermocouple converters, and

thermocouple and differential pressure elements for routine repairs on the Catalyst Monitor

system readily available in accordance with 40 CFR 63.8(c)(1)(ii). The Catalyst Monitor was

installed in accordance with the Manufacturer’s written recommendations for installation,

operation, and calibration of the system. Information on the installation, operation, calibration,

and design of the UCP (which monitors the Catalyst) can be found in the Station O & M manual

or operation records available from the Alpena Station or EM&R.
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3.1.5 Reporting and Recordkeeping

DTE maintains the following records for the Catalyst Monitor System to ensure compliance with

40 CFR 63.10(c) and (e):

 Catalyst inlet temperature and pressure drop;

 The date and time identifying each period during which the CMS was inoperative except

for zero (low level) and high-level checks;

 The date and time identifying each period during which the CMS was out of control;

 The specific identification (i.e., the date and time of commencement and completion) of

each period of excess emissions and parameter monitoring exceedances, as defined in the

relevant standard(s), that occurs during startups, shutdowns, and malfunctions of the

affected source;

 The specific identification (i.e., the date and time of commencement and completion) of

each time period of excess emissions and parameter monitoring exceedances, as defined

in the relevant standard(s), that occurs during periods other than startups, shutdowns, and

malfunctions of the affected source;

 The nature and cause of any malfunction (if known);

 The corrective action taken or preventive measures adopted;

 The nature of the repairs or adjustments to the CMS that was inoperative or out of

control;

 The total process operating time during the reporting period; and

 All procedures that are part of a quality control program developed and implemented for

CMS under § 63.8(d).

All performance evaluations are kept on record for a minimum of five years or until the affected

source no longer falls under § 63.8(d)(3). The records are available for inspections or upon

request. DTE keeps previous versions of the performance evaluation plan on record for a period

of 5 years after each revision of the plan.

The Alpena Station also maintains records of maintenance conducted on the stationary RICE

located on-site in order to demonstrate compliance with operating procedures and the equipment

maintenance plan.

SECTION 4: STARTUP, SHUTDOWN, MALFUNCTION (SSM) PROCEDURES

It is the Alpena Station’s obligation to ensure that the stationary RICE, including its associated

oxidation catalyst and monitoring equipment, is operated and maintained, in such a way that

minimizes emissions. This Startup, Shutdown, Malfunction (SSM) plan complies with the
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specific startup, shutdown and malfunction requirements of 40 CFR 63 Subpart ZZZZ. This

SSM plan does not address the general SSM plan requirements of 40 CFR 63 Subpart A as they

are not applicable to the compressor engine at the Alpena Station pursuant to Table 8 of 40 CFR

63 Subpart ZZZZ.

4.1 Startup Procedures

A startup is defined as “the setting in operation of an affected source or portion of an affected

source for any purpose.” [§63.2]

This procedure has been set to minimize the engine’s time spent at idle and minimize the

engine’s overall startup time in order to allow for the appropriate and safe loading of the engine.

With the exception of engine break-in, at all times, including startup, the engine exhaust is

vented through the oxidation catalyst to reduce emissions. Under EPA regulation, startup time is

not to exceed 30 minutes, after which time non-startup emission regulations apply

[§63.6600(d)(Table 2c and 2d)]. Additionally, excessive idling at Startup may result in a

temperature or pressure error report (i.e., the temperature and pressure values violate the

conditions in Table 3-1).

Normal Start

The startup procedure of the stationary RICE is initiated from the Control Room at the

Kalkaska Compressor Station. The engine is turned on. Heaters are used to preheat the

operating fluids (oil and jacket water) of the RICE and connected compressor to come up to

recommended operating temperatures. Once the recommended temperatures are reached,

the connected compressor is put on line to pump gas per the required flow rate.

The Engine Operating Manual contains further details on the startup procedures and is attached

as Appendix E and can also be obtained from the Alpena Station Operators.

4.2 Shutdown Procedures

A shutdown is defined as “the cessation of operation of an affected source or portion of an

affected source for any purpose.” [§63.2]

During shutdown of the engine, exhaust is vented through the existing oxidation catalyst to

minimize emissions.

4.3 Malfunction Procedures

A malfunction is defined as “any sudden, infrequent, and not reasonably preventable failure of

air pollution control and monitoring equipment, process equipment, or a process to operate in a

normal or usual manner which causes, or has the potential to cause, the emission limitations in an
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applicable standard to be exceeded. Failures that are caused in part by poor maintenance or

careless operation are not malfunctions.” [§63.2]

Upon receiving a trouble alarm, the operator will evaluate the alarm to determine whether it is a

nuisance alarm or an actual malfunction/system problem. If it is a nuisance alarm, the operator

will acknowledge the alarm & continue operation as normal. If the alarm is not a nuisance

alarm, the operator will trouble shoot the alarm using the unit manual (Appendix E).

All alarms and responses will be documented. Additionally, RICE MACT testing for catalyst

operation is completed every year the Alpena Station is operating.

4.4 Recordkeeping and Reporting

Records are retained for all operations for a period of five years in accordance with 40 CFR

63.10(b)(1).

If a malfunction occurs, it needs to be included in the semiannual compliance report covering the

period during which the malfunction occurred. In accordance with 40 CFR 63.10(b)(2), each

malfunction instance will include the following:

The date, time, duration, and description of the malfunction;

Actions taken to minimize emissions; and

Actions taken to correct the malfunction.

SECTION 5: QUALITY CONTROL PROGRAM

The owner or operator of an affected source that is required to use a CMS and is subject to the

monitoring requirements of this section and a relevant standard shall develop and implement a

CMS quality control program. As part of the quality control program, the owner or operator

shall develop and submit to the Administrator for approval upon request a site-specific

performance evaluation test plan for the CMS performance evaluation required in paragraph 40

CFR 63.8(e)(3)(i) of this section, according to the procedures specified in paragraph (e). In

addition, each quality control program shall include, at a minimum, a written protocol that

describes procedures for each of the following operations [40 CFR 63.8(d)(2)]:

5.1 Calibrations [40 CFR 63.8(d)(2)(i) and (ii)]

The initial calibration of the Catalyst Monitor follows the installation directions in the monitor

manual. Any subsequent calibrations follow the guidelines and recommendations also

mentioned in the monitor manual. Procedures in the determination and/or adjustments required

during calibration in order to account for calibration drifts are contained in the catalyst monitor

manual.
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5.2 Preventative Maintenance [40 CFR 63.8(d)(2)(iii) and (iv)]

All maintenance conducted on the monitoring system is done in accordance with the manual. A

spare thermocouple and differential pressure transmitter are maintained at the station for regular

maintenance of the catalyst monitoring system. Maintenance records are available from the

Alpena Station Operators.

5.3 Audit Procedures [40 CFR 63.8(d)(2)(v)]

The continuous catalyst monitor system date / time stamps all data collected and stores the data

in an internal database. The catalyst monitor observes the inlet temperature and pressure,

calculates the differentials, and sounds an alarm in the case that an over or under threshold has

been crossed. See Section 3.1.1 for more details.

Performance evaluations, system accuracy audits and other audit procedures are conducted at

least annually.

5.5 Record Keeping [40 CFR 63.8(d)(3)]

These written procedures are kept on record for the life of the affected source or until the

affected source is no longer subject to the regulations.
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Appendix A

Allen Bradley Analog Modules Manual



Publication 1794-IN100B-EN-P - June 2004

Installation Instructions

FLEX I/O Input, Output and Input/Output Analog 
Modules
Cat. Nos. 1794-IE8, -IE8K, -OE4, -OE4K, and -IE4XOE2 
Series B

(Modules with a K in the last position of the catalog number are 
conformally coated to meet noxious gas requirements of 
ISA/ANSI-71.040 1985 Class G3 Environment.)

European Zone 2 Hazardous Location Approval
The following analog input/output modules are European Zone 2 approved: 
1794-IE8/B, 1794-IE8K/B, 1794-OE4/B, 1794-OE4K/B and 1794-IE4XOE2/B.

Important User Information
Solid state equipment has operational characteristics differing from those of 
electromechanical equipment. Safety Guidelines for the Application, Installation and 
Maintenance of Solid State Controls (Publication SGI-1.1 available from your local Rockwell 
Automation sales office or online at http://www.ab.com/manuals/gi) describes some 
important differences between solid state equipment and hard-wired electromechanical 
devices. Because of this difference, and also because of the wide variety of uses for solid 
state equipment, all persons responsible for applying this equipment must satisfy themselves 
that each intended application of this equipment is acceptable.
In no event will Rockwell Automation, Inc. be responsible or liable for indirect or 
consequential damages resulting from the use or application of this equipment.
The examples and diagrams in this manual are included solely for illustrative purposes. 
Because of the many variables and requirements associated with any particular installation, 
Rockwell Automation, Inc. cannot assume responsibility or liability for actual use based on the 
examples and diagrams.
No patent liability is assumed by Rockwell Automation, Inc. with respect to use of 
information, circuits, equipment, or software described in this manual.
Reproduction of the contents of this manual, in whole or in part, without written permission of 
Rockwell Automation, Inc. is prohibited.
Throughout this manual we use notes to make you aware of safety considerations.

WARNING
Identifies information about practices or circumstances that can cause an 
explosion in a hazardous environment, which may lead to personal injury 
or death, property damage, or economic loss.

IMPORTANT Identifies information that is critical for successful application and 
understanding of the product.

ATTENTION
Identifies information about practices or circumstances that can lead to 
personal injury or death, property damage, or economic loss. Attentions 
help you:

• identify a hazard

• avoid a hazard

• recognize the consequence
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North American Hazardous Location Approval
The following modules are North American Hazardous Location approved: 
1794-IE8/B, 1794-IE8K/B, 1794-OE4/B, 1794-OE4K/B and 1794-IE4XOE2/B.

Installing Your Analog Input/Output Module
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Connecting Wiring for the  Analog Inputs and Outputs
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The following information applies when operating this 
equipment in hazardous locations:

Informations sur l’utilisation de cet équipement en 
environnements dangereux :

Products marked “CL I, DIV 2, GP A, B, C, D” are suitable for 
use in Class I Division 2 Groups A, B, C, D, Hazardous Locations 
and nonhazardous locations only. Each product is supplied with 
markings on the rating nameplate indicating the hazardous 
location temperature code. When combining products within a 
system, the most adverse temperature code (lowest “T” 
number) may be used to help determine the overall 
temperature code of the system. Combinations of equipment in 
your system are subject to investigation by the local Authority 
Having Jurisdiction at the time of installation.

Les produits marqués "CL I, DIV 2, GP A, B, C, D" ne conviennent 
qu’à une utilisation en environnements de Classe I Division 2 
Groupes A, B, C, D dangereux et non dangereux. Chaque produit 
est livré avec des marquages sur sa plaque d’identification qui 
indiquent le code de température pour les environnements 
dangereux. Lorsque plusieurs produits sont combinés dans un 
système, le code de température le plus défavorable (code de 
température le plus faible) peut être utilisé pour déterminer le 
code de température global du système. Les combinaisons 
d’équipements dans le système sont sujettes à inspection par 
les autorités locales qualifiées au moment de l’installation.

EXPLOSION HAZARD

• Do not disconnect equipment 
unless power has been removed or 
the area is known to be 
nonhazardous. 

• Do not disconnect connections 
to this equipment unless power 
has been removed or the area is 
known to be nonhazardous. Secure 
any external connections that 
mate to this equipment by using 
screws, sliding latches, threaded 
connectors, or other means 
provided with this product.

• Substitution of components may 
impair suitability for Class I, 
Division 2.

• If this product contains 
batteries, they must only be 
changed in an area known to be 
nonhazardous.

RISQUE D’EXPLOSION

• Couper le courant ou s’assurer que 
l’environnement est classé non 
dangereux avant de débrancher 
l'équipement.

• Couper le courant ou s'assurer que 
l’environnement est classé non 
dangereux avant de débrancher les 
connecteurs. Fixer tous les 
connecteurs externes reliés à cet 
équipement à l'aide de vis, loquets 
coulissants, connecteurs filetés ou 
autres moyens fournis avec ce produit.

• La substitution de composants peut 
rendre cet équipement inadapté à une 
utilisation en environnement de 
Classe I, Division 2.

• S’assurer que l’environnement est 
classé non dangereux avant de 
changer les piles.
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Channel Signal 
Type

Label 
Marking

1794
-TB2,
-TB3, 
-TB3S, 
-TB3T, 
-TB3TS, 

1794
-TB3, 
-TB3S

1794
-TB2,
TB3, 
-TB3S

1794-TB3T, 
-TB3TS

Input Power1 Common Terminal Shield 

Input 0
Current I0 A-0 C-35 B-17 B-17

C-39
Voltage V0 A-1 C-36 B-18 B-17

Input 1
Current I1 A-2 C-37 B-19 B-19

C-40
Voltage V1 A-3 C-38 B-20 B-19

Input 2
Current I2 A-4 C-39 B-21 B-21

C-41
Voltage V2 A-5 C-40 B-22 B-21

Input 3
Current I3 A-6 C-41 B-23 B-23

C-42
Voltage V3 A-7 C-42 B-24 B-23

Input 4
Current I4 A-8 C-43 B-25 B-25

C-43
Voltage V4 A-9 C-44 B-26 B-25

Input 5
Current I5 A-10 C-45 B-27 B-27

C-44
Voltage V5 A-11 C-46 B-28 B-27

Input 6
Current I6 A-12 C-47 B-29 B-29

C-45
Voltage V6 A-13 C-48 B-30 B-29

Input 7
Current I7 A-14 C-49 B-31 B-31

C-46
Voltage V7 A-15 C-50 B-32 B-31

-V dc 
Common

1794-TB2, -TB3, -TB3S - Terminals 16 thru 33 are internally connected in 
the terminal base  unit.
1794-TB3T, -TB3TS - Terminals 16, 17, 19, 21, 23, 25, 27, 29, 31 and 33 are 
internally connected in the terminal base unit.

+V dc 
Power

1794-TB3, -TB3S - Terminals 34 thru 51 are internally connected in the 
terminal base  unit.
1794-TB3T, -TB3TS - Terminals 34, 35, 50 and 51 are internally connected 
in the terminal base  unit.
1794-TB2 - Terminals 34 and 51 are internally connected in the terminal 
base  unit.

Chassis 
Ground 
(Shield)

1794-TB3T, -TB3TS - Terminals 39 thru 46 are internally connected to 
chassis ground.

1 Use when transmitter requires terminal base power.
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Channel Signal 
Type

Label 
Marking

1794-TB2, -TB3, -TB3S, 
-TB3T, -TB3TS

1794-TBN

Output 

Terminal1
Shield 
(1794-TB3T, 
-TB3TS

Output 
Terminal2

Output 0 Current I0 A-0
C-39

B-0
Current I0 Ret A-1 C-1
Voltage V0 A-2

C-40
B-2

Voltage V0 Ret A-3 C-3
Output 1 Current I1 A-4

C-41
B-4

Current I1 Ret A-5 C-5
Voltage V1 A-6

C-42
B-6

Voltage V1 Ret A-7 C-7
Output 2 Current I2 A-8

C-43
B-8

Current I2 Ret A-9 C-9
Voltage V2 A-10

C-44
B-10

Voltage V2 Ret A-11 C-11
Output 3 Current I3 A-12

C-45
B-12

Current I3 Ret A-13 C-13
Voltage V3 A-14

C-46
B-14

Voltage V3 Ret A-15 C-15
-V dc Common 1794-TB3, -TB3S - Terminals 16 thru 33 are internally connected in 

the terminal base  unit. 
1794-TB3T, -TB3TS - Terminals 16, 17, 19, 21, 23, 25, 27, 29, 31 and 
33 are internally connected in the terminal base unit. 
1794-TB2 - Terminals 16 and 33 are internally connected in the 
terminal base  unit

+V dc Power 1794-TB3, -TB3S - Terminals 34 thru 51 are internally connected in 
the terminal base  unit.
1794-TB3T, -TB3TS - Terminals 34, 35, 50 and 51 are internally 
connected in the terminal base  unit.
1794-TB2 - Terminals 34 and 51 are internally connected in the 
terminal base  unit.

Chassis Ground 
(Shield)

1794-TB3T, -TB3TS - Terminals 39 thru 46 are internally connected 
to chassis ground.

1 A-1, 3, 5, 7, 9, 11, 13 and 15 are internally connected in the  module to 24V dc common.
2 C-1, 3, 5, 7, 9, 11, 13 and 15 are internally connected in the  module to 24V dc common

17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

16

1 2 3 4 5 6 7 8 9 10 11 12 13 14 150

35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 5134

(1794-TB3 base shown)

0 -15 Input

34-51
24V Power

16-33 
24V Common

ac or dc

4-W ire
Current

T ransmitter
(External
power)

I V I V I V I V I V I V I V I V

4-W ire
Voltage

T ransmitter
(External
power)

ac or dc
3-W ire

T ransmitter
(T erminal base

powered

-

+

2-W ire Current
T ransmitter

(T erminal base
powered loop)

T T T
i

i
T

A

B

C

Channel Signal 
Type

Label 
Marking

1794-TB2,
-TB3,-TB3S, 
-TB3T, -TB3TS 

1794
-TB3, 
-TB3S

1794
-TB2,
-TB3, 
-TB3S

1794-TB3T, 
-TB3TS

Input/Output 
Terminal1

Power
Terminal2

Common 
Terminal

Shield

Input 0
Current I0 A-0 C-35 B-17 B-17

C-39
Voltage V0 A-1 C-36 B-18 B-17

Input 1
Current I1 A-2 C-37 B-19 B-19

C-40
Voltage V1 A-3 C-38 B-20 B-19

Input 2
Current I2 A-4 C-39 B-21 B-21

C-41
Voltage V2 A-5 C-40 B-22 B-21

Input 3
Current I3 A-6 C-41 B-23 B-23

C-42
Voltage V3 A-7 C-42 B-24 B-23

Output 0

Current I0 A-8
C-43

Current RET A-9
Voltage V0 A-10

C-44
Voltage RET A-11

Output 1

Current I1 A-12
C-45

Current RET A-13
Voltage V1 A-14

C-46
Voltage RET A-15

-V dc 
Common

1794-TB2, -TB3, -TB3S - Terminals 16 thru 33 are internally connected in the terminal 
base  unit.
1794-TB3T, -TB3TS - Terminals 16, 17, 19, 21, 23, 25, 27, 29, 31 and 33 are internally 
connected in the terminal base unit.

+V dc 
Power

1794-TB3, -TB3S - Terminals 34 thru 51 are internally connected in the terminal base  
unit.
1794-TB3T, -TB3TS - Terminals 34, 35, 50 and 51 are internally connected in the 
terminal base  unit.
1794-TB2 - Terminals 34 and 51 are internally connected in the terminal base  unit.

Chassis 
Ground 
(Shield)

1794-TB3T, -TB3TS - Terminals 39 thru 46 are internally connected to chassis ground.

1 A-9, 11, 13 and 15 are internally connected in the  module to 24V dc common.
2 Use when transmitter requires terminal base power.

0 2 4 6 8 10 12 14 3316

1 3 5 7 9 11 13 15 5134

16, 0, 2, 4, 6, 
8, 10, 12, 14, 33

34, 1, 3, 5, 7, 
9, 11, 13, 15, 51

16 33Even Numbered Terminals 0 thru 14

34 51

Row B

Row C

Current only

+
Current
Output
Device

2-Wire Output
Device

I +

+

dc only

Voltage
Output
Device

I

3-Wire Output
Device

_

_

Current only

+
Current
Output
Device

2-Wire Output
Device

I
+

+

dc only

Voltage
Output
Device

I

3-Wire Output
Device

_

_

1794-TBN  
shown

+

I

0 –1 5

34– 51
16– 33

A
B
C

+ –

+ –

ac or dc
4-Wire Current

Transmitter

17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

16

1 2 3 4 5 6 7 8 9 10 11 12 13 14 150

35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 5134

Current
Input

I VR R I VR R

+

––

3-Wire
Transmitter

dc only

Voltage
Input

I

Current only

+

–

Current
Output
Device

2-Wire Output
Device

I +

+

dc only

Voltage
Output
Device

I

3-Wire Output
Device

–

I V I V I V I V
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Input Map (Read) - 1794-IE8, -IE8K

Output Map (Write) - 1794-IE8, -IE8K

Input Map (Read) - 1794-IE4XOE2

Output Map (Write) - 1794-IE4XOE2

Range Selection Bits - 1794-IE8, -IE8K and -IE4XOE2

Input Map (Read) - 1794-OE4, -OE4K

Output Map (Write) - 1794-OE4, -OE4K

Range Selection Bits - 1794-OE4, -OE4K

Specifications

Dec. 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Oct. 17 16 15 14 13 12 11 10 7 6 5 4 3 2 1 0

Word 0 S Analog Input Value for Channel 0

Word 1 S Analog Input Value for Channel 1

Word 2 S Analog Input Value for Channel 2

Word 3 S Analog Input Value for Channel 3

Word 4 S Analog Input Value for Channel 4

Word 5 S Analog Input Value for Channel 5

Word 6 S Analog Input Value for Channel 6

Word 7 S Analog Input Value for Channel 7

Word 8 PU Not used - set to zero U
7

U
6

U
5

U
4

U
3

U
2

U
1

U
0

Where :PU = Power up inconfigured
S = Sign bit (in 2’s complement)
U = Underrange for specified channel

Dec. 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Oct. 17 16 15 14 13 12 11 10 7 6 5 4 3 2 1 0

Word 3 C
7

C
6

C
5

C
4

C
3

C
2

C
1

C
0

F
7

F
6

F
5

F
4

F
3

F
2

F
1

F
0

Where :
C = Configure select bit
F = Full range bit

Dec. 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Oct. 17 16 15 14 13 12 11 10 7 6 5 4 3 2 1 0

Word 0 S Analog Input Value for Channel 0

Word 1 S Analog Input Value for Channel 1

Word 2 S Analog Input Value for Channel 2

Word 3 S Analog Input Value for Channel 3

Word 4 P
U

Not used - set to zero W
1

W
0

U
3

U
2

U
1

U
0

Where :PU = Power up inconfigured
S = Sign bit (in 2’s complement)
W1 and W0 = Diagnostic bits for current output. Wire off current loop status for output channels 0 and 1
U = Underrange for specified channel

Dec. 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Oct. 17 16 15 14 13 12 11 10 7 6 5 4 3 2 1 0

Word 0 S Analog Output Data - Channel 0

Word 1 S Analog Output Data - Channel 1

Word 2 Not used - set to 0 M
1

M
0

Word 3 0 0 C
5

C
4

C
3

C
2

C
1

C0 0 0 F5 F4 F3 F
2

F
1

F
0

Words 4 and 5 Not used - set to 0

Word 6 Safe State Value for Channel 0

Word 7 Safe State Value for Channel 1

Where :
PU = Power up inconfigured FP = Field power off
CF = In configuration mode BD = Bad calibration
DN = Calibration accepted W1 and W0 = Wire off current loop status for output channels 0 and 1
U = Underrange for specified channel V = Overrange for specified channel
P0 and P1 = Outputs holding in response to Q0 and Q1

1794-IE8 In Ch. 0 In Ch. 1 In Ch. 2 In Ch. 3 In Ch. 4 In Ch. 5 In Ch. 6 In Ch. 7
1794-
IE4XOE2

In Ch. 0 In Ch.1 In Ch. 2 In Ch. 3 Out Ch. 0 Out Ch. 1

F0 C0 F1 C1 F2 C2 F3 C3 F4 C4 F5 C5 F6 C6 F7 C7
Dec. 
Bits

00 08 01 09 02 10 03 11 04 12 05 13 06 14 07 15

0-10V 
dc/
0-20mA

1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0

4-20mA 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1
-10 to 
+10V dc 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

OFF1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Where: C = Configure Select Bit F = Full range
1 When configured to Off, individual input channels will return 0000H; output channels will drive 0V/0mA.

Dec. 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Oct. 17 16 15 14 13 12 11 10 7 6 5 4 3 2 1 0

Word 0 P
U

Not used - set to 0 W
3

W
2

W
1

W
0

Where : PU = Power up bit
W thru W3 = Wire off current loop status for output channels

Dec. 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Oct. 17 16 15 14 13 12 11 10 7 6 5 4 3 2 1 0

Word 0 S Output Data Channel 0

Word 1 S Output Data Channel 1

Word 2 S Output Data Channel 2

Word 3 S Output Data Channel 3

Word 4 Not used - set to 0 M
3

M
2

M
1

M
0

Word 5 Not used - set to 0 C3 C2 C1 C0 Not used - set to 0 F
3

F
2

F
1

F
0

Word 6-9 Not used - set to 0

Word 10 S Safe state value for Channel 0

Word 11 S Safe state value for Channel 1

Word 12 S Safe state value for Channel 2

Word 13 S Safe state value for Channel 3

Where :
S = Sign bit (in 2’s complement)
M = Multiplex control bit
C = Configure select bit
F = Full range bit

Channel No. In Ch. 0 In Ch.1 In Ch. 2 In Ch. 3
F0 C0 F1 C1 F2 C2 F3 C3

Dec. Bits 00 08 01 09 02 10 03 11
0-10V dc/
0-20mA 1 0 1 0 1 0 1 0

4-20mA 0 1 0 1 0 1 0 1
-10 to +10V dc 1 1 1 1 1 1 1 1

OFF1 0 0 0 0 0 0 0 0

Where: C = Configure Select Bit F = Full range
1 When configured to Off, individual output channels will drive 0V/0mA.

Input Specifications
Number of Inputs 1794-IE8, -IE8K - 8 single-ended, nonisolated

1794-IE4XOE2 - 4 single-ended nonisolated
Resolution

Voltage
Current

12 bits unipolar; 11 bits plus sign bipolar
2.56mV/cnt unipolar; 5.13mV/cnt bipolar
5.13μA/cnt

Data Format left justified, 16 bit 2s complement
Conversion Type successive approximation
Conversion Rate 256μs all channels
Input Current Terminal 4-20mA (user configurable

0-20mA (user configurable
Input Voltage Terminal +10V (user configurable)

0-10V (user configurable)
Normal Mode Rejection Ratio - 

Voltage Terminal
 

Current Terminal

3dB @ 17Hz; -20db/decade
-10db @ 50Hz;-11.4db @ 60Hz
-3dB @ 9Hz; -20db/decade
-15.3db @ 50Hz;-16.8db @ 60Hz

Step Response to 63% - Voltage Terminal - 9.4ms
 Current Terminal - 18.2ms

Input Impedance Voltage Terminal - 100k ohms
Current Terminal - 238 ohms

Input Resistance Voltage Voltage Terminal - 200k ohms
Current Terminal - 238 ohms

Absolute Accuracy1 0.20% Full Scale  @ 25°C

Accuracy Drift with 
Temperature

Voltage Terminal - 0.00428% Full Scale/°C
Current Terminal - 0.00407% Full Scale/°C

Calibration Required None required
Maximum Overload 30V continuous or 32mA continuous, one channel at a time.
Indicators 1 green power indicator
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Output Specifications 
Number of Outputs 1794-OE4, -OE4K - 4 single-ended, nonisolated

1794-IE4XOE2 - 2 single-ended, nonisolated
Resolution

Voltage
Current

12 bits plus sign
0.156mV/cnt 
0.320μΑ/cnt

Data Format left justified, 16 bit 2’s complement
Conversion Type Pulse width modulation
Output Current Terminal 0mA output until module is configured

4-20mA (user configurable
0-20mA (user configurable

Output Voltage Terminal 0V output until module is configured
+10V (user configurable)
0-10V user configurable)

Step Response to 63% - 
Voltage or Current Terminal

24ms

Current Load on voltage output 3mA maximum

Absolute Accuracy1

Voltage Terminal
Current Terminal

0.133% Full Scale @ 25°C
0.425% Full Scale @ 25°C

Accuracy Drift with 
Temperature

Voltage Terminal
Current Terminal

0.0045% Full Scale/°C
0.0069% Full Scale/°C

Resistive Load on mA Output 15-750 ohm @ 24V dc

General Specifications for 1794-IE8, -IE8K, -OE4, -OE4K, and -IE4XOE2
Module Location Cat. No. 1794-IE8, -IE8K, -IE4XOE2 - 1794-TB2, -TB3, -TB3S, 

-TB3T, -TB3TS Terminal Base Unit
Cat. No. 1794-OE4, -OE4K - 1794-TB2, -TB3, -TB3S, -TB3T, 
-TB3TS, and -TBN  Terminal Base Unit

Terminal Base Screw Torque 7 pound-inches (0.8Nm) 
9 pound-inches (1.0Nm) for 1794-TBN

Isolation Voltage Tested at 850V dc for 1s between user power to system
No isolation between individual channels

External dc Power Supply
Voltage Range

Supply Current

24V dc nominal
10.5 to 31.2V dc (includes 5% ac ripple)
1794-IE8, -IB8K - 60mA @ 24V dc; 150mA @ 12V dc
1794-OE4, -OE4K - 70mA @ 24V dc; 150mA @ 12V dc
1794-IE4XOE2 - 70mA @ 24V dc; 150mA @ 12V dc

Dimensions (with module 
installed)

31.8H x 3.7W x 2.1D inches
45.7H x 94W x 53.3D mm

Flexbus Current 20mA
Power Dissipation 1794-IE8, -IB8K - 3.0W maximum @ 31.2V dc

1794-OE4, -OE4K - 4.5W maximum @ 31.2V dc
1794-IE4XOE2 - 4.0W maximum @ 31.2V dc

Thermal Dissipation 1794-IE8, -IB8K - Maximum 10.2 BTU/hr @ 31.2V dc
1794-OE4, -OE4K - Maximum 13.6 BTU/hr @ 31.2V dc
1794-IE4XOE2 - Maximum 15.3 BTU/hr @ 31.2V d

Keyswitch Position 1794-IE8, -IB8K - 3
1794-OE4, -OE4K - 4
1794-IE4XOE2 - 5

Environmental Conditions
Operating Temperature IEC 60068-2-1 (Test Ad, Operating Cold),

IEC 60068-2-2 (Test Bd, Operating Dry Heat),
IEC 60068-2-14 (Test Nb, Operating Thermal Shock):
0 to 55°C (32 to 131°F)

Storage Temperature IEC 60068-2-1 (Test Ab, Un-packaged Non-operating Cold),
IEC 60068-2-2 (Test Bb, Un-packaged Non-operating Dry Heat),
IEC 60068-2-14 (Test Na, Un-packaged Non-operating Thermal 
Shock):
–40 to 85°C (–40 to 185°F)

Relative Humidity IEC 60068-2-30 (Test Db, Unpackaged Nonoperating 
Damp Heat):
5 to 95% non-condensing

Vibration IEC60068-2-6 (Test Fc, Operating):
5g @ 10-500Hz

Shock IEC60068-2-27 (Test Ea, Unpackaged shock):
Operating 30g
Non-operating 50g

Emissions CISPR 11
Group 1, Class A (with appropriate enclosure)

ESD Immunity EC 61000-4-2:
4kV contact discharges
8kV air discharges

Radiated RF Immunity IEC 61000-4-3:
10V/m with 1kHz sine-wave 80%AM from 30MHz to 1000MHz

Conducted RF Immunity IEC 61000-4-6:
10V rms with with 1kHz sine-wave 80%AM from 150kHz to 
30MHz

EFT/B Immunity IEC 61000-4-4:
±2kV at 5kHz on signal ports

Surge Transient 
Immunity

IEC 61000-4-5:
±2kV line-earth (CM) on shielded ports

Enclosure Type Rating None (open-style)
Conductors Wire Size

 
Category2

22-12AWG (0.34mm2-2.5mm2) stranded copper wire rated at 
75°C or higher
3/64 inch (1.2mm) insulation maximum
2

Certifications (when product 
is marked)3

UL UL Listed Industrial Control Equipment  
UL UL Listed for Class I, Division 2 Group A,B,C,D 

Hazardous Locations 
CULUSUL Listed Industrial Control Equipment, certified for US 

and Canada (1794-IE8, -OE4)  
CUL UL Listed for Class I, Division 2 Group A,B,C,D Hazardous 

Locations, certified for Canada (1794-IE8, -IE8K, -OE4, 
 -OE4K)  

CSA CSA certified Process Control Equipment  
CSA CSA certified for Class I, Division 2, Groups A, B, C and D 

Hazardous locations 
EEx3 European Union 94/9/EEC ATEX Directive, compliant 

with: 
EN 50021; Potentially Explosive Atmospheres,  
Protection “n” (European Zone 2)  

CE3 European Union 89/336/EEC EMC Directive, 
compliant with: 
EN 61000-6-4; Industrial Emissions 
EN 50082-2; Industrial Immunity 
EN 61326; Meas./Control/Lab., Industrial Requirements 
EN 61000-6-2; Industrial Immunity 

C-Tick3 - Australian Radiocommunications Act compliant with 
AS/NZS CISPR 11, Industrial Emissions

1 Includes offset, gain, nonlinearity and repeatability error terms.
2 You use this category information for planning conductor routing as described in Allen-Bradley

publication 1770-4.1, Industrial Automation Wiring and Grounding Guidelines.
3 For the latest up-to-date information, see the Product Certification link at www.ab.com for Declarations of

Conformity, Certificates and other certification details. For notification of any additional release notes, refer to
www.ab.com/manuals/.
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WAVESERIES
WAS5 PRO Thermo

Weidmüller Interface GmbH & Co. KG
Klingenbergstraße 16
D-32758 Detmold
Germany
Fon: +49 5231 14-0
Fax: +49 5231 14-292083
www.weidmueller.com

General ordering data

 
Type WAS5 PRO Thermo
Order No. 8560720000
Version TC isolating transformer, Screw connection
GTIN (EAN) 4032248207336
Qty. 1 pc(s).
 

 

 

The configurable WAS5/WAZ5 PRO Thermo TC signal
isolating converter with external power supply in 17.5
mm width:
for recording, linearising, transforming and isolating
thermal voltages into standardised DC current
and voltage signals.
Standardised thermocouples of types K, J, T, E, N, R, S
and B can be connected to the input side, in compliance
with IEC584.
The input and output parameters (e.g. sensor type,
temperature range and standardised output signal) can
be configured using the DIP switches.
The input/output channels and 24 VDC power supply are
completely isolated with 4 kV.
The PRO Thermo is optionally available with screw or
tension-clamp wire connections. The 24 VDC supply
voltage can be bridged using pluggable ZQV 2.5N
jumpers on the module side.
Use the WAVETOOL program available from Weidmüller’s
website for adjustments and settings.
They can be used in many applications around the world
because of their international approvals (cULus, CULusEX
and GL).

http://catalog.weidmueller.com/catalog/Start.do?localeId=en_DE&ObjectID=8560720000
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Dimensions and weights
 
Length 92.4 mm   Length (inches) 3.638 inch
Width 17.5 mm   Width (inches) 0.689 inch
Depth 112.4 mm   Depth (inches) 4.425 inch
Weight 100 g   Net weight 128.8 g
 

Temperatures
 
Operating temperature 0 °C...55 °C   Storage temperature -20 °C...85 °C
 

Probability of failure
 
MTTF 270 Years    
 

Input
 
Number of inputs

1
  Sensor Thermo element (IEC 584)

type: K,J,T,E,N,R,S,B
Line resistance in measuring circuit 50 Ω   Temperature input range -200...+1820 °C
 

Output
 
Number of outputs 1   Output voltage, note 0...10 V
Output current

0...20 mA, 4...20 mA
  Wire break detection LED flashing (output value:

> 20 mA, >10 V)
Fine adjustment ± 5% (switchable)   cold junction compensation Yes
load impedance voltage ≥ 1 kΩ   load impedance current ≤ 600 Ω
Offset voltage max. 0.05 V   Offset current max. 100 µA
Status indicator Module active: LED

on/ wire breakage: LED
flashing/
Error: LED off

   

 

General data
 
Accuracy Type K & J: -150°C…

1200°C ±(3°C + 0,1% of
range), Type T: -150°C…
400°C ±(3°C + 0,1% of
range), Type E: -150°C…
1000°C ±(3°C + 0,1% of
range), Type N: -150°C…
1300°C ±(3°C + 0,1%
of range), Type R & S:
200°C…1760°C ±(6°C +
0,1% of range), Type B:
500°C…1820°C ±(6°C +
0,1% of range)

  Configuration

DIP switch
Current-carrying capacity of cross-
connect. ≤ 2 A

  Galvanic isolation
3-way isolator

Input/Output configurable   Linearity Yes
Mounting rail

TS 35
  Power consumption 800...850...950 mW at

IOUT = 20 mA
Step response time without filter: max. 1.4 s;

with filter: max. 7.5 s
  Supply voltage

24 V DC ± 20 %
Type of connection Screw connection    
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Insulation coordination
 
Clearance & creepage distances ≥ 3 mm   EMC standards EN 55011, EN 61000-6
Galvanic isolation 3-way isolator   Impulse withstand voltage 4 kV
Insulation voltage 2 kVeff / 5 s   Insulation voltage input or output/rail 4 kVeff / 1 min.
Insulation voltage input or output/supply2 kVeff / 5 s   Pollution severity 2
Rated voltage

300 V
  Standards DIN EN 50178, DIN EN

61000-4-2
Surge voltage category III    
 

Connection data
 
Type of connection Screw connection   Clamping range, rated connection 2.5 mm²
Clamping range, rated connection, min. 0.5 mm²   Clamping range, rated connection, max. 2.5 mm²
 

Classifications
 
ETIM 4.0 EC002653   ETIM 5.0 EC002653
ETIM 6.0 EC002653   UNSPSC 31-12-10-07
eClass 5.1 27-21-01-20   eClass 6.2 27-21-01-20
eClass 7.1 27-21-01-20   eClass 8.1 27-21-01-20
eClass 9.0 27-21-01-20    
 

Product information
 
Descriptive text accessories Cross-connector for power supplies and markers – refer to Accessories
 

Approvals
 
Approvals

    
ROHS Conform
 

Downloads
 
Package insert instruction sheet.pdf
Software WaveTool.zip
Declaration of Conformity Declaration of Conformity.pdf
EPLAN 8560720000.ema
3-D model
 

http://catalog.weidmueller.com/assets/PDF/IS_WAVE_PRO_Thermo_Monitor.pdf
http://catalog.weidmueller.com/assets/software/WaveTool.zip
http://catalog.weidmueller.com/assets/PDF/K201_06_09.pdf
http://catalog.weidmueller.com/assets/EPLAN/8560720000.ema
http://catalog.weidmueller.com/procat/PartServerForm.jsp?partNumber=8560720000
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Electric symbol

Screenshot example, Wave tool software



United Arab EmiratesAE

Weidmuller Middle East FZE
Warehouse Q3-79
SAIF-Zone
P.O. BOX 8591
Sharjah
Telephone number +971 
65572723
Fax number +971 65572724
wme.info@weidmueller.com

AngolaAO
Please contact
Phambili Interface
South Africa

ArgentinaAR
CPI SA
Bauness 2660
C1431DOF Buenos Aires
Telephone number +54 11 
4523 8008
Fax number +54 11 4522 
0546
info@cpi.com.ar
www.cpi.com.ar

AustriaAT
Weidmüller GmbH
IZ NOE Süd Straße 2b, Obj 
M 59
2355 Wiener Neudorf
Telephone number +43 2236 
67080
Fax number +43 2236 
6708-899
office.at@weidmueller.com
www.weidmueller.com

AustraliaAU
Weidmüller Pty. Ltd.
PO BOX 6944
Huntingwood 2148
Huntingwood Drive 43
Huntingwood NSW 2148
Telephone number +61 2 
9671 9999
Fax number +61 2 9671 
9911
info@weidmuller.com.au
www.weidmuller.com.au

AzerbaijanAZ
Representative Office
Weidmüller Interface
Demirchi Tower, 4th floor
37, Khojali ave.
AZ 1025 Baku
Telephone number +994 12 
488 80 36
Fax number +994 12 488 
80 37
rashad.mahmudov@
weidmueller.com

Bosnia and HerzegovinaBA

BIG electric  d.o.o
Mladena Stojanovića 117A
78000 Banja Luka
Telephone number +387 
51926277
Fax number +387 51926277
bigelectric@blic.net
www.bigelectric.ba

Please contact
our Representative Office
Weidmüller Interface GmbH 
& Co. KG
Serbia

or

BelgiumBE
Weidmüller Benelux B. V.
Mechelsesteenweg 519 bus 
6 en 7
1930 Nossegem
Telephone number +32 2 
752 40 70
Fax number +32 2 751 36 06
info@weidmueller.be
www.weidmueller.be

BulgariaBG
Weid-Bul EOOD
Bul. “Kliment Ohridski” 13
1756 Sofia
Telephone number +359 2 
963 2560
Fax number +359 2 963 
1098
sofia@weidbul.com
www.weidbul.com

BahrainBH
Khayber Trading Company
P.O Box 1976
Manama
Telephone number +973 
720747
Fax number +973 720331
khayber@batelco.com.bh

BrazilBR
Weidmuller Conexel do Brasil 
Conexões Elétricas Ltda.
Av. Presidente Juscelino, 642 
- Piraporinha
Diadema, São Paulo
09950-370
Telephone number +55 (11) 
4366-9600
Fax number +55 (11) 4362-
1677
vendas@weidmueller.com.br
www.weidmueller.com.br

BotswanaBW
Please contact
Phambili Interface
South Africa

BelarusBY
TECHNIKON Ltd.
Nezavisimosti pr. 177-9
220125 Minsk
Telephone number +375 17 
393-11-77
Fax number +375 17 
3930080
wm@technikon.by

CanadaCA
W Interconnections Canada 
Inc.
10 Spy Court
Markham Ontario L3R 5H6
Telephone number +1 (905) 
475-1507 Ext. 9836
Fax number +1 (905) 475-
2798
support@weidmuller.ca 
www.weidmuller.ca

CongoCG
Please contact
Phambili Interface
South Africa

SwitzerlandCH
Weidmüller Schweiz AG
Rundbuckstraße 2
8212 Neuhausen am 
Rheinfall SH
Telephone number +41 52 
674 07 07
Fax number +41 52 674 
07 08
info@weidmueller.ch
www.weidmueller.ch

CL Chile
ATS - INTECH
María Luisa Santander 0475
Santiago
Providencia 7500859
Telephone number +56 2 
341 1271
Fax number +56 2 341 1275
felipe@atsintech.com
www.atsintech.com

CPI CHILE LTDA
Av. Presidente Frei Montalva  
6001, 47 complejo el cortijo
Santiago - Conchali
Telephone number +562 
963 8440
Fax number +562 963 8440
cpi@cpichile.cl
www.cpichile.cl

ChinaCN
Weidmüller Interface 
(Shanghai) Co. Ltd.
100 Yutong Road
25 F, BM Intercontinental 
Business Center
200070 Shanghai
Telephone number +86 21-
22195008
Fax number +86 21-
22195009
customer.hotline@
weidmueller.com.cn
www.weidmueller.com.cn

ColombiaCO
Automatización Avanzada 
S. A.
Carrera 97 No., 24 c - 23 
Bodega 4
110911 Bogotá-D.C.
Telephone number +57 (1) 
547-8510
Fax number +57 (1) 422-
3044
comercial@
automatizacionavanzada.com
www.
automatizacionavanzada.com

Costa RicaCR
ELVATRON S. A.
la Uruca 400 Norte Banco 
Costa Rica
San Jose Costa Rica
Telephone number +506 
2961-060
Fax number +506 5200-609
dirk.haase@elvatron.com
www.elvatron.com

Czech RepublicCZ
Weidmüller s.r.o.
Lomnického 5/1705
140 00 Praha 4
Telephone number +420 244 
001 400
Fax number +420 244 
001 499
office@weidmueller.cz
www.weidmueller.cz

GermanyDE
Weidmüller GmbH & Co. KG
Ohmstraße 9
32758 Detmold
Postfach 30 54
32720 Detmold
Telephone number +49 5231 
1428-0
Fax number +49 5231 14-
292083
weidmueller@weidmueller.de
www.weidmueller.de

DenmarkDK
Weidmüller Danmark
Vallensbækvej 18A
2605 Brøndby
Telephone number +45 
27747800
kundeservice@weidmuller.dk
www.weidmuller.dk

AlgeriaDZ
SARL INTER ELECTRIC
1a Angles des Rues Okba Ibn 
Nafaa et Hassi Beida
2300 Annaba 
Telephone number 
Fax number 
contact@inter-electric.com

EcuadorEC
Elsystec S. A., Electricidad 
Sistemas y Tecnología
Vasco de Contreras N35-251 
y Mañosca
Quito - Pichincha
Telephone number +593 
22456510
Fax number +593 22456755
Elsystec@uio.satnet.net

EstoniaEE

Soots Interface OÜ
Pärnu mnt 142
11317 Tallinn
Telephone number +372 
609 6933
Fax number 
info@sootsinterface.ee
www.sootsinterface.ee

Please contact
our Representative Office
Weidmüller Interface GmbH 
& Co. KG
Latvia

or

EgyptEG
Standard Electric (OMEGA)
1, Abdelhamid Badawy Street
Heliopolis
Cairo
Telephone number +202 
21805111
Fax number +202 21805600
stdelec@rite.com

SpainES
Weidmüller, S. A.
Narcis Monturiol 11-13, Pol. 
Ind. Sudoeste
8960 Sant Just 
Desvern - Barcelona
Telephone number +34 934 
803 386
Fax number +34 933 718 
055
weidmuller@weidmuller.es
www.weidmuller.es

FinlandFI
Weidmüller Suomi, 
Weidmüller Aktiebolagetin 
sivuliike
Koy Plaza Vivace
Äyritie 8C
FI 1510 Vantaa
Telephone number +358  20 
7351300
Fax number +358 800 
114 667
asiakaspalvelu@weidmuller.fi
www.weidmuller.fi

FranceFR
Weidmüller E. U. R. L.
12, Chaussée Jules César 
BP 263 Osny
95523 Cergy-Pontoise Cedex
Telephone number +33 1 34 
24 55 00
Fax number +33 1 34 24 
55 01
mail@weidmuller.fr

Great BritainGB
Weidmüller Ltd.
Klippon House
Centurion Court Office Park, 
Meridian East, Meridian 
Business Park
Leicester
LE19 1TP
Telephone number +44 116 
282 3470
Fax number +44 116 289 
3582
marketing@weidmuller.co.uk
www.weidmuller.co.uk

GeorgiaGE
Please contact
our Representative Office
Weidmüller Interface
Azerbaijan.

GhanaGH
Please contact
our Representative Office
Weidmüller Interface GmbH 
& Co. KG
South Africa.

GreeceGR
G.A. Solutions
Ippokratous 11 Metamorfosi
144 52 Athen
Telephone number +30 210 
2823233
Fax number +30 210 
2823233
info@weidmuller.gr
www.weidmuller.gr

GuatemalaGT
Prestelectro, Prestegard 
Electro, S.A.
Avenida Petapa 44-22, 
Zona 12
Guatemala City
Telephone number +502 
2442-3346
Fax number +502 2476-8945
ventas@prestelectro.com

Hong KongHK
Weidmuller (Hong Kong) 
Limited Co. Ltd.
Unit 1617, Metropolis Tower
No. 10 Metropolis Drive, 
Hunghom, Kowloon
Telephone number +852 
3154 8088
Fax number +852 31548099
Info-hk@weidmueller.com.hk

CroatiaHR
ElektroPARTNER d.o.o.
Slavonska avenija 24/6
HR-10000 Zagreb
Telephone number +385 (1) 
6184 793
Fax number +385 (1) 6184 
795
elektropartner@zg.t-com.hr
www.elektropartner.hr

HungaryHU
Weidmüller Kereskedelmi Kft.
Budapest
Gubacsi út 6.
1097
Telephone number +36 1 
382 7700
Fax number +36 1 382 7701
info@weidmueller.hu
www.weidmueller.hu

IndonesiaID
PT. Nego Electrindo
Ruko Mega Grosir Cempaka 
Mas Blok I No. 20 – 22
Jakarta 10640
Telephone number +62 21 
42882255
Fax number +62 21 
42882266
sales@negoelectrindo.co.id

IrelandIE
Please contact
Weidmüller Ltd.
Great Britain

IL Israel
A. U. Shay Ltd.
23/25, Embar Street
49222 Petach-Tikva
P.O. Box 1 00 49
49222 Petach-Tikva
Telephone number +972 
3-923-3601
Fax number +972 3-923-
4601
shay@uriel-shay.com
www.uriel-shay.com

ATEKA Ltd.
4, Ha Tavor lane Industrial 
area Segula
49691 Petach-Tikva
P.O. Box 4710
Petach-Tikva
Telephone number +972 
73-200-1311
Fax number +972 3-924 
4245
marketing@ateka.co.il
www.ateka.co.il

IndiaIN
Representative Office
Weidmüller Electronics India 
Pvt. Ltd.
12th Lane North Avenue, Opp 
Joggers Park,
Kalyani Nagar, Pune
411 006
Telephone number +91 20-
41290090
wmi@weidmueller.in
www.weidmueller.com

IcelandIS
Samey Automation Center
Lyngas 13
210 Garoabaer
Telephone number +354  
510 5200
Fax number +354  5 10 5201
Samey@samey.is
www.samey.is

ItalyIT
Weidmüller S. r.l.
Via Albert Einstein 4
20092 Cinisello 
Balsamo Milano
Telephone number +39 02 
660681
Fax number +39 02 
6124945
weidmuller@weidmuller.it
www.weidmuller.it

JamaicaJM
Please contact
W Interconnections Inc.
United States

JordanJO
Trans Jordan for Electro
PO Box 33 06 07
Amman
Telephone number +962 6 
533 2020
Fax number +962 6 533 
5800
transjordan@batelco.jo

Addresses worldwide
Let’s connect.



JapanJP
Nihon Weidmüller Co. Ltd.
Sphere Tower Tennoz 2-2-8
Higashi-Shinagawa, 
Shinagawa-ku
Tokyo
140-0002
Telephone number +81 3 
6711 5300
Fax number +81 3 6711 
5333
weidmullerjapan@weidmuller.
co.jp
www.weidmuller.co.jp

KenyaKE
Please contact
our Representative Office
Weidmüller Interface GmbH 
& Co. KG
South Africa.

KyrgyzstanKG
Please contact
our Representative Office
Weidmüller Interface
Azerbaijan.

KoreaKR
Weidmuller Korea Co. Ltd.
9th floor
429, Teheran-ro, Gangnam-Gu
Seoul 135-721
Telephone number +82 
2-516-0003
Fax number +82 2-516-0090
info@weidmuller.co.kr
www.weidmuller.co.kr

KuwaitKW
Kana Controls General Trading 
& Contracting Co. W. L. L.
Al Rai Industrial Area, Plot 
28-30, St. 31
13016 Safat
B.P. 25593
Telephone number +965 
4741373
Fax number +965 4741537
info@kanacontrols.com

KazakhstanKZ
Please contact
Weidmüller Group
Russia

LebanonLB
Progress Engineering & 
Trading Enterprises
Al Nahr Street
Beirut 11-1111
Telephone number +961 1 
444 664
Fax number +961 1 561 880
progress@inco.com.lb

LithuaniaLT

ELEKTROS IRANGA
Tinklu g. 29 a
LT-5319 Panevezys
Telephone number +370 (45) 
582 828
Fax number 
info@eliranga.lt

Please contact
our Representative Office
Weidmüller Interface GmbH 
& Co. KG
Latvia

or

LuxembourgLU
Please contact
Weidmüller Benelux B. V.
Netherlands

LV Latvia
SIA Abi4
Daugavgrivas 31b
Riga, LV-1007
Telephone number +371 674 
70999
Fax number +371 676 
24562
abi_4@tvnet.lv

Representative Office
Weidmüller Interface GmbH 
& Co. KG
Udens str. 12-118
Riga, LV-1007
Telephone number +371 
29254766
Fax number +371 674 
65637
Ilgonis.rudaks@weidmueller.
com
www.weidmueller.com

MoroccoMA
Sofimed
137, Bd Moulay Ismail Roches 
Noires
20290 Casablanca 
Telephone number 
Fax number 
contact@sofimedmaroc.com

MoldovaMD
BERHORD A & D srl
79/1, str. Milescu Spartaru
MD-2075 Chisinau
Moldova
Telephone number +373 (22) 
815002
Fax number +373 (22) 
815007
atiuleanu@berhord.com
www.ad.berhord.com

MontenegroME
Please contact
our Representative Office
Weidmüller Interface GmbH 
& Co. KG
Serbia.

MadagascarMG
Please contact
Phambili Interface
South Africa

MacedoniaMK

ELEKTRO - SMK dooel
UL. III Makedonska brigada 
b.b.
1000 Skopje
Telephone number +389 
22460295
Fax number 
Elektro-smk@telekabel.net.mk

Please contact
our Representative Office
Weidmüller Interface GmbH 
& Co. KG
Serbia

or

MongoliaMN
Please contact
our Representative Office
Weidmüller Interface
Azerbaijan.

MaltaMT
E. S. S., Electrical Supplies & 
Services Ltd.
San Gwakkin Road
Mriehel

Telephone number +356 
21255777
Fax number +356 21255999
robert.agius@ess.com.mt

MauritiusMU
Mubelo Electrical Ltd.
Office 26, Gateway building, 
St Jean Road
Quatre Bornes
Mauritius
Telephone number +230 
4670989
Fax number +230 4654051
richard.mubelo@orange.mu

MalawiMW
Please contact
our Representative Office
Weidmüller Interface GmbH 
& Co. KG
South Africa.

MexicoMX
W Interconnections S. A. 
DE C. V.
Blvd. Hermanos Serdán 698, 
Col. San Rafael Oriente
72029 Puebla
Telephone number +52 (222) 
268 6227
Fax number +52 (222) 286 
6242
clientes@weidmuller.com.mx

MalaysiaMY
Connect Plus Technology 
Sdn Bhd
No. 43, Jalan PJS 11/22, 
Bandar Sunway
46150 Petaling Jaya
Selangor Darul Ehsan
Telephone number +60 3 
5633 7363
Fax number +60 3 5633 
6562
paul@cptech.com.my
www.cptech.com.my

MozambiqueMZ
Please contact
Phambili Interface
South Africa

NamibiaNA
Please contact
Phambili Interface
South Africa

NigeriaNG
Please contact
Weidmüller Interface GmbH 
& Co. KG
South Africa

NetherlandsNL
Weidmüller Benelux B. V.
Franciscusweg 221
1216 SE Hilversum
P.O. Box 1505
1200 BM Hilversum
Telephone number +31 35 
626 12 61
Fax number +31 35 623 
20 44
info@weidmuller.nl
www.weidmuller.nl

NorwayNO
Sivilingeniør J.F. Knudtzen AS
Billlingstadsletta 97
1396 Billingstad
PO Box 160
1378 Nesbru
Telephone number +47 66 
98 33 50
Fax number +47 66 98 09 55
firmapost@jfknudtzen.no
www.jfknudtzen.no

NZ New Zealand
Cuthbert S. Steward Ltd.
27 Te Puni Street
Petone
PO Box 38496
Wellington Mail Centre 5054
Telephone number (04) 568 
6156
Fax number (09) 489 1752
csl@cuthbertstewart.co.nz

Cuthbert S. Steward Ltd
4 Fred Thomas Drive
Aon Building, Ground Floor, 
South Entry
Takapuna
PO Box 100 338
North Shore City 745
Telephone number (09) 489 
1751
Fax number (04) 568 6056
cslak@cuthbertstewart.co.nz

OmanOM
DAN INTERNATIONAL LLC.
Ghala St. 111
BP 2901
Seeb
Telephone number +968 
5036 77
Fax number +968 5037 55
yedu@danintl.com

PE Peru
IMPEXINCA S.A.C.
Calle Ortiz de Zevallos No. 
105, Urb. San Antonio
18
Lima, Miraflores
Telephone number +51 1 
447 5608
info@impexinca.pe
www.impexinca.pe

J & W CIA. S. A.
Calle 6 Mz. D Lte. 23, Urb. 
Ind. Grimanesa
01
Callao
Telephone number +51 1 
572 2539
Fax number +51 1 572 0152
contacto@jwcia.com
www.jwcia.com

PhilippinesPH
Enclosure Systems Specialists 
Inc.
2276 Don Chino Roces 
Avenue Extension
Room 103/105 Narra Building
1231 Makati City
Telephone number +63 2 
813 8580
Fax number +63 2 813 8596
sales_encsys@pldtdsl.net
www.enclosuresystemsph.
com

PakistanPK
Automation Controls (Pak)
Apartment No. 33 C III, 
Chenab  Block, Allama Iqbal 
Town
Lahore
Telephone number +92 42 
37809948
Fax number +92 42 
37809950
nadeem@acpak.com.pk
www.acpak.com.pk

PolandPL
Weidmüller Sp. z. o. o. 
ul. Ogrodowa 58
00-876 Warszawa
Telephone number +48 22 
510 09 40
Fax number +48 22 510 
09 41
biuro@weidmuller.com.pl
www.weidmuller.pl

Puerto RicoPR
Please contact
W Interconnections Inc.
United States

PortugalPT
Weidmüller Sistemas de 
Interface S. A.
Estrada Outeiro Polima, R. 
Augusto Dias da Silva, Lote 
B - Esct. 2
São Domingos de Rana
2785-515 Abóboda
Telephone number +351 214 
459 191
Fax number +351 214 
455 871
weidmuller@weidmuller.pt
www.weidmuller.pt

ParaguayPY
Please contact
CPI SA
Argentina

QA Qatar
Doha Motors
PO Box 145

Telephone number +974 
4651441
Fax number +974 4654579
dmtctech@qatar.net.qa
http://www.dohamotorsgroup.
com/td.html

Petroleum Technology Co. 
W.L.L.
PO Box 16069
5th Floor Toyota tower
Telephone number +974 
44419603
Fax number +974 44419604
petrotec@qatar.net.qa
www.petrotec.com.qa

RomaniaRO
Representative Office
Weidmüller Interface GmbH 
& Co. KG
Ionescu Crum Street, No. 
1, 1st Tower, 1st Floor, 
Office 4
500446 Brasov - Brasov 
Business Park
Telephone number +40 (268) 
446 222
Fax number +40 (262) 
205 410
claudiu.totea@weidmueller.
com
www.weidmueller.com

RS Serbia
Representative Office
Weidmüller Interface GmbH 
& Co. KG
Ustanicka 189, III sprat 
lokal 7a
11050 Beograd
Telephone number +381 
112885274
Fax number +381 
112885274
zoran.rabrenovic@
weidmueller.com

TeLa Elektrik d.o.o.
Ul.Dr Drage Ljočić 6
Beograd
Telephone number +381 11 
2772 415
Fax number +381 11 2772 
850
office@tela.rs
www.tela.rs

RussiaRU
Weidmüller Group
7/10 Khlebozavodskiy 
Passage, 
Moskau
115230
Telephone number +7 495 
280 72 71
Fax number +7 495 280 
72 71
Info@weidmueller.ru
www.weidmueller.ru

SA Saudi Arabia
Al Abdulkarim Holding Co.
P.O. Box 4
Dammam 31411
Telephone number +966 3 
8337110
Fax number +966 3 
8829547
E-mail salehsk@akh.com.sa
www.weidmueller.ae

Saudi Electric Supply 
Company (SESCO)
P.O. Box 32 98
Al Khobar 31952
Telephone number +966 3 
8829546 Ext. 3030
Fax number 
E-mail Safdar.Malik@sesco-
gex.com
www.sesco-gex.com

SwedenSE
Weidmüller AB
Axel Danielssons väg 271 
BOX 31025
SE-200 49 Malmö
Telephone number +46 77-
143 00 44
Fax number +46 40-37 48 60
info@weidmuller.se
www.weidmuller.se

SingaporeSG
Weidmüller Pte. Ltd.
70 Bendemeer Road
# 04-03 Luzerne Building
Singapore 339940
Telephone number +65 6841 
5311
Fax number +65 6841 5377
info@weidmuller.com.sg
www.weidmuller.com.sg

SloveniaSI
Elektrospoji d. o. o.
Stegne 27
SI- 1000 Ljubljana
Osrednjeslovenska
Telephone number +386 1 
511 3810
Fax number +386 1 511 
1604
info@elektrospoji.si
www.elektrospoji.si

SlovakiaSK
ELEKTRIS s.r.o.
Elektrárenská 1
831 04 Bratislava
Telephone number +421 
2/4920 0113
Fax number +421 2/4920 
0119
bratislava@elektris.sk

Sales company

Representation abroad

without representation abroad

You can find all Weidmüller addresses and 
your local contact on the internet at: www.
weidmueller.com/countries

Let’s connect.



El SalvadorSV
Prestegard Electro
11 Avenida Norte No. 240
Edificio Salazar No. 2
San Salvador
Telephone number +503 
2271 1690
Fax number +503 2221 
3851
prestegard@navegante.com.sv

SyriaSY
Please contact
Weidmuller Middle East FZE
United Arab Emirates

SwazilandSZ
Please contact
Phambili Interface
South Africa

TH Thailand
Pisanu Engineering Co. Ltd.
Kwang Dingaeng, Khet 
Dingaeng
800/2 Soi Trakulsuk, Asoke-
dindaeng Road
Dindaeng, Bangkok
10400
Telephone number +66 2 
248 2896
Fax number +662 105 6301
ecsales@pisanu.co.th
www.pisanu.co.th

Representative Office
Weidmüller Pte. Ltd.
37/F, Sathorn Square Building
98 North Sathorn Road
Bangkok, Silom Bangrak
10500
Telephone number +66 2 
105 6300
Fax number +66 2 642 9220
info@weidmuller.com.sg

TajikistanTJ
Please contact
our Representative Office
Weidmüller Interface
Azerbaijan.

TurkmenistanTM
Please contact
our Representative Office
Weidmüller Interface
Azerbaijan.

TunisiaTN
Please contact
Weidmüller E. U. R. L.
France

TurkeyTR
Weidmüller Elektronik Ticaret 
Ltd. Sirketi
Kavacik Mah. Orhan Veli Kanik 
Caddesi 9/1
34810 Beykoz / Istanbul
Telephone number +90 (216) 
537 10 70
Fax number +90 (216) 537 
10 77
info@weidmuller.com.tr
www.weidmuller.com.tr

TaiwanTW
Weidmuller (Hong Kong) 
Limited
No. 3, Lane 89, ChaungYang 
N. Rd
24148  SanChuang City, 
Taipei
Telephone number +886 921 
949 751
roy.lin@weidmueller.com.hk

TanzaniaTZ
Please contact
our Representative Office
Weidmüller Interface GmbH 
& Co. KG
South Africa.

UA Ukraine
LLC WM UKRAINE
Levanevskogo str. 6
Kiev
3058
Telephone number +38 044 
490 32 48
Fax number 
info@wm-ua.com.ua
wm-ua.com.ua/

Representative Office
Weidmueller Interface GmbH 
& Co. KG
Z, office 303
7-D, Zdolbunivska str.
Kiev, 2081
Telephone number 
(mobile) +38 050 440 25 24
info.ua@weidmueller.com

United StatesUS
W Interconnections Inc.
821 Southlake Boulevard
Richmond Virginia 23236
Telephone number +1 (804) 
794-2877
Fax number +1 (804) 379-
2593
info@weidmuller.com
www.weidmuller.com

UruguayUY
REWO Uruguay S. A.
AV. Bolivia 2001Esq 
Rocafuerte
11300 Carracso Montevideo
Telephone number +598 
2604 8439
Fax number +598 2604 
8439
rewo@rewouruguay.com.uy

Republic of UzbekistanUZ
Please contact
our Representative Office
Weidmüller Interface
Azerbaijan.

VenezuelaVE
Somerinca C. A.
Corazon de Jesus - 3ra 
Transversal con calle el 
Carmen- Los Dos Caminos
Caracas 1070-A
Telephone number +58 
2122352748
Fax number +58 
2122399341
klocmoeller@cantv.net
www.somerinca.com

VN Vietnam
AUMI Industrial Equipment & 
Automation Company Limited
E1, La Thanh Hotel
218 Doi Can Street
Lieu Giai Ward, Ba Dinh 
District
Hanoi City
Telephone number +84 4 
37628601
Fax number +84 4 
62661391
aumi@aumi.com.vn
www.aumi.com.vn

Representative Office
Weidmüller Pte. Ltd.
Level 16 Saigon Tower 
Building
29 Le Duan Street
District 1
Ho Chi Minh
Telephone number +848 
3520 7717
Fax number +848 3520 
7604
info@weidmuller.com.sg

ZA South Africa
Phambili Interface
PO Box 193
1609 Johannesburg, Edenvale
5 Bundo Road, Sebenza
1610 Johannesburg
Telephone number +27 (11) 
4521930
Fax number 
info@weidmuller.co.za
www.weidmuller.co.za

Representative Office
Weidmüller Interface GmbH 
& Co. KG
210 Amarand 
Avenue, Pegasus Building
181 Pretoria, waterkloof Glen 
ext 2 - 
Telephone number +27 12 
003 2906
Fax number +27 (11) 
4526455
Jacques.Vosloo@weidmueller.
com
www.weidmueller.com

ZambiaZM
Please contact
Phambili Interface
South Africa

ZimbabweZW
Please contact
Phambili Interface
South Africa

Addresses worldwide
Let’s connect.
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SANDELIUS INSTRUMENTS, INC.

Rev. 5

Sandelius Style 1H – 

To order any style on this page see below:

1. To order an assembly complete with a thermowell or protecting tube, simply insert the part number of the thermowell or protecting tube desired from Section B of this 
catalog. When ordering a complete assembly, the “L” (element) length should be shown as “00” (the element will be precisely matched to the thermowell or protecting tiube).
2. When ordered without a thermowell assembly, Assembly Styles 1H, 2H, 3H, 4H and S5H are shipped unassembled to avoid damage in transit. 

Internal pressure seals are used in applictions where thermowells are subjected to extremely harsh 
environments which may cause thermowell failure. If the thermowell does in fact fail, the pressure seal 
confines the process preventing the escape of process liquids and/or gases until a new thermowell can 
be installed.

This design may also be used to seal off thermocouples which must be inserted directly into a furnace 
or process stream without the use of a thermowell.

To order specfiy Sandelius Assembly Style “P1H” and complete the part number as indicated. (Note Assembly Style “P1H” cannot be spring-loaded).

To Order Any Style 1H, 2H, 3H or 7H Assembly Specify: Optional Internal Pressure Seal

S1H–250K316–G–18–4G6–C46B–(Optional Thermowell)2

Assembly Style (If spring-loaded is desired, insert a “S” in front of the assembly style).

Element Pg. A-10 or A-8
Junction Pg. A-10

L – Length in inches 1

1See Catalog Section B

Nominal A Dimension in inches
Head Pages A-18 & A-19

Nipple & Union Material
C–Carbon Steel, G–Galvanized Steel, S–Stainless Steel

Nipple Sizes 
4– 1/2” NPT; 6– 3/4” NPT, 8– 1” NPT

Style 7H –

Sandelius Style 2H –

Sandelius Style 3H –

L A

UNIONMETAL SHEATH

MEASURING 
JUNCTION

L A

L A

OPTIONAL
THERMOWELL

COMPRESSION FITTING

T/C SHEATH

NIPPLENIPPLE

UNION

Process
or

Thermowell

NIPPLE SS HEX FITTING

HEAD OF YOUR CHOICE

HEAD OF
YOUR CHOICE

NIPPLENIPPLE
UNION

UNION

OPTIONAL
THERMOWELL

OPTIONAL
THERMOWELL

OPTIONAL
PROTECTING TUBE

METAL SHEATHED OR
INSULATOR TYPE ELEMENT

MEASURING
JUNCTION

MEASURING
JUNCTION

MEASURING
JUNCTION

HEAD OF
YOUR CHOICE

NIPPLE

NIPPLE
METAL SHEATHED OR

INSULATOR TYPE ELEMENT

METAL SHEATHED OR
INSULATOR TYPE ELEMENT

HEAD OF
YOUR CHOICE

Head Mounted with a 
Nipple-Union-Nipple
(For spring-loading , 
insert an “S” in front of 
the style number)

Head Mounted with a 
Nipple Only (For 
spring-loading , insert 
an “S” in front of the 
style number)

Head Mounted with a 
Nipple-Union Only (For 
spring-loading , insert an 
“S” in front of the style 
number)

Nipple-Union-Brazed
SS Fitting - Head
(For spring-loading , 
insert an “S” in front of 
the style number)
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G-GROUNDED JUNCTION

Order Symbol: G-Single or Dual Element

INSULATION

END CAP &
JUNCTION

SHEATH

CUT AWAY VIEW

Order Symbol:

R-REMOTE OR UNGROUNDED JUNCTION

E-EXPOSED JUNCTION

The conductors and sheath material are simultaneously cap welded. This
process forms a measuring junction which is an integral part of the end 
cap and electrically grounded to the sheath. The most common junction 
style, grounded junctions protect the thermocouple conductors from 
contamination and offer fast response times.

The conductors are first junction welded together. Prior to cap welding the 
sheath, the junction is covered with insulating material to insulate it from 
the sheath and end cap. Remote junctions protect the thermocouple 
conductors from both contamination and outside electrical interference. 
They are used whenever electrical isolation of the element is desirable.

The sheath material is stripped back slightly and the conductors are 
welded together to form a measuring junction. The exposed insulation is 
sealed against moisture penetration. Exposed junctions provide the 
fastest possible response times but do not offer protection to the thermo-
couple conductors.

* When ordering dual element remote or exposed junctions, a “C” indicates common junction (all four conductors 
welded together forming a common junction); an “S” indicates separate junctions (each thermocouple element 
independently junctioned and isolated from each other).

METAL SHEATH TYPE THERMOCOUPLE ELEMENTS
SANDELIUS NUMBERING SYSTEM

MEASURING JUNCTION STYLES

METAL SHEATH TYPE ELEMENTS

ORDER
SYMBOL

ORDER
SYMBOL*

ORDER
SYMBOL

APPROXIMATE
FRACTION

CONDUCTOR
MATERIAL

MATERIALTEMPERATURE
RANGE

SHEATH O.D
IN 1000ths OF AN INCH

020
032
040
063
125
188
250
313
375
500

1/50
1/32
1/25
1/16
1/8
3/16
1/4
5/16
3/8
1/2

E
J
K
R
S
B

N
T

200
304
304L
310
310L
316
316L
321
347
400
446
600
601
625
800
276
277
285
337
928

Nickel 200
304SS
304L
310SS
310L
316SS
316L
321SS
347SS
Monel 400
446SS
Inconel 600
Inconel 601
Inconel 625
Incoloy 800
Hastelloy C-276
Hastelloy X
Tantalum
Titanium Grade 2
Pyrosil

R – Single Element
RC* – Dual Element Common
RS* – Dual Element Separate

Order Symbol: E – Single Element
EC* – Dual Element Common
ES* – Dual Element Separate

Chromel / Constantan
Iron / Constantan
Chromel / Alumel
Platinum / Platinum 13% Rh
Platinum / Platinum 10% Rh
Platinum 6% Rh /
Platinum 30% Rh
Nicrosil / Nisil
Copper / Constantan

* Single letter calibration symbol is used for single element.
A double letter calibration symbol is used for dual element.
EXAMPLE: 125JJ316 is dual element type J.

** Type E, K & T may be used for cryogenic temperature as low 
as -328ºF, but must be specifically ordered to insure accuracy in 
cryogenic range.

-328
32

-328
32
32

1598

32
-328

- 1652ºF**
- 1382ºF**
- 2282ºF**
- 2642ºF
- 2642ºF
- 3092ºF

- 2282ºF
- 662ºF**

CALIBRATION SYMBOL

125 J 316

SHEATH MATERIAL

INSULATION

END
CAP

JUNCTION

SHEATH

CUT AWAY VIEW

CUT AWAY VIEW

INSULATION SHEATH

JUNCTION

Rev. 7
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STYLE 1
SINGLE THREADED 

ACCESSORIES
FIXED FITTINGS – ARE BRAZED OR WELDED TO THE SHEATH

SPRING-LOADED FITTINGS

Miniature Aluminum Head
Part Number: M44*
(Use “120” Series Terminal Blocks)
Max No. of Terminals: 4 + Ground
*See note on page A-18

(1/2” x 1/2” NPT)
(Type M) Ceramic Terminal Blocks

Part Number Description
CP122

Fit Miniature Head Type: M

Miniature Weatherproof
Thermoset Plastic Head
1/4” NPT x 1/4” NPT with 4
Integral Terminals

2 - Terminals
CP124 4 - Terminals

Part
Number

Ambient
Temperature Rating

N22 350º F
W22 800º F

ORDER SYMBOL
STYLE 1 STYLE 2 THREAD SIZE MATERIAL AVAILABLE TO FIT THESE SHEATH O.D. SIZES

F11

F12

F14

F16

F18

F21

F22

F24

F26

F28

304SS

304SS

304SS

304SS

304SS

0.063, 0.125, 0.188 & 0.250

0.063, 0.125, 0.188, 0.250, 0.313 & 0.375

0.063, 0.125, 0.188, 0.250, 0.313, 0.375 & 0.500

0.063, 0.125, 0.188, 0.250, 0.313, 0.375 & 0.500

0.063, 0.125, 0.188, 0.250, 0.313, 0.375 & 0.500

1/8” NPT

1/4” NPT

1/2” NPT

3/4” NPT

1” NPT

Conduit
Opening

“I”

Process
Opening

1 1/2”

2 1/8”

Screw Cover

1/4” NPT

1/4” NPT

2 3/4”

2 1/4”
Screw Cover

STYLE 1 – SINGLE THREADED STYLE 2 – DOUBLE THREADED 

STYLE 2
DOUBLE THREADED “I”

ORDER SYMBOL
STYLE 1 STYLE 2

THREAD
NPT SIZE MATERIAL SPRING TYPE AVAILABLE SHEATH SIZES

SF14

SB14

SPF14

SF24

    –

SPF24

304SS

BRASS

304SS

0.125, 0.188, 0.250, 0.312 & 0.375

0.125, 0.188, 0.250, 0.312 & 0.375

0.125, 0.188 & 0.250

Adjustable

Adjustable

Adjustable with
Liquid-tight O-Ring

1/2” NPT

1/2” NPT

1/2” NPT

A-17
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Standard Weatherproof Heads

Part Number Type Description

PW46*

(Use “115F Series” Ceramic Terminal Blocks)
Max. number of terminals: 6+Ground.

PW White Polypropylene
(FDA Compliant)

P46* P Polypropylene

Q46* Q Aluminum
R46* R Cast Iron

1

2

T46* T Cast Iron/Aluminum
Explosion Proof 4

5

3 1/16”

Screw Cover

TERMINAL HEADS & CONNECTOR BLOCKS 

115 Series Ceramic Terminal Blocks

CP129 & CP130 Terminal Strips

To Order Specify

To Order Specify

Part Number Description
CP115F 2 Terminals

1

100 Series Ceramic Terminal Blocks

Large Explosion Proof  Heads

To Order Any Head On This Page

Table A -Connection Sizes

Notes:

3Part Number Description
CP102 2 Terminals

Fit Head Types: A, B, C, D

CP104 4 Terminals
CP106 6 Terminals

1

Part Number Type
H44* H
H46* H

Description
1/2” x 1/2” NPT
1/2” x 3/4” NPT

1

Part Number

C

NPT
SIZE

ORDER
CODES

Available on Head Types
PROCESS CONDUIT

4 6 B

DescriptionType
E46* Aluminum
F46*

Connector block if required.
B – 2 Terminals      C – 3 Terminals
D – 4 Terminals      F – 6 Terminals

CP129 (3/8” spacing) is standard in E &
F type heads.
CP130 (7/16” spacing) available with
compensated terminals is commonly used
in junction boxes.

Weatherproof Aluminum Head
(Use “117 Series” Terminal Blocks)
Max No. of Terminals: 6 + Ground

CP140 Tubular Clamp Type Terminal Strip
Commonly used in junction boxes. May be
specified as an option for E & F type heads.

1/2
3/4
1

4 All All
All

E & F
All except H+P

A B C D E F & R
6
8

Conduit Opening (See table A below)
Process Opening (See table A below)

Head Type
If a tapped internal ground screw is required insert
a “G” in front of the part number.

(All heads on this page)

E
F Cast Iron/Aluminum

1

5

7

Large Weatherproof Heads

Part Number Type Description
A46*

(Use “100 Series” Ceramic Terminal Blocks)
Max. number of terminals: 6+Ground.

A Aluminum
C46* C Cast Iron

1

Large Dome Cover Weatherproof Heads

Part Number Type Description
B46*

(Use “100 Series” Ceramic Terminal Blocks)
Max. number of terminals: 6+Ground.

B Aluminum
D46* D Cast Iron

(Standard Terminal Block is CP129)
Max No. of Terminals: 6 + Ground

1

117 Series Ceramic Terminal Blocks

Part Number Description
CP117

Fit Head Type: H44

6 Terminals

3 1/2”

Screw Cover

Process
Opening

3 3/16”

Clamp Cover

Conduit
Opening

3 5/16”

3”

Conduit
Opening

Process
Opening

4”

Conduit
Opening

3 1/2”
Screw Cover

Process
Opening

Screw Cover

Conduit
Opening

Process Opening

Process Opening

4 3/4”

4”

3 1/2”

Conduit
Opening

2 1/4”

1 1/2”

CP130–12–K

CP140–10

Type of Optional
Compensated Terminals
(Available on CP130 only)

Number of Terminals (20 max.)
Part Number

*   To order heads complete with terminal block add suffix to
    specify the number of terminals required B=2 terminals,
    C=3 terminals, etc.
1. Unless otherwise noted, all head part numbers shown are for
    heads with 0.5” NPT process openings and 0.75” NPT conduit
    openings. See Table A for other available sizes.
2. PW series heads may be specially ordered with 
    molded-in terminals. To order insert an “M” before the number
    of terminals required. Example: PW46MF would have 6 
    molded-in terminals.
3. Type E & F explosion proof heads are approved for Class 1, 
    Groups B, C, & D; Class 2, Groups E, F & G; Class 3, All
    Groups.
4. Type T explosion proof heads are approved for Class 1,
    Groups C & D; Class 2, Groups E, F & G; Class 3, All Groups.
5. Type F & T explosion proof heads have cast iron bodies with
    aluminum covers.
6. Aluminum & Cast Iron heads are available with epoxy coating
    add an “X” after the type designation. Example: QX46D.
7. Some NPT sizes are achieved through the use of reducing 
    bushings.

Part Number
Number of Terminals

1.850”

A
B

E

C

DF

A-18
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TERMINAL HEADS & CONNECTOR BLOCKS 

Conduit
Opening

SS Chain

Process
Opening

3 7/16”

Code Process Opening Conduit Opening

Table B – Connection Code

44 1/2” NPT

45 1/2” NPT

46 1/2” NPT

66 3/4” NPT

1/2” NPT

M20 x 1.5

3/4” NPT

3/4” NPT

Part Number Number of Terminals
CP162B 2
CP162C 3
CP162D 4
CP162E 5
CP162F 6

3 3/4”

To Order Specify
     AE–46–D

Basic Part Number
(See Table A)

Connection Code
(See Table B)

Standard Terminal Block
B – 2 Terminal Block (CP162B)
C – 3 Terminal Block (CP162C)
D – 4 Terminal Block (CP162D)
F – 6 Terminal Block (CP162F)
Leave blank if no Terminal Block

TABLE A - Basic Part Numbers

Part Number Material

AE

AEX Epoxy Coated Aluminum, Explosion Proof

SE 316SS, Explosion Proof

Ex

2"

FM/CSA APPROVALS:
CLASS 1, DIV. 1, GROUPS B, C & D and
Dust Ignitionproof for Class II, Div. 1,
Group E, F and G, Class III
Type 4X and IP68

          II 2 G Ex d IIC Gb Ta, IP68
          II 2 D Ex tb IIIC Db Ta, IP68

IECEx Approvals:
Ex d IIC Gb
Ex tb IIIC Db

A-19

Aluminum, Explosion Proof
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Sandelius Thermowells
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TO ORDER ANY 120 or 130 SERIES THERMOWELL SPECIFY:

120 SERIES THERMOWELLS - THREADED WITH STRAIGHT SHANK

130 SERIES THERMOWELLS - THREADED WITH TAPERED SHANK

132B–3/4–18–M316–

Part Number

“P” Process Connection

“T” Dimension (if any)

“U” Insertion Length (inches)
Materials. See pg. B-2

SCREWED TYPE THERMOWELLS

Rev. 4

PART 
NUMBER

B
BORE

AVAILABLE
P-NPT
SIZESD

122A
122B
122D*
122E
122F
122G

0.260
0.260
0.260
0.260
0.260
0.260

1/2
5/8

49/64
7/8
1

1 1/16

1/2, 3/4 or 1
1/2, 3/4 or 1

3/4 or 1
3/4 or 1

1
1

123B
123D
123E
123F
123G

0.290
0.290
0.290
0.290
0.290

5/8
49/64
7/8
1

1 1/16

1/2, 3/4 or 1
3/4 or 1
3/4 or 1

1
1

124D*
124E
124F
124G

0.385
0.385
0.385
0.385

49/64
7/8
1

1 1/16

3/4 or 1
3/4 or 1

1
1

125D
125E
125F
125G

0.515
0.515
0.515
0.515

49/64
7/8
1

1 1/16

3/4 or 1
3/4 or 1

1
1

126E
126F
126G

0.703
0.703
0.703

7/8
1

1 1/16

3/4 or 1
1
1

PART 
NUMBER

P-NPT
1/2
3/4
1

5/8
7/8

1 1/16

Q

B
BORE

AVAILABLE
P-NPT
SIZESD

132A
132B*
132C
132D
132E

0.260
0.260
0.260
0.260
0.260

1/2
5/8
3/4

49/64
7/8

1/2, 3/4 or 1
3/4 or 1
3/4 or 1
3/4 or 1

1
133B
133C
133D
133E

0.290
0.290
0.290
0.290

5/8
3/4

49/64
7/8

3/4 or 1
3/4 or 1
3/4 or 1

1

134C
134D*
134E

0.385
0.385
0.385

3/4
49/64
7/8

3/4 or 1
3/4 or 1 

1

135D
135E

0.515
0.515

49/64
7/8

3/4 or 1 
1

136F

* – Items preceded by an asterisk are the most 
commonly ordered sizes. In the absence of 
universally recognized thermowell standards, 
these items may be considered to be standard 
sizes.

0.703 1 1

3/4
WRENCH

ALLOWANCE
THREAD

ALLOWANCE

1 U

D–DIAMETER.

B–BOREP-NPT

N
1/2” NPT

INTERNAL
STANDARD

A
=U+1 1/2”

E-WEB
1/4” STANDARD

WITHOUT LAGGING EXTENSION

3/4
WRENCH

ALLOWANCE
THREAD

ALLOWANCE

1 U

D–DIAMETER

Q-DIAMETER

B–BORE
P-NPT

N
1/2” NPT

INTERNAL
STANDARD

A
=U+1 1/2”

E-WEB
1/4” STANDARD

WITHOUT LAGGING EXTENSION

3/4
WRENCH

ALLOWANCE
THREAD

ALLOWANCE

1
LAG LENGTH

T U

D–DIAMETER.

B–BOREP-NPT

N
1/2” NPT

INTERNAL
STANDARD

A
=U+T+1 1/2”

E-WEB
1/4” STANDARD

WITH LAGGING EXTENSION

3/4 T
WRENCH

ALLOWANCE LAG LENGTH
THREAD

ALLOWANCE

1 U

D–DIAMETER.

B–BORE
P-NPT

N
1/2” NPT

INTERNAL
STANDARD

A
=U+T+1 1/2”

E-WEB
1/4” STANDARD

WITH LAGGING EXTENSION

Q-DIAMETER



B-2

The following are some of the optional features available on Sandelius thermowells. To order a thermowell with any of the listed 
options simply add the suffix (or suffixes by dashes) at the end of the thermowell part number. If an optional requirement must be in 
compliance with a precise specification or procedure, please reference this on your order. Consult factory for special requirements not 
listed below.

MATERIAL DESIGNATIONS FOR SANDELIUS THERMOWELLS

OPTIONAL FEATURES

SANDELIUS THERMOWELLS

Rev. 7

ORDER
CODE MATERIAL

SUFFIX
BC Brass plug with stainless steel chain

OPTIONAL FEATURE

ORDER
CODE MATERIAL

SC Stainless steel plug and chain
TAOS Tantalum over sheath (Available on 420 series flanged type and 520 series Van Stone type

Pressure Testing Options
PT(xxxx) Internal Hydrostatic Pressure Test at stated pressure (psi). Example PT1000 = Internal Pressure Test at 1,000 psi.

PT(xxxx) X(x) If there is a specific time requirement, add an “X” then add the time required in minutes.
Example: PT2000 X 15 = Internal Pressure Test at 2000 psi for 15 minutes

EP(xxxx) External Hydrostatic Pressure Test at stated pressure (psi). Example EP1000 = External Pressure Test at 1,500 psi.
EP(xxxx) X(x) If there is a specific time requirement, add an “X” then add the time required in minutes.

Example: EP2500 X 15 = External Pressure Test at 2500 psi for 15 minutes
Weld Checking & Performance Options

DB Dye Penetrant Check – both root and final pass of flange weld
DC Dye Penetrant Check – final cover pass of flange weld
DR Dye Penetrant Check – root pass of flange weld
RX Radiographic examination (X-Ray) of flange weld
PW Post weld heat treatment
QW Qualified welder
WP Weld procedure specification

Matreial Testing Options
MT Material Test Reports
NA

YNA
NACE MR-01-75. Thermowell must be made of a NACE recognized material.
NACE MR-01-03. Thermowell must be made of a NACE recognized material.

PM Positive material identification
Cleaning Options

CO Clean for Oxygen service
CC Clean for Chlorine service

Special Certifications
CR Canadian Registration Number (Canadian province must be specified on order).

Special Coatings, Stellite or Alloy Welded Tips
Consult Many types of coatings can be applied to thermowells to add corrosion and/or wear resistance (See page B-12 of
Factory this catalog). Thermowells can also be fitted with special welded-on alloy tips made of Stellite or other materials.

The number of possible variations is virtually limitless. If you have a special design you need manufactured or 
would like to investigate possible new, special designs that may improve service life in your application, please 
call us. We will be glad to work with you.

ORDER
CODE MATERIAL

M304
M304L
M304H
M309
M310
M316
M316L
M316H
M317
M317L
M317H
M321
M347
M347H
M410
M446
M2205
MA20

304 Stainless Steel
304L Stainless Steel
304H Stainless Steel
309 Stainless Steel
310 Stainless Steel
316 Stainless Steel
316L Stainless Steel
316H Stainless Steel
317 Stainless Steel
317L Stainless Steel
317H Stainless Steel
321 Stainless Steel
347 Stainless Steel
347H Stainless Steel
410 Stainless Steel
446 Stainless Steel
2205 Duplex Stainless Steel
Alloy 20 Stainless Steel

MF5
MF9
MF11
MF22
M6061
M360
M1018
MA105
M276
M278
M279
M160
M800
M800H
M800HT
M825
M600
M601

Alloy Steel A182-F5
Alloy Steel A182-F9
Alloy Steel A182-F11
Alloy Steel A182-F22
Aluminum 6061-T6
Brass 360
Carbon Steel C-1018
Carbon Steel A105
Hastelloy C-276
Hastelloy B-3
Hastelloy B-2
Haynes HR 160
Incoloy 800
Incoloy 800H
Incoloy 800HT
Incoloy 825
Inconel 600
Inconel 601

M602
M617
M625
M686
M718
M750
MPVDF
M400
M405
M500
M200
MTFEM
MTFEV
M152
M155
MZ702
MY99

Inconel 602
Inconel 617
Inconel 625
Inconel 686
Inconel 718
Inconel X-750
Kynar
Monel 400
Monel 405
Monel K-500
Nickel 200
Teflon, PTFE Mechanical Grade
Teflon, PTFE Virgin Grade
Titanium Grade 2
Titanium Grade 5
Zirconium R60702
Other Material, Specify
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Appendix E

White Superior Engine Operating Manual
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Appendix F

Yokogawa Model EJA110E-JMS4G-U12EB/FF1/D1

Differential Pressure Transmitter
























